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e Serve as a City Dashboard, App User Interface, etc. ) aPluallm
— Real time and historical data, any device, sensors and actuators e for ulh‘E“
— Sensors, KPI, maps, data trends, real time data, charts, etc. A resoluhe
o REPLICATE

— Multi domain, smart city + industry 4.0 scenarious

» Referral / historical data, and Open Data:
— shadow, access (API, storage, any protocol), production of OD, export

* 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

* Data Analytics: Machine Learning, statistics, reasoning,
* Serve as Living Lab: open innovation, co-working; collaborative work; sharing: data

processes, dashboard, experiences, solutions,
Experimented on large scale cases

SnapA4City (C), June 2022
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* Open Source based 100%
— any Standard

* 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

* Heterogeneous: any device, private and public, custom and..
e Security by Design: HTTPS, TLS, ... compliant with EC

e User Centric Design: privacy by Design (and GDPR), personalized,
personal data management, ...
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Ingestion, aggregation <> explo:tatlon CSNAPicry
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* Snap4City efficient tools for
e Bidirectional data channels

* Any format, any channel, any
data, any broker, any protocoal, ...

* Km4City Knowledge base 7 |kl
Ontology reasoning on geo, e
space, time, relationships

* Expert System semantic queries
accessible via:

* Smart City API for
Apps and third party

* MicroServices data driven
develop via visual language §
Node-RED

GIS data, Maps
API, ExternalServnces

g5l - | RestCall....MS

/ =
= %
External Data Stores @ _
A Lp LoD
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Solutions: reliable, secure and fast to realize
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10T and data World

IOT Applications

e .

Dashboards and Apps

* Via Snap4City tools i, =
* Dashboard Wizard ﬁﬂ")
» Dashboard Builder —
* Data/Visual Analytic

 Smart Solutions results to be
 Real time data drive
e Secure end-to-end

* GDPR compliant
* Reliable, interoperable
Auditable, marketable
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2021: Snap4City/Industry Numbers ""s"“"

 Domains: mobility, energy, people flow, e Cne
environment, Industry 4.0, vehicle tracking, Tourism,

* smart park, smart waste, smart bed, smart ambulance,

smart light, etc... Main Organizations/areas SV re—_
* Predictions, simulations, anomaly detection, .. > ontwerp area(Be) = =
: . . \ ) Capelon (Sweden: Vasteras,ifekﬂsfttﬂna, Karlstad)
* 5 running installations, 13 projects, 12 pilots, 9 DISIT demo (multiple) =/

Dubrovnik, Croatia
Firenze area (l)

Garda Lake area (l)
Helsinki area (Fin)

Countries
> 100 Protocols

e Scalable from veLt.ical—m‘lm'g?ﬂeplon/\mq Livorno area (1) >
> Lonato del Garda (1) s/
* On-+the largest deploy https://www.Snap4City=arg Modena (1) OV )
. Jj Organizations / tenant Mostar, Bosnia-Herzegovina z /-' ‘.{\‘.’ \‘z
* >80 applications on: cities, areas, scenarios zf:taJSaG;rdl Occitanie (Fr) VO
* >4800 users Roma (1) - Jud
e >1200 Dashboards Santiago de Compostela (S) k\\
Sardegna Region (l)

> 15 mobile Apps

> 2 Million of structured data per day in the larger
deploy

500 loT Applications/node-RED /Docker
* >80 web pages with training
e >40wdeos, training videos

SmartBed (multiple)
Toscana Region (l), SM
Valencia (S)

Venezia area ()
WestGreece area (Gr)
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Authentication, Authorization, Platform & Processes Management, Data Inspector, Digital Twin, ...

«/w
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Data Portals = e
IOT App, ETL proc(PULL) 10T Bro ker — 1IOT A

etworks: IOT Device | I 1

T Application processes/data p—

d PULL A
riven or OT Device Sensors/ o
Actuators IOT Edge

Web Scraping

C opernicus
¥ ckan

\o ";%;Qi.l = GIS data, Maps, ...
e API|, External Services

eb scraping, crawling

rocesses
DataGate. .

My Files

Rest Call ....... MS

External Data Stores @
& LD, LOD

E@ user-analisi-v2-0.xlsx

E@ user-analisi-v2-0-anonymaous.xdsx

E@ users-analysis.xsx

—.

* Data base accesses
IS: WFS, WMS
— ETL, 10T Application
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Standards and Interoperability (5/2022) ""*s"Av

COT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE,

Enocean, Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Protocol Buffer, KNX, ..

. eneral: HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, UDP, SOAP, WSDL, FTP, FTPS, WebSocket, WebSocket Secure, GML, WFS,

MS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM rnicus,-{he Weather Channel, Open Weather, OLAP, ....

*~ Formats: JSQN, GeolJSON, XML, SVf_@_oTIFF, OWL,\WKT, ML,@db, XLS, XLSX, TXT, HTML, CSS, SV_G,' IFC, XPDL, OSM,
Enfuser FMI, ...

 Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, Elastic Search, Phoenix, OBD2, PostGres, MS
Azure, ..

. Industry:_'O_PC/OPC-UA, OLAP_ModBUS, RS485, RS232,..

«  Mobility: DATEX, GTFS, Transmodel, ETSI, .. https://www.snhap4city.org/65

e Social:Twitter, FaceBook, Telegram, ..

 Events: SMS, EMAIL, CAP, RSS Feed, ..

 OS: Linux, Windows, Android, Raspberry Pi, Local File System, ESP32, etc.

Qs ©F EG15 . =

=
Node-RED digital ecosystem bee Smart Cltg
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES napder B
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Smart City ContrO, Room COMUNE DI r"*SNy
> 3 FIRENZE m
Florence Metropolitan City

* Multiple Domain Data VoS, SRS GO
e Context: Thousands ODS POI, 10T, etc. ' '
* mobility and transport: accidents, public transport,

«‘Pém-

G‘M

parking, traffic flow, Traffic Reconstruction, KPI, ... e
* AND: civil protection, gov KPJ, covid-19, social & R P RS
social media, people flow, tourism, energy, ... : et el le sle e

L TUSINGRESSOIR. W) TOTAEZN.

Multiple dash/tool Levels & Decision Makers
Real Time monitoring, Alerting, quality assess.
* Predicti i i

Historical and Real Time data
* Billions of Data

* Services Exploited on:
* Multiple Levels, Mobile Apps, API

Since 2017
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Firenze - 6 linee
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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 ¥
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1200 16:00
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Y7/
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(L
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7/
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& Value of my Tempo_medio_linea31
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BusLinesWaitTimeToDash

Flow 1
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\
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Mobility and Transport ""*SNAv
Traffic Flow Analysis X

Multiple Domain Data
* Traffic Flow sensors, city structure,
weather
* Decision Makers Multiple Locations |
* Real time Monitoring, predictions
Traffic Flow Predictions, — , N i i
Traffic Reconstructions, routing TNl
Dashboards, What-IF analysis
Mobile App, people flows

Historical and Real Time data

Services Exploited on:
e Dashboards, Mobile App

Since 2017, 2019

> > >

\
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Traffic Flow Monitoring - Firenze - Cloned2

1N Traffic Fiow numbes of vebiched = by ve. (53 oty rputs (menthiy) fa i |
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Traffic Flow Monitoring - Firenze - Cloned?2?
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People Monitoring on Pub Services ~ © ’*’s"“v
DIGIPOLIS Antwerp digipolir =

* Multiple Domain Data
* PAX Counters: museum, pub services, COVID-19 = B
 Multiple Levels & Decision Makers =8 B
* Business Intelligence Dashboards
* People flow, OD flows

e Detection of critical conditions
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

MMMMMMM

Snap4cCity (C), June 2022
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C"SNAPdcnv

Snap4Altair Decision Support

supervision and control, Industry 4.0

* Multiple Domain Data

e Distributed Control System: energy, flows, storage,
chemical data, settings, ..

* Cost of energy, Orders, = e ———

 Production Parameters w W*m

* Maintenance data T
* Multiple Levels & Decision Makers

e Optimized planning on chemical model
* Business Intelligence on Maintenance data

e Historical and Real Time data
e Billions of Data

 Services Exploited on:

 Multiple Levels,
Mobile Apps, API

e Since 2020

Snap4City (C), June 2022
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Environment and Quality of Life

Air Quality Predictions

Y SNAP/crry

S b e R R e s
* Multiple Domain Data
* Traffic Flow data, Pollutant: NOX, CO2, |
PM10, PM2.5, O3, ....
e 3D City structure, weather, ... —
* Multiple Decision Makers - S
e Pollutant Predictions: NOX, NO2, ..
 City officers, energy industries e DS OY
* Dashboards, What-IF analysis oo A
e Traffic Flow Reconstruction oo
 Historical and Real Time data = s o
* Billions of Data 2 o] 118 R e
L s = 2 Q PM, Cne day 25 pgfm® (+) ey 2
e Services Exp|o|ted on: + Alc Quality Heatmap x r o | oy ey [
* Dashboards, Mobile App e | e IR | G
e Since 2020 ﬁ&“ =@ 5
o NO, One hour Limit value, 200 pg/m? () N°:;iib;;fi:?::d?f;:;?a” 200 pgh® (+) /|

Snap4City (C), June 2022

Calendar year

Limit value, 40 pg/m?

40 pg/m? /

//

54



A

A

Weather_sensor

AlrTemperatureAverage2HourF
lorence

PM25 Heatmap

GRAL Heatmap

A

ke ke Ko

e B k

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: ¢ c—f

2021-05-02 23:00:00

Palazzo
loniatowsky
Buadagni

Heavy traffic

0-10 oy % o : = 4 34 R = Very hoavy l
11-25 . D - B = 4 ; " jo : Sensor position [
26-35 ' ; -~ : " >
36-60
61-75 , : .
76-90 ; . ‘ Traffic Heatmap Controls:

91-105 ‘ A o . 4 Max Opacity: ¢ o———{
Tm| 2021-05-02 22:51:00

FirenzeFIPILITrafficRealtime

106-125 [N - 2 | A \ d |
126-150 : : '

B L

METROS88 - 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

C'SNAPdcy



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

Reverberi &% “%
Enetec

> < citelum

GROUPE @DF

Lonato del G ’




Smart City / Smart Parking + Environment Ccs"“"
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* Multiple Domain Data s lonatodelGaa o

* Smart Parking, Environment, Wi-Fi

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

* Historical and Real Time data
 Dashboards
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Smart Light Control of CAPc LON

* Energy Domain
* Smart Light
* |oT Orion Broker FIWARE

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

* Historical and Real Time data

* Services Exploited on: -
* Multiple Levels, API /
e Dashboards e

* Since 2020
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* Real Time data
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e Sentiment Volume per Key and total - .
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e Dashboard

e Since 2020
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* Environmental Data

e Social Media, Real Time

* A Set of Key: keywords, Hashtags,
Citations
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* Sentiment Volume per Key and total
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Mostar, Bosnia Herzegovina

* Tourism Domain

stay duration, etc.
* Profiled POI, Point'of Interests
rrivals, overhights

* Dashboards
* Monitoring KPI
* POI, flows

* Historical and updated data

* Services Exploited on:
e Dashboard

* Since 2020

https://www.snap4city.org/dashboardSmartCity/v

KPI: business, house prices, investments,

iew/index.php?iddasboard=MzEQ0Q==
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* Tourism Domalin S S ES Fiar-Deta Mein
s : ; )
* KPIs
ke Sccitanie

e Social Media
* People Flows
e Bike Flows

 Dashboards

* Monitoring KPI
* People and bikes flows
e Twitter Vigilance

* Historical and updated data —

£
e |

* Services Exploited on:
e Dashboard -

* Since 2020
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HERIT-DATA GerslS
* Tourism Domain
* KPIs
e Social Media
* People Flows
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* Monitoring KPI e
* People flows - —

* Twitter Vigilance e R

- Historical and updated data — R REIIIIIEE
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e Since 2020 e
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Firenze + FiPiLi

Firenze
Pisa
Santiago
Modena

Livorno

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5N
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Helsinki Case ¢“SNAP/ciry

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, ==

e, NThe Life of Helsinki

Twitter Vigilance SA, hot places, etc. e —— -
* Tourism and Culture [ = ;t  PR

* Mobile App and MicroApplications: - . e
* Helsinki in a Snap (all stores) - -

https://www.snap4city.org/dashboa rdSmartCitv/view/index.phbidasboa rd=MTQwNg==
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Environmental Data PredlctlonS' GRAI. -

* GRAL predictions: PM10, NOX, .... R e < i T R e

Max Opacity: < 4] > 044

— Comparison wrt real time values in B D e
actual value of Sensors * | : £ i

— Graz Lagrangian Model.
e GRAL model takes into account:

— pollution sources (for example the
vehicles, their distribution on the
streets, the about of pollution they
produce according to their distribution
over time and space, etc.),

— structure of the city (streets and shape
3D of the buildings),

— weather forecast (wind intensity and
direction), etc.

e GRAL can be applied on NOX, PM10,
PM?2.5, ... or any other particles

TRAFAIR
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Environmental Devices hosted by Citizens
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. Scenario: SnapBot: Real Time Smart City services via Telegram

. Scenario: Copernicus Satellite Data

. Scenario: SmartBed, Materasso Intelligente

. MicroServices Suite for Smart City Applications

. Scenario: MODBUS for Snap4industry Snap4City Applications

. Scenario: MOBIMART Interreg: MOBilita Intelligente MARe Terra

. Scenario: City of Roma case, mobility and environmental data

. Scenario: Herit-Data video and aims

. Scenario: Control Room vs Video Wall

. Scenario: Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)
. Scenario: how to manage maintenance and accidents workflows

. Scenario: Snap4Home, how to exploit Snap4City solution on home automation
. Scenario: Energy Monitoring

. Scenario: Multipurpose User Engagement Tools

. Scenario: 5G Enabled Water Cleaning Control (smart city, industry 4.0)

. Scenario: High Level Control of Industrial Plant (industry 4.0)

. Scenario: Vehicle Monitoring via OBD2

. Scenario: Events and Museums Monitoring in Antwerp

. Scenario: High Resolution Prediction of Environmental Data

. Scenario: Mobility and Transport Analyses in multiple cities

. Scenario: People Flow Analysis via Wi-Fi

. Scenario: Antwerp Pilot on Environmental Data

. Scenario: Helsinki Pilot on Environmental Data

. Scenario: Firenze Smart City Control Room

. Scenario: Mobile & Web App: Toscana Where What ... Km4City, Toscana in a Snap
. Scenario: Helsinki Pilot on User Behaviour

. Scenario: Antwerp Pilot on User Behaviour Snap4City (C), June 2022

Scenarious

Data Analytic: Origin Destination Matrices,

Algorithms and tools

Data Analytic: Traffic Flow Reconstruction
Data Analytic: in general, and the cases of
Antwerp and Helsinki

Data Analytic: Predicting Air Quality

Data Analytic: Analyzing Public
Transportation Offer wrt Mobility Demand
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Smart Waste — Map view C I*SNAD4

= Smart Waste Management

Thu s May 11428 Search bins on map by filtering

Select the bins Kind, Fullness and Status |+ Nl = N 7 VALUE NAME: FI67896 ;n e r *
from the dropdown below and press A PTION ] p
SUBMIT to see the results on the map. " — S PN é HETARE  [Hesoed BEDATA [ '
- } Last update: 2022-02-28 12:46:12.899Z ' H 1 H
. . R #
s -\ o * Kind (All, generic, plastic,
- I ey N ¢ 4
|Gr0up |T| |A” hd | dateObserved 25‘[1220§(2; 10223992 valos  4'Teurs 24 hou 7dﬂyls myssmnmmt 1L§aes;r { ; \ I I .
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Smart waste blns status

= (=
PAPER
I

* Group of bins (by GrouplID)

ORGANIC
—
&

[ 8okA [ 1003

* Refine a search by using the filters on the left side

e Click on a waste bin pin on the map:

* A popup with real time data is shown

e The fullness status of the selected group of bins is shown in the synoptic below the map

» Specific fullness weekly trends are shown below the map

* Chick on the «Table view» button to access the other dashboard
Snap4City (C), June 2022
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Data Analytics: Examples from Snap4City

Smart parking: Predictions
Smart Bike Sharing
User Behavior Analysis, via Wi-Fi, OD Matrices

User Behavior Analysis via trajectories

Recognition of Used Transportation means
Traffic Flow PredictioJ\_

Traffic Flow in/out of the city

Traffic Flow Reconstruction, from Traffic Sensors
Data

Covid-19 vs other data: traffic and environmental

Quality of Public Transport Service

Origin Destination Matrices (from: Wi-Fi, Mobile
Apps, etc.) —~

Modal and Multimodal Routing for Navigation and
Travel Planning

Etc.

"ll
o SNAP4C|TV

» Data Analytics for City/Area Management
— Predicting Land Sliding

— Estimating CO2 from Traffic Flow Data
— DORAM: Demand of Mobility vs Offer of Transpprtation
— Environmental Data Analysis and Predictions, eakly Warning

— Environmental Sensors Hosted by City Users
— Long Term Prediction of Annual Mean of NO2 index of EC
Anomaly Detection
— What-IF Analysis....

ssment of Cities
— Predictive Maintenance on Plant
— Fashion Retail shop recommendations

* Engaging City users Towards a Virtuous behavior

°E Decision Support Systems, Smart DS and Resilience D;/
 Twittervi rSocial Media Analysis: Eariy Warning,

Predictions

e HOW TO: Data Analytics: Enforcing and Exploiting

— Real Time Data Analytics: using R Studio Exploitation in IOT
snapacity () APRlications 86
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GOOD HEALTH QUALITY

AND WELL-BEING EDUCATION e 15 Minute City Index,'

!ﬂ ' — 13 differente subindexes

* Monitoring and Prediction of energy USTRY VAT Iy Industry 4.0 integrated solutions
consumption * Decisions Support Systems

e Stimulating: Bikesharing, e-bikes, &  Process optimization
car charge,etc. e Predictive maintenance
Smart City infrastructure: monitoring 2 Monitoring resource consuption,
and resilience ANDPRODUCTION business intelligence tools for

Effective and L tions
What-if analysis, Simulations

m decision makers,

Reduction production costs

Monitoring and Predictions for 1 PEACE, JUSTICE Shortening justice time

CLIMATE
: AND STRONG
13 ACTION — NO2, NOX, CO2, Traffic flow, INSTITUTIONS Predictiction of mediation proneness

pollutant, landslide, etc. Ethical Explainable Artificial Intelligence

Ve
N

— Traffic flow reconstruction a
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* Making decision on mobility
and transport solutions =2
what if analysis

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

i
ary o

* Planning Public

Transportation routing
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==

Snap4City (C), June 2022


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==

™~

e o Polo Scientifico 0 - -
| it | DINFO | DISIT yAsthologica 2 A a Last sensors measure
| FIRENZE | S Eon /
4 bl iy S S = = 2018-02-01T00:10:00
(2018-02-f1T00:10:09 | - ,
) o ( 3
X Via DEI MPS === Free street
[A11] :
Vit Fluid traffic
[sps | -
z 5 === Heavy traffic
v, Fiesole vy
"((,C 4 £
Pese ‘ = = Very heavy
& =
Aerofuctgirenze () Sensor position
= Amefigoll - J
= .
Quaracchi {5y,
) !/
1%:\‘ 4
n . >
e
=
>
s
z
o
;ﬂ Parco delle S Poggio 3
2 ascine Gharardo Settignano
i) Ugnano 2 : N,
% Mantlgnano\ VIA GABRIELE D,F ©
& irenze
o
- \ O,
7 \%
=)
Y 5
E
f O
' (=}
- T A
1 7
\
Carcere di N
Sollicciano 3
Pontea
VIA PISANA

Casellina

Firenze

L L] L]
ot _..FIPILi
;
A - Plsa

s
i istituto Don
Gnocchi

’ ,'_)" L, 5 Seangicci

réai vl

E e m—

e — -

PoTeS
dell’Anconella
‘ .

WA PIAN ‘T“““s rL\
o
Leaflet | Map data © OpenStreetMap contributors, CC-BYSSA;Imagery i¢ ¥ Mapbox

Rovezza

Snap4cCity (C), June 2022

89




uNIVERSITA | DINIFO | DISIT ~
D EG LI STU Dl DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Bociuean ™" | SENERer . CiITY

Computation ot Traftic Flow Evolution

L 7 N = 75
V& ' DISIT ) S Last sensors measure 2
i O | / ' 2020-09-29T10:41:00 |

| S¥E | // N
‘Q 2020-09-29 10:49:15 /\ 3 ~ ) A 3
) B N\ / == Free street

o

Aerbyorto Fire Y - Fluid traffic
ri uccl ! £
P
e E & |» Heavy traffic
e ——— “ == e o < . o
e -l
« 1
& ;
CATTAN, VIA ARTURO FERRARIN < > Very heavy
@ N ¢
] : a
W s () Sensor position|
l’o orRt! Ll ) |
= eretolayw® AN = \, A /
. < 2
Quaracchi £ IADHVESH g§
& o Canaie Uce, ¥ A
S > ¥ B
VIA D/ <oV \
8, RE
022 A Istiwito
Geografico
Militare
1A DI BROZZ)
= e
_— 3 ] parco df&an Polo delle Scj:nze
; > E b Donato
WA e R a VIA PIEMON r - —
SR o e O
o o -
3.0 < Centro S,
Ly ’
LS lmw At u..,,, v,'
] ,/—a———wmom v,
w O e RO IR KA
= Ciclabile dei Ren® Uicy Ib\ ,,U"o / ~
N
()
soL0T10 o ) . ~ 5 3
VIA DELLE C o ‘[,,( Ippodromo \ . “41/ > -
2 g 4. delle Mulina Py Y b )
LY 5 o, N o TS |
.; o 875 N a 1, \
\ S s % N i, W \
3 < G N t ©°
\ 2 6\\ \-\‘\ %\\
3 N ) b
S L .
o A, %
3 ' ) 5
$ : G e
& s N s, o)
£ FoS Ya N o

Snap4City (C), June 2022 90



UNIVERSITA
DEGLI STUDI

FO | DISIT

IPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | SeEisk AN
DELL'INFORMAZIONE TECHNOLOGIES LAB

would arrive to surely Park

Categ

:

Features

Description of features variable

Free parking

Real number of available slots recorded

= slots every 15 minutes
_§ Time Hours and minutes
= Month Month of the year (1-12)
f Day Day of the month (1-31)
=d‘.:;) Day week Day of the week (0-6)
“= Weekend O for working days. 1 else
E Previous Difference between the number of free
g observation's spaces at time { and number of free
& difference spaces at time (i — 15 minutes) recorded
o (POD) in the previous week
= Subsequent Difference between the number of free
= observation's spaces at time i, and the number of free
M difference spaces at time (i + 15 minutes) recorded
(SOD) in the previous week
Temperature City temperature megsured one hour
2 el earlier than Time (°C)
— P City humidity measured one hour earlier
5 % Humidity than Time (%)
B = B City rainfall measured one hour earlier
Rainfall .
than Time (1nm)
A Average speed of vehicles on the road
verage

WVehicle Speed

being closest to the parking. over one-
hour period (km/h)

Vehicle Flow

Number of vehicles passing by closest to
the parking. over one-hour period

features

Average
Vehicle Time

Average of distance between vehicles,
over one-hour period

Traffic Sensors

WVehicle

Number of vehicles per kilometer, over
one-hour period

Concentration

Artificial Intelligence
Predictions

97% of precision
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Deep Learning for Short-Term Prediction of
Avallable Bikes on Bike-Sharing Stations

60 minutes Clusterl Bi-LSTM

= Bi-LSTM m\u

—— prediction
groud_thruth

=)
=]

&

4 (timesteps)

bikes_available

b
o
3
A ']
Cag
=)
-1

. NEURON +
sigmoid

100 200 700

sainjeaj jo Jaquinu) 9|,
0000 - 0000

1st Layer 2nd Layer 3rd Layer Output Layer

E. Collini, P. Nesi and G. Pantaleo, "Deep Learning for Short-Term Prediction of Available Bikes on Bike-Sharing Stations," in IEEE
Access, vol. 9, pp. 124337-124347, 2021, doi: 10.1109/ACCESS.2021.3110794.

https://ieeexplore.ieee.org/abstract/document/9530580 Snap4City (C), June 2022 92
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* About the IoT Devices status Sidedala ¢
. ¥ 9
— Eventual problems on loT Devices, )
connections, etc.
* About People Flows and Density
. : : . ¢
— Early warning of the ineption of critical events s
e About traffic flow e
— Early warning on eventual incidents, or on the Accidents Den =
inception of critical conditions on the traffic |
(e.g., a reduction in viability, a broken bus, ..) = MR
 About.... | ... | EEET
— Early warning, early detection of problems, /:;W;ﬂw B
* Recurrence analysis ? Y 4
* Causal Analysis // N
P ople flows 1
Jul'l Datellh
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* Prediction Traffic Flow Manager on multiple C|t|es

— NOX Pollutant ey T @ , Ly e e ...
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basis of Traffic ' i
Flow (prediction),
weather and 3D

Sun 2 May 23:16:31

structure

— NO2 progressive ; Y 4
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te rm) R Fireoze e Sl s coniolion

* Project:
— Trafair CEF EC

— Mixed solutions
of Fluidinamics
modeling and Al
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Predicting Land slides

Dataset Construction

—————

Dataset
Construction

landslide DB

Real Time

data from

Field: rain,
weather, etc.

Ingestion% EProcesses

Data
SNAPACit

A

Previsional Model

Model training
And validation

Model

i

= = =
g g =]
2 4 2
= = =
g g g
- £ =
= = =

Advanced APIs

Big Data

Predicti

Storage
and KB

DNS

Model execution
Shap Assessment

Data Analytics IOT App
Management

Snap4City Servers and Tools:
Dashboard manager, Heatmap
manager, GeoServer, Smart City API.

E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "Predicting and Understanding Landslide Events with

Explainable Al," in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.
https://ieeexplore.ieee.org/abstract/document/9732490
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e Traffic Flow is one the main
source of CO2
* Dense estimation of CO2 into
] the city is very useful to know
to target EC’s KPIs

Computing Traffic Flow
into CO2 sensor area

Computing CO2 on the basis of o B i

. . 290 Sé:)ﬂdl((‘ j -

traffic flow data R ; LL

SN ¢ 38 2 Cw

Traffic Flow data CO2 estimation

S. Bilotta, P. Nesi, "Estimating CO2 Emissions from IoT Traffic Flow Sensors and
Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/
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Deep Learning Long Terms Predictions of NO2
mean values, From 30 to 180 days in advance

The features used as input for the
predictive models are:

Month
dayOfTheYear
NO2

+30
+a0
+30
+1.20

Tmean p

Humidity 5‘7 +130
windMean ¥ ¢ & | +180
NoxDomestic f/ Te

numberOfVehicles ;

NO2cumulated ch%‘@

NO2progresseveMean

numberOfVehiclesCumulated

2020 values

Snap4City (C), June
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N dt

gvance

g/m3

o 58 8 4883 8

alue of No_2 inm

mean progressive \

2014
2015
2016
2017

2018
2019
2020
2021

150 200 250

day of the year

100

Pollutant Averaging period

Air Quality Directive

Objective and legal nature and

N Comments
concentration

WHOguidelines

Concentration Comments

99" percentile
PM, One day 25 pg/m? (*)
{3 days/year)
oy Calendar vear o RVEIE. 55 e The target value has become a o i
2B y argetvalue, 2> pgim limit value since 1 January 2015 Hg/m
PM . Not to be exceeded on more 99" percentile
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Flow 1 Flow 2 N

. subflows
msg.payload
gethcoessTok =B
o
function
- comman msg payload
debug
funcion ey function
complete
status.
niin

- function _ function msg.payioad

-223rCh-NE3T-

function msg payload

: | ClosestWRBAM

template
i function gethccessToken
= msg.payload
== generatzOperziorEyent
| et esrbcar i
md5
soap request
string
preparation of command funetion jotdirectory-new-device-from-model
random
e
xmi onwerter
- netwark
mattin
mat out SEEERD delegate-my-device:
hitp in
msg.payload msg.payload
hitp response

Alarm Ticket Various

Hﬁh_hhfzfaﬂon Teams

|l
Contiol o
Da Sh Refresh List of events

Dash

Ticket id: alert_1610717428876
Last Color Code: Red
Date Time: 2021-01-15T1517:30.800Z
Last data time: 2021-01-15T16:17:30.800+01:00
Kind: Fire
Severity: Low
#People: 100
Impact 1: Pollutant
Impact 2: Noise
GPS: 43.775494,11.222878

“ﬂu\“‘H‘

= Florence: Events in the city

Social Events, Traffic Events and Critical Events

Sat 16 Jan 01:27:28

(D Ot #* & 's% = I\ ‘ ®
= 3 2 A o —_— -
INTERESSATA AL PROVVEDWMENTO (CON - 4 . 5 -
PARTICOLARE RIFERIMENTO AGLI ACCESSI xS e \ 7/ ﬁ\ v, RS &b TWEBINAR Of CONOSCI FIRENZE
LATERALI ED Al PASSI CARRABILI) € SULLE o "\ / ’
DIRETTRICI DI ACCESSO E DI USCITA ALL'AREA. & %, P 4 \ 7 % =] € /
DIVERSION IN OPERATION e 5/ ) e / JAMES LEVINE
R ° urnan 1Y 8 \ /
samizo21 [Fosooco i saff ponding E / \ / /A - € /
2021 ~ \ / NCONTRI CON LA CITTA 20202021 - IN
DI TRANSITO A TUTTI | VEICOLI (FIG. L46 ART. \ \ / el
116) ESCLUSO MEZZ1 DI SOCCORSO DIRETTI A y % % —
ALL'AREA INTERDETTA E VEICOLI IN INGRESSO e 3 LT aa $ = /
E USCITA DAI PASSI CARRABILI E FRONTISTL o . |4 \ NAPULE 70
A L 2 B
ﬁr = 3 "] Baka a Ser 3 _ N Q * \ & ! A
18012021 [ 07.0000 | 10 B . o R \ v
ORDINANZA N.24/2021 INTERROTTA ? \ I
s v ] €
Firenze e —— e N =

A
(<)
i~

Bt (

Ticxer oPERATOR 0
1610755283309  PAOLO.DISIT
150012021 14:30:28
Tixer OPERATOR

1610717428876 | PAOLO DISIT

“mm: . W— //wwwsp4|torg/dashboardSmartC|t
| y/view/index.php2iddasboard=MjM1Ng==..... ==
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¢“SNAP/airy

/start 1615

e provides real time smart city services to
Telegram users, geolocalized, when you
|ike’ What YOU ||ke Iam SnapBot, a telegram bot developed pnthe

basis of Https:/www.snap4city.org services.

* active on Tuscany in all provinces and cities ST

Welcome, paolonesi.

according to the data accessible available foryou.
] You will be able to get instant answers or
on Https I//WWW.Sna p4dcity.org subscribe for event notifications

e Services on Have a nice day!

— Public Transport (more than 10 different
operators),

— bike sharing, parking lots,

— traffic flow, weather warnings,
— Air quality, pollutant, SPADEOL
— find your location, etc.

Subscriptions 1417
Choose the service to receive nctirications

<

Pubiic ransport Bike sharing

Parkings Traffic

Weather warnings Pollutants warnings
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i

IOT App of SnapBot: OneShot Services

O f —l ( A

4.)  Snap4cCity
2 e MliCTOSEIVICES
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UNIVERSITA DINF DISIT j
LJiol i
DEGLI STUDI DIPARTIMENTO DIo DISTRIBUTED SYSTEMS
FIRENZE | BSfiSimaone | FEENGSSEs ae CITY

On Line Training Material (free of charge)

st part (*) 2nd part (*) 3rd part (*) 4th part () Sth part (*) 6th part (*) 7th part (*) <~ \ ! /

- - '
Iwhat General Dashboards 3 Data Analytics Dataingestion |Systemand Deployl Smart City ABI: ~ -
Install Web & Mob. App
- —
= Courtor Counlrs dom » o e =

PDF

Inter

active

ideol

|Video2

ideo3

ideo4

duration|
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¢“SNAP/cry
@ python Hre\  foos
e’

Data Analytics on Snap4City platform

p

Swagger

| Saving /
Sharing
reusing

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

'l i
-3
| ]
.
IRERES
i 1}
i i
Firipil e i
il [
[ ] "
0T R T
I .
z H
!
H

Using them into
|OT Applications

Smart City APl from Knowledge Base and other tools
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Data Analytics

R~ S

*"N\'/‘\\,,/"m

ex.php?iddasboard=MjESMA==

https://www.snapdcity.org/dashboardSmartCity/view/ind

P

 Recommende - Interactive People Flow Maps
T -Gatncned Spesema an inareat Techeciegies ot

&

Mobile App based

What-IF Analysis

DIPARTIMENTO DI m
F l RE N Z E INGEGNERIA NTE \Q
DELL'INFORMAZIONE TECHNOLOGIES LAB B“_-p\-ﬁm ¥
.AM
RTLE) Ne
, i s b o o - 0 Utenti attivi (giorno)
$ Predicting City Areas Crowd level = . | o
(WhFbasea B characterizing Users' Behaviors __ ' "
N = ] ] = 3 _\Q/ 66
Peopl Flow prediction “ Precedente
9 . @ o 22 Attuale
Vo0 ° S N ==
T R ?3? Q: ° A > Y S f / d 1 H
> N 5 47\ Predicting City Users on Areas ..
L N % % A ~a
Q 2 L\ Ao J A\'y o G
.7k % °¥v % y SEEINN < 2 . L A AN T
9
¥ e G 5 . . . .
i} b | || Traffic Flow Reconstruction/prediction —
| : 9 — ‘ J N '
B8 —p8 B AN 1 SR e E] o | Tansima
'% =4 —— Test SARIMA
: 7 S 8 - — Test SARIMAX
usvsins | DINFO o Heatmap Firenze - trafair g & /X/
SRiEN, e = |
= A y g ] &{/
Careggi car park ;’;1 A g g A m j-j/\. & VJ V
Model BRNN model results M A . .
oons e s L | [ : Predicting at EXPO2015 |~ " ..
‘Baselme 0.974 2 187 | BT a ZUTo——ZUTD ZuTo ZuTS 2015 2015 2015
Baseline + Weather 0.975 2 175 + Parchegoi x A Training: 01-08-2015/02-10-2015 63 DD
Baseline + Traffic sensors 0.975 % 204 ik b e 2 Flaure 5: G . Test period: 03-10-2015/25-10-2015 22 DD
- - Parcheggio Stazione Firenzo 5.M.N. Igure 5: Compariq
Baseline + Weather + Traffic 0.975 24 1.87 ‘615-\::‘; i . 2 Tgab|eszand%wi Firenze Channel DISIT Evento 1 agosto Firenze
Active on Mobile Apps as: Ao St A . i
— firenze dovaroed Early Warning Water Bomb
— «Toscana dove cosa» Precision: 97,5% $ ? s4 . [ .
SRR e G A
P s:m;lli&%j Estate 2015
-

| agod1 ago01 ago01 ago0l ago02
|6 2008 2108 2209 2309 0008

| Early Warning Hot in Tuscany
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Disappearing Data Analytics

¢“SNAP/

/
/Antwerp\ ( Helsinki ) Where
= _
R3] e
& s} (<3 [=» =
/ s =S ., = =
= — —= — S — D
.2 s = = =3 = 2 e
\ D o = L <5} = f— =
/ B 2 s S35 = = = = 3
_ = = v o = = = =2 S 22} ]
.S < o) <1 o .S .S = = o = o = +—=
=2 =] =% - a3 = = © N (5% A = .co S s
S - S— S— = T o
= b =} f==] D —_— a= = — = 17 D @ P = =
o [=) D <3 = o o =] (<5 (<5 = = =3 = =~ = =
NS @2 8 &5 X S S B S S5 e & = = =2 = =
Discovery near to me X X X X X X X X X X X X POI, OSM
Discovery along a path D X X X X X POI, OS™M
Discovery in an area, shape X X X X x X X X X X X X x X X POI, OSM
browsing Public Transport X X X X x X X X X X X X x X X OSM, GTFS
Full Text search X X X X X X X X X X X X X X POI, OSM
Routing: pedestrian X x X X X X X x X X OSM
Routing: pedestrian quite X x X X X X X x X X OSM
Routing: private vehicles X X X X X X X X X X X OSM
Routing: Multimodal Public Transport X X X X X X X X OSM, GTFS
heatmaps: weather (Temp, Humidity) X X X X X X X X X X X X X Sensors data, OSM
heatmaps: environmental variables, PM10,
PM2.5, NO2, EAQI X X X X X X X X X X X X X Sensors data, OsM
heatmaps: environmental variables, Noise X X X X X X X X X Sensors data, OSM
heatmaps: safe on bike (Antwerp X X X X X X Spec. Portal
heatmaps: Enfuser prediction, P 10, PM2.5,
AQl X X X X X X X X Enfuser data
heatmaps piking values any plage X X X X X X X X X Computed Heatmps
heatmaps: GRAL prediction, P (@] X X X X X X X X OSM, Traffic, Weather
Comparsison: Enfuser, Gral, Real Time X X X Enfuser, Sensors, GRAL
Sensors Data Time Trends, & dnill down X X X X X X X X X X Sensors data, OSM
Weather Forecast X X X X X X X X X X X X X Forecast Service
Origin Destination NMatrices X X X X X X X X X X Snapd4City Mobile App
Typical trajectories X X X X X X X X X X X X Snapd4cCity Mobile App
Hot Area in the city X X X X X X X X X X X X X X X X Snapd4cCity Mobile App
Hot Places in Smart Zone X X X X X X X X Snapd4City PAXcounters
Services Suggestions on mobilles X X X X X X Snapd4cCity Mobile App
Alerts on critical cases: several| variables X X X X X X X X X Sensors data, OSM
The most used services x X X x x D X x X Snapd4City Mobile App
Twitter Trends Daily X x x D X x x X x D X Twitter Vigilance
The auditing of user and living |ab x X X D Snapd4cCity Portal
Self assessment X X X X X X X X X X X X X X Snapd4City Portal
R pu P T .« P S o T 2 U A R T | N\ N7 N7 A4 N7 N7 N7 A VY4 B I /A N 5 s 8 o B o arm e




SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES '.:;SNADACITY E

On Line Training Material (free of charge)

st part (*) 2nd part (%) 3rd part (%) 4th part (%) Sth part (%) 6th part (*) 7th part (*)
Data Ingestion em and Deploy] Smart City API:
processes Install Web & Mob. App

General Dashboards IOT App, IOT Network Data Analytics

Inter

< .
H active pRIERY

aalEs [RS He. :« e DY

| B € I 6 _ % __ 5

I »"< };Ze ideas ] € - : 2] € i 3 4 Appliances and Dockers §
I\

bfg i",’ P - 9')'1 ."e ideo4 E E none Iulhe ) none . ‘Q;‘ s‘\vé lnsta"aﬂ\tlons 3 [ “. :Qé

') ‘ duration| 2:55 316 2:00 1:47

: 235 i AU d X i
L’ ,'« 1’ va)y‘ '\& 'l&"i ‘\" ‘v’ v(’)\ v“.v ‘r‘v. “" VAV‘ '&"ﬂ ww i' 4 ‘F“ "‘i‘ vn b"u/ ’) B ‘ r:dﬁ ,Vl " ‘ ': cl “ :;‘; K
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prati stupt | DINFO | DISIT

FIRENZE | RERtEs" | REReter = CITY
\ v

. openbata Any Kkind ot data and flows
— Data gate, federation of Open W
Data Portals o e e
— 10T App, ETL proc(PULL) 0T BrOker ~ 10T A
- 10T Networks: 0T Device | = EiES
— 10T Application processes, data 4'2' _ - E
driven or PULL OT Device Sensors/  —
— 10T Brokers (Push) = 10T Actuators 10T Edge

Shadow
*  Web Pages:

Web SCraping b asmmmd
opernicus '

DataGate

— Web scraping, crawling
processes

e  Satellite data
*  Social media: Twitter, Facebook,..

— Twitter Vigilance, IOT App

*  Mobile Apps A : , GIS data, Maps
—  Smart City API ’ - API, External Serwces

*  Files upload: CSV, Excel, etc. S— .
— 10T Applications, ETL ] Rest Call
*  REST API, WS, FTP, LD, LOD, etc. | | BE

— 10T Applications, ETL

. Data base accesses External Data Stores @ ~
—  GIS: WFS, WMS 5 LD, LOD {mmmm——)

— ETL, 10T Application

E@ user-analisi-v2-0.xlsx

E@ user-analisi-v2-0-anonymaous.xdsx

E@ users-analysis.xsx

—.

CUSNAPIICHV
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- Fermate Firenze | Comuni in Toscana | Ricerca Testuale

|0 Seleziona una provincia:

FIRENZE v
Seleziona un comune:
((v FIRENZE

lmmll 2 H C % 1€ VICUILC

Basilica

- Nascondi Menu | ﬁ’

COMUNE di FIRENZE

@k
OO TR D
/

)
ks Em -
C,.; 4 &
®, Basilica di %
@ i A G
. et ot ETE
-.. scondi Menu °
a
Previsioni Meteo per il comune di FIRENZE: | g °
Martedi Mercoledi Giovedi Venerdi Sabato ¢
N\ °
3
‘ poco nuvoloso ploggla debole e poco nuvoloso poco nuvoloso velato
23°C | 27°C schiarite 20°C / 33°C / / &
20°C130°C | E
| LNKEDOPENGRAPH U] | o

* Road Graph (Tuscany region)
132,923 Roads , 389,711 Road Elements

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

Info on: points, paths, areas, etc.
Services (20 cat, 512 cat.)
16 Public Transport Operato

Hga 21.280 Bus—stops & 1081 bus lines

= arm | 8 |

Dynamic/real-time as in Tuscany Region

Real time bus lines: 144 updates X day X line

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

>12 hospital Triage status: 96 updates X day X FA
600 Environmental data: 20 updates X day X sensor
39 Bike Sharing racks data: Pisa and Siena

12 Pollination data, 37 air quality data

177 recharging stations

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

[1600 Fuel stations: 1 update X day X station]
[Wi-Fi: > 400.000 measures X day]

App mobiles: >50.000 measures X day

more than 40.000 distinct users X day

From 600.000 to 4.5 M Tweets X day

+ many IOT-sensors personal and inddstrial ...

1+ ol e— - CallaFia dasll | 1Fivi o T B aCe— . WV ~y —

&=
- Nascondi Menu

Servizi Regolari | Servizi Trasversali

search text into service

Categorie Servizi |
¥ De/Select All
E Vv n Accommodation +

s @ Advertising +
4 m AgricultureAndLivestock +

a ¥s ﬂ CivilAndEdilEngineering +
an ¥ g CulturalActivity +
Teatr ) 2
b ;cx‘(}:u‘ ¥ EducationAndResearch +
¥ & +
¥ 3 + :
x v D vironment +
A é v [@l nancialService +

E

wwunct | Map data © OpenStreetMap contributors, CC-BY-SA. Imagen,.© N lapb0\

ﬂ

R4 a GovernmentOffice +

¥ m HealthCare + l
v IndustryAndManufacturing + |
i m MiningAndQuarrying + I
v ShoppingAndService +

v lTourismService + l
' n TransferServiceAndRenting +

s g UtilitiesAndSupply +

v Q Wholesale +

' m WineAndFood +

N. risultati: Nessun Limite ~

Raggio ricerca | 100 metri

Uiy

S|

pia di 4000 risultati, attivato clustering
[ Services 16858

 J 1 WJ

’ ((0
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POI: Po
e A POl is defined as
an element of a se

(collection) and
with general info:
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pint of In

EI Accommodation +
E Advertising +

E AgricultureAndLivestock +
ﬂ CivilAndEdilEngineering +

-

"SNAP4ciry

y &

ssitication

Marco

Piazza Santissima Annunziata

LINKED OPEN GRAPH
Name: 778fcaed9ebcb2ai722113c260aab51¢e
Nature: CulturalActivity

Subnature: Squares
Digital Location

Cap: 50144

g Cultural Activity +

— Nature: ........

— Subnature: ....

* Specific infor for
each POI

— Location: lat, lon

— A set of Attributes
* www, email,
opening time,
phone, cap,
address, city, etc.

— Eventually a link to
data

El EducationAndResearch +

Higher_education
u ETT'IEI"';'E']C"J-" + Language_courses
+ @ Perfarming_arts_schools

m Post_secondary_education

Pre_primary_education
a Primary_education
Private_high_school

a Private_infant_school

ﬂ HealthCare
@ IndustryAndMani
L/ IoTDevice +

m MiningAndQuarrying + &
ShoppingAndService + a ~
u TourismService +

ﬂ TransferServiceAndRenting + g
E UtilitiesAndSupply +

E Wheolesale +

m WineAndFood +

Snap4City (C), June 2022

Belle Arti

City: FIRENZE
Prov.: Fl
Photos

[ ==

Description: Al centro della piazza compare a2
statua equestre di Ferdinando |, Granduca di
Toscana, opera del Giambologna e le due
fontane marine di Pietro Tacca. Incorniciano lo
spazio pubblico, colorato di scene di vita
quotidiana, monumenti di vario genere: Palazzo
Grifoni; il portico della confraternita dei Servi di
Maria, opera di Antonio da Sangallo e Baccio d
Agnolo; la chiesa della Santissima Annunziata
con il portico del XVII secolo; | ospedale degli
Innocenti del Brunelleschi
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DISIT ;
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|IOT Device Data Model (3): Attributes

m 10T Device Model i A Temporal Instance

10T Broker Brokér: OrionUNIFI
10T Broker Protocol: NGSI

Info ID: string ID: “park45”

Position PS: lat, long GSP Position: 43.12, 11.34 GSP Position: 44.12, 11.12
Static attribute Description: string Description: “parking massaia”

Static attribute Location: string Location: “Via Massaia”

Static attribute Civic Number: string Civic Number: 3

Static attribute MaxCapacity: number, cars | MaxCapacity: 456

Values dateObserved: Timestamp 3-12-2019T720:13:12...
Values eeSlots: Integer, # 345

Values Humidity: float, % 25,5

Values Temperature: float, celsjus 34

144
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D1 Device Data Viodel (2

Static Attributes Values

Latitude

AA A
Montelupo o
Florentxno g
i S /
/' N J/

Firenze

Impruneta
A a

Longitude

Z
/Fiesole
/ A

A
BagnoaRip\oll e A

>
RN\

X Reggello
Leaflet | © OpenSlreetMap contributors
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General Info

IaT Broker

Edit Model - ChargingStationModel

Values

chargingStatevalue integer Charging State some coded status [
Value Hame Data Type Value T vValue Unit
Ok

Ok Ok
false Refresh rate 300 | |
Editable Healthiness Criteria Healthiness_Value
stationStateValue integer Charging Station Sta some coded status [
Value Hame Data Type Value T Value Unit
Ok

Ok Ok
false Refresh rate 00 | |
Editable Healthiness Criteria Healthiness_\alue
dateCbserved time Timestamp timestamp in millise.
Value Hame Data Type Value T

Ok

.
Ok

Value Unit| g |
Ok

false Refresh rate Q00 | |
Editable Healthiness Criteria Healthiness_Value

chargingState string Charging State some coded status [
Value Name Data Type Value T Value Unit

ok Ok Ok

false Refresh rate 300 | |
Editable Healthiness Criteria Healthiness_Value
stationState string Charging Station Sta some coded status [
Value Hame Data Type Value T Value Unit
Ok

Ok Ok
false Refresh rate 300 | |
Editable Healthiness Criteria Healthiness_Value
Add Value

Confirm
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1 (1)

|OT Device Data Mode
* |Info
— Name (ldentifier)
— Model: Custom or Model ID
— DeviceType: ..a string..
— MAC address: ...optional...

— Edge-GW: Raspberry, Android, ...
— Edge-GW: URI

Name of the Brokers: among those
registered

Protocol: NGSI, AMQP, MQTT, etc..
Format: CSV, JSON, XML.

OT Broker Info Position Static Attributes Values T Broker Info Pesition Staric Atrributes Yalues
— Producer :
~ sensor ~
m Model
ContextBroker Kind evice nam ndatory ok
— Owner
w N Device Type Mac add

— Freq: Sec :
e eses e Edge-Gateway Type Edge-Gateway URI
— Keys: K1, K2
° ’ Producer Srequency
ene
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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, Elastic Search
o Real Time
we/ (0T Device
L) I I I l@ [ Information, File
’ S = I SnapA4City Tools
— e [ﬁ” @S 1 10T Device/Gateway
|IOT Brokers -
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Checking data ingestion results

* Data Inspector

VLI ]
e .
el eSS el o ServiceMap, SCAP

— LOG / LOD viewer

— Super Service May.
* |OT Directory
* SCAPI: Swagger

 |OT Broker
-— \

: * Data Inspecto
Elastic search

* ServiceMap, ¢

My Data Dashbos ' _ \
(Kibana), DevDash : .

* Elastic Search
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Data Inspector: all you need to know about cata
J

gata sources and ingestion processes

Snap4City

slngle dam wldgets
User: roottooladmini, Org: DISIT |

Role: RootAdmin, Level: 7

LOGOUT

A Carmignano
My Snap4City.org ‘ 111
AE )

\ 7
\
Dashboards ! - _————ANErigo
x5 z { Vespurcv
J

My Dashboards in All Org

Dashboards of My Organization
My Dashboards in My Organization Montelupo

T\(ll'IO
Notificator 3

Data Inspector

N8
My Data, KPI, POI ® OpenStreetMap contributors
My Groups of Entities Data sources

All selected (15) v All selected (83) v All selected M75) v All selected (1732) v All selected (61) ~ All selected (34) » All selected (2) v All selected (2) ~
10T Applications

High-Level Type l,; Subnature § ValueType ¥ Value Name % ValueUnit 4 LastDate§ LastValue % Healthiness
10T Directory and Devices ¥ vir Natura

Natura
Knowledge and Maps ¥ wis vir = Natura
Natura

Micro Applications Natura

vironment NatoTe

External Services ¥ nd Transport Traffic

ronment

Data Set Manager: Data Gate

Hide columns Search

Synoptics ¥
Resource Manager: Process Loader ¥

“‘ A ¢ ad LAam A A P A b
[& Development Tools 15.9 \‘\JV\IW_\ f\ Uﬂ r\rj\ ‘( (\ /\f\f “\\J\
© Management ¥

Settings ¥ 01.00 02:00 03:00 04:00 0500 06:00 0800 09:00 10:00
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igital Twin

— Device and sensors data

* Process Views

— Device Management tool

/————7 Data ingestion processes
* ETL, IOT Apps

— Data storage access views

— Values
— Healthiness criteria and value
* Machine learning tools

— Images and physical world * Index views

— Licensing * Relationships view

— Data Analytics and Transformation
e Users * |OT App, R Studio, Python

— Defined the Data and Devices — Data Rendering Dashboards

i * Synoptics
— Defined the processes i

— Processes’ Developers
— Create dashboards P

— Etc.
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User: roottooladminl, Org: DISIT i
Role: RootAdmin, Level: 7 & p ‘ CI Ty
¥ i ] = 1~ |
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My Snap4City.o 3y 11) H (| ' /Fi/esole A 4
3 / a e 7
P |
Dashboards 2 e 3 g /) g A %
shboards in All Org. o A h ra—— N Pontassieve
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Dashb of My Organization N oaa
1y 9 Bagno a Ripal| A

& A
shboards in My Organization Montelupo \\ /\ -
Fiorentino
A A

Notificator

— | | * Click with

My Data, KPI, POI i S © OpenSireciMap contributors

10T Applications

2 - S Allselected [2) ~
10T ory and Devices ¥ Data sources Details
4 f g Ownership %
Knowledge and [ 07183 pub
. t

Device Values Healthiness Process Image Licensing User oub

Micro Ap pub

publ

aa a0 0

External Sen ] Sers . GPS Coordinates: | 42.642033,181122

publ

public
Data

public

High-Level Type: | Sensor

public

<% Resource Manager: Proc

Hide columns

Development Tools * Nature:

From IOT Device to KB

Management ¥

(= 14.9

agement and Auditing *

Subnature: | loTSensor

HLT: Sensor

Value Name: Dubrovnik:orionDubrovnik-UNIFl:camera_Dubrovnik_1_Ploce

: A

Help and Contacts 2000 2200

Device ServiceURl or Data ID: | http:/Awww.disit.org/kmécity/resourcefiot/orionDubrovnik-UNIFI/Dubrovnik/camera_Dut

NncLimentatinn and Articles

Knowledge Base view

Sensor ServiceURI or Data ID: | http:/Aww.disitorg/kmécity/resourcefiot/orionDubrovnik-UNIFI/Dubrovnik/camera_Dul

IOT Devices
Datasource: loT
CEES T e
I : i @ -
Y Ownership: | private 4| sams 4 e | coes | Locaton
g E e g
. . DELEGATED N [ecrr R ceLee |
Organizations: = Dubrovnik @
5 DELECATED | £ I oevere | Q
& B g
Link to Service Map k to loT Device
L oovnvrrvare I = Erm g
| revownervare | [ con [ ociee | Q
L oovnvrrvare I = Erm g
i % Ed Emd Q
L ovomnarvare I mEn g
| revownervare | [ con [ ociee | Q
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HLT: Sensor  Specific values of selected

* Information of the values of the other
sensors on the same device

* View Trends, marking problems, healthiness
by point according to a Fuzzy model

* Marking problems for future machine
learning processes (separate tool)

Data sources Details

Device Values Healthiness Process Image Licensing User

Last Date:

Healthiness Refresh Rate  Data - — - .
Valua'l'&fpﬁ Haa"hy Cﬂl‘ﬁl'la {5:' typ& Ul"lil http:/ /www.disit.org/ kmég;.lt?gl;ilsgxr(e;SI052032F59900302 =

2020-07-2119:00:00

dateObserved L 61820  undefined undefined 300 time timestamp 2111?2:%%%%?60:-2 =0 Zoom BN B = From | 2019-08-09 | Te | Zona-pe-iz
deceduti [ ] 61890  undefined undefined 300 nteger 3 16797
dimessi_guarit [ ] 61890  undefined undefined 300 nteger 3 71775
solamento_domiciliare [ ] 61890  undefined undefined 300 nteger 3 bB38
nuovi_attualmente_positivi [ ] 61890  undefined undefined 300 nteger # -131
ricoverati_con_sintomi [ ] 61890  undefined undefined 300 nteger 3 151
stato [ ] 61890  undefined undefined 300 string # ITA
tamponi [ ] 61890 undefined undefined 300 nteger 3 1212458
terapia_intensiva [ ] 61890  undefined undefined 300 nteger 3 21
totale_attualmente_positivi [ ] 61890 undefined undefined 300 nteger 3 7010
totale_cas [ ] 61890  undefined undefined 300 nteger 3 95582
totale_cspedalizzati [ ] 61890  undefined undefined 300 nteger 3 172
codice_regione [ ] 61890 r':,;f‘u';g undefined 300 nteger status m
denominazione_regione [ ] 61890 n':r:isugg undefined 300 string status m

Some functionalities are limited to certain roles
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Image of the

Data sources Details

Dewvice Values Healthiness Process Image ‘ Licensing ‘ User
Data sources Details :

Device Values Healthiness Process j Image Licensing User ) o . )
: S : - : Licence [on:Dubrovnik:orionDubrovnik-UNIFl.camera_Dubrovnik_1_Ploce):

COEO)

‘ E https:/creativecommons.org/licenses/oy-nc-nd/4.0/legalcode
4 der '

L e
Scegli file | Nessun file selezionato eference Person: | Stjepan Cavar

Upload Image

Iephone: 00385 20640557
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HLT: From Dashboard to |IOT APP

Snap4City Data Inspector

(oo [ s e e * Click with

the mouse
on it

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

My Snap4City:

My Dashboards in All Org.
High-Level Type:

Dashboard-10T App

Dashboards of My Organization

My Dashboards in My Organization Nature: | From Dashboard to IOT App

Extra Dashboard Widgets *

Subnature: Mobile PAXCounter O1 in Antwerp

Notificator

Data, my Data, OpenData « Value Name: | nr8albwv

Data Inspector

My Data, KPI, POI Device ServiceURI or Data ID:
My Groups of Entities

Data Set Manager: Data Gate

Sensor ServicelURI or Data ID:
DataGate Harvester

J Add Data Sources into the Platform

Datasource:

From Dashboard to |OT App

4 High Level Types

Supported Protocols, HowTo add
wnership: | private (My Own)

Interoperability & Standards

| )

Link to lot App

List of Dashboard~

Link to dashipard "Mobile PAXCounter 01 in Antwerp"

Link to dashbdgrd "PaxMobAnt05"

Link to dashboarNMobile PAXCounter 03 in Antwerp"

Begm | 1900 g o

(1= /
< . ?

— Finish | 19:00 |gg Activate o

-J...“ T S N S T > =) 7 £33

M NoE e o o data saiaie

- © © - Cumulative Mode x
= uuu OFF

— oy CoutPoRy TR Gt Cortat ik b 20| G- Csnapdon B
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My Data Dashboard Kibana
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 Dynamic Filtering, Adaptable, ...
| I * Full data details, drill down,...
— S * Synergic with Data Inspector which
@ addresses data relationships, processing
Kl B B and information
B - Only Your Data for
* Manager and Area Managers
* All Accessible Data for
* ToolAdmin and RootAdmin

device name.

MMMMMMMMMMM
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2020-12-15
date_time per day

TOTAL HITS

\CET FIELDS v1

organization

nature

kind

value name

device name

value type

kpiid

ALUE_TYPE, DATA_TYPE

MARTCITYMAP-v1

date_time per 10min

DEVICE NAME

SMARTS 66%

SMARTA3 (1.67% test_sensor03 (6%)
SMARTS0 (1.7%

Water_detector09 (4.9
SMART4S (1.71%
station01 (2.48% ' T
N \ Water_detector03 (4.9
station03 (2.48%
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DISTRIBUTION VALUE TYPE

ORGANIZATION PIE

DISTRIBUTION VALUE NAME
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* Multi faceted Search by
Devices
Organization
Drill on Time
Drill on Map
Value Types
Data Type
Value name
Data table
Etc.

K kibana

* Respect Privacy and
GDPR
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User: roottooladmini, Org: DISIT
Role: RootAdmin, Level: 7

My Snap4City.org

Dashboards

My Dashboards in All Org.
Dashboards of My Organization
My Dashboards in My Organization
Extra Dashboard Widgets ~
Notificator

Data, my Data, OpenData *
Knowledge and Maps ¥

10T Applications *

IOT Directory and Devices ¥
Resource Manager ¥
Development Tools ¥

Management

l* Traffic Analyzer: AMMA

Data Analyzer: DevDash Firenze
Data Analyzer: DevDash Helsinki
Data Analyzer: DevDash DISIT
Data Analyzer: DevDash Lonato
Data Analyzer: whole traffic
Container Cluster Monitoring
Back Office Container Monitoring
10T App Version Management
Smart City APl Monitoring
MyKPI Monitoring

Netificator Menitering

Web Server Monitoring

Back Office DWH Sched DISCES
Back Office DA Sched DISCES
Back Office DISCES monitor

mmBERRARRAEARRRAERR

I« Mobile Application Monitoring

sexnaorco PR

Data Analyzer: DevDash
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ALLA PALMA | ¢
\_ - © OpenSireeiMap confributors |, Elasiic Maps Semvice
EVENTS
<l
Time » organization deviceName value src kind latlon value_name value_type data_type serviceUri value_unit value_str
> October 11th 2020, 12:33:52.790 test_sensor(3 0.215 10T SEnsor 43.7921,11. geolocalization_lon  longitude float htp:/fwenw.disit.  # =
2495 org/kmdcity/reso
urcefiotforionUN
IFlftest_sensor(3
»  October 11th 2020, 12:33:52.790 test_sensor(3 24 10T Sensor 43.7921,11.  temperature temperature float http:/fwww.disit.  °C =
2405 orgfkmdcity/reso
urcefiot/orionUN
IFlftest_sensor(3
> October 11th 2020, 12:33:52.790 test_sensor(3 - 10T SEnsor 43.7921,11. geolocalization_lat  latitude float httpa/fwwwe.disit.  # NaM
2495 org/kmécity/reso
urcefiotforionUN
IFlftest_sensor(3
¥  October 11th 2020, 12:33:52.492 DISIT testoos 1602412480 10T sensor 437973711 timestamp timestamp timestamp htp/fwww.disit.  # -
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URBAN PLATFORM: SMART CITY IOT AS A SERVICE AND ON PREMISE

IOT APPLICATIONS - INSTANT APPS DASHBOARDS & APPLICATIONS MOBILE & WEB APPLICATIONS

([ RIATLETE

DATA DRIVEN APPLICATIONS ¢ REAL TIME CONTROL ROOM ¢ SITUATION ROOM ¢ OPERATOR DEVELOPMENT KIT ¢ SUGGESTIONS » MOBILE APPS
PROCESSING ¢ BATCH PROCESSING ¢ ANY DASHBORDS * BUSINESS INTELLIGENCE « WHAT-IF ANALYSIS * MONITORING PANELS * PLATFORM UTILITIES ¢
PROTOCOL & FORMAT * DECISION SUPPORT * SIMULATIONS « RISK ANALYSIS « READY TO USE SMART APPLICATIONS

RESILIENCE ANALYSIS

MICROSERVICES & ADVANCED SMART CITY API

APPLIANCES
CONTAINERS

LIVING LAB - DEV TOOLS - COWORKING BIG DATA - DATA ANALYTICS DATA ANALYTICS TOOLS - MICRO-APPLICATIONS

* LOCAL GOVERN

STAKEHOLDERS * GDER + OPEN IOT DEVICES
CITY USERS * SECURITY « |OT EDGE
IN-HOUSE * PRIVACY « |OT GATEWAY
ENERGY OPERATORS * ASSESSMENT * PAX COUNTERS
MOBILITY OPERATORS SRAUDITING + |OT BUTTONS
« COMMERCIAL el IOT DIRECTORY + SERVICE MAP PREDICTIONS » ANOMALY DETECTION * WHAT-IF ANALYSIS *» TRAFFIC FLOW RECONSTRUCTION * ORIGIN-
OPERATORS RESOURCE MANAGER * DATA GATE DESTINATION MATRICES » SOCIAL MEDIA ANALYSIS » OFFER VS DEMAND ANALYSIS + ENVIRONMENTAL DATA ANALYSIS
e RV S ERATONS R STUDIO « ETL AND PREDICTIONS + REAL TIME HEATMAPS * ROUTING + ALERTING * EARLY WARNING * PERSONAL AND VIRTUAL
ksl ASSISSTANTS * SMART SOLUTIONS * SMART SHARING * PARTECIPATORY
s « TEST CASES, SCENARIOUS, VIDEOS, HACKATHONS
i it el sty i KMA4CITY DATA AGGREGAT KNOWLEDGE BASE - EXPERT SYSTEM OF THE CITY - BIG DATA STORE
« START-UPS :
o ASSOCIATIONS * TRAINING TUTORIALS, COMMUNITY MANAGEMENT
IOT MNG - DATA MNG - DATA INSPECTOR - PROCESS MNG - USER ENGAGEMENT - GDPR MNG ...

LEGACY & PERSONAL
CITY UTILITIES OPEN DATA EXTERNAL Siva 10T / I0E BROKERS INDUSTRY 4.0 Jll SOCIAL MEDIA
‘ SERVICES
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Transport systems
Mobility, parking

Shops, services,
operators

Social Media

-} Social Media
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Data
Sources,
External
Services
PULL
Data

Data
Sources,
Brokers,
External
Services

Data

Driven,

Real

Time

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

SAALAS A .
¢ p e

Back-End

"""'H',x.,

Data |\ @@
Ingestion, Semantic Reasoners .-r5iS
aggregation,

regularizatio

n, reconcile: Elastic Search

Facet, semantic
User
interface,
Drill down,
maps,
heatmaps

R Studio, Tensor Flow, Python, .... = .

>

R L L ] +v

Authentication, Authorization, Platform & Processes Management, Data Inspector, Digital Twin, ...
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Snap4City Smart City APl Docs: Swagger

User: roottooladmini, Org: DISIT ++ swagger Advanced Smart City AP
Role: RootAdmin, Level: 7 Advanced Smart City API
Kmdcity Web App API
EOS0UE Orion Broker K1-K2 Authentication API
WL Lxternal services v Ad d S C API (100 Heatmap API
vance mart City
Data Set Manager: Data Gate R S ernal APl Docs: Swagger
¢ Resource Manager: Process Loader ¥ SMART CITY API WEB DOCUMENTATION 10T device registration API
@ Development Tools = loT device registration API
B web Scraping Tool Notificator AP
@ web Scraping Tool (0n)
~ -~ Servers DISCES scheduler API
[@ web Scraping Toal (6l)
@ R Studio Development [ https://servicemap.disit.org/WebAppGrafolapiivl v Resource Manager AP|
B R Studio Development 011 yrm of a JSON document shaped conforming to a well-defined schema { Sensors API
Jevice
@ R Studio Development 0116 Event Logger API
[@ R Studio Development TF Services A Ownership AP
[@ R studio Development GFF
B RStudio Devel p— ] Data Manager API
udio Development Gral ‘ / Senvice discovery and information ‘ )
1 MicroServices from DataAnalytic Device, Broker and Value Mgmt AP1
B ETL Development Snap4City Application API
A
@ ETL Development1 Events Engager AP
[@ ETL Development 2 1 TR
alle
¥ Knowledge Base Graphs ‘ /events/ Eventsearch ‘
< Knowledge Base Queries User Profiler API
4 Smart City APl Docs: Swagger Locations ' b My KPIAPI
< Internal AP1 Do Snap vs Openmaint API
@ Testing API by Postman ‘ /location/ Address and geometry search by GPS ‘ Device Groups API
& Source Code Access }
Sci-Hub Processing API
MEWEEETE ¢ Public Transport v
©f Settings v
o ‘ /tpl/agencies/ Agency list ‘
User Management and Auditing ¥ ‘
Hepame Conimes © ‘ /tpl/bus-lines/ (Bus)Lineslist ‘
4
) Documentation and Artic §
My Profile ‘ /tpl/bus-routes/ (Bus)Routes list ‘ ‘

https://www.kmd4city.org/swagger/external/index.html

hat had been disabled. ‘

https://www.kmd4city.org/swagger/internal/index.html
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FIRENZE | RERtEs" | REReter = CITY
\ v

. openbata Any Kkind ot data and flows
— Data gate, federation of Open W
Data Portals o e e
— 10T App, ETL proc(PULL) 0T BrOker ~ 10T A
- 10T Networks: 0T Device | = EiES
— 10T Application processes, data 4'2' _ - E
driven or PULL OT Device Sensors/  —
— 10T Brokers (Push) = 10T Actuators 10T Edge

Shadow
*  Web Pages:

Web SCraping b asmmmd
opernicus '

DataGate

— Web scraping, crawling
processes

e  Satellite data
*  Social media: Twitter, Facebook,..

— Twitter Vigilance, IOT App

*  Mobile Apps A : , GIS data, Maps
—  Smart City API ’ - API, External Serwces

*  Files upload: CSV, Excel, etc. S— .
— 10T Applications, ETL ] Rest Call
*  REST API, WS, FTP, LD, LOD, etc. | | BE

— 10T Applications, ETL

. Data base accesses External Data Stores @ ~
—  GIS: WFS, WMS 5 LD, LOD {mmmm——)

— ETL, 10T Application

E@ user-analisi-v2-0.xlsx

E@ user-analisi-v2-0-anonymaous.xdsx

E@ users-analysis.xsx

—.
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KPI, POI, MyKPI, ...
API, External Services
Web Scraping

Data Analytics,
Artificial Intelligence

INT Rralker
|OT Brokerpd)

RS Big Data
G | LD, LOD

Dashboards and Apps
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) AN”TET_LABM https://www.snap4city.org/65 C(' SNAPicity & :ﬁ:}
IOT Interoperability

Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, TLS, Rest Call,
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IOT Edge App 10T Edge App

@® Dashboards
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# 10T Directory and Devices ¥
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User: roottooladmin, Org: Other
Role: RootAdmin, Level: 7
LoGouT
oltieantwerpen beinieuws c % =0l T
My Snap4City.org N
Dashboards Politie Antwerpen
Altijd van dienst Q -
My Dashboards in All Org. - { rt- I- s
—
| portia crawl police antwerp -
Dashboards of My Organization -
£ BLAUWE LOKET | DIENSTVERLENING | NIEUWS | ORGANISATIE | KANTOREN ‘ J0BS | CONTACT -
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Q@ hitpsifw
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Knowledge and Maps ¥ controle
Micro Applications -
e Persbriefing van
External Services ¥ 04/05/2019
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Web Scraping Tool (0n) ) ) = = .
@ Web Scraping Tool (6] Video's ) Allevideo's Snap4City portia-crawler-police-antwerp
@ RStudio Development Leerrijke veiligheidsoefening User: roottooladmini, Org: Other
"Comic Role: RootAdmi 1:7
R Studio Development 011 jole: RootAdmin, e &
R Studio Development 0116 bfi
~ subfiows
B RStudio Development Gral
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ETL Development whain \ tmestampy | ————— || portiacrawipolice antwerp - ‘ i}

ETL Development 1

Frames are not

ETL Development 2
@ Knowledge Base Graphs

supported by Portia
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e
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(
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Integrated tools e " e

= Harvesting and
7| Advanced Snap4City APls and Mic ' Publishing

Open or Private
External CKAN
Data Portals
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Automatize:

* Import data from
CKAN to Snap4City

* Upload Public Data ===
from Snap4City to CKAN

* Data Harvesting

» Dashboards and Mobile/Web Apps creation
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o OpenMaintControlRoom ke * Snap4City can

 Create new tickets

s Dashboards  ¢VSNAPdeny s

TEOHNOLOG!ES LAB

status P
-
* Manage steps
301157  2020-05- crack in the wall of a plant Work Execution )
08T15:08:11
ete

workflow
* Collecting feedbacks
and results from
teams
* Manage all phases of
the workflow on the
fields via 10T Apps
OpenMaintCreateEvent and logics
Create Ticket R * The integration if via
e L e S Ricanl APl and MicroServices
into 10T App.

300182 2020-04- One of the drains of the system tanks is obstructed and
01T11:13:43  does not allow the correct release of the contained liquid.

Description

2020-05- crack in the wall of a plant
08715:08:11

#
nt
3fc system . 2020-04- One of the drains of the system. tanks. is Iobstructed and does not allow
01T11:13:43  the correct release of the contained liquid.
=

Showing 1 to 2 of 2 entries Previous
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License Administrator (admin@disit.org)
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License Administrator (admin@disit.org)

Subprojects  Rewisions Checkouts Services Extended Data Browse Users Model Checkers  Log

A Digital Hub 4 (3 BlMtest v ®
4 %3 Unknown D
A Digital Hub ARC 4t Unknown 0
4 30_STUDIO_SALA-CELLE_RO C
> @ P5S000A-B_REVOD v
> ® P5000A-B_REVOD v
» @ P5321_REV00 v
® P5105A-8 s
® P5105A-B .
& P5102A-B_REV00 v
& P5102A-8_REV00 v
& E-5333_REVO0 v
» ® P5334_REV00 v
> @ P5324A-B_REVOD C
> @ P5324A-B_REVOD s i
> © S5360_REV00 v !
> & §5358_REVOO C \
> @ P5350_REV00 v -
© E-5313_REVO0 v | i‘ o !
> @ P5302A-B_REVOD s t — \
> ® P5302A-B_REVOD v \
> ® P5302A-B_REVO0D . \ L
® MAN s
> @ $5306_REV0D s
» © P-5306_REVOD v
® F-5306 RFVON w7
Privacy Policy ~ Cookies Policy ~ Terms and Conditions ~ Contact us

= € SNAPAcrry =)

https://www.snap4city.org/dashboardSmartC

ity/view/index.php?iddasboard=MzA1NA==

> 8 Wall 0
> (@ Covering

b (= Window

> (% CurtainWall ¢
> (% BulldingElementProxy

> (®Slab

b (% Column ¥

Privacy Policy  Cookies Policy ~ Termsand Conditions  Contact us

= € SNAPAcy

=

Snap4City (C), June 2022

178


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzA1NA==

UNIVERSITA >
DEGLI STUDI innwmfmo EER!B§E!SITEMS . r
FIRENZE | RERERCY . | REREReE T CITY
r_. 2 ’ - » r_; — = ) - r ‘ | ‘ ‘ J - — ‘ | J , ‘
rte EST Call APl vs M arvices
ZJ_EZJffJ:J A=~ wCl e J JCFQJif]JCZ)J
Snap4City MicroServices for IOT Applications Edit MicroService: Antwerp cameras location.zip

Fach Rest T
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Sies - | Fomat | 9

Description of microservice

The service gives the camera location (lat, lon)
Inputs

Microservice input description

No Parameter

tication? Outputs
json

Details

port External MicroService

Information
Description of MICrosenvice last-feedback
Hotel_in_florence
e | Events in Finland
= o | . Places in Finland
- | : Tourism Activities in Finiand

a
— Saw em [ Muttitanguage Events search by location bbox
— - e T S g Road Weather cameras in Finland
[ ] e o . = S 5 Current weather in Antwerp
e s gl > G Multilanguage Events search by date
- O e e r- ~ Current UV in Antwerp
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/

|OT Edge: Contextual (smart city/home) data, Data Analytics
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Full Screen
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Hue Hub
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) Raspberry J Alarm sound
Hue: Motion Cont,rer’//AIarm pi: Node- '" = andlight
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. Sna i Irrl ators ivin oom oom arden
Measurlng p4CIty g : é}g Rsﬁ ! Ré" 2 Gg%‘ Alexa Garage Wlndows
Energy Consumption E-ﬁ I'"I
: : : e © o o ‘o
TP Link: Controlling / Measuring Energy Plugs —— S
{ ¢ c e c Garden Alarms Energy
------ e @
T o
o T= - pre— "
sanala=s C"SNAPI‘CITY i —
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| Local Control  ENvirpnmental Contextual data from the city | — o
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GIS Server can be: ESRI ArcGSI Enterprise, QGIS, GeoServer, .. (E
GIS Player can be: ESRI ArcGIS Pro, ArcGIS Portal, Snap4City WFS player, g ‘r)

v GIS Player
GIS WMS I&‘ (.SIS V\</VI\I;ISS D) (A)
/\( B& "SNAP/city

(E) G,!S Player M
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— Street-Guide
— Mobility and transport

— Multiple DOMAINS
— Geospatial reasoning

— Points of interest
— Temporal reasoning

— Metadata

— Sensors, 10T, ...

— Energy

Big Data Tools

— Statistics — Administration S e

: = — Citations from strin r N

— Risk and Resilience I m |
— Licensing He M
= W LOD and

— Open and Private Data - - reasoners | |

— Static and Real time o J < |
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— 10T/IOE ' Er- ‘
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Ontology Documentation: | = === ( == |

http://www.disit.org /6506 e ) zzzz | Schema: http://www.disit.org/km4city/schema |
http://www.disit.org/6507 lf'_ N ' LS RDF version: http://www.disit.org/km4city.rdf

. i = o rov - |

http://www.disit.org/5606 | e & |

http://www.disit.org/6461 Y -
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User: roottooladmint, Org: DISIT + g - Hide Menu

Role: RootAdmin, Level: 7 | - ¥
| Public transport | Municipalities | Text Search | Address Search | Events |
Select an agency
- Select an Agency - v
Select a line:
- Select a Line - ¥
Select a route:
- Select a Route - v
Select a bus stop!
- Select a Stop - ¥

| Position of selected Busses.

My Dashboards in My Organization

Notificator

Data Inspector

By
o g @

glu @
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10T Applications
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KELLOSAARENKATU

IOT Directory and De

Knowledge and Maps «
M Service Map (Toscana) g
W Service Map 3D (Firenze)
M Helsinkd Service Map

(W08
N Antwerp Service Map
Garda Lake Service Map o
&
Cagliari Service Map \ ¥

Lonato Del Garda Service Map
Creating WKT y o> A\Y
Service Map 3D (Antwerp) A A

Senvice Map 3D (Helsinki) G
Load WKT on ServiceMap (Helsinki)

Load WKT on ServiceMap (Toscana)

Load WKT on ServiceMap {Antwerp)

My Annotation on Services/Data

Mapping Services Data 2

ArcGIS DISIT Service

Micro Appl

N rasaari
- Hide Menu . o
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Helsinki KB Service Map

LAPINLAHDENTIE

Lasteniento

- Hide Menu

| Regutar services | Transversal Services
Services Categories

¥ De/Select All

¢ @ Accommodation +

¥ B3 Advertising +

# [ AgricultureAndLivestock +
« B} civilandEdilEngineering +

¥ B culturalActivity +

@ [ educationAndResearch #

v Q +

7 4

@ +
@ [ Environmant
@ [) Financialservice + -

¥ EY Governmentoffice +

@ [ Healthcare +

# [J industryAndManufacturing +
# IJ ToTpevice +

@ [) MiningAndQuarrying +

@ [§ shoppingAndservice

@ @ Tourismservice +

¢ [ TransferServiceAndRenting
# EJ utilitiesAndSupply +

@ [Q wholesale +

¢ [@ wineAndrood +

QW

=
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Semantic Reasoners

(P "'ém

Remave

Linked Open Graph

g

Clear

Filter:

cervice | Linked Open Graph

select V) 3

N Focon Global Endpoint Map |  Your data Type of relations
Snap4City SmartCity Ontalogy (by DISIT) M | el Select all | Deselect ail | Invert | L) wide ol inverse
Examples Inttp

Search A View endpoi # expasedBy foaf:depiction

search 4 s hitp | Request | & psanbute ¥ hasSystemCapabilty
e, keyword v Maltisle endpoint search #limplements ¥ observes
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Sii-Mobility = mobility and transport, sustainability
REPLICATE - ICT, smart City Control room, Energy, IOT
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
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 -2 site management and services

Capelon (Sweden) = smart light solutions
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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
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Access Level: Public.
Date: 05-04-2021

Version: 5.3
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Jverview CUSNAPlIcnv

* https://www.snap4city.
org/drupal/sites/default
[files/files/SnapA4City-
PlatformOverview.pdf
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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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