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Domains

e Smart City, control room

e Mobility and transport

e Environment, pollutant,
waste, water, green, ..

e Energy, light, recharge

e Tourism and People

e Asset management

e Security and Safety

e Social Media

e Big Data, Al/XAI
e Public and private data
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Key Performance Indicators, KPI

Fast
Wekibe Sport Mobility Gon
eig ernment
Average Services
Slow *
Mobility 5\ Health
\S
Food } Average
Services
[ r-
|
Economy 5 Housing
Culture
Erwvironment and
Cult
Entertain. i
ﬂg y SUSTAINABLE s
k!
s * DEVELOPMENT \F "

ALS

oM Calendar 5 o, 25 The target value has become a 10 ug/md
25 ¥ argetvale, & pg/m limit value since 1 January 2015 Hem
PM - Not to be exceeded on more R 99" percentile
ho One day Limit value, 50 pg/m* 50 pg/m? (*)
than 35 days per year. (3 days/year)
PM,, Calendar year Limit value, 40 pg/m*  (*) 20 pg/m?
; Not to be exceeded on more
o Maximum daily 5 th q q 5
3 8 hour mea 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 (G 2
,  Onehour Limitvalue, 200 pg/m® (*) 18 imes a calendar year 200 pg/m*® (*)
NO, Calendar ys Limit value, 40 pg/m* 40 pg/m*

c"snmcm

United Nations Sustainable Development Goals,
SDGs (for which cities can do more to achieve some
of the 17 SDGs, https://sdgs.un.org/goals);

Global
&

objectives of the European Commission in terms of ]_ O C a ]
pollutant emissions for: NO2, PM10, PM2.5
(https://environment.ec.europa.eu/topics/air _en);

15 minutes cities (where primary services must be
accessible within 15 minutes on foot);

SUMI: mobility and transport vs env
* https://www.snap4city.org/951

SUMP/PUMS: mobility and transport vs env.

Periodic
&
Realtime

ISO indicators: city smartness, digitization, tech
level.

Low Level/Real Time: global traffic, quality of
service, betweenness, centrality, queue, time to
travel, etc.


https://sdgs.un.org/goals
https://environment.ec.europa.eu/topics/air_en
https://www.snap4city.org/951
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GOOD HEALTH
AND WELL-BEING

e

1]

15 Minute City Index:

— 13 subindexes: energy, slow mobility, fast
mobility, housing, economy education, culture
and cults, health, entertainment, gov, food,
security...

* Monitoring and Prediction of energy
e Stimulating: Bike sharing, e-bikes, car charge,

Community of Energy, planning energy plant

consumption

etc.

i te  Industry 4.0 integrated solutions

AND INFRASTRUCTURE . .
* Decisions Support Systems
& * Process optimization, control

* Predictive maintenance

| r

1

Q! ““W" 1A
e :ECL~~

TS

«. wrmiN TNy gt

e Smart City infrastructure: monitoring and

* Effective and Low cost smart solutions
* What-if analysis, Simulations
* Origin Destination matrices computation

resilience, long terms predictions

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

1 CLIMATE
ACTION

itoring and Predicting: NO2, NOX, CO2
c flow, pollutant, landslide, waste, etc

c flow reconstruction
and vs Offer of Mobility analysis

Shortening justice time

Anonymization and indexing legal docs.
Prediction of mediation proneness
Ethical Explainable Artificial Intelligence

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

o';:

Snap4City (C), Sept. 2024
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2010t

15MinCitylndex

What would support my neighborhood to
become a 15-Minute City?

Come
Using the Open Data: /
We developed a data analytic tool based on = /s A igna Mgt
municipal and national open data to assess lsﬁ;nmdex X f
. SANe . astea a Signa
services adequacy for people living in each 15 ,4ex s et
minutes areas of the city. Critical ~ #%0
Insufficient
Good public Satisfactory Rinald
t t . = Fairly good ~
ransport services: B Good

bus, new tram
line, train stations,
cycle paths.

The tool supports the becoming of a 15-
Minute city evaluating the service level in
various domains.

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.

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

k-.\

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

RLJSDTEHBUTED SYSTEMS
TECHNOLOGIES LAB

Fast

Sport Mobility
Weight Covernment
Average Services
m
Slow
Mobility 5 s ’ Health
3 /3
5 3 3 \S
Food Average
Services 9
' 5
3 |
3 v
Economy 5 Housing

Culture
and
Cults

Environment

Entertain.

Social Education

Security

1SMin Indexes 4 Max Value Suff. value

Snap4cCity (C), Sept. 2024
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:: 4, CITY
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UNIVERSITA | IJINIFO | DISI er]el \N/ ’

DEGLI STUDI DIPARITIMENTO DI DISTRIBUTED SYSTEMS N\

FIRENZE | INGEGNERA AND INTERNET CITy
DELLINFORMAZIONE | TECHNOLOGIES LAB

Ciao roottooladmin 15 MINUTI INDEX BOLOGNA CITTA Foa
Tue 3 May 20:14:59 METROPOLITANA - NEWGUI

. = P Argelato : Via Casadio N. 1
o | # of Inhabitants SERECTOR M ans GOOD HEALTH 4 QUALITY

MAPS~ | | M itantiperpunto_| AND WELL-BEING EDUCATION
Green factor ] o 7 Heatmap Controls: KIVIAT

/ ]
. Correggio l “ J Max Opacity: ¢ e )
Civil factor : } Nl 2021-03-11 15:00:00
| 1 Bomiporto L

Industrialization 3 .vgm,”a\ i\ A & Portomaggiore
=N ~ ¢ )
factor PPN LN onana

NS — j Z,
Rublera,_~ > s N 2 S

\L Modenal_ < INDUSTRY, INNOVATION
\‘» a PO 2 \\ ; : 1 = ] AND INFRASTRUCTURE
Index \ S S / | R

\
Scandiano / o Castelfranco

Environment

Argenta

. ‘ \ faneo.
15Min Economy s SN
> \ Formigine —

Index Castelnuovo >y
Rangane S
Spilamberto

Sassuolo
15Min Housing Maranells
Castellarano. i
Index

. Vighola g 5 e | ® 15Min Indexes RESPONSIBLE
o 15Min Health . L (] | Ny 12 CONSUMPTION

Alfonsine

assa Lombarda

Index . B ! AND PRODUCTION

Lugo
o 15Min Food Index Inhabitants feont. ) ol el i z”“\/ BAR SERIES

: P (B v B
Density i Y24

: : ” » | At4dir T Bussi
o 15Min Education < #of inhabitants | \\(\\ {

Index perarea ::::::oel
0-10 ? ’ Y N

15Min Slow Mob 10-50 g 3 - CLIMATE 15 1;:
50- 100 ’ { S~ | ACTION ONLAND
100 - 200 ! L giiedionalt

B 350-500 > 4 S ",\*“6,\0“«:&5‘?&,"
THEPICKEDPOINT  9m I 500- 650 > &6 s
= B 650- 800

City: Argelato
Address: Via Casadio N.1 [l s00- 550
lat lon: 44.61882,11.35437 B 9550

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg== Snap4City (C), Sept. 2024 12
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Control Room
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND Gm_,],
Vs FIRENZE  NGtcNERma INTERNET TECHNOLOGIES LAB -
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

UNIVERSITA % aa gy
DEGLI STUDI DINFO DISIT L

) -

| ) —~ oW y %2 - P s 2 -
blic Spaces as Critical Infrastructures

The City is a system of systems for city users oo
— Cascading effects

Transport networks

— Main means for rescue teams, food, water, etc.
Communication, ICT infrastructure

— TV cam, switches, cyber,

Energy networks

— power supply for health, cyber systems, etc.
Hospitals networks g'd
Aggregation areas o S |

https://www.snap4city.org/download/video/DPL SNAP4SOLU.pdf

Snap4City (C), Sept. 2024 15
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Mobility and Environment What-\E Analysis (e

This dashboad contains data derived from actual sensors and predictive values under valldation Wed 20 Mo \SSA0
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https://www.snap4city.org/511

< UNIVERSITA
g DEGLI STUDI

FIRENZE

EBR!Bﬁ!lTEMS \\ o T I E-Y < I/ -
R RERRD J/J a il f 1ISIKS

e Controlling Status: management, and operational

DINFO

PARTIMENTO DI
INGE NERIA
DELLINFORMAZIONE

o Monitoring via KPI
o Computing predictions data from the field and KPI &=
o Anomaly detection (
o Early warning on critical conditions
e Making plan: tactic and strategic, medium and long range ..
o Optimisation: Prescriptions, suggestions
o Risk assessment

* Big picture and Long-term focused (2 to 5+ years)
= Vision, Mission, Why, Policies and Direction LA \
* Executive-management [P T\ ¢ WO\ o
* What is the right direction for the company? ; oW

o What-if analysis on scenarios

o Simulation and predictions

* Short-term focused (3 months to 2 years) \erop t%renze ?

T . « Focused on specific business department fimeri pucci
Ta ctica I * Middle-management
* What activities to be planned in strategic alignment?

o Resilience

* Be ready for Unexpected
Unknows £ Operational

dlidp4LiLy (L), dQEPL. 2Uus4



Digital Twin -
J v

 Digital Twin
e Connected with real systems

* Modelling aspects: structural, visual,
informative, real time data sensors (context),
POI, functional, resources, etc.

* Analytics: Al/XAl techniques, simulations,
users’ needs, etc.

e Easier to understand the context, review ' _ = - =
from multiple points of view |

e Useful to perform
* Discussion with city users
e Support decision makers

* By Case Experiments for analysing

* New solutions, impact of disaster (natural and
provoked)

e Reduction of costs in the analysis, in reduction of
mistakes

Snap4cCity (C), Sept. 2024 18
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Data Driven Decision Support

e Decision Sup 0 ort syst em oo Al
* Assessment / St rategies =1 =  |=m= ;4 :

* Data Rendering, = )
* visual analytics, business intel.. [: R — - ..

e Data Analytics, ML, Al

* Data aggregation, Storage,
indexing

* Data Ingestion

—r.j Ly
DISTRIBUTED SYSTEMS
AN

DIPARTIMENTO DI
NNNNNN ET

NNNNNNNNN
DELL'INFORMAZIONE TECHNOLOGIES LAB

iz | DEGLI STUDI

FIRENZE

X | UNIVERSITA
3

53
g
S

Snap4City (C), Sept. 2024 ' 19



O C

F

NIVERSITA
EGLI STUDI

IRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB
DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

('| - ANCAE \ an o y o
_hallenges vs Technolog

DSS, Decision Support Systems, with multiple objectives:

e Quiality of life for citizens, improvements of services, cost reduction,
Innovation, attractiveness for tourists and/or industries and/or commercial
activities, etc.

provide the decision-making process with simulation tools integrated with
short-, long- and very long-term prediction algorithms
- what-if analysis

e Analyse incipient events to cope with events;
e Analyse future situations for structural planning: tactics/strategic.
Opportunities and needs

e exploit huge amounts of heterogeneous data (Big Data) that come from the
territory, from the structures and services of the city and from the stakeholders;

o flexible, dynamic and interoperable models and analysis tools;
e accessible for:
= QOperators, decision-makers, stakeholders;

= |n some measure also for citizens: as a tool for illustrating and discussing
possible solutions and development plans with them: cowork

Snap4City (C), Sept. 2024
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UNIVERSITA DINFO *
FIRENZE SEQEoo  pemevspogmes,, SNAPA
F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy

AND TECHNOLOGIES LAB

smart City Digita . wuin City Digital Model with...
| ‘ ' e Intuitive platform
S e Any Data TYPE, any data source, any protocol
e Data storage seamless
e Data analytics = artificial intelligence, Al/XAl
e Data Ethics, Al Ethics, GDPR
e Interactive Data Representation, any kind
e Key Performance Indicators, any kind
e What-IF analysis — Simulation, prediction, 2D/3D
e Micro, Meso e macro scales
e Operation, planning tactic and strategic
e Collaborative and shared representation
e Sustainable, shared, open source 100%

*\eropb;ttg{renze
Ameri pucci

Complex and heterogeneous information, interoperability
o GIS, ITS, AVM, loT, BIM, CKAN, etc.
o Satellite services
o MaaS, last-mile delivery HUBs
o eftc.

Snap4City (C), Sept. 2024
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UNIVERSITA
DEGLI STUDI QRITMEDIO

FIRENZE = B8rnzone

* Analyze

e Alerting, Early
Warning

* Support Decision
makers

* Plans
* Prescriptions
* |Inform

* Suggest
* Engage
* Research

&

/
DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB s N A p4CITy
DISTRIBUTED DATA INTELLIGENCE

AND TECHNOLOGIES LAB

Smart City
Engine

D

s T & I,‘

zcebook

o el o e e

Linkeqg lin]

Data: Public and Private, Static and Real Time

SnapA4City (C), Sept. 2024
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B ¢VsNAPdcry Digital Twin Solutions for Sustainability

OPERATION AND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS
« DEVELOMENT ENVIRONMENT
SMART ENERGY AND ENVIRONMENT AND AND METHODOLOGY
SMART BUILDING WASTE MANAGEMENT « VISUAL PROGRAMMING, ML, Al, HPC
; A——— « TRAINING COURSES
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1

Digital Twin Development Platform

Wl I I D D D D D D D D D D B B B B .
Snap4City Microservice Platform

------\

hings Edge 4

MicroService Based, Proc.Logic
Server-Side Business Logics, SSBL

\ Proc.Logic
2l
, GW
Is Sensors and I

Actuators Data
Data Knowledge

Ingestion Bases &
HUB Storages

Analytics:
MLOps,
External ML, Al

Services

Web/Mobile Apps
Dashboards & Interfaces

<€

--------------------'
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PEN Test  EAEU GDPR
Passed RS COMPLIANT

* ok

https://www.Snap4City.org A, &

* 11 running installations in Europe
* Snap4.city.org, Greece, Merano, Cuneo, ...
* Toscana, Pisa, Sweden, ISPRA, Snap4.eu,
e Altair, Italmatic, Romania, ....

* 16 projects, 12 pilots on 10 Countries
e >40 cities/area

* Widest MULTI-tenant deploy has
* 24 Organizations / tenant
* > 8850 users on
> 1800 Dashboards
> 17 mobile Apps
> 2.2 Million of structured data per day
> 580 |oT Applications/node-RED
> 750 web pages with training
> 75 videos, training videos

Snap4cCity (C), Sept. 2024

Main Organizations/areas

* Bari(l
* Bisevo, Croatia
* Bologna(l)

* Brasov (Ro), by ICEBERG \S
* Capelon (Sweden: Vasteras, Eskilstuna, Katlstad) v

* Cuneo (I s’
* DISIT demo (multiple)

* Dubrovnik, Croatia

* Firenze area (I

e Garda Lake area (l)

* Greece (Gr)

* Helsinki area (Fin)

* Limassol (Cy)

e Livornoarea (!

Node-RED
Antwerp area (Be)

K-\‘!}. 24”‘”(\4

-~

* Lonato del Garda(l) s\

* Malta (Malta) X £
* Merano (l) L/Z ;
* Modena (1) -

* Mostar, Bosnia-Herzegovina
* Oslo & Padova (Impetus)

* Pisaarea (I

* Pistoia (I

¢ Pont du Gard, Occitanie (Fr)
* Prato(l

* Rhodes (Gr)

* Roma(l

* Santiago de Compostela (S) '

* Sardegna Region (l)
* Siena(l)
*  SmartBed (multiple)

¢

* Toscana Region (1), SM
* Valencia (S)

* Venezia area (!

*  WestGreece area (Gr)

* +|srael, Colombia, Brasile, Australia, India, China, etc.

¢“SNAP/ciry

34
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Standards and Interoperability (6/2023) ""*s"“"

Compliant with: Bereus

* loT: 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, OBD2, Proximus, ..

* |loT model: FIWARE Smart Data Model, Snap4City loT Device Models

e @General: HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, UDP, SOAP, WSDL, FTP, FTPS, WebSocket, WebSocket Secure, GML, WFS,
WMS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM, Copernicus, The Weather Channel, Open Weather, OLAP, VMS, ....

* Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, OSM,
Enfuser FMI, Lidar, gITF, GLB, DTM, GDAL, Satellite, D3 JSON, ...

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

* Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,..

«  Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEX, .. https://www.shap4city.orq/65

e Social:Twitter, FaceBook, Telegram, ..

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

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

=T eFoundation (Q/, FI --enls —
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Node-RED g O |G _X dugutal ecosystam bee Smart Citg
: . EUROPEAN OPEN
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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
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Ingestion, agg. = exploitation i CYSNAPLary

* Snap4City efficient ond | |A6T°B k
tools for S 1 er _; _ 'IE?']L-_%D
* Bidirectional data H*z_. =
channels T e Vil e —
° Any format, any e e ' '

channel, any data, any
broker, any protocol,

* Km4City Knowledge
base Ontology reasoning

CUSNAP4CITY

on geo, space, time, Bt My Files
re I at i O n S h i p S " '.ff.l i‘j‘" @ user-analisi-v2-0.xlsx
;_-/ h — @user-analisi-v2-0-anonymous.xlsx
External Data Stores @ — § ity
A LD, LoD ()
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Expert System semantic queries

* via:

* Smart City APl for ..
Apps and third
party s

* MicroServices e
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develop via visual =" = = e
language = I e
Node-RED
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* POI, IOT Devices, shapes,.. BT —
 FIWARE Smart Data Models,
* |oT Device Models

* GIS, maps, orthomaps, WFS/WMS
GeoTlff calibrated heatmaps

- Satellite data, any kind.. T e = B |
e traffic flow, typical trends, .. | BE, A N
* trajectories, events, Workflow, .. A Uy e T e P
* 3D Models, BIM, Digital Twins, .. =
 OD Matrices of several kinds, .. |w |

e Dynamic icons/pins, .. = B o
e Synoptics, animations, .. e "j' X o
* KPI, personal KPI,.. e : N :
* social media data, TV Stream, | — S e L = GO0 0N c
e routing, multimodal, constraints, |.. e pr—s v &
* decision scenarios,
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Ingestion, aggreg. = exploitation

* loT App Visual

rogramming, no coding

e Data transformation

* Integration, Interoperab.

Data ingestion

* Edge and Cloud

* MicroServices data
driven develop via

visual language
Node-RED

Snap4City (C), Sept. 2024

Scripting Data Analytics

Business logic Server side
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Open Data CKAN

Ticket Management, workflow
BIM Servers

Social Networks

Video Management system
Gateways

Data Analytics

Statistic, Optimization
Simulation

Artificial Intelligence
What-if Analysis Support
Geo Utilities Support
Routing & Traffic Flow
MLOps support
Python support
R Studio Support

oS

Node-RED

Areas

Entities

Snap4City
Microservices

Proc.Logic
SSBL

Snap4cCity (C), Sept. 2024

Data Load / Search / Retrieval

KPI, POI, GIS Data, Scenarios

Time Series, Public transport

High Level Types: heatmaps, ODM,...
loT / Entity Discovery

Delegation Management

Data Mapping

Dashboards

Widgets: Graphic Libraries
Interactive Widgets

Maps, 3D representations
Synoptics, External Content
Micro Web App

loTApp Management
Data Logs, A&A, Security
Ownership Management

VPN remote access



Solutions: reliable, secure and fast to realize

* Via Snap4City tools
 Dashboard Wizard

 Dashboard Builder
* Data/Visual Analytic

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

Snap4City (C), Sept. 2024

IOT and data World

IOT Applications

93@3 (=
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Dashboards and Apps
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B 106125 §
B 126150
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Alerting Generation

Kind: River Floading
Severity: Relevant

#People: 10

Impact : People Disease

Impact 2: Pollutant

GPS: 4377611411210861

City: FIRENZE

Adr: VIA ADRIANO CECIONI N.undefined
Registered Green‘1610755283309

sevraoro PN

3D Multi Data

Data Analyzer: DevDash

® 9 ...
’.

‘Open Distro
for El

Map - Digital Twin Global - Firenze

demonstrator

S O TN A
sl
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*snap
#Users Engaged Trend

New styles/themes can be developed by
specializing a few files from open source

https://www.snap4city.org/793
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How Long Distribution sm  HowLong Distribution

Snap4City User Engagement - Newgui

User's Interests

Mean Time om  Mean Time Trend

0

minutes

17.5

minutes

Mean ActiveTime g, Mean Active Time Trend

¢“SNAP/ciry

Tue 14 Jun 2
Total Active Days On App
days
“Total Days On App

244809

T T 160
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3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI

44


https://www.snap4city.org/793

— " ADVANCED
SMART CITY API, SNAPACITY THE
IOT APPLICATIONS, MICROSERVICES, VIEW OF THE
- UDGIC AND A pey N

ADMINISTRATORS

i

b R i LS A

i |
- m”m’;
1111

ot |

\7]
P

i i i

i u'qu" F\"‘ (‘ cf"\ﬂ‘ ’:"}:;

%) \;f KXY N\ DY e
i) N fis
"b ) PAT ‘ ‘g" “. N > \‘:
A "‘"V“ Vs ’4""\' X y O DS
'A»‘ ‘Zﬁ S \“ SRR w"‘ X O K
Dokt /AV! S PP AN SR S B



UNIVERSITA D'NFO DISIT

DEGLI STUDI RTIMENTO DI DISTRIBUTED SYSTEMS
F I RE N Z E INGEG AND INTERNET
DELL INFORMAZIONE TECHNOLOGIES LAB

-

The difference IS on compu

Simulation models,
statistics and operations research techniques
Machine Learning and Acrtificial Intelligence techniques
o exploitation of heterogeneous data, BIG DATA
o Predictions, Early Warning, Anomaly Detection, ...

o What-If Analysis integrating predictive models and
simulations

o Explainable Al, XAl, providing to the decision-maker

o detailed explanations on the motivations behind the
suggestions provided, so that the decision maker can
understand the process and the motivations

o evidence of compliance with ethical aspects with
confidence

o To be able to use the systems as a trusted
expert system.

SnapA4City (C), Sept. 2024

aaaaaaaaaa

0.4311 . 1.00 1
))))l,-___(ﬁ(((

xTemperature Humidity Day3 MaxTempSIR VelMaxSIR Temperature Day15 MinTempSIR

s v
»"-__—((«(
WindSpeed Humidity LevelSIRIdr Day15 mperatu

11
---ccl («««
Day3 MaxTempSIR MaxTemperature Temp: re LevelSIRIdr Dayi15
— Day3
e MaxTe ati
T 21-12-2019

4{ = Humidity

1, SHAPValues

—— LevelSIRFre
—— LevelSIRIdr

e PrecipSIR
MaxTempSIR

47



Big Data Analytics + Artificial Intelligence C*SNAPlcry
Al & XAl: T

» Early warning, City Indexes, etc. NI AelBEes, BRI, BN, U,

* What-IF analysis (simulation + Al + DNN, LSTM, CNN-LSTM,
data) Autoencoders, neuro-symbolic..

e Predictions  C(Clustering: K-means, K-Medoid, ...
* Short and Long terms predictive * Semantic Reasoning, ..

* Decision support

models on: e XAl: Shap, variations, Lime,
e traffic, parking, people flow, gradients, ...
maintenance, land sliding, NO2 . . d
* 3D Flow prediction: Pollutant (NOX, Representations, animate
NO2, ...) * Heatmaps, Traffic, Flows, ..
: Suggest.lons a.nd reco.mmendat!ons * Trajectories, OD matrices,
. Modellong, simulation, routing - 3D Rendering
* Traffic Flow reconstruction « Typical Time Trends, etc.

* Constrained Routing

https://www.snap4city.org/download/video/course/p4/



Available Al Solutions on Snap4City

https://www.snapdcity.ore/997  More than 80 Available Solutions & 300 Al applic.

* Mobility and Transport

* Environment, Weather, Waste, Water
 City Users Behaviour and Social analysis
* Energy and Control

* Tourism and People

» Security and Safety

* High Level Decision Support Solutions
* Asset management
* Resilience and Risks Analysis i ,
https://www.snap4city.o

* Low level TeChniqueS rg/download/video/DPL
SNAP4SOLU.pdf

https://www.snap4city.org/download/video/course/p4/

Snap4cCity (C), Sept. 2024 50
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INGEGN
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. w o >

DISTRIBUTED SYSTEMS

AND INTERNET I y
TECHNOLOGIES LAB CI

e Controlling Status: management, and

operational Monitoring
o Monitoring via KPI > KP|
o Predictions vs KPI
A v detecti \, Digital Tme/-\
O Anomaly aetection Models & Predictions,
o Neuro-Symbolic analysis Data Anomaly Detection,
. Analysis, Assessment
o Risk assessment DeC|S|on Wammg
: L . S t Syst
o Early warning on critical conditions >“PP ys em
] ] i Simulations,
e Making plan: tactic and strategic, Scenarlous TFR, Crossroad
medium and long range, micro/macro Publlc Transport,
] . . . Routing, ..
o Simulation & optimization (J c

What-If Analysis,

o Generative Al Prescriptions, scenarios LAl
Optimization <

o Resilience to Unexpected unknows
o What-if analysis wrt scenarios

2024/8 Snap4City (C), Sept. 2024
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FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS

e

T

Monitoring

KPI

\, Digital Twin

Models & ™ NS

Predictions,
Data Anomaly Detection,

A Analysis, Assessment
Decision Warning
Support System
'k Simulations,
Scenarious TFR, Crossroad,
7 :
Public Transport,
| Routing, ..

What-If Analysis,
Optimization <

Snap4City (C), Sept. 2024
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DEGLI STUDI PARTIMENTO DI DISTRIBUTED SYSTEMS Al -
FIRENZE INGEGNER 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

Analysis ¢YSNAPany!|
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Lonstrained Dynamic
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¢ S m a rt D e C i S i 0 n S u p p o rt Syste m € - C' |[3 smartds.disit.org:8080/dss/home jspjjsessionid=F5523F87FI603FIBCEDFF258787D78F4#
based on System Thinking plus =AP@@O

Add New Model

* Actions to city reaction,

Process:viale spartaco

resilience, smartness, ...

Process:via san gallo

Process:via santa marta 3

* Enforcing Mathematical model wrr——
for propagation of decision il |
confidence.. S

Add New Process

* Collaborative work, ...

* Processes connected to city data: | =

Model: TestGP

PO | =

L ]
D B R D F Sto re I W I tte r etc Process:Istanza Test GP2
Y/ ’ ’ 1
Model: TestGP_cloned Name Model ~ Open Restaurant Date creation  15-06-2015 16:45:08 @
° P ro d u Ct i O n Of a Ie rtS a Ia rm S Process:Istanza Test @ . Mame Process via santa marta 3 Date last modify 15-06-2015 17:01:13
Start exa 15-06-2015 17:01:19
End 15-06-2015 17:01:20

 Data analytics process e

,_1&“1'

e Twitter Processes http://smartds.km4city.org —
* reuse, copy past, ...
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https://www.snap4city.org/760
https://www.snap4city.org/746
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS # (SJ
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIE i LAE
DELL'INFORMAZIONE DISTRIBUTED DATA INTEL ‘©CN

AND TECHNOLOGIES LAB

Goals:
— Increasing quality of Life, quality of services,
— Decongestion, Decarbonization, Sustainability
— increase efficiency and production optimization
— Improve accessibility to services: citizens, Tourists, commuters, etc.
— Improve security/Safety of city users, risk reduction
— Costs reduction of services, energy consumption reduction
— Reduction of emissions and EC taxations

Horizontal homogeneous platform Uniform Technology for

— Any Vertical operation/plan: mobility, energy, environment, security, tourism,
infrastructure and assets control, buildings, etc.

— Al Solutions: early warning, predictions, simulations, what-if, optimization; Deep
Learning, ML, BERT, LLM, XAl (Shap/Lime),

— Development Environment for any vertical, Digital Twin: City Global and Local,
loT, VR, Visual Programming, business intelligence, CSBL, SSBL, etc.

— Interoperability: any format, any protocol, any video management system, any
sensor, any device, etc.

KPI: multidomain KPI, general management, early warning,
early detection of critical conditions, 15 Min City Index, SDG

Mobile App: modular applications, operators’ modules, multiple cities,
etc.

Participatory: problem reporting, ticketing, etc.

Integration of any kind SnapACity (C), Sept. 2024
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Smart City ContrO, Room COMUNE DI '."*SNV
: ) FIRENZE
Florence Metropolitan City

* Multiple Domain Data NI RS
* Thousands of Open/Private data, POI, IOT, etc. i B s
* mobility and transport: accidents, public transport,
parking, traffic flow, Traffic Reconstruction, KPI, . °
* AND: environment, civil protection, gov KPI, cov|d 19, [ YL
social & social medla people flow, tourism, energy, N s -

culture,

Multiple dash/tool Levels & Decision Makers
* 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

Snap4City (C) Sept. 2024
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http://www.darionardella.it/il-sindaco-dario-nardella-in-missione-a-madrid-e-barcellona/

A o Parcheggi Firenze App o miond
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DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE

AND TECHNOLOGIES LAB

F I R E N Z E Tue 16 Oct 161839
REP I-ICATE e oo > Freria N 14TPL57 21 *mu

o EHE BE @E @ & ‘ & @
REPLICATE

RISCHIO TEMPORALI

FLORENCE

oGIco
This dashboard Is the main entry
dashbaorts e

10 access reatsed
REPLICATE H2020 EC peoject.

RISCHIO NEVE

RISCHIO GHIACCIO o kot FNEon 2020,
under grant agreement No. 691735,

SITUAZIONE VIABILITA
4 INCIDENTI (e ot
OCHIUSUREALTRAFFICO(TOT)

Mobility
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FIRENZE BeiAmoe Bemimcinoiostsis =IO TLE el oE CITY

AND TECHNOLOGIES LAB

*  Mobility: * Social:
* Smart City Control Room « quality of public transportation service * smart benches
« Dashboards and Services (mez?n delay on bus-stops) *  Twitter monitoring, Sentiment analysis,
* public transport operators schedule and NLP text
* Mobile App: Firenze Where What paths, routing, multimodal routing e TV camera streams
T T e P ST T — * traffic flow reconstruction * People Flows:
- - : * Smart parking: predictions *  Wi-Fi, people flow
?ﬁa‘ CIRAT R ey— * Accidents and events, Log, heatmaps * Origin destination matrices
hindd * Environment: s * GOvernmental and Communications:
e smartirrigators Rl «  KPI of the City
- * smart waste > * Digital Signage
* Sensors: PM10. PM2.5,..... N— * Civil protection, Resilience (Resolute)
* Heatmaps: PM10, PM2.5, .... “s= " | «  Tourism and Culture:
«  NOX predictions e «  POI, etc.
* Energy: Analysis:
* recharging stations (fast and reg.) « what-if routing, scenarios,

* consumption meters (smart info)
~ smart light, street lights
Tue 16 Oct 1618:39 Weather

TPL
N 14 57 21 B S

—— * Forecast and actual

» traffic flow, environmental predictions

o Citizens Engagement
PRy — 3

Qualita Trasporto Pubblico - Cloned
e - sinse

0 e

L Energy ’
T o AN

H m i
L ]

45 196177
users wh

(C\’ TPl U™



&gl
WIAAT

5. Nov. 04:00

20:00 5. Nov 0400

08:00

08:00

1200

12:00

16:00

16:00

del ritardo medio sulle corse attive nei 5 minuti - linea 23 (in Sec) (] nes

Valutazione Trasporto Pubblico

Firenze - 6 linee

User: roottooladmini, Org: DISIT

Role: RootAdmin, Level: 7

[Locout]
My Snap4City.org
Dashboards
My Dashboards in All Org.
Dashboards of My Organization
My Dashboards in My Organization

& Notificator

4 Data Inspector
My Data, KPI, POI

O 10T Applications

= |OT Directory and Devices ¥

W knowledge and Maps ~
Micro Applications

MW External Services ¥

£ Data Set Manager: Data Gate

=% Resource Manager: Process Loader ¥

[& Development Tools +

& Management ¥

0400

08:00

Node-RED

v input

inject

catch

status

link

mqit

http

websocket

tcp

udp

cron

amqp

amqp2

stomp

v output

1200

Tue 5 Nov 17:49:00

timestamp U

7

Value of my Tempo_medio_linea6

7/

Value of my Tempo_medio_linea13

(///

Value of my Tempo_medio_lineat7

Va\ue 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_medioattesa_lineal3
\
Save on Tempo_medioattesa_lineal7
Save on Tempo_medioattesa_linea23

Save on Tempo_medioattesa_linea31

Save on Tempo_medioattesa_linea3s

SNAP/ciry it

—

-pém-

msg_payload
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B‘M

Ciao roottooladminf

Fri 2 Sep 19:13:07

Enable Lights ¥

& Datetime:

02/08/2022 i B

Enable d
[}

(experimental)

00 -
00
00
» O

Free slre.ex
Fluid traffic
Heavy traffic
%‘;‘ Qj = Very heavy

Sensor position

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls: 24H

Max Opacity: ¢ comsssssssss@ > 1

<Prev 2022-09-02 18:56:00

.‘:

2000 DOGSSRO

'@

StreetMap contributo)

Snap4City (C), Sept. 2024



@ SnapdCityDocker X @ Dashboard Management Syste X -+ v = & X

& C A Nons o | dashboard t 3 ‘ 3 . - =% B 5 A * 4 :
¢ SnapdCity @ dashlocal ..

HET

FLORENCE SCDT

Fri 13 Oct 18:29:18

DOUBLE MAP

»
-N
=1



https://www.youtube.com/watch?v=le2XNF8Ftxo
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https://www.youtube.com/watch?v=Rcf_B2_GOio

UNVESITA  DINFOQ DISIT
DS FIRENZE (R pememegmean,
|
g F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

* Snap4City redendering and distribution engine allows to

— Optimize distribution of data

— Integrate any kind of data on Digital Twin with 3D tileds of Google
* PIN, loT Data

Traffic Flows

Cycling paths

3D shapes superimposed

Etc.

Snap4City (C), Sept. 2024
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Double Map

OBS & gia in esecuzione! A meno che non si intendeva effettuare questa
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30 Proiezioni
% nello spazio ~
Tipo

OGGETTI AVANZATE DIMENSIONE MODIFICHE PLUGINS
o @ " % %, Predefinito % Dall'alto
N #¥ Davanti ©, Dalla destra
Vista Resetta Vai  Modalita' i °
20 I'ingrandimento a divolo~ | @ Dietro w" Dalla sinistra
Camera

BlMvision 2.25.3 - C:\Users\giudi\OneDrive - stud.unifi.it\Giuditta\TES\BIM\034 - ARCHITETTONICO.ifc

> ¢ Gl w

Y

Ruotaverso  Ruota verso Opzioni Minimappa
sinistra destra ~. > z 0
Vista Separa i piani

? (=] - x
Resetta Alcuna  Plugin
Store
Vedi anche -
Struttura IFC v B X
Av‘: Tipo Nome Descriz
v + Piano GF
v + Piano 01
% - Piano 02
v + Travi
v + Tetti
v - Finestre
v + Finestra  094-ARE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.LC:3.60x1...
v Finestra  094-AR-FE.LC:3.60x1...
v Finestra  094-AR-FE.LC:3.60x1... v
>
Classificazione | Relazioni
Valore Um. A

094-ARFE.02.1:3.60x1.70m:
218547

094-ARFE.02.1:3.60x1.70m
172 m
36 m
218547

206
034

206

02
05/2021

A s

- LB_UF_UfficioTecnico
Cod_Fuoriporta
Cod_Immobile
Cod_Infocad
Cod_Piano
Data verifica presenza
infiltrazioni perimetrali
Data verifica stato di
conservazione,
fissaggio, funzionalita,
stabilita e tenuta
superfic vetrate
Descrizione

Immagine
Immagine tipo

Periodicita verifica
presenza infiltrazioni
perimetrali

Periodicita verifica stato
di conservazione,
fissaggio, funzionalita,
stabilita e tenuta di
superfic vetrate
Verifica presenza
infiltrazioni perimetrali
Verifica stato di
conservazione,
fissaggio, funzionalita,
stabilita e tenuta di
superfid vetrate

Valore

122
094

122

01
05/2021

05/2021

Facdiata continua con telaio in
legno, finestre apribili e
avvolgibili

Immagine raster:
IMG_7428.1PG

Immagine raster:
IMG_7428.)PG

A chiamata

A chiamata

Si

Si

L | -
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Goals:
* Decongestion, Decarbonization, costs reductions
* Improve Accessibility to services
* Improve Security/Safety of city users

Operation and Plan:

— Traffic monitoring, prediction, reconstruction, identification of critical conditions
(early warning), fleet management, dynamic routing, multimodal routing, city
user behaviour analysis

Optimization and what-if analysis traffic light, infrastructure Reduction: E —% ;
travel time, waiting time, stops, CO2 emissions, consume fuel, travel time for AR ol
tramways 1\ A s |

Public Transport: analysis of Mobility Demand vs Offer of Transportation
Parking Management: monitoring, prediction, any payments, on/off-road

Sharing / Pooling Management: eShare and mobile app, bikesharing, smart
bike, fleet management

KPI: SUMI/SUMP, travel time, emissions, traffic status, accessibility, ..

Mobile App: final users and operators
— Info Mobility, traffic reconstruction, charging, participation,
— Parking, payments, overparking, fine reporting, ..
Participatory: problem reporting, ticketing, etc. N 20« - 48
Data Integration of any kind: env, weather. Tickets, presences, POI, sat, etc. =5




Mobility and Transport ""*SNAv
Traffic Flow Analysis SR

Multiple Domain Data ;
* Traffic Flow sensors, city structure, - > v ‘
weather Traffic Flow Monitorin  Firenze - Cloned2 o
* Decision Makers Multiple Locations|-— =" =
e Real time Monitoring, predictions = o
* Traffic Flow Predictions, AT e e
e Traffic Reconstructions, routing 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), Sept. 2024
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I\/Ioblllty and Transport Domain (2oz24/s)

* Goals:
* Decongestion
* Decarbonization
e Accessibility to services
» Security/Safety of city users
 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring traffic, parking, people flow, services, boats, ports, beaches, etc.
» Early detection/warning of critical conditions: traffic, congestion, security/safety
 Managing Smart Parking, transportation services, fines, etc.
* Managing fleets: personal, sharing, waste collection, maintenance, etc.
* Managing E-sharing, pooling services, Maas, etc.
 Managing entrances in city areas: restricted areas, touristic busses, etc.
* Production of suggestions, recommendations, nudging
 Computing predictions of any kind
 Solutions for Planning (optimization and what-if analysis)
» Reduction of traffic congestion, via optimization: traffic light plans, viability, routing
* Reduction of Pollutant Emissions, via optimization: traffic light plans, viability
e Optimization of transportation offers wrt multimodal mobility demand
* Algorithms and computational solutions, see next slide
Snap4cCity (C), Sept. 2024
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Tools for I\/Ioblllty and Transport (oous)

Optimisation of viability of an area for reducing congestion, waiting time, stops
*  Optimisation of Traffic Light Plans, synchronization, in an area for reducing congestion, waiting time, stops
* Predictions for: traffic flow, smart parking, smart bike sharing, people flows, etc. (ML, DL)
*  Whatif analysis: routing, traffic flow, demand vs offer, pollutant, etc. (Simulation + ML)
*  Traffic flow reconstruction from sensors and other sources (simulation + ML)
*  Public Transportation: Ingestion and modelling of GTFS, Transmodel, NeTEx, etc. (DP)
* Analysis of the demand mobility vs offer transport of according to public transportation and multiple data sources (Simulation)
* Assessing quality of public transportation (analysis)
* Accidents heatmaps, anomaly detection (analysis, ML)
* Road light controlled by traffic conditions
* Tracking fleets, people, via devices: OBU, OBD2, mobile apps, etc. (DP)
*  Routing and multimodal routing (multistop travel planning), constrained routing, dynamic routing (DA)
*  Computing Origin Destination Matrices from different kind of data (analysis, DP, DP)
* Computing typical trajectories on the basis of tracks (analysis, ML)
* Fleet management, monitoring, booking, allocation, maintenance
*  Computing Messages for Connected drive (DP)
* Slow and Fast Mobility 15 Minute City Indexes (analysis, DP, ...ML)
*  Computing and comparing traffic flow on devices and at the city border (analysis)
* Typical time trends for traffic flow and |oT Time series. (analysis, ML)
* Impact of COVID-19 on mobility and transport
*  Computing SUMI, PUMS, etc. (mainly DP)
* Definition of Scenarios: traffic, road graph, conditions, etc.
* Etc.

Snap4cCity (C), Sept. 2024
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* Making decision on mobility
and transport solutions =2
what if analysis

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

13 foor

&

* Planning Public

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

Snap4City (C), Sept. 2024
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Short-Term Prediction of City Traffic Flow
via Convolutional Deep Learning

1 SUSTAINABLE GITIES 13 CLIMATE

AND COMMUNITIES ACTION

I Sy : Q INPUT Convld + Max Pooling 6 BI-LSTMs layers FullyConnected
=) o7 i
¥ ) ko 1
o 0 G GGl W T
4_,,,-\ g Q Qé ‘ 16
g @ 8 e . |J"".'~ I --‘!_".‘ 14, M I
ey \~-., @ < Jf Y ."”‘.I‘,h\' ||| v "‘!‘.lﬂ' Wit —
W 1 U wagy ] Iy
((((((((( ‘ v e > ... 48 ...48
5 ; Q |
e AT TS Y ") 9 18
= A . s 21
- 21
Urban data: RF CONV-BI-LSTM

d Date'tlme — XGBOOST 3000
» Traffic DNN
e Temporal LSTM

* Seasonality BI-LSTM
Autoencoder BI-LSTM

—FRoRgHon —Att tion CONV-LSTM =
* Weather ention )

CONV-BI-LSTM %00

VehicleFlow

0 100 200 300 400 s00
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AND TECHNOLOGIES LAB

i uuvesth DINFO  DISIT ;
Al =
Y & < DEGLI STUDI S5 cohiento ol DISTRIBUTED SYSTEMS AND
ills FIRENZE  INGECNERA INTERNET TECHNOLQGIES LAB ITy
A YIRS DEL L'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE C
-

Trattic Light Plan Optimisation, Digital Twin
 Match Multiple Objectives and Synchronization:
— public and private traffic, tramway priority

— Micro and Macro Scales MD.SI'

— AI: Genetic Algorithms’ Reinforced Learning CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE
* Fixed and Actuated Cycles
* Adjusted on Demand

* Validation/integ. with SUMO simulation
— Travel Time, waiting time, waiting count
— Specific travel time on directions
— CO2 emissions, etc.

e Reductions from 5% to 15%

m O N m >

Snap4City (C), Sept. 2024 103



UNIVERSITA | BINIFO | DISIT

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

CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE

™o omane o ] 2 g - el = v
CXAMNPIe, m cJMJJJ_;J r_m.,—_——p_.. N

dey
/
\
<
Z
2

Vig L"Jlenzo 8a
’
el IOUESE) BA

Poggetto

e
San lacopino AV Belﬁ::)rt-\

il

Via Guido Spadolini

» |\ AR - Viale Filippo Strozzi
Grod WAT-WR . L . A P _

Snap4City (C), Sept. 2024

104



UNIVERSITA DINFO ‘ + )
FIRENZE | REREIo0 | pmsuipogmean, CvYSNAPA oo
F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy =]

AND TECHNOLOGIES LAB

Traffic MTTall MTT MTT MIT MITTW MTTTW

Load dir N dir M dir A Careggi Costanza
4TW-NTNS-MWD-P 1.5 3542.50 198.90 242.14 197.64 436.00 427.00
4TW-NTNS-MWD-A 1.5 3242.71 178.33 243.28 195.79 436.00 427.00
4TW-NTNS-MWD-P-A 1.5 3242.71 178.33 243.28 195.79 436.00 427.00
2TW-NTNS-MWD-P 1.5 4538.02 207.40 456.14 615.00 436.00 427.00
2TW-NTNS-MWD-A 1.5 3940.07 179.30 428.67 481.53 436.00 429.75
2TW-NTNS-MWD-P-A 1.5 4380.63 182.05 456.59 654.21 436.00 427.00
SUMO Actuated 1.5 3409.13 280.09 515.34 200.66 497.54 499.81
Webster 1.5 6474.95 465.45 441.93 210.50 1379.25 493.87
WebsterAdjusted 1.5 4035.08 195.82 441.09 205.66 463.87 447.06

ATWD-NTNS-MWD-P-A: optimization by prioritizing traffic directions, the normalized number of vehicles
stops, NTNS , the mean waiting delay MW D, for all traffic lights, and post synchronization, with Penalty and
Adjust dynamically performed

Snap4City (C), Sept. 2024
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* |dentification of Scenario
(Scenario Editor), any changes

— Definition of traffic loads by flows

 What-if or Automated Optimisation

* Automated Optimisation:
— Stochastic Relaxation, Simulated Annealing, Traffic Flow Reconstruction
— Multiple objectives targeting

* Travel time, emissions, fuel consumption, traffic status IVID ey

. Li m iti n g t h e n u m b e r Of C h a n ges CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE
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Trattic Infrastructure Optimisation VIDST

- CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE

/Manual Processing\

(OYOXO) KPI1n
W Automated‘ l
: . Simulation KP11b |
/Stochastic Relaxation Solution \

/Scenarlo \

Simulatio P11 ijective: traffic state » Changes, KPI10pt1
¥ n /a improvement
& ’Fiesole &
3’2%}; , '/ A C Objective: reduction of » Changes, KPI110pt2
Ce;;f'?f % : R \‘ fuel consumption
| | ! —
Firenze\ 4 \_\ Objective: reduction of » Changes, KPI10pt3
dicci A \ \ CO2 emissions
¥ Bagnoa R Changes Proposals | \ /
/\_ As possible \ Se‘lectio
\E\,\ j$ solutions \ ny ;1
\\ \ \ Y . TS5 -
~ 1 Transportation Infrastructure
>~ "’ / Ch
~. \ , Optimization anges X
KPIs Area Identlflcatlon / ~
conditions
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AND TECHNOLOGIES LAB CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE

UNIVERSITA DINFO - > SR
FIRENZE REQEOY  emsmesmes,, VIS SNAP/ o]
FIRENZE DELLINFORMAZIONE DISTRIBUTED DATA INTELLIGENGE CITy —r= -reévm i'

Stazione
’ '. |' -
AV Belfiordy

a A

|3 Gusdo Spadolin

i |
_Viale Filippo Strozzi \

Co. ‘ \' -‘- \ \‘ y

Case max 4 changes KPI estimation on the best solution Travel Time [s] PathA | PathB | PathC | PathD | Total

Optimization Target Traffic State Fuel COo2 _ _ Time

Optim 4 Traffic State 91.341-21%  17.964 128536 Original Scenario 183.2 59.6 809 | 1325 | 4564

Optim 6 CO2 92.859 19.192 127876 -23% |-2pum> Fuel 890 - @12 WSO T TGRSR 2969

Original 115.475 75 680 165822 Optim 6 CO2 89.5 53.2 58.4 100.1 301.3
-51% -14% -28% -28%
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Smart City / Smart Parking + Environment
Reverberi, Lonato del Garda ER-:=<';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: ==
* Dashboards, API "
* Since 2019

pressure (5 humidity % (5n)  temperature (Go)

976 2 82 7 107

Snap4City (C), Sept. 2024 reoio ey e e B Cnapders B 111



DELL'INFORMAZIONE
AND TECHNOLOGIES LAB

oxvess DINFQ  DISIT 1332 ; o
DEGLI STUDIL S 25N ENTo o DISTRIBUTED SYSTEMS AND SN Ap 4 m
FIRENZE B NI LGS g O CITY

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

60 minutes Clusterl Bi-LSTM

—— prediction
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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.
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What-if Analysis on Pub Transport
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Goals:
* Improve Quality of Life and quality of services,
e Over tourism mitigation, sustainability
e Costs reduction of services
* Improve accessibility to services: citizens, Tourists, commuters, etc.
* Improve Security/Safety of city users

* People Flow Analysis / Management: in/out-door, retail, attractions
— Counting, tracking, Flows, ODM, sentiment, etc.,
— multiple sources: thermal & TV cameras, radar sensors, PAX sniffers, mobile data, ...
— Data and/or OD matrices from: Wi-Fi, traffic data, mobile phone data

— Suggestions: info Tourism, digital signages, engagement, ..
* Tourists Flows & Retail Management: predictions of presences, services’
reputations, suggestions on second offer, over-tourism, notifications, early warning,
* KPI: 15 MinCitylndex, energy vs people, over-tourism, accepted suggetions, precision

* Mobile App: final users services/informing and operators Real Time Counting
— Info Tourism, people flows, info mobility, sharing, ...
— Participation, engagement, ..

* Participatory: problem reporting, ticketing, etc.

@ number of Pedestrians number of Bikes number of Strollers

* Integration of any kind: env/weather, mobility, ticketing, presences, POI, ..
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. soalss  ClIty User Behaviour/services, Tourism and Safety (2024

* Quality of Life, quality of services, over tourism mitigation, sustainability
e Costs reduction of services
* Accessibility to services: citizens, Tourists, commuters, etc.
» Security/Safety of city users
 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring services: tickets, reputation, usages, areas, etc.
* Monitoring user behaviour (counting, trajectories): indoor/outdoor, hot places/services, ports, beaches,
* Computing: origin destination, trajectories, travel means, etc.
* Early detection/warning of critical conditions, connection with Video Management Systems
* Managing entrances in city areas: restricted areas, touristic busses, etc.
* Production of info-toursim, recommendations, nudging to city users and operators, second offer promotion
* Providing Virtual Assistants for City Services, Tourist Offices, etc.
* Monitoring reputation of services via: social media, blogs, etc.
e Collecting complains, requests, participations from City users via mobile apps
* Computing predictions of any kind
 Solutions for Planning (optimization and what-if analysis)
e Reduction of Pollutant Emissions, via optimization
* Optimization plan to distribution of workload on multiple touristic offers/services, area cleaning, etc.
* Predicting reputation of services, touristic and operative
* Algorithms and computational solutions, see next slide SnapaCity (C), Sept. 2024 117
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* People detection and classification: persona, strollers, bikes, etc. (ML, DL)
» people counting and tracking, head counting, people trajectories (via thermal cameras, ML, DL)
» People flows prediction and reconstruction, (ML, DL)
* Wi-Fi data, mobile apps data, Mobile Data, etc.
» User’s behaviour analysis, People flow analysis from PAX Counters and heterogenous data sources (ML, Al)
e origin destination matrices, hot places, time schedule,
e Recency and frequency, permanence, typical trajectory, etc.
* Computing User engagement and suggestions for sustainable mobility (Rule Based, ML)
» Social media analysis on specific channel, specific keywords: see Twitter Vigilance,
* Reputation, service assessment: MultiLingual NLP and Sentiment Analysis, SA
* Tweet proneness, retweet-ability of tweets, impact guessing
* Audience predictions on TV channels and physical events, locations
e Prediction of attendance of events and on attractions
 Virtual Assistant construction, LLM, NLP, Sentiment Analysis (DL, NLP)
* Video management System integration for security
e 15 Minute City Index, etc. (modeling and computability)
 Computing SDG, etc., (DP)

Snap4cCity (C), Sept. 2024 118
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Tuscany Region
(km/a[CITY |

e Dashboards & Services: y

* Mobility: public transport operators schedule — W4
and paths, traffic Fi-Pi-Li main road, parking : T
A N

status and predictions, traffic sensors, Origin = [ 7 Lol T, s Sl
Destination matrix, routing, multimodal N

routing, etc. TR e L -
* Social: Hospitals and triage, etc. FA/m ML i /)
* Environment: sensors, heatmaps, \ SRR S N T N '
* alerting, p) et
* Pollution Forecast: NOX, NO2 o o e
* Weather Forecast, , , ©
e Culture and Tourisms /- 3
* Etc. —_ s
* Mobile App and e 5| :
MicroApplications: T
* Tuscany in a Snap (all stores) 18 74Ay 15800
* Tuscany where what... kmdcity (all stores) ﬁ;; 065@1
 Numbers: 1.5 M complex events per day
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people flows
on the basis
of Wi-Fi data

* Anomaly
detection

* Resolute
H2020

e (Classification
of city areas
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Guessing number of users of Wi-Fi Access Points

/Cluster conficriz/ce
AP average and confidence,

Actual AP trend for today

Predictive

AP prediction for the next time slot in the Bay on the basis of past weeks

SnapdCity (C), July 2021
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* GPS Positions

e Selections on menus
* Views of POI

e Access to Dashboards
* searched information
* Routing

* Ranks, votes

* Comments

* Images

e Subscriptions to ngtifications

Produced informagion
e Viewed ?
* Accepted ?
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Show 10
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Derived information

Trajectories

Hot Places by click and by move
Origin destination matrices
Most interested topics

Most interested POI

Delegation and relationships
Accesses to Dashboards
Cumulated Scores from Actions
Requested information

Routing performed

pduced information
Suggestions
Engagements
Notifications
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To propose suggestions and Engage city user
we need to know how they ar moving

Speed distance
Previous median speed I

Previous speed |

Sport Facilities

User Type

Green Areas

Rail Line
Linear acceleration of Y-axis
BDS
Cycle Paths
Linear acceleration of X-axis
Time Slot
Linear acceleration of Z-axis
Non-Working....
Bus/Light-rail Line

== Average linear magnitude of...
Tourist Trail
Phone Year

Accuracy DL

Location Measure kind e

0 20 40 60 80 100

(T

M PublicTransport M PrivateTransport W Walk M Stay

Artificial Intelligence
Classification

Suggestions
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>
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[ | s
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H
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O W .4 m 1139 1123]als

“ Cancel
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EVENT today m

[P "Gustav Klimt Experience” At MUSEO DIOCESANO DI
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Type: Exibition
Distance: & 3336 m
Expiry: 2017-02-21 11:32:52

Help us to provide a better service m

User
context

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

Can confirm that you LIVE around VIA TRIPOLI?
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Rule name Type #sent #viewed A
#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

13489

326 e ()T 8
6163 Attuale

Engagement Sent
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ma 446

Engagement Created
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Precedente 1 ?
Attuale

Engagement Viewed

1100
) Engazment Created (from Stats) ...
706
1765
2100
0 Engagement Viewed (4 hours)
18
135
45

11:.00

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

Jgement Sent (daily) (18 min]
Precedente
Attuale

Oct 08:00 16:00 24 Oct

Feme}li Viewed (daily) (25 min)
Precedente
Attuale

F 0600 12:00 18:00 4.0t

Py ]
ST T ST Ve ST T

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

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

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

Ask (in german) a contribution for a nearby
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VMS vs Snap4City: sending and getting events, Al solutions

Snap4City
Data
Analytics

Snap4City
Dashboards

Integration wnh

MILESTONE 8.
XProtect
Video

Events + info

;{i Snap4City
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Interoperabil
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Show Search:
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Environment and waste R
J J J J J J _J J J CJ J ] e W - . m \\ 3 5y 4 (9"
* Goals: N\

* Reduction of emissions and EC taxations
* Cost reduction for waste collection,
* reduction of waste collection impact on mobility

* Environment Management producing prescriptions: b
— Monitoring and long and short-term predictions, warning for: Ey
« GHG, emissions, pollutants, aerosol, chemical plants analysis '
* land slide, coastal erosion (blue economy) £l

| S

— Traffic Flow impact emissions, predictions
* Waste Management and Optimisation:

— costs reduction, optimal routing production, pay as you throw,
— avoiding out of bins, predictions of waste production on bins, alarms

e KPI: SDG, 15MinCitylndex, QOS, costs, Km, colleting time, EC KPI, emissions
* Mobile App: final users services/informing and operators

— Info Waste for operators, participation, optimal routing, RAEE Collection, ..
e Participatory: problem reporting, ticketing, etc.

* Integration of any kind: env/weather, mobility, ticketing,
presences, POI, ..

Snap4City (C), Sept. 2024 139



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
* Pollutant Predictions: NOX, NO2,
 City officers, energy industries
e Dashboards, What-IF analysis
* Traffic Flow Reconstruction

Historical and Real Time data
* Billions of Data

Services Exploited on:
e Dashboards, Mobile App

Since 2020

Y SNAP‘ciry

Snap4City (C), Sept. 2024
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Enwronment waste, land, etc., Domain oz

* Goals:
e Reduction of pollutant emissions and EC taxations
* Cost Reduction for waste collection, reduction of waste collection impact on mobility

* Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring emissions, weather, waste, water, etc.: sensors, traffic, flows, ....
» Early detection/warning of critical conditions on emissions, weather, waste, water, fire, animals, ...
» Early detection/warning of critical conditions for landslides, water flooding, beach
 Managing Smart Waste: bins/lockers, waste collection daily plan, pay as you throw, PAYT, etc.
e Short terms prediction of emissions: CO2, NO2, etc.
e Production of suggestions, nudging
 Computing and predicting long terms KPI indicators of the European Commission

* Solutions for Planning (optimization and what-if analysis)
 |dentification of main CO2/NO2 emission locations in the city, total production from traffic
* Reduction of Pollutant Emissions, via optimization: semaphore cycles, viability

 Algorithms and computational solutions, see next slide

Snap4cCity (C), Sept. 2024
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 Pollutant Predictions: short, long and very long term European Commission KPIs
 NOX, PM10 pollution on the basis of traffic flow, 48 hours (ML, Al, DL)
 Cumulated NO2 average value over the year, ....... (ML, Al, DL)

e Computation of CO2 on the basis of traffic flows (DP), computing emission factor (DA)
* each road for each time slot of the day

 Prediction of MicroClimate conditions for diffusion (ML, Al)
* NO2, PM10O, PM2.5, etc.

* Prediction of landslides, 24 hours in advance (Al, DL)

* Heatmaps production, dense data interpolation (DP) for
 Weather conditions: temperature, humidity, wind, DEW
* Pollutants and Aerosol: NO, NO2, CO2, PM10, PM?2.5, etc.

* Impact of COVID-19 on Environmental aspects (DP)

* Optimisation of waste collection schedule and paths (DP, ML)

 Computing SDG, SUMI, PUMS, .. (mainly DP)

 Etc. Snap4City (C), Sept. 2024
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* Prediction Traffic Flow Manager on mult|ple C|t|es

— NOX Pollutant e m— CERRE TN W 2 e e
diffusion on the o —— N be ¥ W ("_" “
basis of Traffic L . R : b ‘ . £ I
Flow (prediction),
weather and 3D

structure

— NO2 progressive Tl - Y
average (Lon = B , 2 W
term )g (Long ' AR ] e

* Project:
— Trafair CEF EC

— Mixed solutions I 13 oo
of Fluidinamics
modeling and Al

Sun 2 May 231631

Inlnro‘
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- € SNAP4cn'v .,w:n
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Dataset Construction Previsional Model

Dataset Model training
Construction And validation

1 y

a
4
3
8
=
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‘s -
2 3
£ &
= =

Model] . E % %
Data

SNAPA4City]Advanced APIs

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

Field: rain,
weather, etc.

(%)
Q
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Q . ,
Eandslide D; S Big Data Model execution
& Storage | Predictipns Shap Assessment
Real Ti :> and KB Data Analytics 10T App
€al lime - Management
data from S
)
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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 Snap4City (C), Sept. 2024
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 Traffic Flow is one the main
source of CO2
e K1: Fluid Flow

* K2:Stop and Go e
Computing Traffic Flow * Dense estimation of CO2into |~ -~
into CO2 sensor area og = e / e
the city is very useful toknow | .~ . &
5 Tseloto r\t‘\;"’ X \
_ . to target EC’s KPIs B Il e

\( . /& i 1 2 Caredins c. -G ¢ ; s hosa fl :
| s Computing CO2 on the basis of o |
‘ o //":I/\ < . : ;;:’395 /.'; nnnnnn j Y ..4
e traffic flow data o JE ! |
N § o v
\ o : ) W a0 ,/ A

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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Predicting EC’s

Deep Learning Long Terms Predictions of NO2
mean values, From 30 to 180 days in advance

2020 values
+30
460

predictive models are:
Month

:agzOfT heYear 4410
Tmean +120
Humidity k&«:: +130
windMean +180
NoxDomestic

numberOfVehicles 13 enox
NO2cumulated £ @
NO2progresseveMean QRSN

numberOfVehiclesCumulated

¢VSNAPcry B

-

KPl on NO2 months in advanc

r

|*

—

g/m3

2014
2015
2016
2017

alue of No_2 inm

mean progressive \

o 58 8 4883 8

2018
2019
2020
2021

] S0 100 150 200 250 300
day of the year

Air Quality Directive

Objective and legal nature and

WHOguidelines

Pollutant Averaging period X Comments Concentration Comments
concentration
99" percentile
PM, One day 25 pg/m? (*)
(3 days/year)
Y Calendar vear o N The target value has become a Brp—
a3 ¥ argetvalue, 2> pg/im limit value since 1 January 2015 Hg/m
PM o Not to be exceeded on more 99" percentile
0 One day Limit value, 50 pg/m? than 35 d 50 pg/m? (*)
an ays per year. (3 days/year)
PM, Calendar year Limit value, 40 pg/m?* (¥} 20 pg/m?
. ) Not to be exceeded on more
O Maximum daily Targetvalue, 120 pyg/m? than 25 days per year, averaged | 100 pg/m?
: 8-hour mean & ' He ys per year 5 re
over three years
Not to be exceeded more than
NO, One hour imi 3% P (*
N Limitvalue, 200 pg/m?* () 18 times a calendar year 200 pg/m? (*)
NO, Calendar year Limit value, 40 pg/m? 40 pg/m?
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Smart Waste — Map view

=] Smart Waste Management

Thu 5 May T1:14:28

Select the bins Kind, Fullness and Status + he VALUE NAME: FI67896
from the dropdown below and press £ pescH
SUBMIT to see the results on the map. BETALS meron fEpes W, KN i

Last update: 2022-02-28 12:46:12.899Z

Kind Status | N anee S
14 T BN “bsa’i‘_{ \ Description Value Buttons
gl i YRl
[Group | [All v 7 2 \ dateObserved 202202 Last  Last  Last o Last Last lLast = Last
- o 28T12:46:12.800Z value 4 hours 24 hour7 days 30 days6 montr 1year
Fullness 11 /é =
Last  Last Last Last Last Laot = Laot L
4 X generic [SURIid] value 4 hours 24 hour 7 days 30 days6 montt 1year ‘g
All v S rocoaiare o
o 3 glass [SURI id] == I I D D B it
) / o our 7 daye 30 days6 montr 1 year
4 Lost  Last —Last  Last  Last Last [Last
L—--J i ? G s [URED valle 4 hours 24 Tour7 dave 90 GayeG montr 15ear
i - | Last  rast  Last Last Last  Last
X WSS | organic [SURIid] ue 4 houre 24 hour 30 daye6 montt 1 year
St RN Last  Last t Last
a5 Olotto i S paper [SURLid] vanie 4Tours 24 houn7 30 days6 montr 1year
plastic [SURI id] | R B | ap pre=n -

Via_Dei_Medici: ORGANIC fullness (<]

MY S et ,-::t'—* = WD = il
1) o L

k) 1 ‘MV'ASB“E 3R = - e
b - ‘ » 'w‘ / >

Sia. méd=MuN<\“ s > N7
i
ORGANIC PAPER GLASS GENERIC
I
ﬁ ) <
[ 89K [ 100EA [ 100EA

Privacy Policy ~ Cookies Policy ~ Terms and Conditions

¢*sNaP4

* Reduction of costs for waste collection
* Optimization of waste collection for the next day, forecast
* Production of rides and paths for the drivers on waste collection

* Operator:
* Refine a search by using the filters on the left side
* Click on a waste bin pin on the map:
* A popup with real time data is shown
* 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), Sept. 2024
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Search bins on map by filtering
per:

@,

Kind (All, generic, plastic,
paper, glass, metal, organic)
Status (Active, Not Active)
Fullness (Full, Half-full, Empty)
Address

Group of bins (by GrouplD)

GOOD HEALTH
AND WELL-BEING

4

%'ﬂlm,
UNIVERSITA | DINIFO DISIT ¥ @
DEGLI STUDI DISTRI
FIRENZE | SR | RIS "o SNAD4C|TY DT E
== 49



Trajectorywaste2 Fii 17 May 18:34:15

DISIT:orionUNIFI:113043.960_
485172.926-Rest

Trajectorywaste2

Selector - Map
DISIT:0rionUNIF1:113043.960_ 4 £
485172.926-Rest

Please select a date:

Please

select a ride among

Fri 17 May 18:30:58

Selector - Map
. DISIT:orionUNIFI:113043.960_
dseningil

485172.926-Rest R il FE e S : e

N

N200|' ! 116977.080_488279.962-REST

e " Haarlemmerweg — 4 r ~ T r . r _ r
me“ T VALUE NAME: 116977.080_488270.962-REST ¥ E i : Sportpark
Multatuliweg|

Ej DETALS | DESCRIPTION | RTDATA
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Environmental data
Power meter Data
- Smart Light data are coming (in
collaboration with a multinational
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Thu 21 Apr 10:5620
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ASYMMETRICA

URBAN TECHNOLOGY

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

Asymmetrica Alarms

Alarms

Variable Status
DIN_4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN_2 ALERT H
DIN.4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN_4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN.4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN_4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN.4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN4 ALERT_H

Showing 1 to 20 of 3,392 entries

Device
DIGITAL_IN_Alarm_1
IGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITALIN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1

DIGITAL_IN_Alarm_1

Date and Time
18/04/2022 3:24:40
18/04/2022 3:24:38
18/04/2022 3:2435
18/04/2022 3:22:20
18/04/2022 3:19:39
18/04/2022 3:19:38
18/04/2022 3:19:37
18/04/2022 3:17:10
18/04/2022 3:17:07
18/04/2022 3:17:05
18/04/2022 3:14:40
18/04/2022 3:14:38
18/04/2022 3:14:36
18/04/2022 3:12:09
18/04/2022 3:12:08
18/04/2022 3:12:05
18/04/2022 3:09:39
18/04/2022 3:09:38
18/04/2022 3:09:37
18/04/2022 3:07:10

CLIMATE
ACTION

Thu 21 Apr 10:56:49

company)
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UNIVERSITA
DEGLI STUDI DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
FIRENZE BEfRNSHwzone  DSrEUTED bATAINTLL IGENGE
AND TECHNOLOGIES LAB

) & B T_‘ - ‘ = - J r) J J J ] > @
. Goals: LITY Energy ana sulldings
* Energy consumption reduction, increment of efficiency,
* Areas and building sustainability
* Improve accessibility to services, security and safety

* Energy Monitoring: Building, floors, rooms, recharging poles,
cabinets, Community of Energy, Data centers, Energy for Hot / cold,
air condition, energy vs temperature and usage, etc.

* Energy Management: Predictions, early warning, identification of
critical conditions

* Smart Light Management: LED/mixt, cabinets, lights vs traffic, lights Va
Vs security, energy saving, .luminaries profiling, group management.

* Smart Building Management: consumption, number of people, etc.
— Communities of Energy, Photovoltaic plants, sustainability
» KPI: Energy consumption, efficiency, pros/cons
— Light profiling and adaptation
— Autoclave industrial plants simulation, Photovoltaic plant simulation
— consumption / usage, energy vs temperature
* Mobile App: monitoring, info-recharge, eSharing, booking, ..
* Participatory: problem reporting, ticketing, etc. st sromanin oo
* Integration of any kind

S

U
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UNIVERSITA
DEGLI STUDI

Ll SR ¢YSNAP/crry 5
. Goals: Energy Domain (2o24ss)

* Energy consumption reduction, increment of efficiency, sustainability
e accessibility to services

 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring energy consumption (heating, cooling, prod.,..), conditions, charging stations, etc.
* Managing Smart Light for city: dimering, programming, traffic control, controllers, legacy, etc.
e Early detection/warning, alarm, of critical conditions
* Managing smart services: cabinets, lockers, etc.
* Production of suggestions, nudging
* Global and local 3D/2D representations of area and buildings
* Managing Communities of Energy, certification via Blockchain
 Computing predictions of any kind

 Solutions for Planning (optimization and what-if analysis)
* Reduction of energy costs, via optimization
* |dentification of roofs with better orientation
e Optimization of battery storage size for PV plants
 Community of Energy planning and viability

 Algorithms and computational solutions, see next slide

DINFO

FTTIMENTO DI
INGEGN
DELL INFORMAZIONE
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UNIVERSITA
DEGLI STUDI

FIRENZE

TODI
NNNNNNNN 1A
DELL'INFORMAZIONE

¢V SNAPLcry B
ools: Energy Domain oz

* Monitoring Energy Consumption in single building, area and per zone

* Smart Light management, unicast and multi cast management, smart light
controlled by traffic flow data

* Monitoring Energy provisioning on recharging station

* Matching Energy consumption with respect to the actual usage

* Computing Roof orientation for Photovoltaic installations

* Optimisation of Photovoltaicc installations to identify the best parameters of
size and storage

e Collecting and managing Communities of Energy

* Computing KPI

o Fte
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Smart Light Control of C ﬂ P cLON o

* Energy Domain

== HELSINGBORG H22 DEMO - C3PO-NEWGUI o

* Smart Light, MQTT, ....

* |oT Orion Broker FIWARE  [F § | REies
eDashboards @ = W F ' R

* Map coverage on Sweden

* Monitoring and real time control

* Energy control, analytics e o e

* Direct control —
* Historical and Real Time data e —

. : [ R (

* Services Exploited on: S g

° DaShboardS A1 . illuminanceLevel - 7 days

* Since 2020
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Karlstad Street Lights CAPCLON CSNADlary
Karlstad - Capelon
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Smart Light Management in Merano

Regolazione Potenza  MDR

¢“SNAP/crry

Managing DALI 2 devices
FlashNet via LoraWan
programming SmartLight
via UniCast and MultiCast
Controlling devices
Automation of Smart
Light on the basis of
Traffic Flow

m ASM Merano B Alllamps @ Data visualization ~ i= Eventlogs il Graph % Settings
Stadtwerke Meran
Ugo Palanio W
[+] : : ;f " N.Puntoluce 11251
= Ugo-Polonio st:vigli Platz \ By g,f
1 fasee I S i DevEui 70B3D3EF 10008508
LI « “Vigllio S
- tigo Palonia ; / 3
K Zipperle cH i Via RomStrak:
3 e s I a omStraBe
15k%, ¥ f ‘
b AN g R ) W ; Regolazione 100
i e, 5 - - . ¢ ™
;DrlH‘\\ s ' 5 5 3
[ \ N\ TS i B = Ore diservzio 1440
LN A A s A 2 1A
DG S TR Loy 7 2 S Conta energia 28709
\, Spehfospedizione ! Bl 3
N emiele - - I - X .
N o A | iza attual 2
éCave v ? Potenza attuale 24
; ﬂ Stato ON
/ Greiter Novale
A : Nome errore INF DALl LAMPON
?J \
i | RSSI -4
l f
Ll y
! ( SNR 105
[+ \ T = — LSsP
7 Data 03/10/2023 15:42:43
i
i
& i I ON ]
o
7 OFF ‘
£
§=’
P 4
Hochsulfen ® OpenSirestMap contributors
Stato Linea
00 100
Non Attivo
® 5o 0 £ Stato Linea verso Merano Centro
0 0 Non Attivo
02:00 0400 0600 08:00 1000 200 1400
Stato Linea veren Sinige -~
A lerano
Stodtwerke Meran

https://www.snap4city.org/968

Snap4City (C), Sept. 2024

Add device to multicast

Multicast2

DevEui

Multicast address
0121f6cd

Multicast network session key
€ce30854d3167b268a7fccf702aabc12

Multicast application session key
14623d124d8e24f1520be9b945791234

Salva

B Alllamps @ Datavisualization = Eventlogs ol Graph & Settings
Multicast configuration
DevEui Multicast2 v
70b3d5bf100085db o @ St UTC tinestamp
7053450100854 S
@ Set configuration

70b3d5bf100085dv Pancie Sa
7035bF100085dp e

T063455F10008540 o

70b3d5bF100085d5 Remove

70b3d5bF100085dk T
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M ASM Merano BB Alllamps @ Data visualization =~ i= Eventlogs  all Graph &% Settings 2
Stadtwerke Meran sNAp4CITy

Show | 500 v |entries
Data Numero punto luce DevEui Via Eventi e messaggi d'errore
¥ | lPunto Luce X Lorawan Search.. X
30/09/2023 23:51:59 11710 70B3D5BF100085E8 | RomStrake INF LL CHANGED, INF DALI LAMPON
30/09/2023 23:42:28 9 7OB3D5BF100085F9 | RomsStrafke INF LL CHANGED, INF DALI LAMPON
30/09/2023 23:42:23 22 7OB3D5BF100085ED | RomStrake INF LL CHANGED, INF DALI LAMPON
30/09/2023 23:42:22 11261 7OB3D5BF100085E2 | RomStrafke INF LL CHANGED, INF DALI LAMPON
30/09/2023 23:22:38 10974 7OB3D5BF10008610 | ReichStraBe INF LL CHANGED, INF DALI LAMPON
30/09/2023 23:22:35 28 7OB3D5BF100085F7 | RomsStrafke INF LL CHANGED, INF DALI LAMPON
30/09/2023 23:22:28 16421 7OB3D5BF10008601 ichSiral INC 1L CHANCED INCDALLLARIDON
30/09/2023 23:12:34 16423 70B3D5BF10008603 | H
30/09/2023 23:02:40 10968 70B3D5BF1000860A | A m ssmuerans BB Alllamps @ Data visualization =~ i= Eventlogs il Graph  && Settings
30/09/2023 23:02:38 16427 70B3D58F10008607 | H
30/09/2023 23:02:38 16422 70B3D58F10008602 | H " .\ E S S ot o — S : —
30/09/2023 23:02:32 16425 70B3D5BF10008605 | H ;‘s’: - e f ""z‘% ,;f-—r%”% : mu:::;?g:::;:mm I ;
30/09/2023 23:02:31 17 70B3D5BF100085F0 | H ﬂ:Llrﬁﬂ:sU / &g _:"%.sa.n%% . gt o : sETals DESCRPTION | RT DATA
30/09/2023 23:02:31 9 70B3D5BF100085F9 | H 7 j = s : Last update: 2023.10.03 1:00:00.008Z
30/09/2023 23:02:26 16417 7OB3D5BF100085FD | ] _j , \[ Value Buttons
30/09/2023 23:02:25 16426 70B3DSBF10008606 | H ; gopalrle. Jff - alpidn EIE" dateObserved OWZJD:;)};D“'UDSZ Last 4n 24n 7d 30d 6m 1y 2y 10y
30/09/2023 23:02:25 11352 70B3D5BF100085DA | H ;‘ e ) iGazz2isiici § omme o707 last 4h 24n 7d 304 6m Ay 2y 10y
30/09/2023 23:02:25 20 70B3D5BF100085EB | H e . | oo 5 q::;‘“”:; N:ng:niu tasi :: :: : 2: :m 1’ ? :Ey
30/09/2023 23:02:13 29 TOB3D5BF100085F5 A | 70B3D5BF100085DB @ ;tataL\nea:Z Mon Attivo L:; 4h 24n  7d  30d s: 1: 2: mj:
30‘;09’.’2023 22:52:35 28 TOB3DSBF100085FT H | VALUE NAME: 70B3D5BF100085DB f& 1 statoLinea_3 Non Attivo Last 4h 24h 7d 30d 6m 1y 2y 10y n?‘“ [aiafaia
30/09/2023 22:52:34 10313 70B3DSBF100085FB | H . EETALS [EESSRETION  JEERATA @ M saolineas  Nonatvo  Law an 240 7o 300 em (v 2y oy | |1
Last update: 2023-40-03 134243 8817 oLinea_5 Non Attivo Last 4h 24h 7d 30d 6m 1y 2y 10y
30/09/2023 22:42:31 16421 70B3D58F10008601 | H -
30/09/2023 22:42:27 16416 7OB3D5BF100085FC | H s fﬁi’?%gf | DEMD":M" m;e e Bl:;zns 5 6 : % me?ﬁga T— i .
30/09/2023 22:42:26 11261 70B3D5BF100085E2 | H % v Zi? 1:25 t::: :: j:: : zzz :: 1, z % f
30/09/2023 22:42:20 10972 70B3D5BF1000860D | H e ek nuawo. vt o e ah s 7a wd o 1: o 3
conta_energia 28700 Last 4h 24n 7d 30d Bm 1y 2y g‘s’Q
dateObserved 0311230341;]:3812 Last 4h 24n 7d 30d Bm 1y 2y gg ‘”E;
gatewayld T7276i002203044c Last 4h 24h 7d  30d 6m 1y 2y %
Lii‘igl;: Last 4h 24h 7d 30d 6m 1y 2y j
: @ OpenStreetMap.r..nn.lrmutnls
rmwz& DINFO DISITW '\ SNAP4C|TV @E\,ﬁ
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https://www.snap4city.org/dashboardSmartCity/view/Baloon.php?iddasboard=MzcxNw==

Tue 4 Apr 13:15:34

SIMULATORE IMPIANTO FOTOVOLTAICO

COSTO COMPLESSIVO NEGLI ANNI DI INVESTIMENTO 599m ; .
sk Manuvale Utente English Version
10k

PARAMETRI DELLIMPIANTO
Sk 107548
E
1582 1725
Ti consigliamo un impianto con batteria da 2.4 kWh
-Sk
& no_impianto @ impianto impianto_batteria_2Z_4_kWh impianto_batteria_3_kWh @ impianto_batteria_a_8_kWh @ impianto_batteria_S_kWh
impianto_batteria_6_kiih @ impianto_batteria_7_Z_kWh @ impianto_batteria_10_kWh impianto_batteria_15_kiWh -
Gruppo di
Consumao 2000 kwh
Annuale
COSTO COMPLESSIVO NEGLI ANNI DI INVESTIMENTO PARTIZIONATO 599m
20k
Prezzo Energia 015
Vendita (€/KWhH) ‘
10k
- E— Prerzo Energia 035
—_— . e Acauisto (€/onp) "
o EEELE — e aeeeee— E—ee——Eee—e— —— e —
262326
rriey —4 84755 -5170.% -S54 36. 04 -5405. 74 -5501.54 -553H 95 -5555.15 -56372.8H
-1380.83 -1zaz.55 Thzr Siziaz “1097.31 -1080.96 SieL1s S1040.7 Anni di 10
0k Investimento
no impianto impianto impianto + batteria  impianto = batteria  impianto + batteria  impianto + batteria  impianto+ batteria  impianto + batteria  impianto + batteria  impianto + batteria
2.0 kWh &8 kKWh L T.ZkWh 10 kWh 15 kWh
@ Costo Impianta @ Energia Acquistata Energia Verssuta Energia Autocansumal ra
hese da simulare Gennaio
ANDAMENTO PREZZ0 CUMULATIVOD ANNUOD 599m o

20

15k

10% 0
- - A

& -— — -  — T
P — —_— — -
o ¥ T - =]

-5k

20z4 zozs 2026 z0z7 Zoza ZDz3 Z030 2031 203z Z033

- impianto « batteria .4 kWh
& - impianto > batteria 10 KWh

® - no impianto
- impianta + batteria 6 kWh

* - impianto
- impianto + batteria 7,2 KWh

- impianto + batteria 3 kKWh
w-

¥ - impianto + batteria 4.8 kKWh @ -impianto + batteria S kKWh

impianto + batteria 1S kWl
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* Field-tested energy
community: the self-
consumer
condominium

* The Self User project
creates in the pilot
condominium, through
the collection and
analysis of data, a model
for calculating and
enhancing the impact of
an energy community on
a community of people,
with a view to actions to
combat energy poverty

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES L
DISTRIBUTED DATA INTELLIC
AND TECHNOLOGIES LAB
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Energy monitoring and business intell

Green and Data Driven District
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Green and Data Driven District
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devices in the last day:

Hourly average connected
devices:

Aggregated KPl  JuicePark  SmartPole  CityAnalytics
vetaiiea nris
Vid yst
People counted daily:
People counted to date:
People aggregation daily: eBike
People aggregation to date: Daily number of sessions: 0
Vehicle counted daily: Number of sessions to date: 0
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Power meter Average energy consumed: [
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CITY OF PANCIU - Street Cabinet 003

Urban Remote Control
Time trend comparison

F T

. 2 “URC-LL3:0
e e © Sun Oct 01 2023 1415:04 GMT+02
1
29.Sep 30.5ep 1.0ct 29.5ep 30.Sep 1.0ct 2.0et
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B

Time trend comparison

Bar Series

A
«URC-P_L30
* Sun Oct 012023 N:30:07 GMT+02
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Snap4Building Domain ozas)

* Goals:
* increase efficiency, cost reduction, sustainability
e Accessibility to services
* Security/Safety
* Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
« Monitoring: usage, energy, environmental conditions, people flows, services, etc.
* Early detection/warning, alarm, of critical conditions, notifications, decision support
* Production of suggestions/prescriptions, nudging
* Managing smart services: cabinets, dispenser, lockers, etc.
e Global and local 3D/2D representations of area and buildings
* Integration with Video Management Systems
 Computing predictions of any kind
 Solutions for Planning (optimization and what-if analysis)
* Reduction of energy costs via optimization

 Algorithms and computational solutions, see next slide
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Smart Buildings, Snap4Bullding (ozss)

* Digital Twin for monitor, control and manage distributed infrastructures
» 2D/3D representations of the whole set of buildings, BIM modeling
e Entities (building, floors, rooms, parking, charging stations, gates, etc.)
with their shapes and descriptors, and data monitoring the allocation to
office, meeting, cafeteria, storage, stairs, elevator, etc.
* Monitoring and computing KPIs on real time for
* energy consumed or produced (hot/cold), parking, logistic, presences,
cleaning, air quality, departments, subareas, maintenance, etc.
* allocation/designation, dispositions, heating, cooling, temperature,
equipment, etc.
e grouped in Zones
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* Set up a Snap4lspra demonstration to:
— Enable the analysis at level of building, floors/zones for Zones

Occupancy vs Energy consumption
— Enable the analysis of parking areas

— Conformance with EU Login
— Exploiting heterogenous data coming from multiple sources

Snap4City (C), Sept. 2024
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Mon 23 Oct 12:42:28 1)

Building / Floor / Parking:

! h 4 Il' M
x h - f
[ 4 T-. . l i * ISPRA Site
& | Y .“ 7 &

All/ Single Building: " >, J £—— = " g yaksona - oA

Via Lussemburgn

Q 3 y —

Variable: ® / 5 5
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Via Fnlandia

=
V | l
(5 s S &
¥ g

o eting VA
=
iy €

Popup on Shape Click
v

>

5
Via ftalla

W3 Belgic

Add To Map

-

= . Capacity: 2936 #
2 ’ ¢ Allocation: 1995 #
Occupancy: 883 #
« DAC:-941 #
DOA: -1112 #
DOC: -2053 #
e PAC: 6795 %
Number 3 , - \ ' : <4426 %
S : _ . 130,07 %
50-100 RS 3 f Energy Hot: 4473978 kwh
25-50 Wy [RBST T ¥ £ A . Energy Cold: 916361 kwWh
! 10-25 ‘ 4 8 ‘ ¥ 7 1 Power Hot: 36 kW
.0~10 3 & Power Cold: 0 kW
! Outdoor Temperature: 14.07 °C
Total Number of Buildings: 76 of 304 #
Ispra - Occupancy8m Total Number of Floors: 104 #
Total Number of Zones: 139 #
Total Number of Parking Areas: 4 #

—See Trends

Parking Overview

" v > Pt - Xy :".
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Actual Capacity - Allocation - Occupancy Occupancy Weekly Time Trend Compare Office Mq 9m
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T

Ispra Floor, Zone And Room Detalils FiGOct18:41:50 @@

Floor PT of Building 58A

Date Observed: 10/6/2023, 6:30:02 PM
Capacity: 37
Allocation: 31
Occupancy: 1
o DAC: -6#

DOA: -30#

DOC: -36#

PAC: 83.78%

POA: 3.23%

POC: 2.7%

CEELERLL TR GTE Allocation v |

Date Observed: 10/6/2023, 12:01:00 PM
Zone Id: 58A_PT_B

Capacity: 1

Allocation: 0

mq: 12.16

Average hourly temp. Xi: 24.07°C
Average hourly temp. Xs: 20.92°C
Average hourly temp. Xt: 6.00°C

Heat Start temp.: 17.92°C

Cold Sj%art temp: 23.92°C
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Building 58A PT Trends Mon9OCt1351:30 @@

Actual 4m  Capacity - Allocation - Occupancy Organization:Orion-1:Floor2_58A_PT - Occupancy

40 252

189

¥

. N AN | 5

@ Capacity 0

Occupancy [ ] i * llocati ) ] 3 6. bcl L l)-:t 8. l)d

= 20 r.N ﬂ
1]

Percentage Per Zones - Monthly Time Trend Comparison

\ &, da N Al
M _. MM TS

22. lSep 24. lSIﬂ) 26. I.'.ep 28. ISep 30. ISep

@ Zone A - POA + Zone A - POC Zone A -PAC A Zone B - POA ¥ Zone B - POC Zone B - PAC

Occupancy Per Zones - Monthly Time Trend Comparison Stacked
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I j| Capacity 9m Free Slots 9m Occupanc... 9m
A1_12JA1_13JA1_14)A1_15{A1_16]A1_17|A1_18|A1_19)A1 20

LTV

85# 74# 12.9%

9 TV |97 TV

|

69 TV

OverparkingSlots 9m Unknown State Slots  9m

‘rv\
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@ Previous

06:00 2 18:00
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Assets Control Domalin o24ss)
 @Goals:

e Costs reduction, increase service availability, risk reduction
e Quality Level
 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring :
» Assets: switches, Wi-Fi, servers, UPS, sensors, building, TV Cams, etc.
* Energy: consumption, operative conditions, UPS continuity, etc.
* Production: continuous serviceability analysis
* Etc.
» Early detection/warning, alarm, of critical conditions
« Multichannel Event reporting, notifications: email, Telegram, mobile apps, SMS, etc.
* Managing maintenance operation, predictive maintenance
 Computing predictions of any kind
 Solutions for Planning (optimization and what-if analysis)
* Reduction maintenance costs, reduction of critical SLA conditions, improve service level
 Algorithms and computational solutions, see next slide
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DISTRIBUTED SYSTEMS AND
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DISTRIBUTED DATA INTELLIGENCE
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Data C

KW Condizionatore AA
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Energy Condizionatore AA, KWh (59m)
consumo basso < 0.45
Oct 00 % 1 1 180 0
KW Condizionatore B
28.0 0200 1200 1500 18:00 2100 9. Oct
Energy Condizionatore B, KWh (59m)
045
28.0ct T 5 180 0
KW Condizionatore CC
28.0ct 0 1200 1500 1200 2100 20.0
Energy Condizionatore CC, KWh (5om)
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ct 9 T 15:00 &

Current
Previous

Current
Previous
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Previous
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Previous

Current
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- -

B monictorin

)
1

QU

17.50 19.00 187 195 17.3

C °c °C °C °C

» TemperaturelDataCenter - Gradi Centigradi  + Temperature2DataCenter - Gradi Centigradi Temperature3DataCenter - Gradi Centigradi
» DCNewTempl - temperature v DCNewTemp2 - temperature

18:00 20:00 22:00 28.0ct 02:00 A : 14:00

» HumiditylDataCenter - Percentuale  + Humidity2DataCenter - Percentuale Humidity3DataCenter - Percentuale

« DCNewHum!1 - humidity ¥ DCNewHum?2 - humidity
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Prediction/estimation of
Average Score of Trip
Advisor as a function of
Twitter Vigilance Metrics +
other information

* Prediction/estimation of
Negative Scores on specific
Museum or service as a
function of Twitter Vigilance
Metrics + other information
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Dubrovnik: Data Analytics

e Assessing impact of
advertising

* Prediction of presences
on the basis of

e Social Media Twitter
Vigilance

e weather conditions
e Historical data

Twitter Vigilance

Snap4City (C), Sept. 2024
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Pont du Gard: data analytics

* Prediction of the , ———
number of sold tickets | Pandom|forest
24 hours in advance ) —r Lom

|
* Using: 24
e Historical data 31
 Weather conditions |

e Social Media N
N

et 6 7 8 9 1011121314 15 16 17 18 19 20 21 22 23 24
® e e :'Nmm"?mﬂ Ora predetta
Twitter Vigilance &
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. Industry production Domain (2o24s)

* Cost reduction, increase control on production

e Production optimisation

* Quality Level
 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)

* Monitoring KPI: administration, production, commercial, faults, etc.

* Early detection/warning, alarm, of critical conditions

e Multichannel Event reporting: email, Telegram, mobile apps, SMS, etc.

* Managing maintenance operation

 Computing predictions on KPI

* Computing predictive maintenance
 Solutions for Planning (optimization and what-if analysis)

* Generative Al and predictive Al for production plan optimisation

* Reduction maintenance costs, reduction of critical SLA conditions, improving quality level
» Algorithms and computational solutions, see next slide

Snap4cCity (C), Sept. 2024 191



Y SNAP/ciry

Industry Plant Supervision and
Maintenance

@ Alms
- Control Room: Higher level

supervision and monitoring
(since 2020)

« Management of Production
Plan Optimization

= Control of Perimeter with
drone and sensors

- Maintenance ticketing (since
2017)
= predictive (in development)
« 3D Digital Twin (in
development) 3
- Monitoring production

process quality
= Alerting
= Decision making




c"snmcm

Snap4Altair Decision Support

supervision and control, Industry 4.0
* Multiple Domain Data

ALTAIR

(CIHLIIMIIICIA] l

21 ESSECO!

* Distributed Control System: energy, flows, storage, |- S —— e
chemical data, settings, .. M““MWW -
* Cost of energy, Orders, ———— ] | mmw =
* Production Parameters - — — b e —
* Maintenance data e
* Multiple Levels & Decision Makers
* 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), Sept. 2024
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Digital Twin Local, 3D vs Real Time Data
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GeNotilLab Architecture for ALTAIR

ALTAIR

@mnmﬂmui

(5 ESSECO!

SNAP/

Analytical Data from the product quality
Lab(LIMS/SAM)

IOT App
Analytics

Dashboards

o Gestore Notifiche Laboratorio - GeNotilab

'| Badgeanas

i :

i i NIRRT
AAHABAARA

|IOT App “ Tools:
Management -- List of Chemical Analyses
-- List of Notifications
-- Define notifications
-- Program, send notifications

-- see notification status

( )

Users

Analysis

p—
ot

Notifications

IOT App
N / Vs Telegram

Snap4City (C), Sept. 2024 200



SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES % snapdery B

TOP

'c
\1"!’
PA'L‘
Ky

!
i 8
»(u
B @ ® sl
‘E@’J \‘(I‘ 3 ;‘r ,,‘ |
g }1& 1 \) ‘ Nz 7 "'M NB‘
(\ P%: B f,'J‘ e m '\V\g gcﬂ'}
(‘§ "' ‘/" W ¥ 0 ’A"‘ r""' . b
] \v‘ 7K ('r,‘/ 4 aw o | ¢ A & Appliances and Dockers §

?.'nq KR =7 AL /\/ ll\v e
oA, ‘ ‘ é‘!é O i}"{% ﬁ%‘ h\m w lnstallatlons ol

T '( r(";“ ’1 ‘ ) = '\\v ‘ “ v \'n.\ = l »

: ﬂ' ';"2 K SA g \\ A(‘{ A N LD \‘44‘( % ‘;‘: 4;' NS“‘ "'d ’&‘; '¢‘ >‘,:,

3 RS A uv\v !AV i X O B

: : ’v N
. Q avy & 0 DK
134 SRV KIS L/AV IR “’ NV '4 SO \\VA NG LRI NN RIS VIA\ PR 1K Y

22
S

.
2N

L"’p
4’\ \\"( \'A'i \'?‘;
‘\\

=
AT
-~

eSS
'A'Av‘:a'
941
Zi

5,
A
N\
3
”
7
=
\
)
5
AT
X
S,
S
y
]
Py
7
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AND TECHNOLOGIES LAB M

PINN: Physically Informed Neural Neworks Models

* Solving Navier-Stokes PDE (partial differential equations)
equation, via PINN approach

— Reduction of computing costs for simulating load effect into the
autoclaves curing process

— Validation wrt Open Foam
— Precision on steady and transitory cases

— Definition of Transfer Learning techniques 17

* Videos on https://www.snap4city.org/1010

Snap4City (C), Sept. 2024 202
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Comparison of PINN vs-©penFoam and error

L LK ¢

MFN-PINN (5612) AbsquTe Error
0.250

e i

I )

OpenFoam MFN-PINN AbsquTe Error
0.000 2.000 0.000 0.050 0.100

B B - ﬂ b'i
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TR\ AND TECHNOLOGIES LAB

* A feature optionally installed and optimally used to certify locally
or in federation with other installations.

* Blockchain technology on Snap4City can be used for:

— Certification of Data Messages =2
* Time Series, NFT with history of transactions, cold chains, transactions chains
* Maa$S, Waste collection Pay as you Throw (PAYT), etc.

— Certification of Devices/Entities =2
* Contracts, transaction, micro-transactions

— Certification of loT Devices/Entities Models
» Usage of Standard models and templates

Snap4City (C), Sept. 2024
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fe Dat
Fully non certified atd ] —
instantiate Data ] Time
Entity Model > Entity essage (t+1\_Message Series
Data ] [t+1,t+N]
Message
Fully certified : Data —
- Model Instantiatg - MData ] Time
tit v ntit essage :
ntity Model [=zrreg y 238 | Series
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' Message o
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Snap4CityDocker

c A Nonsieure  dashboare iSr T php? e d cl n p t Nuove Chrom:
Snap4CityDocker

Switch To New Layout (Beta)
User: userrootadmin, Org:

Organization
Role: RootAdmin, Level:

Add new request.

1OT Applications * Show | entries Search:

= 10T Directory and Devi
Device Identifier #| Fromdate #| Todate #| Request Status #| Report

& My IOT Sensors and Actuaters
10T Sensors and Actuators traffic_9001 1179-01-01T00:00:00 1179-01-21T00:00:00 completed DOWNLOAD REPORT 1000 0

OT Devices

10T Devices Management
[ traffic_9001 1179-01-01T00:00:00 1179-0115T00:00:00 completed DOWNLOAD REPORT

ke
EIEEED traffic_0001 1179-01-01T00:00:00 1179-01-06T00:00:00 completed

@

traffic_2001 179-01-01T00:00:00 1179-01-11T00:00:00 completed DOWNLOAD REPORT 528 o

Snap4CityDocker X ! epts Only X S x Snap4city IoT Direc

traffic_9001 179-01-01T00:00:00 1179-01-02700:00:00 completed DOWNLOAD REPORT
€ A Nonsicuro  dashboard/dashbo 2 fi h U t y a e 0 p blockeha 2 . N sponibile

traffic_2001 179-01-01T00:00:00 1179-01-01T00:00:00 completed DOWNLOAD REPORT

Ext. MS Broker Devices Discovery
Ext. MS Broker Discov: traffic_1002 2024-04-03T00:00:00 2024-04-26T00:00:00 tochange pending DOWNLOAD REPORT
Ext. Broker Devs Periodic Update 1

Snap4CityDocker

Switch To New Layout (Beta)

Rules for Discovery Showing 31 to 37 of 37 entries

Doc: IOT Directo User: userrootadmin, Org:
Organization

Role: RootAdmin, Level:

Create an 10T D

Create an |OT Device Model
LoGouT

dd a Y wice intc 4City
Add an IOT Device into Snap4City Add new request

Resource Manager  ~ 10T Applications + Show Search:

OO0 00U & & 88880

v |entries

Development Tools ¥ = 10T Directory and Devices

Device Identifier 4| Fromdate $| Todate 4| owner 4| RequestStatus $| Report

& My 10T Sensors and Actuators
T AT AT traffic_9001 1170-01-01T00:00:00 1170-01-02T00:00:00 completed DOWNLOAD REPORT % 0

Management

®
Decision Support Systems ¥ 0 B
traffic_9001 T170-01-01T00:00:00 T170-01-01T00:00:00 completed DOWNLOAD REPORT 48 0
5 & 10T Devices Management
Deploy and Installation ~ 9
8 Devices blockchain verification traffic_9001 T171-01-01T00.00:00 T71-01-21T00:00:00 sror DOWNLOAD REPORT 1008 0
SuperSetting v oker
P 9 IOT Brokers traffic_9001 T171-01-01T00:00:00 N71-0111T00:00:00 completed DOWNLOAD REPORT 528 0
@ FIWARE Smart Data Mod
= & 10TDev s traffic_9001 T171-01-01T00.00:00 T71-0115T00:00:00 completed DOWNLOAD REPORT 720 0
& 10T Devices Bulk Registration
traffic_9001 T171-01-01T00.00:00 T71-01-06T00:00:00 completed DOWNLOAD REPORT 288 0
& Ext Ms Broker Devices Discovery
s traffic_9001 T171-01-01T00:00:00 T171-01-02T00:00:00 completed DOWNLOAD REPORT % 0
s
= traffic_9001 T171-01-01T00.00:00 T171-01-01T00:00:00 completed DOWNLOAD REPORT 48 0
[ traffic_9001 1172:02-01T00:00:00 1172-02-21T00:00:00 completed DOWNLOAD REPORT 1008 0
[J  Create an 10T Device Instance
traffic_9001 T172-01-01T00:00:00 172-011T00:00:00 completed DOWNLOAD REPORT 28 0
[ Create an 10T Device Model
O Add an IOT Device into Snap4City = =

Showing 11 to 20 of 37 entries.
urce Manager ¥ Previous

Development Tools  +
Management ~

Decision Support Systems v

Deploy and Installation +

SuperSetting ¥
ard/i /management/blockchainrequests.php:
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Scenario:

MviRsTs - DINFO

EGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE

AND TECHNOLOGIES LAB

://www.snap4city.org/4

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), Sept. 2024

(P T

ﬁ

&l
i 'P‘ﬁ’mg

¢“SNAP/crry
X

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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https://www.snap4city.org/drupal/node/684
https://www.snap4city.org/drupal/node/671
https://www.snap4city.org/drupal/node/668
https://www.snap4city.org/drupal/node/664
https://www.snap4city.org/drupal/node/657
https://www.snap4city.org/drupal/node/642
https://www.snap4city.org/drupal/node/628
https://www.snap4city.org/drupal/node/629
https://www.snap4city.org/drupal/node/621
https://www.snap4city.org/drupal/node/620
https://www.snap4city.org/drupal/node/597
https://www.snap4city.org/drupal/node/617
https://www.snap4city.org/drupal/node/555
https://www.snap4city.org/drupal/node/547
https://www.snap4city.org/drupal/node/369
https://www.snap4city.org/drupal/node/546
https://www.snap4city.org/drupal/node/369
https://www.snap4city.org/drupal/node/545
https://www.snap4city.org/drupal/node/532
https://www.snap4city.org/drupal/node/530
https://www.snap4city.org/drupal/node/533
https://www.snap4city.org/drupal/node/540
https://www.snap4city.org/drupal/node/526
https://www.snap4city.org/drupal/node/528
https://www.snap4city.org/drupal/node/531
https://www.snap4city.org/drupal/node/541
https://www.snap4city.org/drupal/node/529
https://www.snap4city.org/drupal/node/527
https://www.snap4city.org/drupal/node/544
https://www.snap4city.org/drupal/node/544
https://www.snap4city.org/drupal/node/543
https://www.snap4city.org/drupal/node/524
https://www.snap4city.org/drupal/node/524
https://www.snap4city.org/drupal/node/553
https://www.snap4city.org/drupal/node/554
https://www.snap4city.org/drupal/node/554
https://www.snap4city.org/4

e o [ "‘; CITY
People Monitoring on Pub Services ® -

) -'. ‘hs

DIGIPOLIS Antwerp igipals

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

 Multiple Levels & Decision Makers

* Business Intelligence Dashboards

* People flow, OD flows "’

* Detection of critical conditions 9
e Historical and Real Time data s

e 20 fixed PaxCounters

e 2 Mobile PaxCounters
* Services Exploited on:

» Dashboards, Mobile Apps, API/data . v /L T ;
* Fully Controlled Devices by Digipolis l i o |2 S ALE
- o Finish | 530 BB [ scoe e s e

* Since 2019 i

Snap4cCity (C), Sept. 2024
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Valencia, FSMLR =

* Tourism Domain
* Counting People
* Environmental data
* Social Media

 Dashboards

* Monitoring and real time control

* People flow
e Twitter Vigilance

* Historical and Real Time data

* Services Exploited on:
e Dashboard

e Since 2020

Y SNAP‘ciry

;) = (=2 ]
Herit-Data ValencFSMLR wd interreg .
x o . 4 /Mediterranean ==
A
e HERIT-DATA
A
Herit-Data Main
“ - = ‘ \’,.. v

Ciao roottooladmin

Tue 3 May 14:07:17

. basilicaDesamparados_new.
il 0s.

RADAR SERIES

ZERi=
=

@ basilicaDesamparados _gases  basilicaDesamparados_new2
M criptaSanVicente A criptaSanvicente_conteo
¥ criptaSanVicente_meteo

4m

Santa Maria /IURISM(
(s Real . VALIRLIAPOS

HERIT-DATA - VALENCIA FSMLR - NEWGUI

SELECTOR - MAP

SELECTOR - TREND

3.May 10.May .

VALENCIA:ORIONVALENCIA-UNIFI:CRIPTASANVICENTE_NEW - CONSERVATIONSTATUS

* ‘— SR o S S

May21 Jun'21 21 AugZl Sep21 Oct21 Nov'21 Dec21 Jan'22 Feb22 Mar 22

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1MA==

Snap4City (C), Sept. 2024
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¢“SNAP/crry

Wes t G‘ eece - TR — interreg @

& —_— &G~ /Mediterranean e
(e 23 o e guns | HERIT-DATA

* Tourism Domain
* KPIs: ODM, Flows, ...
* Social Media T e .
* People Flows Y, =1

 Dashboards

* Monitoring KPI
* People flows —
* Twitter Vigilance T

Herit-Data Main

* Historical and updated data

NS

Herit-Data - West Greece Hotel Potential & Herit-Data - West Greece Varicus (B3

* Services Exploited on: e LT ——
* Dashboard Sm——| e J
e Since 2020 e ——

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1NA==
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Helsinki, Finland /A e-':smy

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 Jatkasaari area
(personal dashboards)

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

* Social: Twitter Vigilance, early warning
* Life in Helsinki: OD matrix people flow, =— L =ET

Twitter Vigilance SA, hot places, etc. —r: e
e Tourism and Culture ——

* Mobile App and MicroApplications:

e Helsinki in a Snap (all stores)

i, NThe Life of Helsinki

»
©

AT L mm—

NI
inflicflioflt

|

%? ==

i
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTQwNg==
Snap4cCity (C), Sept. 2024
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decidi strategie di sviluppo sostenibile,
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SUSTAINABLE CITIES 13 CLIMATE 1 LIFE
AND COMMUNITIES ACTION ON LAND

tersa & un serv

& Smartea

Privacy Policy ~ CookiesPolicy  Terms and Conditions

e

\/ Via Roma - Verso Rimembranza

Selezione Sonda 3| Veicolom)

Seleziona la data:
[mm/ddfyyyy O] [ Seleziona sonda V]

A Via Roma - Verso Migross ] % = [4m)
Lavagno SanWletro §
) di Lavagne _
] i : E =
Calognola =
‘/ Via Osteria - Da SP37 ai Colli 5 \ ./ \._.

0200 0400 0600 0800 1000
_, - . 1 Velocita media
) ) 2 Pe 3 - Velocita media
A Via Osteria - Verso centro paese v Velocita media

‘/ Via Copernico - Verso Ovest

- Traffic Data B

i
A Via Copernico - Verso Via San Rocco ~

- Environmental Data CANNE—
- People counting (pedestrian)

Case Nuave|

® Veicoli classe 0 - average_vehicle_speed class 0 & Veicoli classe 1 - average._vehicle_speed_class 1
Veicoli classe 2 - average_vehicle_speed_class 2 4 Veicoli classe 3 - average_vehicle_speed _ciass_3 ® Veicoli classe - vehicle_flow_class 0 @ Veicoli classe 1 vehicle_flow_class 1 Veicoli classe 2 - vehicle_flow_class 2
¥ Veicoli classe 4 - average_vehicle speed class 4 @ Veicoll classe S - average vehicle_speed class 5 @ Veicoli classe 3 - vehicle flow_ciass 3 @ Veicoll classe 4 - vehicle flow_class 4 @ Veicoli classe S - vehicle_flow_class §

Privacy Policy ~ Cookies Policy  Terms and Conditions. o g

“snapd
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Jewel Alarms
AMPERE

Ampere user li
I’/ Filters

Bivenes
et

4

C"{*‘SNAPtlmnusmv

Link to “Ampere User Man:

Click on

GOOD HEALTH 2022-4-11115216.0002

Deviceld

Jewel AND WELL-BEING

2022-04-11T13:56:29.9527 Operator Called: S Sev
2022-04-11T14:37:52 6562 APP alert Pin Action
2022-04-11T14:38:24.1127 Operator Called: 118
2022-04-12T08:16:46 0762 APP alert Action
2022-04-13T12:07:27.5862 Operator Called: 118
2022-04-13T15:16:45.987Z Operator Called: Daniele Bologna test_description
2022-04-14T13:00:15.680Z Operator Called: 115 new action
2022-04-14T13:19:18.1187 Operator Called: 115 test new action
2022-4-11T15:18:47.000Z Operator Called: M Bol

Operator Called: 112

First << Prev 1 2 Next = Last

4

Snap4City (C), Sept. 2024

Called: 118

List of user event's

;8

Operator Actions

Call User:
© Daniele Bologna (3381122333)

Call Contacts:

OM Bol (057123693966)
OS Sev (255249146)

ER Numbers:

©call 115

O Call 112
© Call 118

Description:

¥

Cancel
225



https://www.snap4city.org/944

On Line Training Material (free of charge)

¢“SNAPciry @

Ist part 2nd part 3rd part 4th part 5th part 6th part 7th part 8th
: e Data Ingestion |System and Deploy| Smart City API: |Design and Develop
Overview Dashboards IOT App, IOT Network| Data Analytics ProcesSes Y Web & Mob. App Sriiart CHRORS

Snap4City (C), Sept. 2024
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UNIVERSITA * SOLT IO
DEGLI STUDI QF!FEI}I\EDIO DISTRIBUT_IED SYSTEMS AND e“' s NAp4 m
FIRENZE BSHumoe Dol bl o CITY et
AND TECHNOLOGIES LAB
[
Front-End - o
- Entity Directory: APl Manager crees Applications
\ Facilities
Smart Data Models /r . \ Traffic Optimiz.
loT Data Models \ Federa.ltlon @—pp-| | Scenario Editor — :
. i \ Smart City API p rx; | TrafficLightPlan
\_ Digital Twins Y, N g Business Intellig. T !
S | e=— Sy OpenSearch |, CsBL ublicTransport
G@@H I Deal | [ Dashboard Bld | Parking anc_;.I
Q ( Dol ‘Irs H 3 - ﬁ & Manager Lighting Mn&l_
, ra | I |
_ CustomThemes Building Mng.
®0 L — i g Vg
Brokers & GeoServer | Entitylnspector — : -
Q @4—? ) I Synoptics Environment
Q) server.center . . I
9 BIM Data Managers KPI Support Waste Mng.
| I | — I
1
. _ ) Node-RED pg Service Map E M
Social Media ) Studi — nergy iving. :
BIM Gis €= o s : 1 tudio HLT Manager Tourism Mng
Gateways, safgl Artificial Intelligence: - =
External Services . ML, Al, XAl, DA 3D Digital Twin Mobile Apps
Web Scraping On Edg loT App .
Third parties solutions
A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ...
N 4 N j




i UNIVERSITA g
g ;..”ul‘f;l‘ é)a DEGLI STUDI DINFO “
12 RESTENTOD  STRRUTED SITENSAND, Y SNAp4
ALY 4 RS F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy <

SN AND TECHNOLOGIES LAB

e Recall on Snap4City Architecture

* Snap4City Dashboards Purposes and Uses
— Snap4City Dashboards vs Technical data monitoring dashboards
— Snap4City Dashboards main concepts

 Main Data Kinds: data vs representations
* Snap4City DASHBOARDS: Main Concepts and simple Widgets
* Creating a Snap4City Dashboard
* Snap4City Multi Data Map Widget
* Snap4City High Level Types
— Video Streams from TV Cameras

— External Services (integration of) your or third party web pages
— Synoptics, Custom Widgets as External Services

* Selector for the Multi Data Map Widget
e Data Inspector vs Data Processes Details

* Dashboard Management https://www.snap4city.org/944
* Training Material

Snap4City (C), Sept. 2024
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UNIVERSITA T
DEGLI STUDI QF!FM\IEDIO EBF!BUSTE!;!;TEMSAND / ] ~ | J J SN Ap4 w
FIRENZE B oo  Bemerremorcarsie W/ [ 0@l A=00 1 J LICS CITY

AND TECHNOLOGIES LAB

* implementing sophisticated Business Intelllgence Tools

Open to receive a range of possible Actions, to produce a large
combination of results in terms of data and representations.

On Dashboard Business Logic

Actions, selections

L meennunEiEn g

loT App: Business Logic g
Filtering, ...
Data Analytic \
{
o © G .. [ ———— ]
S + E o/
{é 8 % fll’@/)
I Smart City API Jata Coordinated resulting
_ Storage: Flow of selected Effects
Historical data data
-

Snap4City (C), Sept. 2024 230



guvesy DINFO  DISIT ;
PIREMZE Reemo gsmermsemene, SNAPD/
F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy
AND TECHNOLOGIES LAB s
-
» | |

nboard Builder: Development

Create, save, load
Dashboard Wizard ’ ’ ’
— . |dgetCoIIect|on delegate, grant access,
..... DataTranszLmatlon “

change ownerhii

IOT Applications

~—_ Knowledge Base,
N — Km4City "

Applicat
ions

B External
= 27T N Szrvices
Knowledge and Storage o
Data from the Field and

City + MyKPI ++

Public
Dashboard
Collection

My Own Dash/
. Snap4City(C), Sept. 2024 231



Wizard

Dashboard features Data and widgets ‘ Check and summary

| m&" mw.m.maa % f"
E XX u \@

Webpage |

Carmignano

4
/F:esale 4

Aerdp
7
Fire
——Aerigo
Vespucei Y

F\renze ——

Pnr\usslsva

Bagoa. mpou Sm

Montelupo

Fiorentino L
2 4 3 © OpenStrestliap contributors.

| | , = o B
— - f asSNROoarc 2arc

High-Level Type Subnature Value Type Value Name Last Value Healthiness

Special Widget Environment Weather Forecast Previ_Meteo . Vernio [ 2018-07-08 16:0018 public
Special Widget Environment Weather Forecast Previ_Meteo special weather Vergemoli ® 2018-07-08 16:0018 public
Special Widget Environment Weather Forecast Previ_Meteo spacial weather Vecchiano (] 2018-07-08 16:0018 public
Special Widget Environment Weather Forecast Previ_Meteo spacial westher Vaiano ° 2018-07-08 16:0018 public
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaglia (] 2018-07-08 16:0018 public
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaglisotto [ ] 2018-07-08 16:0018 public
Special Widget Weather Forecast Previ_Meteo special weather Vagli di sotto (] 2018-07-08 1600718 public
Special Widget Weather Forecast Previ_Meteo special westher Uzz3r0 2018-07-08 16:0018 public

Hide columns. stfilters | Selected rows:0 Previous 1 2 3 4 5 _ 1081 Next
Universita degli Studi di Firenze - Unifl Sat 6 Aug 10:58:01

Choosen data sources
Value Type Value Name DataType LastDate Lol = éSNAPACITY ‘ Florence Carparkmgs = Newgw PA

data available in table
Previous  Next

You must select one widget type
SELETTORE
Campi 8isenzio seqqnie o
: L A ¥l Pan g Mlgnone Manteiern
< CarParkiOT > o + pCaiano S Man - ! R e i
-h9 she o . ; P, A
b / . .
'74 Car_park CAT > 12 o <an ooering © Quaracchi EPH l/ » y
Ny B T i % A sinf
¢ / N\ slgna T wantignash ) P Setignan :
" N i \ Is:;lcluj ‘/x oﬂt!;;::‘:‘
/ Lastgd aSigna. 7 B T e Firenze s =0
ek 5" 4 A Cisonni i — ‘E
STATO PARCHEGGI 2m R Y - ) o pe
% | 4§ (Scdndicei % P
/ 2 Ricald ‘,‘“\' £ Bagno a Ripali a LS
Py < Makmanule » ! " ’ 3 .
i A oite 8 (e 4
E o \\ L abiams fﬂ';r;/‘—\ \ gy
60
200 PARTERRE 7m PARTERRE - ANDAMENTO NUMERO POSTI LIBERI im ©
. . L "
'he Wizard help you In selectlng : -
freeParking .
only possible combination of data i
106
Posti disponibili
h . t t . . an. il 1. Aug 2. A 3. Auc 4. Auwa 5. Aus 6. Awa

Snap4City (C), Sept. 2024
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Wizard
Data and widgets Check and summary
Slngledatamch‘]ets
. ‘ - — : o : (ST =
Carmignano f\ \ .Mrapom .F{esnlp H. | | I . | .f-“ v-.“ E m % o“:? \W m%"-m? E % P
8 e o\ PENED DS & E’l A FAME ) B ThIES

h ! . 4 c 1= J: ! I I
& Slgna '1 Vespucei W1 i T T S o
) Pontameve N . ‘ - ©
Lastra a Signa ky F|renze S — | Y il | | i ||

Murtl data widgets

Dashboard features

Scandicei A
Bagno a R|poh
AL

Mnn}elupn X /"
Fiorentino M
‘th_,_.-—-/ N S

All selected (10) ~ Al selected (55) ~

& OpenStreethap contributors

Al selected (776) ~ Al selected [315] ~ Allselected [47) = All selected (2) ~

High-Level Type 1 Nature Subnature Value Type Value Name Data Type Last Check Ownership

Special Widget
Special Widget
Special Widget

Environment
Environment
Environment

Weather Forecast
Weather Forecast
Weather Forecast

Previ_Meteo
Previ_Meteo

Previ_Meteo

special weather
special weather
special weather

2018-07-0816:0018
2018-07-0816:0018
2018-07-0816:0018

public
public
public

Special Widget Environment Weather Forecast Previ
Special Widget Environment
Special Widgest Environment
Special Widget Environment
Special Widget Environment

Hide columns s '

ngh—l_ew.l Type 4 I N.le 5 Subnatu

Meteo special weather valano
Meteo special weather Vaglia
Weather Forecast Previ_Meteo special weather Vagli sotto
Weather Forecast Previ_Meteo special weather Vagli di sotto
Veather Forecast Previ_Meteo special weather Uzzano

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

2018-07-0816:00:18 pukblic
2018-07-0816:0018 public
2018-07-0818:0018 public
2018-07-08 16:0018 public
2018-07-0816:00:18 pukblic

Weather Forecast Previ

0000 OO!




UNIVERSITA
DEGLI STUDI

FIRENZE

Mun(elupo
Fiorentino

IS St

All selected . v All selected . v

TransferService.
IndustryAndMa
Environment
Environment

DINFO

DIPARTIMENTO DI

Vt‘spum

)..

All selected ...

Subnature
Weather
SensorSite
Computer
Air
Air
Sensorsite
SensorSite

SensorSite

INGEGNERIA
DELL'INFORMAZIONE

TA INTELLIGENCE
&

\ SYSTEMS AND
HNOLOGIES LAB

New Data Ins

Data Inspector BETA OS

Firenze “————

All selected .. v

Model
DIDAI
METROT
AltairStatoPom...
BIMET_SMART.

ARPAT_QA_FI-

METROS14
SI052032FS9390.

METROE31

Allselected _. v

Broker

Santa Verdiana

Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda

Altair-soda

¢VSNAPlcy i

nector/Wizard

Now displaying in Standard Mode

Switch to the Synoptic Mode to select MyKPis and sensors that you need for your synoptics.

\ S e
© OpenStreetMap contributors

Data sources

All selected .. v Allselected _ v All selected .. v Aliselected . v All sel

Value Type Data Type

webpage

Value Name Value Unit Last Value
Mio sensore
Altair Valve State 2021-06-05 00
2021-05-20 13:51.
2021-06-07 17:3.
2021-06-0717.3.
2021-06-07 00....
2021-06-07 00:

2021-06-07 00
S o

webpage
Altair Pump St webpage
Altair pump 43.
Altair valve 541
Altair Pump 4321

webpage
webpage
webpage
Altair Stock sta

Altair Pump 92

webpage

webpage

ected .. v

2024-01-10 01:3
2024-01-10 013,
2024-01-10 013
2024-01-10 013,

2024-01-10 013..

2024-01-10 013,
2024-01-10 01:3
S

Allselected _. v

Healthiness Last Check Ownership
2023-07-18160...

Search...

Nn. 0600 1200 18:00

Feb

12 06:00 1200 1800 13.
Feb Feb

Search... Search... Search... Search... Search... Search...

Search...

Search

06:00 1200 18:00 14 06:00 1200 1800 15
Feb Feb

0600 1200 1800 16
Feb

06:00 1200 1800 17
Feb

06:00 1200 1810

Snap4City (C), Sept. 2024

Filtering/Searching for
individual fields (even for
some fields not displayed
as geographic
coordinates)

Geographic Filtering

Text Search on all fields

Menu for choosing the
fields to display in the

table
View on Map(via

PREVIEW)

Data and Trend
visualization

Opening Digital Twin

Pass to Synoptic
mode

Select the graph
representation
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S Ty > B o adh e n = _l%a |
Dashboard Widgets: List and Editor
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Ingestion, aggreg. = exploitation

* loT App Visual

rogramming, no coding

e Data transformation

* Integration, Interoperab.

Data ingestion
Business logic

* Edge and Cloud

* MicroServices data
driven develop via

visual language
Node-RED
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Available Al Solutions on Snap4City

https://www.snapdcity.ore/997  More than 80 Available Solutions & 300 Al applic.

* Mobility and Transport

* Environment, Weather, Waste, Water
 City Users Behaviour and Social analysis
* Energy and Control

* Tourism and People

» Security and Safety

* High Level Decision Support Solutions
* Asset management
* Resilience and Risks Analysis i ,
https://www.snap4city.o

* Low level TeChniqueS rg/download/video/DPL
SNAP4SOLU.pdf

https://www.snap4city.org/download/video/course/p4/

Snap4cCity (C), Sept. 2024 263



https://www.snap4city.org/download/video/course/p4/
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/997

(P T

o

u‘«7$m.

UNIVERSITA ' ‘ +

DEGLI STUDI IRFTITIMNEN'E on DISTRIBUTED SYSTEMS r ' '

l: [ RE N Z E INGEGNERIA AND INTERNET CITy
DELLINFORMAZIONE TECHNOLOGIES LAB W

Ciao roattooladmin FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -
Wed 14 Feb22:40:02 NEWGUI

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

&P U3 Heatmap MULTI MAP

antAntonio 6 - S L A 572y S } 5-53 g
° NO2 Heatmap R S 0 A 3 5y, : 3
4 g 4 - 5 Typlooms oionninay £ 4 | Scenario name:

o Europ. AQI R /8 7. Bike 5haW I A‘ ) y U3 v ‘ ‘ . N < Location: [ - |
Heatma | - 5% < i Ia ¢ i 2 ) P Scenario description:i,;; ario descriptio
§ IR g : >SS R 4 |

. T} ReferenceKB: |
Air Humidity |
Santa Mdria

L =T 5 Save Road Graph:
) 1 Maddalena 3 26 [ Y:
Heatmap .' C N () e 3 1 v Save traffic Sensors:

dei Pazzi
= / = 57 Save other Sensors:
/4

Q.
Air Temp. G 2

> Carabinie
Palazzo Carabinier|

Heatmap B : Caccin X . B
Wind Speed y 4 X 7 ; 4 4 = S
Heatmap R p p 2 ? : ——— Fluid raffic
Gral Pred. HM
NOX (3m)

Gral Pred. HM
NOX (6m)

Heavy traffic
= Very heavy

Sensor position

[o]e]e]z]+]s]

3 7R X A > . ndj Hotel~ ¢ ) 4 al r FirenzeFIPILITrafficRealtime
Traffic Sensors oy g e e th ] B Traffic Heatmap Controls: 24H
| : - SR i) i 2 s \ Smscl s Ifs Max Opacity: ¢ cnssss———() > 1
“ Traffir Elaw 2 [ ) P’e”apiana" iy Ty i e e S ¢\ Ccloce il <Prev 2024-02-08 23:00:00
7 ! e 5 Fi d

Poste Italiane

<
]
oy

Via defs ¢ _— g N S R
€l Uy - 7R > ooty 20 3 4 Tabernacolo

Firenze Air quality trends

TEMPE... 8m SIRSENSOR_T0S01001096 - TEMPERATURE

Firenze GRAL Scenario

Trafair Main Dashboard

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQyMw==
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u Save traffic Sensors: [Yes v
r/ Save other Sensors: |Yes v
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To: ’gg/mm!aaaa Dl ’I Ed It Road
| Save || Show Summary H Cancel | ’ Segment
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Defining Context via Editing

Scenario:

* Select area and data

e Editing roads, POI, loT
entities, ..

e Save/load, share

Change status

DISI
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

A Scenario includes:

* Metadata
e Status and versions,
date time

e Period of validity

* Road graphs, cycling,
pedestrian seg.

* List of data, sensors

* Etc.

Computing in the
Scenario Context as:

m

i *ﬁm‘

¢“SNAP/crry

ReLoading Scenario in JavaScript
: e Evolve Scenarios

v seomaaavie | e [Jse Scenario to context the
o Data Analytics: R Studio,

python data Python for computing

analytic

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -
) NEWGUI

= -lu -

KPI, Metrics,
SUMI, SUMP,
15MinCity Index
Heatmaps ==
OD Matrices =
Traffic Flow
reconstructions
Predictions =
Routing, constrained p— i
routing

Early Warnings

Etc.

I 300000000¢

Firenze - Trafair - AirQuality Heatmaps
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Identification of Process goals and Planning

— Which goals

— How to compute, which language

— Which environment, which libraries
Data Discovery and Ingestion (from the general life cycle)
Data Analysis: feature engineering, feature selection
Data review and preparation for the model
Model Identification and building: ML, Al, etc....

— Training

— Tuning hyperparameters when possible
Model Assessment and Selection

— Validation in testing

— Assessment on a set of metrics depending on the goals: global
relevant and feature assessment

— Assessing computational costs

— Impact Assessment, Ethic Assessment and incidental findings

— Global and Local Explanation via Explainable Al techniques
Model Deploy and Final Validation

— Optimisation of computation cost for features, if needed
reiterate

Solution on Production (security, scalability, etc.)

Snap4City (C), Sept. 2024
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Model Assess. Models

& Selection Identification
yL 4 A
Data review
Model Deploy and preparation
& s s
Final ata Analysis,
Validation Feature
Engineering
/N ;1
Solution on Data Discovery,
Production Data Ingestion

Identification of
Process Goals
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Using them into
|OT Applications

Smart City APl from Knowledge Base and other tools




: ! ¢“SNAP!
Data Analytlc Container O~

loT App / Node-RED

& ﬁ‘,_...ﬁm-
~ pgthon st —~ B , o eemAne @
@ i . # P'Umbelftéﬂtﬂ Use Snap4City Data Analytic
‘ 0T Appl|cat|on T Node, and load in the code
Wdocker python data you developed_

: J—— el
Studlo i @

Develop .py or .r program on (i) Snap4City

platform online, or (ii) your Development e ——
Machine. e A
The code has to respect the guidelines @ Deploy the lIoT App = Snap4City Container Manager based on
provided for creating API. =t Marathon/Mesos is creating a Container for your Data Analytic code
The API are called as a MicroService B ocker e |
For example see: E ."docker
https://www.snap4city.org/641 R C O
https://www.snap4city.org/645
Data Analytic Data Analytic
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Userinterface + Userinterface T Deol
Business Logic Dashboards es eploy
Tables and Dalshboard
Producti Validation i
Documents roduction Builder, CSBL
Development life Extra Dashboard
Management .
cycle manual Widgets
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[
Front-End - o
- Entity Directory: APl Manager crees Applications
\ Facilities
Smart Data Models /r . \ Traffic Optimiz.
loT Data Models \ Federa.ltlon @—pp-| | Scenario Editor — :
. i \ Smart City API p rx; | TrafficLightPlan
\_ Digital Twins Y, N g Business Intellig. T !
S | e=— Sy OpenSearch |, CsBL ublicTransport
G@@H I Deal | [ Dashboard Bld | Parking anc_;.I
Q ( Dol ‘Irs H 3 - ﬁ & Manager Lighting Mn&l_
, ra | I |
_ CustomThemes Building Mng.
®0 L — i g Vg
Brokers & GeoServer | Entitylnspector — : -
Q @4—? ) I Synoptics Environment
Q) server.center . . I
9 BIM Data Managers KPI Support Waste Mng.
| I | — I
1
. _ ) Node-RED pg Service Map E M
Social Media ) Studi — nergy iving. :
BIM Gis €= o s : 1 tudio HLT Manager Tourism Mng
Gateways, safgl Artificial Intelligence: - =
External Services . ML, Al, XAl, DA 3D Digital Twin Mobile Apps
Web Scraping On Edg loT App .
Third parties solutions
A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ...
N 4 N j




TOP

/
FROM CITY -
DASHBOARD TO
APPLICATIONS

\ Tl N I\ \ / b
¢ - N = 1 B 3 L0
:'7?' - ': e “ - - _ ISk .
> SYSTEM AND CITY
; CRESILIENCE
onmtfo :
SMART CITY API,
10T APPLICATIONS, SNAPACITY THE
Mlcaomvucss . VIEW OF THE

IHELOGIC AND BAsLT And

Data Ingestion |System and Deploy| Smart City API: §Design and Develop
T T I
. Overview Dashboards  [IOT App, IOT Network|  Data Analytics processes lnstall Web & Mob. App i Solutnons

®
MANAGEMENT




i it | DANEO | e é SNAP/ciry &
How the Dashboards / Apps Exchange data (2024/3)

Data, web pages, etc. é

(Http(s), W, ...)
Third Parties APlIs, services, gateways, pages EEEREEFRERRRY Web and Mobile Applications
Data (ODBC, JDBC, Mongo, ...)
Direct storage, databases TEERRRRRRRRRY

GIS, Maps, Heatmaps, Dashboard Builder ___ Dashboards

Traffic Flow, ODM
Data Manager

Entities, devices, data

>

Dashboard Wizard

Dashbo 7 ‘7

slllllllllllllllllllll

| |
| |
| |
| |
| u q
. - API/ServiceMap
u u Brokers
| | ]
| | | ]
: :
- GeoServer -
| | | ]
| | ]
| | |
| | | |
croServices MitroServices
| | | | | |
\ A A 2 / ‘
8 Eveliiland SxtionsiiVss) [ Widget Collection = s

MicroServices ﬁl
Client-Side Business Logic (Visual Editing, and JavaScript)

J L J
Processing Logic/loT App (Server-Side Business Logic)
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How the Dashboards exchange data

raffic Flow, MAPS, Heatmap
IS, HTTPs URLs

Dashboards

i i B BY

I Req. ServiceURI, KPI

. Dynamic Data:
g OO ZT —— ServiceURI, MyKPI,
= — | Events and Actions
e | Eve_nt Iﬂvg Sﬂop_tlcs

Client Side Business Logic
in JavaScript (when needed)

Server Side
Business Logic
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Selector - Map

Jl-rzn:me ung

Palizia
Municipale
“Fortezza

Selector

« Car_park
A metrotrafficsensor
‘ Air_quality_monitoring_station

A Weather_sensor

https://www.snap4city.org/dashboardSmartCity/view/Gea

H o geIJ'aR'*'PaGDI'm\__-' S -

DISIT

P
DISTRIBUTED SYSTEMS AND \ {
INTERNET TECHNOLOGIES LAB -
DISTRIBUTED DATA INTELLIGENCE

AND TECHNOLOGIES LAB

First Bl Example

Pie Chart 9m

JRErN TGN OTE)

wa Gurdn Spaduhnr

i

coc*‘zgmwnmq 521
soGAIEuN-EoRVAMA
ABBREVIZIATA PARK
CONSORZIO SOC. COOP.

MORGANA SOC.

COOP. SOCIALE .
DISIT:orionUNIFI:CarParkStazioneFortezzaFiera i 16

DISIT: orionUNIFLP; mSl‘,azmneFon Z; F
B R P o A S gL ote

Radar Series 4m
~Fortezza BB
da Basso : . .
- occupiedParkingLots 220 800 capacity
diglionie Llceu
Rastriglia®, - ] 2125 521
\ ; 46
400
freeParkingLots

DISIT:orionUNIFI:CarPark StazioneFortezzaFiera
# DISIT:orionUNIFI:CarPark StazioneBinario16

DIST i I:Parcheggio Fortezza Fiera

DIST i l:Parcheggio Binario 16
¥ DISIT:erionUNIFI:PARK SERVICE SOCIETA' COOPERATIVA SOCIALE IN FORMA AB..
@ DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALE INF..

€ OpenSwreetMap-contributo
Bar Series 4m

600

200 397

212
139 117
6

occupiedParkingLots

freeParkingLots

DISIT:orionUNIFI:CarParkAlberti
DISIT:ericnUNIF:CarParkCareggi

@ DiSIT:orionUNIFI:CarParkBeccaria
DISIT:orionUNIFI:CarParkCltrarno

ampie

¢“SNAPciry

Mon 10 Apr 12:00:40 =g
Time Trend Comparison 4m @
500
250
- R — —
0o == B e e N
-250
4. Apr 5. Apr 6. Apr T. Apr 8. Apr 9. Apr 10. Apr
DISIT:orionUNIFL:CarParkAlberti - freeParkingLots
# DISIT:orionUNIFI:CarPark S.Lorenzo - freeParkmgLnts
DISITzori: NIFl:CarParkPal.Giustizia - freeF ots
DISIT:orienUNIFI:CarParkOltrarno - freeParkingLots
¥ DISIT:orionUNIFI:CarPark Parterre - freeParkingLots
Time Trend Comparison 4m @
104
102
to100
98
96
08:30 0%:00 09:30 10:00 10:30 11:00 11:30
DISI T EMETRO1028 - yLevel # DISIT:orionUNIF:METRO1029 - anomalyLevel
DISIT:ericnUNIF:METRO10320 - anomalyLevel DISIT:crionUNIF:METRO1032 - anomalyLevel
¥ DISIT:erionUNIF:METRO1033 - anomalyLevel
Time Trend Comparison im @
50

25

pgi?

20. Mar 27. Mar

DISIT:orionUNIFARPAT_QA_FI-BASSI_SV - PM10
# DISIT:orionUNIFI:ARPAT_QA_FI-BOBOLI_3V - PM10

DISIT:orionUNIFI:ARPAT_QA_FI-GRAMSCI_SV - PA

DISIT:orionUNIFI:ARPAT_QA_FI-MOSSE_SV -
¥ DISIT:orionUNIFI:ARPAT_QA_FI-SCANDICCI_SV.
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1) Select the area of
interest on map

2) Select the sensors
kind of interest

3) Drill down on map

4) The JavaScript
CSBL on Map will
send data to the
programmed
Widgets. In this
case, arrowed in
RED

From vViap t

DISIT

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB
DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

]

= CQ lSNADdcnv

Selector - Map

"y ella - =adolini
‘& ) | £ "’"“_tiione Ungherese
-‘.\ ‘ 7
LW < -
| i i =
vy L -
" \\\\ ! peti
s W e ST
7L \*‘\ V5 |~ P
Ths '\ WA - & Pbrta Mugnane  oa19
T ) 7 delle
yDrill | * Nazioni
i #
’ «Pal; S -
g Mo ‘
8 §§ PO Soccorso.
| GHEs - alla Campagna,
| A .8 ;! \ Palazzina
s, Padiglione ", \ Lorenese
/5.\: /) Arsgneice Teatiinony, \
ggé ozl Lorenese
AR e
& !
_Fortezia
g} L p sy
: 33 \, Padigliorie™ .
B | ‘Padiglione’, Licea >
N R_.asmq\la \ _-Seherma
\ s
Cp
- Porta a
Faenza
; e
EH?S'H'H/(L é
[ e g
=
9R &
y g £

Munitipale © OpenStreetMap o

“Fortezza .
Selector
+ Car_park

A metrotrafficsensor
. . . - .
A | Air_guality_monitoring_station

A Weather_sensor

Pie Chart 9m

“orionUNIFI:CarParkStazioneBinario16
e Fm’lﬁ%zg I;l ig s

Radar Series 4m

jiedParkingLot
occupiedParkingLots
212, 521

4

400
freeParkingLots

DISIT:orienUNIFI:CarPark StazioneFortezzaFiera
# DISIT:orionUNIFI:CarPark StazioneBinario16
DISIT:orionUNIFI:Parcheggio Stazione Fortezza Fiera
DISIT:orionUNIFI:Parcheggio Stazione Binario 16
¥ DISIT:orienUNIFI:PARK SERVICE SOCIETA' COOPERATIVA
® DISIT:orionUNIFI:CON SORZIO MORGANA SOCIETA' COOPE!

IALE IN FORMA AB...
IVA SOCIALEINF...

Bar Series 4m

400

212
& & m
0 &) | 6

freeParkingLots occupicdParkingLots

DISIT:erionUNIFI:CarParkAlberti
DISIT:orionUNIFI:CarParkCareggi

@ DISIT:orionUNIFI:CarParkBeccaria
DISIT:orienUNIFI:CarParkQltrarno
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Mon 10 Apr 12:00:40 =g
Time Trend Comparison 4m @
500
250
. J— p— — -
) == WA \
-250
4. Apr 5. Apr 6. Apr 7. Apr 8. Apr 9. Apr 10. Apr
DISIT:orionUNIFI:CarParkAlberti - freeParkingLots
+ DISIT:orionUNIF1:CarPark S.Lorenzo - freeParkingLots
DISIT:orionUNIFI:CarParkPal.Giustizia - freeParkingLots
DISIT:orionUNIFI:CarParkOltramo - freeParkinglLots
¥ DISIT:orionUNIFI:CarParkParterre - freeParkingLots
Time Trend Comparison 4m @
104
102
* 100
98
96
08:30 09:00 09:30 10:00 10:30 11:00 11:30
DISIT:orionUNIFI:METRO1028 - anomalylLevel # DISIT:orionUNIFI:METRO1029 - anomalylLevel
DISIT:orienUNIFI:METRO1030 - anomalyLevel DISIT:orionUNIFI:METRO1032 - anomalyLevel
¥ DISIT:orionUNIFI:METRO1033 - anomalyLevel
Time Trend Comparison 4m ©
50
"5 25
2
0

13. Mar 20. Mar 27. Mar 3. Apr

DISITicrionUNIFI:ARPAT_QA_FI-BASSI_SV - PM10
# DISIT:orionUNIFI:ARPAT_QA_FI-BOBOLI_SV - PM10
DISIT:erionUNIFI:ARPAT_GA_FI-GRAMSCI_SV - PM10

DISIT:orionUNIF1:ARPAT_QA_FI-MOSSE_SV - PM10
¥ DISITiorionUNIFI:ARPAT_QA_FI-SCANDICCI_SV - PM10
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1l J (,J DWIN

1) C||Ck on the Donut Pie Chart om Pie Chart o
element

228

DISIT:orionUNIFI:CarParkStazioneFortezz...

socAlEuy-EermAMA
ABBREVIEIATA PARK
CONSORZIO SOC. COOP,
MORGANA SOC.

521

) GOOP. SOGIALE .

DISIT:orionUNIFI:CarParkStazioneFortezzaFiera DISIT:orionUNIFI:CarP: DISIT:orionUNIFL rtezzaFiera

2 ) TI J ava SC ri t C S B L ey sl ot capacity  freeParkingLots  occupiedParkingLots
Radar Series Radar Series 4m
.
on the Donut Widget - :
occupiedParkingLots capacity
occupiedParkingLots capacity
2122 521
46

228 521

will send commands

freeParkingLots

f DISIT:orionUNIFI:CarPark StazioneFortezzaFiera
4 + DISIT:ori I:Car ioneBinario16
tO t e p rOg ra l I I I I l e ‘ DISIT:orionUNIFI:Parcheggio Stazione Fortezza Fiera
DISIT:orienUNIFI:Parcheggio Stazione Binario 16 -
¥ DISIT:orionUNIFI:PARK SERVICE SOCIETA' COOPERATIVA SOCIALE IN FORMA AB... frecParkinglLots
# DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALE IN F... DISIT-orionUNIFI:CarPark StazioneFortezzaFiera
gets to focus o |
Bar Series 4m 3m
.
500
selection, as
400
L L] 500
| Ighte the ’
=
g g y 200 3
212 250 521
& = "
0 mEm 5 3 228
re a r r O W S freeParkingLots occupiedParkingLots
0
DISIT:orienUNIFI:CarParkAlberti @ DISIT:orionUNIFI:CarParkBeccaria capacity freeParkinglLots occupiedParkingLots

DISIT:oricnUNIFI:CarParkCareggi DISIT:orion UNIFI:CarParkOltrarno
DiSIT:orionUNIFI:CarPark StazioneFortezzaFiera
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B ] _ CS B L First Bl Example S o

2598

Pie Chart 9m 223

DISIT:oriorDISIT:oTionUNIEI:Rarchéggiozz...
Stazione Fortezza
Fiera

1) Click on the Legenda
of Bar Series

521

D?S]I?Frr :qriori}ujll\f;fﬂ:CarPark_Sr.‘iszfoquoanfzaFferg
- orion :Pa io Stazione Fortezza Fiera
capacity mega%ﬁ%ts occup!ed'l-%jgngfsts

ABBREVIATAATA PARK
CONSGRZIO SOC. COOR.
MORGANAISOC.
] DISIT:orionUNIFI:Parcheggio Stazione Binario 16 ~ @ DISIT:orionUNIFI:CarParkStazioneBinario16
SIT:ori

rionUNIFI:PARK §£§ahgg socﬁg@;gggf&gﬂrw Sggﬂﬁm{amﬁ,ﬂﬂ!?ﬂm?ﬁ PARK

ArPaAE as AR R R

2) The JavaScript CSBL s S 4m

Series 4m

h B S . . I I E occupiedParkingLots ann 800 capacity
on the Bar Series wi
298 _ .._f 521
\, 96 /65

send commands to

400
freeParkingLots

DISIT:ori: NIFl:Parcheggio 5 Binario 16
e rO ra l I I l I l e + DISIT:orionUNIFI:CarPark StazioneBinario16
DISIT:orionUNIFI:PARK SERVICE SOCIETA' COOPERATIVA SOCIALE IN FORMA AB...
DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALEIN F...
Widgets to remove

320
freeParkingLots

DISIT:orionUNIFl:CarPark StazioneFortezzaFiera
+ DISIT:ori NIFl:Parch io Stazi Fortezza Fiera

¥ DISIT:orionUNIFI:CarPark StazioneFortezzaFiera
@ DISIT:ori NIFI:Parcheggio 5 Fortezza Fiera

) Bar Series im
the unselecte Bar Serles
750
750
L]
devices, as
) = .
250 521527 . 250
L L)
= II s 223 275 238} 243
0 5 I 0
capacity freeParkingLots cupiedParkingLots capacity freeParkingLots occupiedParkinglLots
DISIT:ori: NIFl:Parcheggio 5 Binario 16
re a r ro W S @ DISIT:orionUNIFI:CarPark StazioneBinario16
DISIT:orionUNIFI:PARK SERVICE SOCIETA' COOPERATIVA SOCIALE IN FORMA AB...
DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALEIN F...
@ DISIT:orionUNIFI:CarPark StazioneFortezzaFiera B ~ -
@ DISIT:crionUNIFl:Parcheggic Stazione Fortezza Fiera @ DISIT:orienUNIFI:CarPark StazioneFortezzaFiera
@ oisi i NIFl:Parch io Stazi Fortezza Fiera
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- https://www.snap4city.org/do
C*SNAPcrry b wnload/video/ClientSideBusin

' SNAPTech essLogic-WidgetManual.pdf

Client-Side Business Logic
Widget Manual

From Snap4City:
e« We suggest you read

Development-Life-Cycle.pdf
» We suggest you read the TECHNICAL OVERVIEW:

o https://www.snap4city.org/download/video/Snap4City-

PlatformOverview. pdf

slides go to https://www.snap4city.ora/577
https://www.snap4city.org
https://www.snap4solutions.org
https://www.snapdindustry.org
https://twitter.com/snap4city
https://www.facebook.com/snap4city
https://www.youtube.com/channel/UC3tAOO9EbNbasf2-udvandg

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www.disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674
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https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf
https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf
https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf
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Accelerating C*SNAPcrry

City Operators

f‘ 7 / Resource Operators
I,

agreements

&l
i 'P‘ﬁ’mg

networking Inhouse

companies

Community
Building

collaborations

tutorials
Connect

I0T/IOE

Upload context

Connect external Tech
subscription to Open Data Services documentation oroviders
applications

. Manage .
City Apps & Dashboards, Data Ingestion and
Users pe rsonal User Engagement Analytic algorithms
services
I Advanced Smart workshops
Applications & City API, Category
Dashboards MicroServices Associations
Monitor Prodt{ce City experiments
\ 10T Applications &
City Platform p < Dashboards
Advertisers Produce Apps an
hackathons Dashboards for City Help
Users desk Corporations
events . . Case
Large élcle;smg,' Studies
. old services
Industries partnerships Research
groups

Early Adopters

Start-ups
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Phases’ Coverage
()
Data Data Data Data Data Data :
e Data . . Visual
Identifica Gatherin Aggreg. Storage, search : Visualizat .
: . ; Analysis ) Analytics
tion Process. semantic Retrieval ion

Gatheri
ng

Event Driven
data rendering

Scenarios | Artificial Data Real Time
Analytics | context Intelligen | renderin | Dashboar
(micro, ce g d

Semantic
Modeling,

Efficient
Retrieval

Aggrega
tion

Storage
(seman

tic) query

GeoServer
GIS
PowerBlI

Tableau

Snap4City

marco)

(x)

(x) (micro) X
X (x) X X
X X (x) X X
X X X X X X X X X X X

Snap4City (C), Sept. 2024 309



TOP

FORGING &

MANAGING OPEN

AND MOBILE APPS
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AND FLEXIBLE WEB

IOT APPLICATIONS
VS 10T EDGE
DEVICES

Appliances and Dockers

 |Installations|

ECOSMM. VFENEM
lOP!Rs
RS

_/SNAPACITY FOR
~" BEGINNERS

v(\

HOW TO ADOPT
SNAPACITY, AND
OUR ROADMAP

ECISION SUPPORT

SYSTEM AND CITY
RESILIENCE

SIMULATION

| SNAPACITY
UVING LABFOR
COLLABORATIVE
WORK


https://www.snap4city.org/471
https://www.snap4city.org/738

How to adopt Snap4City

Smart City as a Service

10T Applications

Https //wwwsnap4C|tvorg PrekEr e SR ——
R Lﬂﬁé“égﬁ = ey

®csr|:| ! "2;4"_142_" R

" - §
S ploC"y calable Smart aNalytic APplication builder for sentient  pegicerari My 10T Devices Big Data Analytics, Artificial Intelligence

& * m %‘) @ ssssss ¥
Innovations

20

¢“SNAP/ciry Ny

e Virtual Machines or Dockers
e Different configurations
* From small to scalable

Supporting Org

100% Open Source Platform: Github * Exploiting your legacy tools

Further developments Download * Interoperable with any tool
Publishing Appliances and Dockers and deploy °* Novendor lock-in, No tech lock-in
Training courses, docs Mixed solutions! For example:

Consulting ~  Start on Cloud as Smart City as a Service
Forums Q"SNAp/iCITY on -

: i —— * Migrate on premise on the fly
& SCIENCE CLOUD e Start on Cloud into a sand box
* Pass to install on premise what you need

I!i

Snap4City (C), Sept. 2024
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Instaliations

JJ o

gditterent models a TOOL to get them

Micro X: *
« 1VM of dockers
Normal X,Y: docker

« 2 VM of dockers

Small X,Y: scalable
e 4 VM of dockers

DataCitySmall X,Y,Z: scalable
e 6 VM of dockers

DataCityMid X,Y,Z,T: scalable

« #VM + X/70VM +Y/3VM +ZVM + T VM of
dockers

DataCityLarge: scalable

* depending on your needs

Kubernetes

— Beta local and AWS https://wWww. snap4C|tv org/docker generator/selecting model
Snap4City (C), Sept. 2024 313
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l I r a 4 -
iViicro © mode
Micro 6 (technical) [ Web Interface . proxy | }
/ : Dashboard ] WSServer | [ \
[ Synoptics (WS) } [ Erontend [ (nodered) | . Resource Mng }
[ PersonalData } [ DataBase ] [ Kafka | MyLDAP, LDAP ]
C J
© Dashboard } [ f KevCloak
> [ Dashboard Cron } [ BackEnd ZooKeeper ] U y ]
ExtBrok |
" smart Data OD Manager [ XLBIORETr FIWARE loT
Models harvester /
( N\
" @ [ Open Search ] Open Search /[ IOT App 01 ]\
a0 Dashboard
o [ |OT App 02 ]
S [ ServiceMap (SCAPI) ] [ Virtuoso ]
& 4
- ~ [ IOT App 6
Broker [ ORION ] [ OrionFilter ] [ Mongo ] KIOT Apps /
(& J
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* SLA:
— Including: Direct Contact, POC; Help Desk

* may be an Organization on our cloud to test new tools, and work with the community,
this is typically 5-12Keuro first 2years and 1-2keuro for each successive year depending on
the feature and number of users you are placing.

— Similar to: https://www.snap4city.org/497 with some adaptation on the basis
of your deploy and critical conditions, if any

* Updates, help desk, etc.

e QOur support can be valued on:

— The basis of the complexity of your solution: 10% of the cost
* Or
— Block of: 16 hours, for 3000 euro / 50 hours, for 6000 euro

* larger packages can be negotiated

* Support can be provided by: Snap4, DISIT Lab, and other companies
* Customizations can be assessed separately

Snap4City (C), Sept. 2024
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-
= Operations Jpeoue
uz, P Operational Tools Artificial Intelligence, DA Tools Al Develop. tools Visual Analytic processes 2
abe q)ammmnm o
* # oghon Qs El — I
o ) = (7
anwsﬁ, NETT . T g
g o
S o
v L
S Internal Interoperability: API, MicroServices, WS [RIaE o L8V A N[oTe SR M ETS =1 [= ASCAPI mwabsﬂcket JFILUARE | | S 3
& = 8o
8 c
.. = _ £ S
£ K Persistence & LOGraph <y OpenSearch : ||3
7] = .
E =z Knowledge and Data Management SuperServiceMap Data Management, HLT nifié = =
(8] | - T =
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==y || .2 ©
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o — = Any protocol and format ! ! Any protocol and format ! ::: g b=
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Any protocol and format i

|
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/\« n S, . e External Social
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IRENZE | GEREre  pimsgmese, SNAPcTy i
F I R—E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy fa 'P“é”mg

’ % J B ey
anagement by Organization ki
* Organizations /Tenant may have —

— name, ID, GPS center, a number of Groups on ® Pt R

& My Dashboards in All Org.

Snap4City.org (living lab support Drupal) P ———

— users of different kinds and may impose early bounds on e
the resourced used by users (10T Dev, I0OT App, Dash) N

— on cloud user kinds up to level of Tool Administrator  Dermmieen Spentar =

O C

M kKnowledge and Maps

— One or more ServiceMap and boundaries for the et
federation P ——
* ToolAdmin users (requested by Organizations) may
— control processes, consumption of resources, healthiness, = e e
etC. User Management and Auditing ~

Help and Contacts ~

— manage tools exploited in your configuration e

* 24H/7D Help Desk and Assistance

Z' Km&City portal
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10T Applications

— — | * 10T Applications:
5:3:@3 a view to manage
T Applicaion Containers / IOT
Edge Apps: I0T
Apps, Data
Analytics (R and
Python),
WebScraping, 10T
edge, etc.

10T Applications =
10T Applications
MicroServices for IOT Applications
MicroServices from DataAnalytic
[d 10T MicroServices for Final Users
L 10T MicroServices for Developers

[J Doc: 10T Applications

[} How to Develop IOT Applications

[J Create A MicroService from RestCall

Managing also

* MicroServices for
IOT App exploiting

* MicroServices from e E
DataAnalytics —

MicroServices for IOT Applications

For non admin tools see Training parts 3 and 5:
https://www.snap4city.org/577

MicroServices from DataAnalytic

150030
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BIE\ICI}\LJIE ?_?ll}]g} DI N Fo D I s I T : ‘ i : IOT Devices Management
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|OT Directory and Devices
= |OT Directory and Devices = ‘

$
hargingSiation | ChergingStationModel | puBLiC Firenze mird v scne [ EEEE ()

. 01 orionFinland AirQualityObserved rectoryhelsinki | active | EDiT Il DELETE | 0
i r,-'ly |CIT 5&[’15{][’5 and A[:'tl_l:;l'tt][’l_-'.. |OT Devices Bulk Registration 330103 orionFinland AirQuality an d I nstaﬂces iotdirectoryhelsinki | active | epir Ml DELETE | Q
Bsoos  orionFiniand AirQualityObserved | custom PUBLIC Helsinki iotdirectoryhelsinki  active | epir B DELETE | G
@ 10T Sensors and Actuators  ——
.
¥ 10T Devices
& 10T Devices Management ) 7
: . e —
H 10T Brokers Massive managment =
IOT Device Models =y
o bR s
IOT Devices Bulk Registration
IOT Broker Periodic Update setting :
ICT Crion Broker Mapping Rules o

] Doc: |OT Directory and Devices
] Create an 10T Device Instance ~ |oTOrionBroker Mapping Rules
| Create an 10T Device Model

1 Add an IOT Device into Snap4City

e For non admin tools see
Training parts 3 and 5:
https://www.snap4city.o

rg/577

|OT Directory manages
multiple internal and
. external loT Context Brokers
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Development Tools
e * All these tools are well described into Training parts:
@ Jupyter Hub-Python https://www.snap4city.orq/577

& Web Scraping Tool (On)

@ Web Scraping Tool 6)  The Administrators may

[ R Studio Development

. — access to all instances of them
[ R Studio Development OT1

B R Studio Development 0116 — Grant access to them at specific AreaManager users
[# R Studio Development TF
[# R Studio Development GFF

* APl and Swagger documentation
L Eles  Model Knowledge Base Graphs (LOG.disit.org)

[# ETL Development1

@ ETL Development 2 * Python online dev. Environment

® Knowledge Base Graphs ] L |
=5 Knowledge Base Queries 2 R StUdIO Onllne dEV- EﬂVIfOHment

[0 Smart City API Docs: Swagger

[J Internal APl Docs: Swagger ° We bscra ping tOOI
-  SPARQL Editor and tools (custom FLINT)

&% Source Code Access

£ BRI e  ETL OnlLine dev. Environment (deprecated)
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memeeeen  User Management and Auditing
User Management e All that the RootAdmin needs to manage:
User Limits Management
Jeer Engagement — User Management: for managing
User Engagement Dash e accounts and profiles
User Role Management via LDAP * limits of the users in exploiting resources

# Manage Resource Ownership * Accesses and providing special authorization

User Chats Management * Organization vs Groups of users
Auditing Data Access Try-out e Users Vs Organizations

@ Auditing Elements vs Ownership

— Users vs Web and Mobile Applications

Auditing Accesses Autheticaton * Engaging and monitoring users on platform and devices
Auditing User Activiies — Users on Chats room of Dashboards

Auditing Activities on Queries * Managing Users on Chats of Dashboards

Auditing Activitieson Arices — Auditing of the data and resource accesses

diti irectory Data . B .
et e * Auditing all the activities on the platform (see next section)
* Personal auditing

Auditing Personal Data

Dashboard Builder Local Users

Organizations vs Groups

Users vs Organizations
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On Line Training Material (free of charge)

¢“SNAPciry @

Ist part 2nd part 3rd part 4th part 5th part 6th part 7th part 8th
: e Data Ingestion |System and Deploy| Smart City API: |Design and Develop
Overview Dashboards IOT App, IOT Network| Data Analytics ProcesSes Y Web & Mob. App Sriiart CHRORS
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Course 2023: https://www.snap4city.org/944
— Introductionary course to Snap4City technology

Course https://www.snap4city.org/577
— Full training course with much more details on mechanisms and a wider set of
cases/solutions of the Snap4City Technology
 Documentation includes a deeper round of details

— Snap4City Platform Overview:
* https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf

— Development Life Cycle:
* https://www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf

— Client Side Business Logic:
* https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf

* On line cases and documentation:
— https://www.snap4city.org/108
— https://www.snap4city.org/78
— https://www.snap4city.org/426
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Snap4City

* Switch To New Layout (Beta)

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

LOGOUT

© My Snap4City.org

|

Tour Again
www.snapé4solutions.org
Dashboards (Public)
Dashboards of My Organization
My Dashboards in My Organization
My Data Dashboard Dev Kibana
Extra Dashboard Widgets ~
Data Management, HLT ~
Knowledge and Maps ¥
Processing Logics/IOT App ™
Entity Directory and Devices ~
Resource Manager ¥
Development Tools
Management ¥
Decision Support Systems ¥
Deploy and Installation ~
Help and Contacts ~
Documentation and Articles
My Profile ~
Kmé4City portal

DISIT Lab portal

Snap4City

Home Howand Why ToUseit »
Home / Tutorials and Videos / Welcome: how to start using Snap4City for beginners
“ . ° L]
Welcome: how to start using Snap4City for beginners

0

We suggest you:

You have really contributed to Snap4City and suc
You have reached a level in which you ca mp%m:“ the city improvement and smartness. We hope you interested in helping other users in conquering higher levels on the
artness ranking, and pr
hat we coul i be inte = Snap4City community as coordinator of thematic groups, for example on Mobile APP development, Dashboard on

Please contact paonesi@gmailcom !

mnu n @ Share/Save Y 2 ...

Add to your favorites

I SELEC 5 9-40 &E:] ', D e Ornamzat;;\;
for Clties " “ - cj/,.’,]'\‘w -

SMARTCITY

EXPO WCRLD CONGRESS

15 - 17 NOVEMBER 2022
BARCELONA & ONLINE

1° Place award to

¢YSNAP/cry 14

GET YOUR PASS

0 Tutorials Scenarlous

Sk o= ¢ l
88 000 E 8 L
@ ----- @ @ \—0 [ ———] ———
Innovations Interoperability Installations WhatPeoplesay MobileApps 10T Devices 10T Applications DataAnalytics Dashboards
) 'SNAD! |
B c‘smpmcm W0 b
&m& SCIENCE CLOUD anKnTHnN i _‘.:.'."?:.'..’_.4
WorkwithUs  Articles M Snapébindustry  Spap4Home

» TECHNICAL OVERVIEW: https:/www.snap4city.org/download/video/Snap4City-PlatformOverview.pdf

« Development Life Cycle: https:/;www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf

« Client-Side Business Logic Widget Manual: https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf
+ Booklet Data Analytics, Snap4Solutions: https:/fwww.snapécity.org/download/video/DPL_SNAP4SOLU pdf

Please start a fully guided training cases:

- create 3 Dashboard in Snap4City
/ice to the Snap4City Platform

ty Platform

= AR " X Y 4

SELECT

T4 API

LivingLab Smart City API

Smart City
Ontology

Tools » Tutorials and Videos v

Username: paolo.disit

Search

:
Powered by WMC
www.kmdcity.org it

LI -

Organization
Groups

Updates on
Tools

Training Course Snap4City -

2023 Edition m

drupaladmin
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www.snapésolutions.org
o Dashboards of My Organization
o My Dashboards in My Organization
My Data Dashboard Dev Kibana

Extra Dashboard Widgets

@ Data Management, HLT
0 Knowledge and Maps

Processing Logics / 10T App

e Entity Directory and Devices

° Resource Manager
@ Development Tools

Management
Decision Support Systems

Deploy and Installation

Help and Contacts

Q Documentation and Articles

-

Privacy Policy Cookies Policy

L' DINFO | DISIT

" DEGLI ST

User: paolo.disit, Org: DISIT

e Role: AreaManager, Level: 3

I

WWwWw.shap4city.org

HOW ARE YOU GOING
TO BUILD THE FUTURE?

Snap4City: a framework for rapid implementation of Decision Support
Systems and Smart Applications.

Home |/ Snap4City: Smart aNalytic APp builder for sentient Cities and 10T

Snap4City: Smart aNalytic APp builder for sentient Cities and 10T

Username: paolodisit

Search

You can't delete this newsletter because it has not been sent to all its subscribers.

WHAT IS
Snap4City L' SNAP/cry

SMARTCITY ey - | mo=e @ E;

15 - 177 NOVEMBER 2022 Jdestlet 3 A ¥ ARTAICA. INTELGENSE
BARCELONA & ONLINE . Kttt

Powered by l
www,kmdcity.org -

Innovations Interoperablllty Installations

| API | = §66
z v 4 Smart City mm
What Peoplesay Mobile Apps 10T Devices I0T Applications Data Analytics Dashboards lemg Lab Smart City APl Ontology  Work with Us

¢“SNAPicy on T Organization
#y . SCIENCE cLOUD HACKATHONIE oo Groups

Articles 0101308 499 98 4 SEANELTED &1 DISIT
* Developer
« TECHNICAL OVERVIEW: https://www.snap4city.org/download/video/Snap4City-PlatformOverview.pdf « Operativo
« Development Life Cycle: https:/Mww.snapé4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf
Client- Slde Busmess Loglc Vdeet Manual https//www snap4cw.y org/downIoadeeo/CInentSldeBusxnessLoglc-WldgetManuaI pdf
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* Free Registration on Snap4cCity.org
— Please select DISIT ORG to be sure to access at the examples
— Most of the cities / tenant are private and they do not left much visible

 What you get is probably the 10% of what is on the platform ©
* Training: https://www.snap4city.org/577

* Scenarious: https://www.snap4city.org/4

* Publications: https://www.snap4city.org/426 - —
 WEB pages: https://www.snap4city.org/78 j

Search

* SEARCH on the right side J
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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: Hutps://www.snap4city.org
+  https: m/shapdcity
*  hittps:y facebook.com/snapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifiit

Phone: +38-335-5668674

Linkedin: http yw.linkedin.com/in/paolo-nesi-849bas1/
Twitter: https
FaceBook: https:/

[]

8]

om,/paoclonesi
ww . facebook.com/paolo.nesi2

[]

[]

(P T

w

i ‘Pém-

¢“SNAP/ciry

 https://www.snap4city.o
rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf
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DINFO

* Powered by

5NAD4Tech

Development Llfe-Cycle

From Snap4City:

* We suggest you to read the TECHNICAL OVERVIEW:
o https.//www.snap4city.org/download/video /Snap4City-
BlatformOverview.pdf

* https dsolutions.org

ebook.com/snapdcity
s  https:/fwww youtube com/channel/UCItACOPEbNbasf2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hittps://www disit org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone- +39-335-54A48474

'.'\I\II II
EC

|
FIR I‘\/l

DINFO ‘
LU

SNAP/ciry |

https://www.snap4city.org/d

-lmg
«’ém.

ownload/video/Snap4Tech-
Development-Life-Cycle.pdf
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- https://www.snap4city.org/downl
¢“SNAP/ciry s oad/video/ClientSideBusinessLogi

M SNAD e, c-WidgetManual.pdf

Client-Side Business Logic
Widget Manual

From Snap4City:
e« We suggest you read

Development-Life-Cycle.pdf
» We suggest you read the TECHNICAL OVERVIEW:

o https://www.snap4city.org/download/video/Snap4City-

PlatformOverview. pdf

slides go to https://www.snap4city.ora/577
https://www.snap4city.org
https://www.snap4solutions.org
https://www.snapdindustry.org
https://twitter.com/snap4city
https://www.facebook.com/snap4city
https://www.youtube.com/channel/UC3tAOO9EbNbasf2-udvandg

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www.disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674
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EFl FIWARE
IMPACT
STORIES

Snap4City:
FIWARE powered smart app
builder for sentient cities

A | sl | DINFO | DISIT |
FIRENZE | B | W

! n”.m,

B"-M

— https://fiware-
foundation.medium.com/sna
p4city-fiware-powered-
smart-app-builder-for-
sentient-cities-acfe24df49d5

— https://www.snap4city.org/d
rupal/sites/default/files/files
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