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* Needs of the Operators vs platform

* Platform Overview: from data to interactive tools
* Data Analytics, Al

 Some Cases by Domains: solutions vs analytics

— Coffee Break

e Other Cases and scenarios
* Overview of the next parts of the Course
e References to other material

Snap4City (C), September 2023



We know the Problem

e Systems are becoming complex CyberPhysical
* Delay in making decisions is a cost!
* Missed early warning is a cost!
 Lack of precision is a cost!
* Lack of decisions & strategies and/or forecast is a cost!

* KPl computation is a cost:
* SDG, PUMS, SUMI, 15 Min City Index, etc.

* Making Decisions Process is less effective when it is:
* not fully supported by data?
* not performed in time?
* not possible from remote?

 Huge amount of data are or could be exploited to make the right
decision in time. The always listened reasons:

* complexity, formats, integration, competence, licensing,
 costs, processing, accessibility, discovery, production, ..
* volume, velocity, value, update, ...



e Smart City, control room - o =
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e Mobility and transport S s e I
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e Environment, pollutant,

waste, water, ..

e Green Deal, smart light, ..

e Energy, Industry
Predicting City Areas Crowd level

e Tourism and People e charctsing Users Behavors
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e Big Data
e Artificial Intelligence
e Public and private data
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United Nations Sustainable
Development Goals, SDGs (for which
cities can do more to achieve some of
the 17 SDGs, https://sdgs.un.org/goals);

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

Global
Vs
Local

objectives of the European Commission
in terms of pollutant emissions for: NO2,
PM10, PM2.5

(https://environment.ec.europa.eu/topic

s/air_en);

PUMS: mobility and transport vs wnv
SUMI: mobility and transport vs env

ISO indicators: city smartness,
digitization. Tech level

Snap4City (C), September 2023
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GOOD HEALTH
AND WELL-BEING

QUALITY
EDUCATION

e 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.

o |

Industry 4.0 integrated solutions
Decisions Support Systems
Process optimization, control
Predictive maintenance

A4

1

b
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Mot cominirny

S
o

e Smart City infrastructure: monitoring and

e 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

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

o';:

Shortening justice time

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

Snap4cCity (C), September 2023
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What would support my neighborhood to
become a 15-Minute City?

Come
Using the Open Data: /
We developed a data analytic tool based on = I AN gigna Mg
municipal and national open data to assess 15’;‘:" SOT— f
. A o b Lastea a Signa
services adequacy for people living in each 15 ,4ex i
minutes areas of the city. | Critical §
§ Insufficient
Good public Satisfactory Rinald
. ) Fairly good N
transport services: B Good ot
GIRP T U | i gt
line, train stations, Th.e tool .supports t.he becomlr!g of a 1?- = 5/’5_‘5\\5 -
cycle paths Minute city evaluating the service level in b X 3/ 3 X
various domains. o R - il

Services
|
Careggi/Rifredi is a relevant district in AV
% s Econom “  Housin
Florence because of hosting the main S N/ 7 ’
Florence/Tuscany hospitals Careggi and s -
Meyer, but also university headquarters Entertain. _
Social Security
and many other workplaces. £
A \ 1SMin Indexes 4 Max Value Suff. value

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
Snap4City (C), September 2023 10
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THE PICKED POINT 9m
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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 Nov \SSA30
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Data Driven Decision Support

* Decision Support system
* Assessment / Strategies

* Data Rendering,
e visual analytics, business intel..

* Data Analytics, ML, Al

* Data aggregation, Storage,
indexing

* Data Ingestion
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echnolog

Challenges vs |

DSS, Decision Support Systems, with multiple objectives:

e Quality 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), September 2023
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* Digital Twin
— Connected with real systems

— Modelling aspects: structural, visual, 1 o SRR
informative, real time data sensors (context), &= =
POI, functional, resources, etc. es

— Integration: Al/XAl techniques, simulations,
users’ needs, etc.

e Utility to
— Experiment via simulations and analysis by
case
* Reduction of costs to experiments new solutions
* Share the possibilities with city users
— Virtual Representation

* Easier to understand the context, review from
multiple points of view

— Who

* Discussion with city users, decision makers
* Support: decision makers, proposers of solutions

Snap4City (C), September 2023 17
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ratisun DINFO C(, LD
LA DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND SNAp4
[RENZE Bififuoe  Siefllisidte o ree o0 o : CITY g
e — : 3 % pal D =ildl 1/
e ot
[ 3D representation of the city with...
e geomorphological, hydrogeological aspects,
e private and public transport networks,
e \aste recovery systems,
e weather conditions, climate and microclimate,
| i e events, emergencies, ..., parking, sharing, ...
e tourist and city user flows, origin destination matrices,
0 : = e commercial activities, urban decorum, public lighting,
e green areas, cleanliness, safety on the road and in pedestrian areas,

e places for entertainment events, cultural activities, attraction and
aggregation points of the city,

Complex and heterogeneous information, structured and
unstructured, historical series and in real time data, public/private and
sensitive data for security aspects.

o -2 Reuse of legacy systems
o GIS (Geographical Information System),
o ITS (Intelligent Transportation System),
o AVM (Automatic vehicle monitoring),
o from loT (Internet of Thing) systems and networks.

-~

\ero\pbqg{\lrenze ?

Ameri pucci
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o Digital Twin:

o From a single sub-system (Local Digital Twin) to
o Awhole city or apart of it (Global Digital Twin)

o To model various data kind and to keep them connected to each other ad
to its counterparts in physical world:

e a building with its BIM (Building Information Modeling) model
with details of the floors, plumbing, electrical subsystems, services,
construction materials, etc.;

e control systems with their real-time data (data from the 1oT world):
boilers, air conditioners, electrical systems, sensors, network
connection, etc.;

e events and the evolution of their status;
e functional and structural aspects;

e How they are used;

e microclimatic aspects,

o
etc. Snap4City (C), September 2023
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Avoiding to have a collection of vertical

-J

—— )

/ Business Control \ Dashboard Dashboard
Dashboard Dashboard control sese control
Billing Al, Data Al, Data Al, Data
system Analytics Analytics Analytics
Accounting Data Data JULT0 Data
system interface interface interface
(S B <N
) ® ® [ ] ?
ERE)
2 W k1.

Simplifying the development and integration of verticals
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* Analyze

e Alerting, Early
Warning

* Support Decision

makers s ,
Operdtors ool <. Smart City
* Plans | Engi
o ngine
* Prescriptions
* Inform

* Suggest iconoot [
* E n ga ge L"nked&l

e Resea rch [ Data: Public and Private, Static and Real Time
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* 11 running installations in Europe
* Snap4.city.org, Greece, Merano, ... |
 Toscana, Pisa, Sweden, ISPRA, Snap4.eu, . st

* Brasov (Ro)

 Altair, Iltalmatic, Sweden, Romania, .... -+ Capelon (Sweden: Vasterss, Eskilstuna, Karfstad)

¢ DISIT demo (multiple)
Dubrovnik, Croatia

* 16 projects, 12 pilots on 10 Countries - freneacl

e Garda Lake area ()

* >40 cities/area | Greecelon)

Helsinki area (Fin)

AN
=3
1

* Livorno area (I
* Widest MULTI-tenant deploy has | Lo Sodel; ,ﬁ
. . +  Modena () o £C \2 \
& 19 OrganlzathnS / tenant * Mostar, Bosnia-Herzegovina z / J

* Oslo & Padova (Impetus) 5 L /

> 8000 users on - Pisaarea ( i

- Pistoia (I P

> 1600 DaSthardS : ;c-)ar:;d:l Gard, Occitanie (Fr) —
4 + Roma (l) -

> 16 mOblle AppS e Santiago de Compostela (S) \

* Sardegna Region (l)

> 2.2 Million of structured data per day - sin O\h

*  SmartBed (multiple)

> 520 loT Applications/node-RED : Ioscana Reglon (). SM /'

Valencia (S)

* Venezia area (!

> 700 web pages with training - WestGreece area (Gr] 7 G -
> 70 videos, training videos -

* +Israel, Colombia, Brasile, Australia, India, China, etc.



https://www.snap4city.org/

UNIVERSITA
DEGLI STUDI DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND r (‘
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB , f J
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE =0
AND TECHNOLOGIES LAB

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

Data Analytics,
Artificial Intelligence

BN | OT Brokers e

INT Rraker = === _ e .
|OT Brokerp u = N
: Big Data ﬁ “

LD, LOD

Dashbods and Apps

—(E© FI-WARE
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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

 @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.

SSvse PN
o @Foundation @ F I ff??ff E @ 15 ——

Node-RED g O |O _X digulal ecosystaem bee Smart Citg
: . EUROPEAN OPEN
" SI!?IFL?‘L network uf Ckan @GJ L @ ?Sﬂ, ]};f’"a _—3 SCIENCE CLOUD

SERL, | UNIVERSITA
, DEGLI STUDI ,ﬁ!ﬂﬁp

2

% | FIRENZE

SSSSSSSSSSSSSSSSSS
NNNNNNNNNNNNNNNNNNNN
DELL'INFORMAZIONE | TECHNOLOGIES LAB


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

. s s S [t | DINEO | DISIT
lngeSt’On’ agg. 9 exp,o,tat,on WY | FIRENZE | B, | SBINRRECC C"SNANqu

%-.-m,

* Snap4City efficient s ul

tOOIS for IOT Device |
* Bidirectional data H*z__. i f ne
channels e ol |7 pige —)
= Web S )
¢ Any format, any e

channel, any data, any e S o ——
P, DataGate
broker, any protocol, et Y ckan

|0T Ap
EILE

nnm

* Km4City Knowledge
base Ontology reasoning
on geo, space, time,

relationships /ﬂ ﬁ _
£ External Data Stores 8 ~
&LD LoD {E——)

My Files

@ user-analisi-v2-0.xlsx

@ user-analisi-v2-0-anonymous.xlsx

@ users-analysis.xlsx

CcSNAp4CITY

Snap4City (C), September 2023 31



Expert System semantic queries 1| B (o CSNAPIET
* via:
* Smart City APl for ...
Apps and third e
party g

il

i

)
|
l

[ ] e - .
. L — L
icroServices ——r S | R ——— R S
- T —
- = = L e e ™
. — M - — .
o -
- =
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| -
e B i T e e
- T T— | == — = e ur e ow o w wes
= b > — -

develop via visual = == = e
language : ——a s
Node-RED
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https://www.snap4city.org/19

High Level Types

Snap4City (C), September 2023

e POI, 10T Devices, shapes,..
 FIWARE Smart Data Models,
* |oT Device Models

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

e Satellite data,

Savonal
®

* traffic flow, typical trends,

* trajectories, events, Workflow, ..
* 3D Models, BIM, Digital Twins,
 OD Matrices of several kinds, .. |-

4000
2800

* Dynamic icons/pins, .. B
* Synoptics, animations, ..
B

¢“SNAP/cry

N
Reroptg irenze
p"\f?{\ enze
Amerigofmspucci

* KPI, personal KPI,.. T

* social media data, TV Stream,
* routing, multimodal, constraints, ..
* decision scenarios,

% | UNIVERSITA
% | DEGLI STUDI D,QRI,MT'O:DO
FIRENZE

-35
DISTRIBUTED SYSTEMS i 36-60

INGEGNERI AND
TECHNOLOGIES LAB

DELL'I INFORMAZ’ONE




Ingestion, aggreg. = exploitation

* loT App Visual

rogramming, no coding

e Data transformation

* Integration, Interoperab.

Data ingestion
Business logic

e Edge and Cloud

* MicroServices data
driven develop via
visual language
Node-RED

Snap4City (C), September 2023
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Solutions: reliable, secure and fast to realize SNl

%-.-m,

«'P“ﬁmg

B.M

. ' IOT and data World
* Via SnapA4cCity tools iR, =
. Dashboard Wizard &5
e Dashboard Builder °

* Data/Visual Analytic

Dashboards and Apps

IOT Applications

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

NOX
pg/m3

B o0
B 112
i M 26-35
B 36-60
61-75

76-90
N 91-105
B 106125 §
B 126150

| S5
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Alerting

data der ™ a

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 Green1610755283309

B S

Firenze
Og

Data Analyzer: DevDash

® 9 ..
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‘Open Distro

3D Multi Data Map - Digital Twin Global - Firenze

demonstrator Sun 3 Apr1603:52
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SELETTORE

STATO PARCHEGGI

Different Themes

¢“SNAP/cry

PARTERRE 7m PARTERRE - ANDAMENTO NUMER

D O O O €
=

PSNAD

#Users Engaged Trend

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

https://www.snap4city.org/793

Snap4City (C), September 2023

3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI

R Tue 3 May 14:31:42

Snap4City User Engagement - Newgui

Users Interests

om @ Total Active Days On App

847
days.

Total Days On App

E o HE L ]

&)

minutes

Mean Active Time g

17.5 o
— 240

Mean Active Time Trend

minutes
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES SNAD4cnv
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What don’t Y SNAP/arry

| know?
hat Cognitive/Self
should we Learning Analytics
O l v. Sentient and
s .
What will ; active processes
happen?

Why did it

happen? e Big Data Analytics

Analytics
* neuro-symbolic
What * Semantic Computing
Happened? Analytics _ @ * Machine Learning

* Deep Learning

Dttt * Explainable Artificial Intelligence
* Geo Spatial Reasoning
A * Text Analysis, Sentiment Analysis
L x| « What If Analysis
* Simulations, Optimization

* Visual Analytics
* Engagement Analysis

Snap4City (C), September 2023 40



UNIVERSITA
DEGLI STUDI DINFO DISIT

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

* Artificial Intelligence usually also includes
— Code, learn and reasoning
— Semantic computing, Knowledge Bases
— Neuro-symbolic reasoning
— Decision Support Systems
— Problem solving

* Machine Learning usually includes datascience deep leaming
— Learn without coding
— Predictions, decisions (classifications)
— Supervised or not data
— NLP, vision, pattern recognition analytics

* Deep Learning usually includes

— Capability to learn complex patterns on huge
amount of data

— Specialized ML solutions

artificial
intelligence

machine learning

Snap4City (C), September 2023 42



Big Data Analytics + Artificial Intelligence c*SNAPlcrry
Al & XAl:

* Decision support
e Early warning, City Indexes, etc. * RF, XGBoost, BRNN, RNN, SVR,

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

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

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

e Constrained Routing

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



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

Snap4City Analytics

* Decision support systems
* Improvement of life quality
e Sustainable Solutions

 Reduction of costs ,
Data Analytics

e Risk Assessment

* Resilience System Modeling

and Simulation

|

Knowledge

Prepare ¢“SNAP/crry
Absorb =By
Recover .
Adapt | e

damage |7 £ -

Anomaly Detection
Early Warning

Short Term Predictions

Long Term Predictions,
Typical trends

Recommendations &

Disaster Recovery

l

Models

Strategies and

Scenarious

Prescriptions / Plans
What-if Analysis /Partialv

Decision Support System

targeting Indicators: Quality of Life, PUMS, SUMI, KPI, SDG, 15Minindex,...
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https://www.snap4city.org/760
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https://www.snap4city.org/760
https://www.snap4city.org/746
https://www.snap4city.org/758
https://www.snap4city.org/751

Smart City ContrO, Room COMUNE DI r"*SNy
: \ FIRENZE
Florence Metropolitan City

e Multiple Domain Data Nelet, SIS RS0

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

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

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

* Multiple dash/tool Levels & Decision Makers

* Real Time monitoring, Alerting, quality assess.

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

Since 2017

Snap4City (C ) September 2023
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http://www.darionardella.it/il-sindaco-dario-nardella-in-missione-a-madrid-e-barcellona/
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UNIVERSITA DINFO
DEGLI STUDL 5, gmvenTo i
FIRENZE SR azone

* Smart City Control Room
* Dashboards and Services

* Mobile App: Firenze Where What

Total Traffic Count per hour for Firenze

= 4597

DISTRIBUTED SYSTEMS / ™, a ) o - aayYJ.
INTERNET TECHNOLOGIE §TAU 1 ) f — fj — - J )
DISTRIBUTED DATA INTELLIGE «CE. _J » S 0 &l

AND TECHNOLOGIES LAB

*  Mobility:
* quality of public transportation service
(mean delay on bus-stops)

* public transport operators schedule and

paths, routing, multimodal routing
* traffic flow reconstruction
* Smart parking: predictions
* Accidents and events, Log, heatmaps
*  Environment:

EE EE B EHE

COLONNING RICARICA

L
N 14 57 21

* Energy:
* recharging stations (fast and reg.)
* consumption meters (smart info)
~ * smart light, street lights
_;; Weather
the o * Forecast and actual

o

L Energy .
T o ' .

45

ors

196177
wh

* smartirrigators = Zas

* smart waste \

* Sensors: PM10. PM2.5,..... et 8
* Heatmaps: PM10, PM2.5, .... .
* NOX predictions e . Shs

Qualita Trasporto Pubblico - Cloned
a1

(P T

o

e
B Témg

¢“SNAP/crry

Social:
* smart benches
*  Twitter monitoring, Sentiment analysis,
NLP text
* TV camera streams
People Flows:
*  Wi-Fi, people flow
* Origin destination matrices
* Governmental and Communications:
* KPI of the City
* Digital Signage
* Civil protection, Resilience (Resolute)
*  Tourism and Culture:
* POI, etc.

Analysis:
e what-if routing, scenarios,
» traffic flow, environmental predictions

Citizens Engagement

Sr PLCIIIUCI

ravras)




Firenze - 6 linee

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

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

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

FLvyl
WIAAT

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

Valutazione Trasporto Pubblico

2000 5. Nov 0400 08:00

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

Node-RED

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

Management ¥

Tue 5 Nov 17:49:00

1200 16:00

timestamp U

7

Value of my Tempo_medio_linea6

Y7/

Value of my Tempo_medio_linea13

(L

Value of my Tempo_medio_lineat7

7/

Value of my Tempo_medio_linea23

& Value of my Tempo_medio_linea31

Value of my Tempo_medio_linea3s

"

BusLinesWaitTimeToDash

Flow 1

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

_ Save on Tempo_medioattesa_linea31

— Save on Tempo_medioattesa_linea3s

SNAP/crry
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Mobility and Transport ""*SNAv
Traffic Flow Analysis X

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

Dashboards, What-IF analysis
Mobile App, people flows

Historical and Real Time data__

Services Exploited on:
e Dashboards, Mobile App

Since 2017, 2019

Snap4City (C), September 2023
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Mobility and Transport

Public Transportation: Ingestion and modelling of GTFS, Transmodel, etc. (DP)

Y SNAP/crry

* 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)

Predictions for: traffic flow, smart parking, smart bike sharing, people flows, etc. (ML, DL)
What if analysis: routing, traffic flow, demand vs offer, pollutant, etc. (Simulation + ML)

Traffic flow reconstruction from sensors and other sources (simulation + ML)
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)

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 loT Time series. (analysis, ML)

Impact of COVID-19 on mobility and transport

Computing SUMI, PUMS, etc. (mainly DP)

Etc.

Snap4City (C), September 2023
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SUSTAINABLE CITIES 1 3 CLIMATE

ACTION

Short-Term Prediction of City Traffic Flow
via Convolutional Deep Learning
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Smart City / Smart Parking + Environment
Reverberi, Lonato del Garda E¥-:<';citelum
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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
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Deep Learning for Short-Term Prediction of
Avallable Bikes on Bike-Sharing Stations

60 minutes Clusterl Bi-LSTM

= Bi-LSTM m\u

—— prediction
groud_thruth

=)
=]

&
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® v
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sainjeaj jo Jaquinu) 9|,
0000 - 0000

1st Layer 2nd Layer 3rd Layer Output Layer

E. Collini, P. Nesi and G. Pantaleo, "Deep Learning for Short-Term Prediction of Available Bikes on Bike-Sharing Stations," in IEEE
Access, vol. 9, pp. 124337-124347, 2021, doi: 10.1109/ACCESS.2021.3110794.
https://ieeexplore.ieee.org/abstract/document/9530580 SnapACity (C), September 2023
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What-if Analysis on Pub Transport

* Definition of scenarious impact on

* Traffic, Pollutant, parking, public transport, private flows, etc.
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Clty Users Behavior and Social Analysis

* People detection and classification: persona, strollers, bikes, etc. (ML, DL)
» people counting and tracking, head counting (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
* Prediction of attendance of events and on attractions
 \Virtual Assistant construction, LLM, NLP, Sentiment Analysis (DL, NLP)
e 15 Minute City Index, etc. (modeling and computability)
 Computing SDG, etc., (DP)
* Etc.

Snap4City (C), September 2023
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* Prediction of
people flows
on the basis
of Wi-Fi data

 Anomaly
detection

* Resolute
H2020

e (Classification
of city areas
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¢“SNAP/crry

wiel I ]
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Predicting City Areas Crowd level S . S
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: Q ) T
% ) 3
S
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9
S
2

GuesﬂngrnnnberofusersdeVhFiAccessPohns

/Cluster confic’iz/ce
AP average and confidence,

Actual AP trend for today

Predictive

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

SnapdCity (C), July 2021

Snap4City (C), September 2023 73



( 1 a r ] & - ] & - r r / - r / £
-— T — /
/ - ,/ _J A J ) y J J C J 7 A
_/
" » + WIiFi Firenze
D T DISIT - Di Y and Lab

O O P
4357
17001
233

© ST e

© s rvan (mensite)

© AP v cweessy)

Use Local Extrema:
e 3 il
‘ g‘g‘m&,‘\::ﬂ - 2 WiFi Heatmap:
<.

& °/ - S

80 i.o A

Q 5
A S—(
W

VIA DEL CORSO

(g £

> “1co
&0
CODE: Gre,
A O

&
o
&
<

Y,
4on NEys Q)

iz

(L) ‘“‘nsuwm

Recency and frequency

Antoning

LUNGAR

DK&

00 4

\T Roeommondot lmnnctwohopbﬂow“apsu

Wi-Fi based

3

; resoluke

—

Firwnas - Wedeessuy Octuner 19 2004 199412

a 4 r r
v
Firenze - Saturday November 12 2016 20:11:59
-
Grid
‘;\“o v Oon
WO e
v\“‘.k A ; ® off
S! =, Palffzzo Medici 2
% % o Co.01 km
24 o ~
Cappelle Medicee Q
\ (O, 6 2 Flows
Basilica di \ ‘
Lorenzo ® outflov/emmm
¥ Oinflows
Basilica Santa
Zoh L Clean
= -
/41N L%
‘)é ‘)*7,,/ Profile
(0 4
(SOVE,
il 12_ PVEL, ®an
<
a
< s
2 VIA DEI CERRETAN
N
2
4
-4
SViap
> EL
o TREBB
= VIA DEI PECOS
b=
)
=
a
5 H
3 & 2 VIA DE| 3
COR »
O 73 ) St 2
o z =
& O <
<7 (P73 > Palazzo 2
&\.“_Q =) Tornabu {
3 3
<
2 4 pEGLI sTROZZI s
o Palazzo Strozzi
z
z
S RLIGHIERI 0D Matri
2 atrix
DELpag o, E: 2)47@ =
Palazpf delle sil)
: | - / Radius (km)

UNIVERSITA
DEGLI STUDI

FIRENZE

J <

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

Os O10
Os0 O100
O 200 O 500

O1000 O
2000

[OF N1

Zoom: 17

rfomano ¢

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

VERMVIA AL Q




UNIVERSITA b A¥e
bratisroor DINFO - DISIT C‘{s NAP/crry £
FIRENZE | BSiipone  DlEIEGNOGot e CITY
AND TECHNOLOGIES LAB

. . —~ LY o= | - ~ : AY . E- =~ ~ —~
“ _ Distinct APs: 343 UJser Behaviour Analysis
Distinct APs (last 24 hours): 311 Where
Distinct Users (last 180 days): 1102098
Distinct Excursionists (last 180 days, < 24 h): 687025 e

2500

“HHI0

2500

14

250000
2:0H0e01

Events

SO0k
200000

150000

B “ ‘. n: | 1 n B : -""5“PJ(3\AI (:it\/ LJE;EErTS 1500
\/f; 100

.
Re SO0
32330 32059 31923 31 895 31805 32066 3199 32613 31 681 = turnlng
IIII.I---_- ----- - = = m m N D2 CHL) 20S= 29627 £L

Y 0 ! ZR, 27472 2800 28471 28749
, 0123456 7 8 91011121314151617181920212223 26008 23765 o 2a8s7 24782 .

19999

100000

400k 50000

Usars

| | First Day actions

300k

. Recency =

100k

0k

EIEIH'EIEIIEIHIEIIEIE’IEIEIIEIEIIEIEIEIIHEIE|=|I

n 2 .1 = = ed =S 1o 11 12 12 14 15 18 17 1E 19 20 21 22 23 24 ZS e ZF ZE 29 2O T1 TZ ZT IZe IS ZE TF ZE FS A0 41 4 43 44 45 45 4F AE 49 50 51 S22 ST Sa 55

Snap4cCity (C), September 2023 75



: e
Tuscany Region M.l

@4‘19@

* Dashboards & Services: )
* Mobility: public transport operators schedule g O o ) 1EEED
and paths, traffic Fi-Pi-Li main road, parking - oo — |
status and predictions, traffic sensors, Origin AR , Lo ST, o Srieinil
Destination matrix, routing, multimodal I
routing, etc. | e Rt | =
* Social: Hospitals and triage, etc. i/m BT Ve o o, it ANt
* Environment: sensors, heatmaps, e A T |
e alerting, ezl
e Pollution Forecast: NOX, NO2 " FgR
* Weather Forecast, %) \ o
* Culture and Tourisms
* Etc. o Al s
7R ronssocono e - ®©
* Mobile App and — n|-E @
MicroApplications: i
e Tuscany in a Snap (all stores) DTt e
e Tuscany where what... km4city (all stores) ﬁm E@
* Numbers: 1.5 M complex events per day
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ff 2 App IS a Bidirectional Device

Derived information
* Trajectories

* GPS Positions — * Hot Places by click and by move

) Sglecno;\s on menus Z,: = —_ * Origin destination matrices
Xlews Ot PI;)I hboard E _ H"x * Most interested topics

* Access to Dashbogrds D BOa -

_ . : | * Most interested POI

) searrjhed information B »'\.,N'- Delegation and relationships
Routkmg L éf Accesses to Dashboards
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Inform

Air Quality forecast is not very nice

You have parked out of your residential

parking zone

The Road cleaning is this night

The waste in S.Andreas Road is full
Engage

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

City
context

53 Precedente 44 6
1765 Attuale
2100 Engagement Created
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Alert (in english) if the user parked in a res

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

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

Ask (in german) a contribution for a nearby
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Environment and Quality of Life

Air Quality Predictions

Firenze - Trafair - AirQuality Heatmaps

Y SNAP/crry

e Multiple Domain Data =
* Traffic Flow data, Pollutant: NOX, CO2, |i
PM10, PM2.5, O3, ....
e 3D City structure, weather, ... — ’M
* Multiple Decision Makers -
e Pollutant Predictions: NOX, NO2, ..
 City officers, energy industries
e Dashboards, What-IF analysis
* Traffic Flow Reconstruction
* Historical and Real Time data =
« Billions of Data 2 A
* Services Exploited on:
* Dashboards, Mobile App
* Since 2020 ¥

Snap4City (C), September 2023
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Enwronment and Weather

 Pollutant Predictions: short, long and very long term European Commission KPls

¢“SNAPLcrry s

 NOX, PM10 pollution on the basis of traffic flow, 48 hours (ML, Al, DL)
 Cumulated NO2 average value over the year, ....... (ML, Al, DL)
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), September 2023
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ACTION
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Traffic Flow Manager on multlple C|t|es

Sun 2 May 23:16:31

==

GRALheatmap

" Heatmap Controls: 24H
W4 MaxOpacity: ¢ e > 063 {
2021-05-02 23:00:00 :

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls: 24H

Max Opacity: ( onsssss—————l > 1
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Impact of COVID-19

* Multiple Domains Data
 Traffic, environment, People,

parking, stock options, Twitter, tc.

* Decision Makers Multiple
Locations

* NO2 long term predictions
e Twitter analysis

* Historical and Real Time data

mean progressive value of M-

=]

=]

[ )
=

L=

mean porgressive NO; of 2019

interreg B C¥SNAPiary

“=B§s3
/Mediterranean - RE.e
HERIT-DATA Gevoly

8 & 8 B8

1 — 130

1 = +150

|

e

— 2019 values
+30
+a0
+120

+180

I I I I L I 1
0 B0 00 120 150 180 214
day of the y

* Services Exploited on:

* Dashboards - HEE
* Social media,
e Sentiment Analysis

* Since 2019, 2020

R

Traffic Flow Monitoring - Firenze - Cloned2

‘Wed 11 Nov 150132

N Traffic Fiow Inumbes of vebicles ® iy e (5] by ot (rethiy) fast value i ncremental, ml b

metric  model}) modeld0 model%) modell20 model1S0 model180

MAE 121 131 152 M 231 235
RMSE 216 260 418 677 18 193
MAPE 199 220 265 357 407 418
R 090 08 080 0 045 .14

Table 4. Assessment of the predictive models with respect to the
actual values of the 2019,

Snap4City (C), September 2023
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Dataset Construction Previsional Model

Dataset Model training
Construction And validation

1 y

= = =
g g 3
2 4 2
= = =
g g g
- £ =
= = =

Model] . E % %
Data

SNAPA4City]Advanced APIs

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

Field: rain,
weather, etc.

(%)
@
(%)
0 . ,
landslide DB S Big Data Model execution
& Storage | Predictipns Shap Assessment
, :: > and KB Data Analytics 10T App
Real Time Management
data from 5
2
(%p]
)
0
£

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 SnapA4City (C), September 2023
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into CO2 sensor area

[Computing Traffic Flow ]

. _5 4
(& .
N /]

ey ’ \ N
e 2 &)

Traffic Flow data

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

[y Local COZ

r

* Traffic Flow is one the main
source of CO2
e K1: Fluid Flow
e K2:Stop and Go
* Dense estimation of CO2 into
the city is very useful to know
to target EC’s KPIs

Computing CO2 on the basis of
traffic flow data

'rom lratric
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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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DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
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Predicting EC’s KPl on NO2 months

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

2020 values
+30

+6(0

+90

+120

+150

+180

predictive models are:
Month
dayOfTheYear
NO2

Tmean

Humidity N
windMean
NoxDomestic

13 foor

numberOfVehicles

N 11 A MMUNITIES
@/ m
NO2cumulated g A
S N::
NO2progresseveMean ik

HH
mm|mm

numberOfVehiclesCumulated

¢“SNAP/crry

iNn aadvanc

"an.m,

=

g/m3

2014
2015
2016
2017

lue of No_2 in m

mean progressive ya

o 58 8 4883 8

2018
2019
2020
2021

0 S0 100 150 200 250 300
day of the year

Air Quality Directive

Objective and legal nature and

WHOguidelines

Pollutant Averaging period ) Comments Concentration Comments
concentration
99" percentile
PM, One day 25 pg/m? (*)
{3 days/year)
oy Calendar vear o RVEIE. 55 e The target value has become a o i
2B y argetvalue, 2> pgim limit value since 1 January 2015 Hg/m
PM . Not to be exceeded on more 99" percentile
10 One day Limit value, 50 pg/m? than 35 d 50 pg/m? (*)
an ays per year. (3 days/year)
PM,, Calendar year Limitvalue, 40 pg/m?* (¥} 20 pg/m?
. ) Not to be exceeded on more
0 Maximum daily Target value, 120 pg/m? than 25 days per year, averaged | 100 pg/m?
’ 8-hour mean & ' Ke ys per year. 5 re
over three years
Not to be exceeded more than
NO, One hour imi 5o(* > (*
b 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 *“SNAPA

= Smart Waste Management

Thu 5 May 1111428

SNAP/

Select the bins Kind, Fullness and Status
from the dropdown below and press
SUBMIT to see the results on the map.

VALUE NAME: FI67896

DETAILS DESCRIPTION RT DATA & M
11 I W~ Maiano
| Last update: 2022-02-28 12:46:12.899Z

o X3 ! \; g . . .
e e e s " Search bins on map by filtering
roupF N | dateObserved 23112203: 10225992 . Biree B 7dsys aomtayser?‘fm 1L§ae"§r k |
ullness . /
2 ” generic [SURI id] vaioe| HiFEaes, 2‘L‘a'g‘atur7¢m 30day56nmtnu1lfa§e§r oy ; L / ‘ pe r:

R
Last b s

Last
glass [SURI id] e

Last Last
ue 4 hot ursz4hour7¢avs aodaVSSmumﬂyear

o, 2
s % E
@ 2 b 2T 1 . . .
s P e * Kind (All, generic, plastic
- Last Last Last Last Last Last Last s 0ggio) o
A i, - Nglae | metal [SURI id] value 4 hours 24 hour7 days 30 days6 montt 1 year & 9 > ) ) ) D
e — 3 | ST Ponte aMensol

)

i ! Last  Last Last Last Last  Last ¥
WA organic [SURI id] Valse 4Tweurs 24 hour 7 g 30 daye6 montr: 1 yoar ) i .
10N e s | aper, glass, metal, organic
A SOl e paper [SURI id] vatse 4Ters 24 hour7 G days6 mont 1 year s < p p Vi Vi Vi
1 plastic [SURI id] Last Last Last Last Last N 1%

value 4 hours 24 hour 7 days davss montk 1 year
P A NGEIEY
Arna,

W, o s i

e Status (Active, Not Active)

* Fullness (Full, Half-full,
£ gy

e Address
e Group of bins (by GrouplID)

30. Apr

Privacy Policy ~ CookiesPolicy ~ Terms and Conditions

¢ /‘SNAD4 GOOD HEALTH

AND WELL-BEING

» Refine a search by using the filters on the left side L
e Click on a waste bin pin on the map:

e A popup with real time data is shown

e The fullness status of the selected group of bins is shown in the synoptic below the map
» Specific fullness weekly trends are shown below the map

e Chick on the «Table view» button to access the other dashboard

g'@lm,

X | IR DINFO DISIT ¥
. e [Pivinys | g | wems € SNAp4¢|Ty (o
Snap4City (C), September 2023 S
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QE_Power - Asymmetrica e s

] E— - I - ASYMMETRICA

URBAN TECHNOLOGY

Fpr g e

#Qe)-LI 4 QfFowec]-L12 W OERMec)- LIS

Energia attiva fase.

INDUSTRY, INNOVATION CLIMATE
AND INFRASTRUCTURE ACTION

o pr e . 2 . hpr g

SQowcl-PL o QDfows-P12 WG  QEPowec1-£0)

Frequenza fase

T
v o e e

#0fPowe)-FU #QERower]-FA2  WQEPoserd-FAS

Asymmetrica Alarms

Thu 21 Apr 10:56:49

Alarms

Variable Status Device Date and Time
DIN_4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:24:40
DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:24:38
DIN.2 ALERT_H DIGITAL IN_Alarm_1 18/04/2022 32435
DIN.2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 32220
DIN_4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:19:39
DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:19:38
L] DIN_2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:19:37
-— E n v I ro n m e n t a | d a ta DIN 4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:17:10
DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:17:07
DIN_2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:17:05
DIN.4 ALERT_H DIGITAL IN_Alarm_1 18/04/2022 3:14:40
- Power meter Data
DIN_2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:14:36
DIN_4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:12:09
L] L] L]
DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:12:08
- Smart Light data are coming (in
DIN.4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 30939
a q 5 S DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:09:38
CO I I a b O rat I O n W I t h a m u It I n at I O n a DIN_2 ALERT_H DIGITALIN_Alarm_1 18/04/2022 3:09:37
DIN 4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:07:10

Showing 1 to 20 of 3,392 entries Previous m 2 3 4 5

company)
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¢“SNAP/crry

Smart Light Control of C APcLON o

* Energy Domain

HELSINGBORG H22 DEMO - C3PO-NEWGUI ==

* Smart Light, MQTT, ...  [INC Gy
* |loT Orion Broker FIWARE e
* Dashboards -
 Map coverage on Sweden = HEESEEEEED DU 00 0 o 0 [
* Monitoring and real time control & ! |
* Energy control, analytics e e |
* Direct control
* Historical and Real Time data =~
* Services Exploited on: s
° Multlple LeveIS’ API e ———— | =
° DaSthaI"dS A1 . illuminancelLevel - 7 days

DOCFSEFFFERBARDES

* Since 2020
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c3pP0 Street Lights CAPELON "“SNAV

Ciao roottooladmint

HELSINGBORG H22 DEMO - C3PO-NEWGUI CAPELON

Tue 3 May 22:27:27

DEVICE SELECTOR HELSINGBORG MAP

L1122

; g Helsingborg
-— M_é.lmbleden ] Malmoleden_ Sweden
& Gasebicksvagen A D

1.

SC0272FFFESF2A30 - ILLUMIN...

100

SET COMMAND

contributors

EBOSDD3F... 9m EBOSDD3FDE?S - TEMPERATURE DAILY TREND

5.1°C




Karlstad Street Lights CAPECLON CSNADfcry

Karlstad - Capelon CAPELON

Sun 28 Nov 20:02:16

12-skogen

é\ Cabingt + 6 : 2 e kel llluminance Level Time Trends )

Smart Light

Henstadmatet

Yastadsmotet
e ——

s

Eriksberg

uthergsmotet

ADDING SMART WASTE TO

,l b < o - y =
i ; : SISy | smbergel O
Bergvik ressesell < ; / : : »

74
Bellevue//”
Zakrisdal _#- %

CAPELON:0orionCAPELON-UNIFI:5C0272FFFE9F4CDEG - illuminanceLevel

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

C'SNAPdcy &9

?iddasboard=MzI5NQ==
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USELF https://www.selfuser.it O
& USER

Home Attivita Obiettivi Chi siamo Documentazione Contatti News
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NIVERSTA - DINFO

EGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES L
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIC

AND TECHNOLOGIES LAB

‘ SEiLF ¢“SNAP/crry
USER NFr o

= ¢“snapdany Monitoring Energy ARTER Wed 110220738 @

* Field-tested energy
community: the self-
Consu mer °”:‘ nergetico m

I [ [ 38 75
T o §
L]
* The Self User prOJECt ) "
: A Ay :
08:00 16:00 24, Dec 08:00 16:00 25. Dec 08:00 16:00 26.Dec 08:00 16:00 27. Dec 08:00 16:00 26. Dec 08:00 16:00
Stato di carica della Batteria (kWh) @ Po Produzione Fotovoltaico (kW)

creates in the pilot
condominium, through

tenza Attiva (kW) @ Produzi

the collection and

analysis of data, a model | . o N i sin
for calculating and

enhancing the impactof |~ = = o e e e

an energy community on BLCSBL

a community of people,
with a view to actions to

combat energy poverty  https://www.selfuser.it " Geer  ENED . enelx

2 MyProfile I y I ot
Privacy Policy ~ Cookies Policy ~ Terms and Conditions  Contact us DISIT _
z SNAD4cnv it
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DEGLI STUDI DIPAR'FIMENTEDI DISTR!BUTE! SYSTEMS
NGEGNERIA AND INTERNET

FIRENZE | B&TRFSkuazione | FECHNOLOGIES LaB

SEI_F USER Tue 4 Apr 13:20:04 E&

Monitoraggio in tempo reale della comunita energetica condominiale

L8 tSNADdcnv

Conto Energetico idm @ KWh Ultimi 7 Gg. 4m KWh Da Inizio Anno 4m
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2 w0 s 3 g g ok 45839.47
= =
2.5k 4978.13
g =
J124.43)1523:77, 11149.2 0 N9573:16;
0 [ ==t 0
0 1] kWh per gli ultimi 7Tgg. kWh da inizio anno
29, Mar 30. Mar 3. Mar 1. Apr 2. Apr 3. Apr 4. Apr
Batteria Consumo Batteria Consumo
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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 n .
sk Manuale Utente English Version
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Y SNAP/ciry

Industry Plant Supervision and
Maintenance

S, Aims
== o 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)

s predictive (in development)
= 3D Digital Twin (in
development) S
- Monitoring production
: R (SN, N process quality
L R AN P W N = Alerting
el < AN » Decision making




C"SNAPdcnv

Snap4Altair Decision Support

supervision and control, Industry 4.0
* Multiple Domain Data

ALTAIR

ICIHI 1 [M[1]CIA| l

(> ESSECO'

* Distributed Control System: energy, flows, storage, | == S — e
chemical data, settings, .. s e -
* Cost of energy, Orders, e ————— e T
* Production Parameters —— m—
* Maintenance data | T — "o
* Multiple Levels & Decision Makers
* Optimized planning on chemical model E— &
* Business Intelligence on Maintenance data
 Historical and Real Time data —
 Billions of Data =1
* Services Exploited on: ldeh D 5L

 Multiple Levels,
Mobile Apps, API

. Smce 2020

Snap4City (C), September 2023

| 111



Snap4City/Industry Detailed Architecturesaicr

P~

Data Analytic

Data Analytic

eStudlo‘”

Admini- Orders
stration

External
Services

Energy Services

Transportation

loT Devices

loT Devices from the field

GW-NGSI

2
o

Snap4City: Smart City API, MicroServig

b

o
o

-]
m
o

KeyCloak, LDAP
Business Logic

Snap4City Dashboard Builder

GIS and ResM
BPM & BIM
loT Directory

Data Storage

Open Distro
for Elasticsearch

©

FIWARE

Management

loT Devices

L

&

docker

Production
Parameters

Dashboards, Visual Analytics,
Synoptics, 3D, Maps

112



User: userrootadmin, Org: Organization
Rol

stAdmin, Levet:
woour
Dashboards
iy Organization

hboards in My Organization

User Managemer
Help and ¢

Documentation and Artick

KméGity portal

DISIT Lab portal

usviRITA DINFO  DISIT o

DEGLI STUDI
FIRENZE  Notenehia INTERNET TECHNOLOw.
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE

Node-RED

DIPARTIMENTO DI DISTRIBUTED SYSTEMS |l Q

AND TECHNOLOGIES LAB
loT Application nodered2

— e — T Wcse 1\ Tl th

. g S [ ) e om i st o
S I-f

Jaatmpise ek 1 — ] Y hest | — ] Shestiajsen load fomn it tmp
s e sos_params S setpayiora smaheaters . postio sesmeoans ] o sotpayiosa snapescers Lo
920 htappinr2idcs_params_emestamp

== dos_params_as

——— mesamp o (I HTML

loT Application nodered2

User: nsumowam\n. Org: Organization
st

Levek

Form Simulation

run simulstion
Dashboards

: : = HIDUTC &
My Dashboards in {3 @ T } et GETICEST hour

Dashbaards of My Organiztion 2230UTC &

is hour 237

>— e

My Dashboards in My Organiz

timestame
Natificator T~

=2t paylosd 2 postio dashboard ([ — jsen  [————— sat paylosd and headers

@ IaT Appiication nodered] dos_params_dev_iot_1
B 1o Application nodered2
Appiication nodered3

st timestamp and device id

—

—

Appiication nodered4 Iast injected fime opo-uz e L — post o deshboard  —— | jsan — setpayioad and hesders

allsir_opoua settimestamp and device id

85400_consoiidated_device_1 settimestamp and deviceid [ ——
| amap
— has an 85400 consolidated planning
Q| w2 g = i
————— othervise
[T =m
Pp—— - output 4 timestamp 3400 planning =2t payload and headers postto dashboard payload and headers
DISIT Lab portal n / ‘________,——————_’—f_—(

<=  as400_planning_device set imestamp and device id [ ——

e

w1 /

o W

& |

— : ted timestamp pun set payioad and headers (——  postio dashboard  (———| ||| jon  (———— = setpayload and headers

Chepresponse || f—"_;____{_r—
5 wabsockat

= punenergydest (———)  setimestmpanddeveeid [——
= cetpeyiosdand heades post io daskboz json — cet paylosd and headers
= otherparams (]  sottimestamp and devioe

~_function.

Snap4City (C), September

setpaylosd and headers (——  postfodeshboard [ — —_— ==t payload and neaders

—

=

=

2023

User: userareamanager, Org:
Organization
Role: AreaManager, Level:

LoGouT ~ input

Dashboards (Public) [ et 1
Dashboards of My Organization [ p—
y

TR

My Dashboards in My Organization

status
Data Inspector
| link €
10T Applications =
B 1T Application nodereds i

My Data, KP1, POI hitp
10T Directory and Devices ~ [
Knowledge and Maps ~

Micro Applicaticns

udp
External Services ~

[ b
Help and Contacts ~ \Ev'

e o
Documentation and Articles g amap2

My Profile = | stomp

~ output
&' DISIT Lab portal

ohtipresponse |

S Y
(1 websocket |

LW |
o um |
A amee ]
0 amap2 |

websocket ()

tep. .;

Flow 2

fimestamp T

[:| planning

storage

ALTAIR
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UNIVERSITA I’I"I=<,
DEGLI STUDL 5, gmvenTo i
FIRENZE E“&EL(?Q‘FE@%AMAZDNE

a3 ESSECO)

Sinottico Sintesi Impianto Altair 2

BBy CockienPeliey T Gonitions  Cantnet

VQFJ’IJ

Thu 1 Get 153219

- sNaPdary ,-:

DISIT

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB
DISTRIBUTED DATA INTELLIGENCE
CHNOLOGIES LAB

¢VSNAP/crry £

Consumptions/productions

" + [re——"
e o Sguisineciets
33 e s b € e s | Ko

EN AN N R ]

DW tor Ticket management

Events/actions

 C—

Maint

Busmess Intelligence

enance

{1t |

]

CLORURO FERRICO STANDARD

CARBONATO DI POTASSIO

CICLO SALAMOIA iPosopio
IMPIANTO 3FC

. [N TN TR

Dashboards and actlons

wwwwwww

OpeﬁMamt BPM Workflow

= e P mar‘iagement team assignement,
=| . O 1
R o — e material control, . 3 A A 4
e — o
o

|OT App, Data
event firing,
event detection
and firing
Critical event
management
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DINFO
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INGEGNERIA
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N
e JQQJU
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Valve 786 with trend v

< / Altair Production Line
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B oo e Map and 3D BIM modelling to:
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: - - -- represent the details .
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with data Y g

Historical and Real Time Data - —
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzA1NA==
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzA1NA==

GeNotilLab Architecture for ALTAIR

ALTAIR

(CIHII[MII[CIA] I

[ ESSECO"

SNAP/

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

10T App Dashboards
Analytics s

e
2EE R

| doaAAeaed

4 2

i R
AERARAARA

10T App “ Tools:
Management -- List of Chemical Analyses
-- List of Notifications
-- Define notifications
-- Program, send notifications

-- see notification status

( -\

Users

Analysis

-—t

p—
o —
—

Notifications

IOT App
- J Vs Telegram

Telegram Bot
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http://dashboard/dashboardSmartCity/view/index.php?iddasboard=MTk=

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

UNIVERSITA %
DEGLI STUDI QRITM\IEDIO LQR!BUSTE!;!;EMS AND é SNApleDUSTRY m
S

Physics-informed neural networks (PINN)

Solve complex fluid-dynamic problems based on partial differential equation (PDE) using
neural networks

Snap4City (C), September 2023 120
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Scenario:

NIVERSTA - 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

(P T

e
B 'P‘%mE

¢“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

Snap4City (C), September 2023 123


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

_ J " eV cIry
People Monitoring on Pub Services ® -

L) -.."‘hg

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
* Historical and Real Time data ;
* 20 fixed PaxCounters

* 2 Mobile PaxCounters
* Services Exploited on:
* Dashboards, Mobile Apps, APl/data 7 : .
* Fully Controlled Devices by Digipolis AT B SR o e
° Since 2019 Finish | 530 |gg :m; e
Snap4City (C), September 2023 - -
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Pont du Gard

* Tourism Domain
e KPIs
* Social Media
* People Flows
e Bike Flows

* Dashboards
* Monitoring KPI

* People and bikes flows

e Twitter Vigilance

* Historical and updated data

* Services Exploited on:

e Dashboard
* Since 2020

SnapaCity (C), September 2023 NttPS://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1Mw==

¢“SNAP/crry

interreg @

/Mediterrangan ==
HERIT-DATA

I

Herit-Data Main

La Région

Occitanie

MBI

125


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1Mw==

Interreg ¢“SNAP/ciry

[T

/Vediterranean e

Pont du Gard: data analytics e

* Prediction of the ) ————
number of sold tickets T Fandom forest
24 hours in advance | — ™

|
* Using: 241
e Historical data 31
 Weather conditions |

e Social Media N
N

= 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
INDUSTRY, INNOVATION
AND INFRASTRUGTURE Ora predetta

Twitéer Vigilance

Snap4City (C), September 2023
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¢“SNAP/cry

Dubrovnik Prrv——

/Wediterranean e

> Tourism Domain " F - "':" = — & “"“"""“ il Herit-Data Main
e Counting People e

* TV Cameras and WiFi
e Social Media T Caan N = =
e Dashboards W=
* Monitoring and real time control T
* People flow e _..;; e el =
* Twitter Vigilance T _ m— =
* Historical and Real Time data
» Services Exploited on: S——
() DaShboa rd :. ;L:.T;.Tll.ff:' ;—tf . ==

* Since 2020 = 5

Snap4City (C), September 2023
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE0Ng==

Interreg ¢“SNAP/ciry

[T

/Vlediterranean e

Dubrovnik: Data Analytics o

B‘M

= -.. m,

people count vs predicted people count

@ people count

* Assessing impact of 2 e

advertising : .

E0000 4

* Prediction of presences - o

on the basis of . ' ’
* Social Media Twitter . . A, L
Vigilance LB T : A

e weather conditions e
e Historical data

INDUSTRY, INNOVATION

AND INFRASTRUCTURE

Twitter Vigilance &

Snap4City (C), September 2023 128




Y SNAP/ciry

Valencia, FSMLR ====——=mm=n .=

* Tourism Domain g RN e
« Counting People e —— -— N Ok Y
* Environmental data s, foeme
* Social Media Saopottoosimnl HERIT-DATA - VALENCIA FSMLR - NEWGUI

Tue 3 May 14:07:17

]
. basilicaDesamparados_new2 2 ELECTDR Bl
+ PSS -
° basilicaDesamparados_new2_gases 2 " _ | A
c

riptaSanVicente_ne

* Monitoring and real time control "
* People flow f—
e Twitter Vigilance

* Historical and Real Time data
 Services Exploited on:

e Dashboard | —————
e Since 2020

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



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

West Greece

* Tourism Domain
 KPIs: ODM, Flows, ...
e Social Media
* People Flows

 Dashboards

* Monitoring KPI
* People flows
e Twitter Vigilance

* Historical and updated data

* Services Exploited on:
e Dashboard

* Since 2020

West Creece (Herit-Data)
<

e

¢“SNAP/cry

Interreg M
Mediterrangan o=

HERIT-DATA

West Greece Rooms for Rent (Herit-Data) _

Herit-Data Main

Herit-Data - West Greece Hotel Potential |

o West Greece Arrivals and Occupancy (Herit-Datafies

Herlt-Data - West Greece Various (L.

g R % 23
i < e N

L

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1NA==
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Helsinki, Finland

e Dashboards & Services:

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

Sensors values, Heatmap & Alerts on critical

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

GRAL predictions PM10, validations

Private sensors in Jatkdsaari area
(personal dashboards)

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

* Social: Twitter Vigilance, early warning

* Life in Helsinki: OD matrix people flow, =

Twitter Vigilance SA, hot places, etc.

 Tourism and Culture T

* Mobile App and MicroApplications:

* Helsinki in a Snap (all stores) |

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

i, NThe Life of Helsinki

Snap4cCity (C), September 2023
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Con terso

))) te r S 0 monitori qualita e mobilita del tuo territorio,

3 decidi strategie di sviluppo sostenibile,
territorisostenibili coinvolgi i cittadini in nuovi stili di vita.

terso & un ser

@Smartea

Privacy Policy ~ CookiesPolicy  Terms and Conditions

- Traffic Data
- Environmental Data
- People counting (pedestrian)

Lavagno

mterso

territorisostenibili § .

’JSmartea

sostenibilita smart

SUSTAINABLE CITIES 13 CLIMATE 1 LIFE
AND COMMUNITIES ACTION ON LAND

Progetto Terso - Lavagno

Selector Selector - Map Selezi /ne Sonda bH

Seleziona la data:

[m/dd/yyyy 0] [Seffzionasonda <
~ 2169

0 €=
Colognola < T
ai Colli \NJ\

® Ve " - 5
Veicoli classe 2 - Densita oraria veicoll 4 Veicoli classe 3 - Densita oraria veicoii
 Veicoli  veicali "

© OpenStreetMap contributors

Densita settimanale am ©

1500
1000
§
H
s00
o
o
® Veicoli lasse 0 - average_vehicle_speed_class 0 Veico classe 1 - average._vehicle._speed_class |
eicoll classe 2 - average._vehicle_speed_class 2 4 Veicoli classe3 - average. vehicle_speed_class_3 @ Veicoli classe 0 - vehicle flow class.0 @ veicoll classe 1 - vehicle_flow_class. Veicoll classe 2 - vehicle_flow_class_2
¥ Veicoli lasse 4 - average_vehicle_speed_class 4 ® Veicoil classe S - average. vehicle._speed_class 5 Voo casca 3 vehice fow-cose3 @ veiolicomse - ehicl fowclas ¢ @ Veloll dasse - vehicle v docs 8
A
Privacy Policy ~ Cookies Policy ~ Terms and Conditions. ..g - 4
. SNAP
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Jewel Alarms
AMPERE

I"/ Filters

Ampere user list

Link to “Ampere User Man:

CVSNANanusm

e

M

Click on
Jewel

GOOD HEALTH
AND WELL-BEING

4

Snap4City (C), September 2023

Deviceld

2022-04-11T13:56:29.9527 Operator Called: S Sev
2022-04-11T14:37:52 6567 APP alert Pin Action
2022-04-11714:38:24.1127 Operator Called: 118
2022-04-12T08:16:46.076Z APP alert P action
2022-04-13T12:07:27.5867 Operator Called: 118
2022-04-13T15:16:45.9877 Operator Called: Daniele Bologna test_description
2022-04-14T13:00:15.680Z Operator Called: 115 new action
2022-04-14T13:19:18.118Z Operator Called: 115 test new action
2022-4-11T15:18:47.0002 Operator Called: M Bol
2022-4-11T15:21:6.0002 Operator Called: 112

First << Prev 1 2 3 Next > > Last

;a8

- User
2 ;Iyletadata

Fri15 Apr 12091

List of user event's

Operator Actions

Call User:
© Daniele Bologna (3381122333)

Call Contacts:
OM Bol (057123693966)

OS Sev (255249146)

ER Numbers:
© Call 115

O Call 112
O Call 118

Description:

4
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https://www.snap4city.org/577

On Line Training Material (free of charge)

¢“SNAPciry ;}:

Ist part

2nd part

3rd part

4th part

Sth part

6th part

7th part

8th

what

Overview

Dashboards

10T App, IOT Network

Data Analytics

Data Ingestion
processes

System and Deploy
Install

Smart City API:
Web & Mob. App

Design and Develop
Smart Solutions

PDF 2022

Interactive
(2022)

with video
and
animations

'Videol

Wideo?

Wideos3

\Videos

Snap4City (C), September 2023
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-

Social Media

cs =

Gateways, satellite

BIM

External Services

Web Scraping
Tv CAM streams

\_

Entity Directory:
Smart Data Models
loT Data Models
Digital Twins

/ APl Manager

Federation
| Smart City API |

Yy OpenSearch

&8

KB, graph

ﬁ

& GeoServer | Entitylnspector

o/ ST
CvSNAPiciry

/ Web and Mobile Apps

Smart Applications

Park

Waste

Light

Energy Environment

Maintenance

Mobile App

Apps

Visual Analytics tools

Business Intelligence CSBL

Data Managers

kO) BlMserver.center

]

ProclLog.

On Edg
On Cloud

t t f' python’

) Studio
Data Analytics:

ML, Al, XAl

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... J

N




*
DINFO ot
DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND P
INGEGNERIA INTERNET TECHNOLOGIES [AB ( : ITy
DELLINFORMAZIONE ~ DISTRIBUTED DATA INTELLIGENCE

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), September 2023
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uviTh  DINFO  DISIT : :
DIPARTIMENTO DI DISTRIBUTED SYSTEMS 'r;é - ‘ J / fJ ’(‘_J J ] r‘ J r' f" SNAp4 :‘l
FIRENZE o  Aoae panoiie el 5 L] ANalytics CITY

AND TECHNOLOGIES LAB

* implementing sophisticated Business Intelligence 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
loT App: Business Logic

5 Filtering, ...
B s B &9 o7y I
® 3 3 Yen

Coordinated resulting
Effects

~ Smart City API
Storage:
Historical data

— I

~ data
Flow of selected

data...
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v

f‘)l

..... DataTranszLmatlon

=)

IOT Applications

~—_  KnowledgeBase,
N — Km4City "

Knowledge and Storage
Data from the Field and
City + MyKPI ++

Wldget Collectlon

External
i E 11 m Services
T =

¢“SNAPciry o

Create, save, load,
delegate, grant access,

change ownerhii

der: Development

Dashboard Wizard

Public
Dashboard
Collection

SAapACIty (TS

My Own Dash/App
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Wizard

+
/
Dashboard features Data and widgets ‘
Single data wki_)eis C
A X fe : { J L i 9’

oo /FIESQ'E - I
fieing. H\ A J A [l

A% il >|£ | >" D xx i
Vespucei Y

Wabpage |
F\renze —

PDHHSSIEVE

Bagnoa mpou Sm

Menlelupa

Fioréntino <
® Opensireetilap contributors

| | , = o B
— - f asSNROoarc 2arc

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

Special Widget Environment Weather Forecast Previ_Metzo . Vernio [ 2018-07-08 160018 public
Special Widget Environment Weather Forecast Previ_Metzo special weather Vergemali [} 2018-07-08 160018 public
Special Widget Environment Weather Forecast Previ_Meteo special westher Vecchiano (] 2018-07-0816:0018 public
Special Widget Environment Weather Forecast Previ_Meteo special westher Vaiano (] 2018-07-0816:0018 public
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaglia [ ] 2018-07-08 160018 public
Special Widget Environment Weather Forecast Previ_Metzo special weather Vaglisotto ® 2018-07-08 160018 public
‘Special Widget Weather Forecast Previ_Meteo special weather Vagli di sotto [ ] 2018-07-08 1600718 public
Special Widget Weather Forecast Previ_Metzo special westher Uzzano 2018-07-08 160018 public

Hide columns: atfilters | Selected rows: 0 Previous 1 2 3 4 5 _ 1081 Next
Universita degli Stud: di Firenze - Unift Sat 6 Aug 10:58:01

Choosen data sources

. - > : -
HighlewlType Value Type Value Name DataType Last Date = éSNAPACITY ‘ Florence Carparkmgs = Newgw PA

data available in table
Previous  Next

You must select one widget type
SELETTORE
Campi 8isenzio — o
: L A ¥4 Par d Magnons Manteicen
< CarParkiOT > o + pLalano S Mart “ ! R ke ol
- h9 shee o . ; Piirm, :
2R / & &
&7 Lar:pmicCAT > 'l'z'cmnp' ety b e % 4/ 4 s
= o 4 RS
™~ 3 A
wantgnah ) ]
Isalotie > SanFabt
el | ,’._:—'P‘ /x Ly b Gty sTIevd~
"'-‘\- - Firenze \\_"-{ ’:;2’::‘ 2
ot i N N
STATO PARCHEGGI 2m et A
o} Sedndicei b3 A bk
Rinald ‘{-\" ! Bagno a Ripali a L
P 4 Hakmanie pe g \
g o0 \\ NN eaniazs ra;::;/—\w gy
PARTERRE 7m PARTERRE - ANDAMENTO NUMERO POSTI LIBERI m ©
L . L
'he Wizard help you In selectmg -
Jes
. . . 369 e
only possible combination ot data
Posti disponibili
h . t t . . ¥ Jul Aug 3. Auc 5. Aus 6. Auva

Snap4City (C), September 2023 144



Wizard

Dashboard features Data and widgets Check and summary

e f\ \ l:ﬂeraporfo _F{esnlp g EI’ I UDD - \ ::i E m % o‘? %’ m%m_hs? E % P
20 R o\ - B0 RN & @ A M4 M x g @ D eea ¥
el

] ek i .
J L \ Véspucei o
\g_/ii & Pontameve S |2 ’\“ ° ° E
Lastra a Signa Y FIFEI"IZE — ;

Scandicei

o~ 3 A e .=' = -
N S,\ L Bagnoampoh 'D[I | % _.\" E ‘Q: N
. S | =—— || | it
Montelupo X / ~ N (
Fiorentino . 4
e T e

& OpenStreethap contributors

Data sources
All selected (10) = All selected (55) = All selected [776) All selected (315) Allselected (47) * Al selected (2) *

High-Level Type 1 Nature Subnature Value Type Value Mame Data Type Last Check Ownership
Special Widget Environment Weather Forecast Previ_Meteo special weather 2018-07-0816:00:18 public
Special Widget Environment Weather Forecast Previ 2018-07-0816:0018 public

2018-07-0816:0018 pukblic

2018-07-0816:0018 public
2018-07-0816:0018 pukblic
2018-07-0816:00:18 pukblic

2018-07-08 16:00:18 public

2018-07-0816:0018 public

Meteo special weather

Special Widget Environment Weather Forecast Previ_Meteo special weather

Special Widget Environment Weather Forecast Previ_Meteo special weather Vaglia
Special Widget Environment w Previ_Mesteo special weather Vagli sotto
Special Widget Environment Weather Forecast o ——Previseteo special weather Vagli di sotto
Special Widget Environment {/eather Forecast Previ_Meteo special weather Uzzano

o (&« Select the area of your interest: panning and zooming
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

e Select the lines of your interest

* Then click on Next and get the Dashboard by wizard

Special Widget Environment Weather Forecast Previ_Meteo special weather valano

0000 OO!
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Dashboard Widgets: List and Editor

Dashboards

B e |
l im:ow [ oo0ooo [ s
DENTI SOLO DANNI
RS- =
11/03/2018 10:06:12 1
INCIDENTI CON FERITH
pe——
11/03/2018 06 30 23 1
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Begin 3:00 =

Finih

133231 ]
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-

Social Media

cs =

Gateways, satellite

BIM

External Services

Web Scraping
Tv CAM streams

\_

Entity Directory:
Smart Data Models
loT Data Models
Digital Twins

/ APl Manager

Federation
| Smart City API |

Yy OpenSearch

&8

KB, graph

ﬁ

& GeoServer | Entitylnspector

o/ ST
CvSNAPiciry

/ Web and Mobile Apps

Smart Applications

Park

Waste

Light

Energy Environment

Maintenance

Mobile App

Apps

Visual Analytics tools

Business Intelligence CSBL

Data Managers

kO) BlMserver.center

]

ProclLog.

On Edg
On Cloud

t t f' python’

) Studio
Data Analytics:

ML, Al, XAl

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... J
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e Recall on Snap4City Architecture
* Node-RED
* |OT App = Node-RED + Snap4City
— loT App === Proc.Logic
 Examples of IOT App for Smartening Solutions
* Exploiting/Generating data by using: lIoT App/Proc.Logic
* External Service €<—2 loT App/Proc.Logic
* Dashboards <—2 loT App/Proc.Logic

— Server Side Business Logic
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* Creating IOT Applications with Node-RED

* 10T App = Node-RED + Snap4City

* Integration of External Services into IOT Applications

* 10T App Smartening Dashboards and Solutions: server side business logic
 |0T Network Management and Control

* |OT Devices hardware-software integration

e Using Data Models: FIWARE Smart Data Models, Snap4City loT Device Models
* 10T end-2-end Secure Stack, |IOT €—-> Dashboards

* Data Exchange and Distributed, computing on multiple Snap4City Domains
 Managing IOT Applications and Containers all



‘ ] ':I‘ A ¢ BI;CI}Y[EE;EIIJ—I]—)}} QRITM\IEDIO DISTRIBUTED SYSTEMS
I5 FIRENZE [fime 8 mdindiips://www.snap4city.org/65 SNAP4CITY

AND TECHNOLOGIES LAB

10T Interoperability

Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, TLS, Rest Call,
SMTP, TCP, UDP, NGSI, LoRa, LoRaWan, TheThingsNetwork, SigFOX, DATEX II,
Telegram, SMS, WebSocket, WebSocket Secure, ModBUS, OPC, GML, RS485,
RS232, XML, JSON, CSV, GeolJSON, ESP32, Libelium, IBIMET/IBE, OBD2, XLS,

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

o—"ému

@Foundation @ FI NG Egls

Node-RED digital ecosystem bee Smart CItg
v EURODPEAN OPEN
" ;Iag rft?wjf?r network ckan 'GGJ L @ S?IL halia =t

Snap4City (C), September 2023 157


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

UNIVERSITA
DEGLI STUDI DIPAR‘ITIﬂNTEDIo DIQR!B§E!£TEMS N -y ' |/
FIRENZE | REENESR™ | RENRr oo DI NeTtTWOrK

Discovery requested data

subscribe

Semantic Reasoners =255 o
----- g receiver

IOT Broker
E© FI-WARE
v
A
S 0T Gateway o i
e *F Adapter/ e
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@ | e
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|
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AND TECHNOLOGIES LAB

orpevice WHat About loT Devices, Time Series

* A set of data coming from an loT Device
with multiple sensor become a time series
of values for devices.

— For example: taking a new measure every
Sends a 10 minutes (Red Lines)

message — Non regular rates can be valid data as well.
* Each new measure in Snap4City is
Message ( conventionally time located in

timestamp: 02-04-2020 at 10:30, «dateObserved», which has to be Unique.

Tem'?erat_ure; 29.34, — Only one message per dateObserved is
Humidity: 35 allowed

)

02-04-2020 10:30 34.5 23
02-04-2020 10:40 36.5 24

02-04-2020 10:50 36.0 22.5
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PIRENZE | RESREC: . | sgmemene C(. SNAP/crry u@
Network Manager vs Final User

Network of 10T B[okers

"Gn“.m,

/ My IOT Device é

,. Braj@ |OT Network ‘
. A Manager Register
Registerin !
~—~—"_ Knowledge Base, g ' _—— 10T A lication v
N ~— Km4City s S R — .
= o Final user
. — — Manager

¢
g,

Browsing‘

L Discoverin/ : T —
L * ===
ServiceMap

Knowledge Base

Knowledge and Storage

Data from the Field and
City Prepare Exploit

Deep Manage
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10T Devices

§
E

orionUNIFI Ambiental PUBLIC

orionUNIFI Ambiental Raspberry PUBLIC

orionUNIMI Mation_Detection 1 PUBLIC

ARDUING_ST_4205 orionUNIMI Sound_LV PUBLIC

orionUNIMI Presence_Detection_E custom PUBLIC

AnDUO ST 4712 orionUNIMI cwer_h PUBLIC

orionUNIMI wer_Meter_S e PUBLIC

AudioButton_254_widgetOnOffButton2930 erionUNIFI AudioButton PUBLIC

PUBLIC

CityLamp_274_widgetOnOfBurton3379 arionUNIFI

MYOWNPUBLIC

g
]

0090000000

corarezzo orionUNIFI

Showing 1to 10 of 170 entries

My IOT Sensors and Actuators

timestamp misura MYOWNPUBLIC active
e misura active
status misura active
people_count misura MYOWNPUBLIC active
B8 peaple._count misura active
a corarezzo people_count misura MYOWNPUBLIC active

@ corarezzo people_count misura MYOWNPUBLIC active

960009@000;

corarezzo people_count misura MYOWNPUBLIC active

0 | coarezzo people_count misura MYOWNPUBLIC active

Showing 11010 of 76 entries

User: paoladisit, Org: DISIT

Snap4City

User: paolodisit, Org: DISIT

MySensors | Delegated Sensors
and Actuators and Actuators

¢“SNAPciry

Y a 1 «
Lo

10T Devices

Add new device

ContextBroker

Protacol

My IOT Sensors and Actuators

Add My New Device

Psvgla

Select Latitude/Longitude on Map

Cokeizino ,/ 5 2
i} .

identifier

Latitude

.lap4City (C), September 2023

=New 10T-Device (simpli
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from 10T Devi@@®Model = =~

v + | e R AR
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ie

Longitude
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Ingestion, aggreg. = exploitation

* loT App Visual

rogramming, no coding

e Data transformation

* Integration, Interoperab.

Data ingestion
Business logic

e Edge and Cloud

* MicroServices data
driven develop via
visual language
Node-RED

Snap4City (C), September 2023
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Snap4City

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

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

' DISIT Lab portal

IOT Applications

1i Prev 12 3 .. 9 Next Filter Q.

© 2018-09-21T03:19

©® 2018-09-14T04:44

© 2018-10-19T16:07

@),
@.f .‘ @.f .' @.f .‘ @.f .‘

IOT Edge App IOT Edge App IOT Edge App IOT Edge App

owner: badii owner: panesi owner: pb3 owner: pb3

l. l. Management l. Management l. Management l. Management

© 2018-10-19T17:17

3«?—99 E’.
ﬁ@e ‘

= ® O0_06
©

Y 0. le o o

IOT Appllcatlon IOT Application

owner: semolarudy owner: testers owner: semolarudy
Management Management Management l. Management

owner: comunedashres

® Deprecated - SiiMobilityControlRoom @ SamsungGala:ySerarCode

S .
§ o’ 6% @ ! 0’ D b o ®
IOT Appllcation IOT Edge App IOT Appllcation

owner: badii owner: badii owner: tester2 owner: testerl4
Management l. Management Management Management

® |ot-App

E’.
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www.snap4solutions.org

Dashboards of My Organization
My Dashboards in My Organization

My Data Dashboard Dev Kibana

Extra Dashboard Widgets

@ Data Management, HLT
0 Knowledge and Maps

MicroServices for Proc.Logic/loT Apps

MicroServices from DataAnalytic
e 10T MicroServices for Final Users
e 10T MicroServices for Developers

e DOC: Processing Logic/lOT App

User: paolo.disit, Org: DISIT

Pl'oc.l.ogic I I°T App 9 Role: AreaManager, Level: 3

8 3 Prev 1 2 3 Next Filt Q X

® 2020-07-28T10:20 ® 2020-07-28T12:32 ® 2020-08-18T08:38 ® 2021-01-19T16:25 ® 2021-08-21T13:26

aeee ﬁ@@ aeoe ;.

Oper Ve lod Ve o Ve o &®
|OT Edge App

My own My own My own My owmn
& Management @ Management & Management @& Management © Management
® 2022-05-28T14:50 @ actionurltest @ Alarm Management @ coronal ® coronaR

aﬁea
&9@

My ewn

& Management @ Management & Management @ Management @& Management
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2. Node-RED

2

roottooladminl
ootAdmin | Idap

flow1 Flow +

: show micro web app
.
-
[

X : transform results

N

S service-search-near-marker

[:| world map [: \— ; world map |:
]

point

event-log L

popupopen [
o . { ) / - — £ vehicle flow (carfh) .
) timestamp 1‘ service-info  —=— vehicleFlow )

SO

switch |

]
| sensor

ser

| pierfrancesco.

timestamp |

“r_ matt

5
1

|
|
‘.‘r htip response ‘
|
|
|

) websackel

5w 7
\‘r amgp D
\J". amqp2 ‘

-

T Applications

- rapstormation, Convers

BusinessLogic vs Dashboara

info debug |dashl
Flow
Name flow1
D "49a71aa@.b297ba"
Status Enabled
Information

Node-RED

Data Adapati

©
©
©

Integrat

il
i
i
S

Data Analytics con

trol

Everywhere: Cloud, on loT Edge Dev
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& NodeRED
Flow 1
. subflows
timestamp *
pethcoessTok
n
- commen
nject functio
debug
functio
complete
catch function
status.
functio
kin
ot functio

unction \O

function

=2 function

e

= & —— 1§

02D requast

sting

preps

random

e

el converter

- metwork

matin

timestamp

matt out

function

function msg.payload

function

getAccessToken

generateOperatorEvent

ration of command function

preparstion of command

publication

msg.payload

msg.payload

msg.payload

meg.payioad

msg payload

msg.payload

ws] wis://dashboard kmdcity.org-8080/server

jotdirectory-new-device-from-model

delegate-my-device

msg.payload

Alarm

Ticket

_“hh*h_HEEEaﬂon Tea

\

Control
Dash

\

Various

Ims

Dash
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@@Em *&ﬁ

INTERESSATA AL PROVEDIMENTO (CON
PARTICOLARE RIFERIMENTO AGLI ACCESSI i
LATERALI ED Al PASSI CARRABILI) E SULLE

DIRETTRICI DI ACCESSO E DI USCITA ALL'AREA.

+

n DIVERSION IN OPERATION )
18/01/2021 09:00 00 10

DI TRANSITO A TUTTI | VEICOLI (FIG. IL46 ART.
116) ESCLUSO MEZZ! DI SOCCORSO DIRETTI
ALL'AREA INTERDETTA E VEICOLI IN INGRESSO e
E USCITA DAI PASSI CARRABILI E FRONTISTL. e

Y CLOSED AnEAD Q
18012021 | 070000 | 10

(i) Operator Events
160172021 01:01:23
Ticxer opeRATOR 0
1610755283309  PAOLO.DISIT
15012021 14:30:28
Tioker oreRATOR
1610717428876 | PAOLO DISIT
15012021 14:27:27
Tieker operatoR

o

‘4—

o

SNAP/cty

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

Florence: Events in the city

Social Events, Traffic Events and Critical Events

Sat 16 Jan 01:27:28

FIRENZE, DOVE, COSA

TWEBINAR DI CONOSCI FIRENZE

2] €
JAMES LEVINE
3] €
NCONTRI CON LA CITTA 2020-2021 - 1N
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Social Media

cs =

Gateways, satellite

BIM

External Services

Web Scraping
Tv CAM streams

\_

Entity Directory:
Smart Data Models
loT Data Models
Digital Twins

/ APl Manager

Federation
| Smart City API |

Yy OpenSearch

&8

KB, graph

ﬁ

& GeoServer | Entitylnspector

o/ ST
CvSNAPiciry

/ Web and Mobile Apps

Smart Applications

Park

Waste

Light

Energy Environment

Maintenance

Mobile App

Apps

Visual Analytics tools

Business Intelligence CSBL

Data Managers

kO) BlMserver.center

]

ProclLog.

On Edg
On Cloud

t t f' python’

) Studio
Data Analytics:

ML, Al, XAl

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... J
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 Why and Where use DA, Al and XAl [ General Life Cycle

* Data Processing

 What is Data Analytics, DA and Artificial Intelligence, Al

* List of the most relevant available DA and Al Solutions

* Predictions and Anomaly detections

 Computing: Higher Level Types Data and their representations
 How AIl/XAI, and Life Cycle

* Using DA, Al, XAl in Snap4City infrastructures
— Data Analytics €2 loT App / Proc.Logic

* Decision Support Systems and What-If Analysis
* Routing, Multimodal Routing, Dynamic Routing
* Business Intelligence and Visual Analytics

* Training Material

Snap4City (C), September 2023
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CVSNANc.w

Available DA / Al Solutions on Snap4City

* Mobility and Transport

» Environment, Weather, Waste, Water

» City Users Behaviour and Social analysis
* Energy and Control, Security, .....

* High Level Decision Support Solutions
— Management Strategies
— Resilience and Risks Analysis

* Low level Techniques
https://www.snap4city.org/download/video/course/da/

Snap4cCity (C), September 2023
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DATA ANALYTICS 2

ARTIFICIAL INTELGENCE

https://www. snap4C|tv o)

rg/download/video/DPL

SNAP4SOLU.pdf
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https://www.snap4city.org/download/video/course/da/
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

What don’t Y SNAP/arry

| know?
hat Cognitive/Self
should we Learning Analytics
O l v. Sentient and
s .
What will ; active processes
happen?

Why did it

happen? e Big Data Analytics

Analytics
* neuro-symbolic
What * Semantic Computing
Happened? Analytics _ @ * Machine Learning

* Deep Learning

Dttt * Explainable Artificial Intelligence
* Geo Spatial Reasoning
A * Text Analysis, Sentiment Analysis
L x| « What If Analysis
* Simulations, Optimization

* Visual Analytics
* Engagement Analysis
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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.)

¢“SNAP/ciry

Model Assess. Models

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

Identification of
Process Goals

Snap4City (C), September 2023
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Data Analytics on Snap4City platform _ C-SNAPLary

N Wil [ I
\ @ python e e

Studio

Swagger

Saving /
Sharing
reusing

Creating
MicroServices

Ontoiogy Schema LOG.disit.org
~—_ Knowledge Base, — —~ —
SN— KmaCity  __—1 ~—
Li [: 2 Big Data
s || Swr
) 3% el ) = Facility
— ﬂﬁ EJ 'll>> L
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| ]
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15 I
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Finipife il
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Using them into
|OT Applications

Smart City APl from Knowledge Base and other tools
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: ! ¢“SNAP/
Data Analytic Container O~

loT App / Node-RED .

G
E ’. v S4CDataAnalytic @
@ £ - plumber data Use Snap4City Data Analytic

IOT Apphcatlon e Node, and load in the code
python data you developed.

analytic

i pgthon Jupyt;r

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

platform online, or (ii) your Development

Machine.
The code has to respect the guidelines @ Deploy the IoT 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 Q) ocker |
For example see: E d’docker
https://www.snap4city.org/641 R s
https://www.snap4city.org/645
Data Analytic Data Analytic
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Data Ing
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stion Agenda

 Data Types

- Data Ingestion Capabilities and Architecture

« Data Ingestion Strategy and Tools

 Data Inspector tool

« Connecting devices, external servers, any network

* Interoperability, smart data models. satellite
« Data Ingestion in Python

Snap4City (C), September 2023 180



09/23

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

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

-

Social Media

cs =

Gateways, satellite

BIM

External Services

Web Scraping
Tv CAM streams
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Entity Directory:
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/ APl Manager

Federation
| Smart City API |

Yy OpenSearch
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KB, graph
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— Super Service Map
* |OT Directory
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* |0T Broker
- \ —
NIFIl, OpenSearch : ol b
* ServiceMap, SCAPI = | e
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My Data Dashboard
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* Smart City API: Internal and External

* Advanced Smart City API, MicroServices, Snap4City API
* Federated Knowledge Base and Smart City API

* Mobile App Development Kit

Snap4City (C), September 2023 190



¢“SNAP/cry

Federation of Smart City Services i

Semantic Reasoners -8

= KrACity_| s Km4City Semantic Reasoner
rea B C ServiceMap interoperabi“ty
=l * Seamless for multiple
& el Htir— mart
\ ’\”'—ﬂ(ﬁy City API Mobile Apps
=i * Smart City API
Vv l"' - 7 =l Smart - W
% | _-Im:l_,_ﬂf}' City API = Ty Super:
| Area 3 p—— * distributed access and
- S F Smart City API sharing services
,,,,,,,,,,,,,,,,,, e LT R IR & Fach cityacomtroltSovn data

i

Snap4cCity (C), September 2023

San ¥ia 1] O S

 Final user can pass from one

Smart City
API ﬁ - .
city / area to another in

Independent service seamless manner: without
changing the mobile Apps

191



UNIVERSITA DINFO by """l.m,
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND @
FIRENZE  Notcnema INTERNET TECHNOLOGIES LAB <: ITy oE
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE b D
AND TECHNOLOGIES LAB x>
j 5 ; ) ) )
( 1 4 - g P - 9 / d [ / - J - o f -l a 4 rr - / - - i / — / I g a { r r e
JIIG W A" T WILY § - J, Y 2% - AA° Sl ; -t
- N noueIuan /Y 2 Yon ¥
Brielle 42 | - ’ Mendris| / Lyl 8
Spijkenisse [A16 |  A15 ] sy ) Ter
e 2l ; m : Sorinchem A ) Varese LA S Sk
%, = e —1 Y IPEratiss Resource _—
e'BleNosch Operators
Burgh-Haamstede Nse X vaan Sy
\ ' agreements Berga &
; Conmmmunit networking Inhouse i
. | o
e o Y collaborations companies ,
Building ) Monza St
Middelburg 5085 tutorlals L Rovato
Connect RI 580,38
e IOT/IOE : il
subscription to Upload / Connect g i 0
applications context external documentation !€cC :
Open Data Services previders
Manage Data Ingestion
Apps & Dashboards, and Analytic
City  personal \User Engagement algorithms
Users services
workshops :
Deinze Merelbeke P Promote
Applications & City API, Category : E‘T,?qa
Dashboards icroServices Associations
P70 208 Piacenza
Monitor Produce City experiments
L City 10T Applications &
... Advertisers  hackathons Platferh Produce Apps REEsyoards Hel gt
and Dashboards e
Fider

for City Users 4 desk  Corporations

2 (SO
events
& = traneds = Case

[nso | LalLouviere L NarnUr Large Licensing, Studies

lature! Mons
m R . eray
S Binche Charlerol zm Industries Gold services . s
I': . = partnerships groups
lend
Early
$ = Adopters Start-ups 2
5 fhao L Marche ﬂl‘;;marr'r‘ I Busalla
a Roche-en-Ard
192

SnapdCity (C), September 2023 = o e




UNIVERSITA
DEGLI STUDI DINFO DISIT

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

r_‘AND TECHNOLOGIES LAB 3
1 1 ] 1 \
iternal Smart City A
:; 7 E — : J : - 4 = Y
Snap4City Smart City API Docs: Swagger
User: roottooladmini, Org: DISIT 1 Swagger Advanced Smart City API
Role: RootAdmin, Level: 7 Advanced Smart City API
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How the Dashboards exchange data

raffic Flow, MAPS, Heatmap
IS, HTTPs URLs

Dashboards

I Req. ServiceURI, KPI

e —— Dynamic Data:
- Ex— O ZT eS| ServiceURI, MyKPI,
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Client Side Business Logic
in JavaScript (when needed)

Server Side

Business Logic
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https://www.snap4city.org/d
owhnload/video/ClientSideBusi
" SNAP4Tech nessLogic-WidgetManual.pdf

Client-Side Business Logic
Widget Manual

From Snap4City:
« Ve suggest you read H

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.snap4industry.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

UNIVERSITA
DEGLI STUDI

FO |1
FIRENZE

oI
INGEGNERIA b
DELUINFORMAZIONE | TE

. Snap4City (C), September 2023 210


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

TOP

FORGING& s
MANAGING OFEN

AND MOBILE APPS

MANAGEMENT

AND FLEXIBLE WEB

IOT APPLICATIONS
VS 10T EDGE
DEVICES

IOT APPLICATIONS,
THE LOGIC AND
THE SMARTNESS

WWW.shap4cit

74

SNAPACITY
UVING LABFOR
COLLABORATIVE
WORK

0Or

_/SNAPACITY FOR
~" BEGINNERS

SIMULATION

Appliances and Dockers

:.:”:.: Installations|

ECOSMM. VFENEM
I.OP!RS

\(\

HOW TO ADOPT
SNAPACITY, AND
OUR ROADMAP

ECISION SUPPORT
SYSTEM AND CITY
RESILIENCE



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

How to adopt Snap4City SNAPicry
ad SNAP4<:|TV N N e

Https //Www. snap4C|tv org e, ¢ e |
_ EolmEsto  4m—p - == i -j
@ aﬂ:' ! - iddas ;E x
calable Smart aNalytic APplication builder for sentient Registration My 10T DEViceg Big Data Analytics, Ar'cificialln'celligence“5 = E : &
“ BEELE 8. @ﬁ ™ . * Powered by
' =% Installation on your premise SNAP4Tech
e Virtual Machines or Dockers
SRR SNaRTvice » Different configurations
+  Supporting Org * From small to scalable
* 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:

mEneyting 3 e Start on Cloud as Smart City as a Service
e Forums ¢“SNAPlcrTy on y

: I * Migrate on premise on the fly
o SCIENCE CLOUD e Start on Cloud into a sand box
* Pass to install on premise what you need
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* Cloud «as a service»: a number of installations are in place

— The largest https://www.snap4city.or ;
g ps:// . .D y.Org .o-‘, SNAP4
20 tenants/organizations, Billions of data Appliances and Dockers
* 1 hour deploy new organization, devices, data, dashboards Installations

* Installations on public or private cloud, or on private servers

— A number of ready to use configurations from 1VM to multiple scalable
solutions: https://www.snap4city.org/471
 VM: Appliances ready to use

* Docker compose, Tool for generating and downloading the docker compose files
— Micro X version can be installed and tested in2 hours. https://www.snap4city.org/738

https://www.snap4city.org/docker-generator/selecting model
Snap4City (C), September 2023
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Installations, different models a TOOL to get them

M icro X: ' fi;‘??"‘ a . — “F‘)fcﬂi‘erConfigGenerrnap4TooIs
« 1VM of dockers T - -
Normal X,Y: docker ==l =

« 2 VM of dockers

Small X,Y: scalable
« 4 VM of dockers

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

DataCityMid X,Y,Z,T: scalable

e #VM+X/70VM+Y/3VM +Z VM + T VM of
dockers

DataCityLarge: scalable

« depending on your needs

Kubernetes

— Beta local and AWS https://www.snap4city.ore/docker-generator/selecting model
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Micro 6 (technical) [ Web Interface  proxy |

/ [ Synoptics (WS) [ } [_Lm_:
[ DataBase } [ Kafka |
| |

s A

Dashboard

Frontend Resource Mng }

[ PersonalData

J

Dashboard [ \ KeyCloak
S ZooKeeper [ y

[ OD Manager J[ ExtBroker
harvester

MyLDAP, LDAP ] 1Hour
]

= installation
>

and
ready to use

FIWARE loT

Dashboard Cron }

[ Smart Data

Models
~
@ [ Open Search ] [ Open Search } /[ |OT App 01

\

Dashboard
IOT App 02
[ ServiceMap (SCAPI) ] [ Virtuoso ]

A

 Storage | /

)

[ IOT App 6 ]

kIOT Apps /

)

Broker | ORION | | Orionfilter |  Mongo ]\
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1 \Vallo Mo
/\ 4L L
3 Web Interfaces }

/ ~ Synoptics | [ Dashboard | [ WSServer \ ( ServiceMap1 ]\ /[ GeoServer ]\ / LDAP \
L (WS) o _Frontend | (node-red) : - .
o N w S [ Virtuosod ] Heatmap Mng ] - MyLDAP
c | PersonalData Config Mng. Datalnspector : )
g N J \ J 2 J [ ServiceMap2 ] \[ Resource Mng ]/ | KeyCloak
e Mng ) [ MyKPI Mng ] [ Management | || | Virtuoso2 |
\ ) Tools | | \Knowledge base/ | Drupal CMS | \_Auth.Author)
" SmartData [ } [ GeoServer ( :
OD Manager ‘ OpenMaint
\\ Models Heatmaps f[ 10T App 01 ]\ — = : ]]
. Report Generator
IOT App 02 >
%n NIFI [ Open Search 1 [ ]  Data Analytics ] [:] 1 or more
o Open Search [ Open Search Ppen Search ] [ |OT App X ] a : N VM
2 S [ Analvt!c 01 | ) 10rmore
s > _Analytic02 | Containers
4 ORION1 | [ OrionFilter 01 ] e —— [Cor:nzl’;tr:CN )
< . ORION2 | \Computing / \_Computing  J
o | R — |  OrionFilter 02 |
Mongo
- : Y
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e 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.

* 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), September 2023
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* The solution is 100% open source
— Licensing cost is O (zero) euro

* Recurrent costs are
— HighCharts

* Proprietary for commercial, Free of use for non-profit organizations.

* Perpetual licence is about 5350Euro for 10 developer, then 171 euro for each
developer for the successive hears.

— Eventual SLA with us for
* Corrective maintenance
* Updates when performed by us

e Services: customisation, development of data analytics,
development of loT Apps.
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Presentation: Control Room, Widgets, Mobile Apps, Dashboard Builder Dashboard Mng Synoptics 3D Digital Twin §
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@Studio @ python
KPI, Indicator WorkFlow Sentiment SUMO Tipyc. Time Open to any module
d’docker """ Analysis Tickets BPM Analysis Trend and system
Data Predic Anomaly Statis Artificial Routi Py o
»
FAEE Y ¢ 2. -

External Interoperability: smart City API, Federated, API Accounting/Billing
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Operation:

¢ gNAPdCITY @ Jdocker

0
t
(o]
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Q
M| 3
2 0
2 - : : : : © ©
5 Internal Interoperability: ApI, MicroServices Snap4City Node-red Libraries | ASCAPI mWebSocket C©FILARE || B —
g s ||g
Al : TEIETET < OpenSearch 5 |3
- |<_f o Data Storage and Reasoning: data storage, noSQL, aggregation, ervice Map rap » p < -
qE, E é" semantic modeling, city entities, normalization, knowledge base SuperServiceMap DevDash p "% » '?u
O
& ® 3 NGSIV1, V2, LD & FILARE Lmked Data triples £ §5||<
— L . . o
- - brecon | oo _Ppet, 523
g -2 Data Collection: data mining, harvesting, integration, BT Blockchain Rrakers &) FIARE - ® g' =
= a0 transformation, data models, ... Harvester Data Manager Brokers No -og S 2
= c o
o
'-S Any protocol and format Any protocol and format —— ::: o 4:3
© . .
o Connectivity: wired, wireless (Lora, 5G, 4G, 3G, Wi-Fi, etc...), loT Edge, etc. o 2 O 5_“
Node-RED

Any protocol and format rotocol and format

|__Any protocol and format __|
/zzx Y a SEINE] Social
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LIgyany AND TECHNOLOGIES LAB
* RootAdmin  Users of any Role have full control on their own
— The gods of the specific installation, resources: data, devices, dashboards, 10T App,
access to all tools for all etc., which may control according to GDPR rules,
Organl.zatlons — providing access, revoking, etc.
* ToolAdmin o  All users start as Manager roles
- 'Cl')he admlnlstra’gorl;s of an biliti — All users have also a Level (hnumeric). A score
rga}mzlatlonlwrc some capabilities about what they have exploited in the platform.
on single tools Higher scores correspond to wider exploitation of
 AreaManager (developers) capabilities.
— access to development tools, access  RootAdmin users may
to a wider number of resources, 10T — pass Users to higher roles. Ask to
VI\\;IIt:I bIOth basic and advanced, I0T snap4city@disit.org to become an AreaManager
0dels, .etc. for testing
* Manager (final users) — Provide/grant specific authorizations to data
— limited access to development, IOT access on Tool usage

App development with Basic library.

In the Installation onPremise, you become the
RootAdmin of it, you decide ALL.

Snap4City (C), September 2023
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nagement oy Organization e
* Organizations /Tenant may have —

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

& 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, 10T App, Dash) N

— on cloud user kinds up to level of Tool Administrator = oo i Oeenie -

)

W Knowledge and Maps

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

Help and Contacts -

— manage tools exploited in your configuration e

* 24H/7D Help Desk and Assistance

' KmsCity portal

Snap4cCity (C), September 2023 & DISIT Lab portal
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RootAdmin on Snap4City.org has a very large set of tools

My Snap4City, ....Tour, etc.
Dashboards

My Data Dashboard (Kibana)
Extra Dashboard Widgets
Notificator

Data, My Data, OpenData
Knowledge and Maps

IOT Applications

IOT Directory and Devices
Resource Manager
Development Tools

In this section
of the slides,
those market
in bold are
presented.

-
A
m
11

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

Tour Again

Howiraih—F

Dashboards (Fublic)

My Dashboards in all Org.
Dashboards of My Organization
My Dashboards in My Organization
My Data Dashboard Dev Kibana
My Data Dashboard Kibana
Extra Dashboard Widgets
Notificator

Data, my Data, OpenData ™~
Knowledge and Maps

10T Applications -

10T Directory and Devices v

[ Management z Resource Manager
— Decision Support Systems B Development Tools
—_— Settings % Management -

User Management and Auditing
Help and Contacts
Documentation and Articles

Snap4cCity (C), September 2023

Decision Support Systems
Settings -

User Management and Auditing
Help and Contacts
Documentation and Articles ~

My Profile -
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10T Applications

— e |OT Applications:

.

& ,0,0 a view to manage
N ¥ AD
e t.®

IOT Applications =

10T Applications

MicroServices for 10T Applications

Containers / 10T
Edge Apps: I0T
Apps, Data
Analytics (R and
Python),
WebScraping, 10T
edge, etc.

MicroServices frorn DataAnalytic
[J 10T MicroServices for Final Users

LJ 10T MicroServices for Developers

[J Doc: 10T Applications

[J How to Develop IOT Applications

[J Create A MicroService from RestCall

Managing also

* MicroServices for
IOT App exploiting

* MicroServices from s E
DataAnalytics

MicroServices for IOT Applications

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

Control
Status | View | Metadata | Published | Delete

MicroServices from DataAnalytic

150030
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|OT Directory and Devices

= |OT Directory and Devices » =

& My IOT Sensors and Actuators

[OT Devié”% Models =~ = ™¢@

orionFiniand AirQual iotdirectoryhelsinki  active | e M DELETE | G

530103 orionFinland AirQualiy and Instames iotdirectoryhelsinki  active | e I DeLETE | Q

soo<  orionFiniand AirQualityObserved | custem PUBLIC Helsinki iotdirectoryhelsinki  active | e M DeLETE | G

@ 10T Sensors and Actuators
& 10T Devices

& 10T Devices Management

Edge-Gateway U

: - —
H 10T Brokers Massive managment
(OT Device Modsis £ of IOT Devices

IOT Devices Bulk Registration :
ICT Broker Periodic Update setting .

IOT Orion Broker Mapping Rules

] Doc: |OT Directory and Devices
| Create an 10T Device Instance IOT Orion Broker Mapping Rules

1 Create an 10T Device Model

] Add an IOT Device into Snap4City

§ Fomw 4 M4 b ER oo —
* For non admin tools see ~. - :
Training parts 3 and 5: Automated NGSI V2 brokers = = | 0T Directory manages
https://www.snap4city.o hawestmg and registration - = == multiple internal and
18/577 - - = external loT Context Brokers

Snap4City (CJ, September 2023 226
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All these tools are well described into Training parts:
https://www.snap4city.orq/577

— * The Administrators may
@ R Studio Development — access to all instances of them

[ R Studio Development 01 .
e — Grant access to them at specific AreaManager users

& Web Scraping Tool
& Jupyter Hub - Python

& Web Scraping Tool (On)

[# R Studio Development TF

& HSticlo DREopmentore * APl and Swagger documentation

[# R Studio Development Gral

@ Tt Development * Model Knowledge Base Graphs (LOG.disit.org)

[# ETL Development

@ ETL Development2 * Python online dev. Environment
# Knowledge Base Graphs

< Kowladge Hase Querias e R Studio Online dev. Environment
[ Smart City API Docs: Swagger ° Web Scraping tOOI
Lo * SPARQL Editor and tools (custom FLINT)

& Source Code Access

G How to Develop Smart Applications  ETL OnlLine dev. Environment (deprecated)

[J Internal APl Docs: Swagger

Snap4cCity (C), September 2023 227
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UJser Mlanagement and Auditing

5

‘1

User Management and Auditing =

User Management e All that the RootAdmin needs to manage:
E:E:;i:;nnfenam — 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
Audiing User Activiies — Users on Chats room of Dashboards

Auditing Activities on Queries * Managing Users on Chats of Dashboards

Auditing Activiieson Artices — Auditing of the data and resource accesses

diti rectory Data s | .
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

Snap4cCity (C), September 2023 228
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https://www.snap4city.org/577

On Line Training Material (free of charge)

¢“SNAPciry

Ist part 2nd part 3rd part 4th part Sth part 6th part 7th part 8th
< . Data Ingestion |[System and Deploy| Smart City APl: |Design and Develop
T T I
what Overview Dashboards IOT App, IOT Network| Data Analytics DrGCassas — Web & Mob. App Sriart Sl EORE

PDF 2022

Interactive
(2022)

with video
and
animations

Videol

WViden?

\Wideos3

\WVideos
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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

Snap4City (C), September 2023 234
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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] 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
@ ----- @ @ \—0 [ ———] ———
Innovations Interoperability Installations WhatPeoplesay MobileApps 10T Devices 10T Applications DataAnalytics Dashboards
) 'SNAD! |
B0 c‘smpmcm A b
&m& SCIENCE CLOUD anKnTHnN i _‘.:.'."?:.'..’_.4
WorkwithUs  Articles M Snaphindustry  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.km4city.org it

LI -

Organization
Groups

Updates on
Tools

Training Course Snap4City -

2023 Edition [

drupaladmin

Snap4City Newsletter of April
2023

roottooladmini



‘ I User: paolo.disit, Org: DISIT

& ww.snap“ity.org e Role: AreaManager, Level: 3

— = — Y‘“h} —— — —

HOW ARE YOU GOING
TO BUILD THE FUTURE?

O Dashboards of My Organization

I

Snap4City: a framework for rapid implementation of Decision Support

o My Dashboards in My Organization ~ 2
Systems and Smart Applications.

My Data Dashboard Dev Kibana

Extra Dashboard Widgets Y, Hom Snap4City: Smart aNalytic APp builder for sen ities and |OT .
Username: paolodisit

0~ Bl Snhap4City: Smart aNalytic APp builder for sentient Cities and 10T Search
o Knowledge and Maps v

Processing Logics / 10T App v

e Entity Directory and Devices v WHAT 'S : / | v .' Ic “ _ o ?\h‘- £ Jg» mzatlon;
1° Place award to = FoT o\

© oo -~ JSnap4City C"SNADAcmr and 1 e P :
© oovonmen o [l SMARTCITY i B - o Moo= 2) @ Soner

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

EXPO WORLD CONGRESS - d DATRANALTIES www.kmdcity.org —
15 - 177 NOVEMBER 2022 Jiest et S A : ARTAIC INTELGENST

Management 24
BARCELONA & ONLINE

Innovations Interoperabllny Installations

Decision Support Systems v 3 0_\ - £ et ﬁ <\)é\q
@ 3 Y — = v 4 Smart City

o)
artCity  MKIM
What Peoplesay Mobile Apps 10T Devices 0T Applications Data Analytics Dashboards LivingLab SmartCity APl Ontology Work with Us

gy o oo v YSNAP/CTY on . . Organization

Deploy and Installation v

EUROPEAN OPEN
Q Documentation and Articles v < SCIENCE CLOUD H nc KAT H ﬂN r‘ G ro u ps
- Articles I Snapéindustry DISIT
* Developer
Privacy Policy Cookies Polic C » TECHNICAL OVERVIEW: https:/www.snap4city.org/download/ideo/Snap4City-PlatformOverview.pdf « Operativo

« Development Life Cycle: https:/Mww.snapé4city.org/download/video/Snap4Tech-Development-Life-Cycle pdf
NivERSITA | DINFO | DISIT + Client-Side Busmess Loglc Widget Manual https//wwwsnap4c|tyorg/downIoad/\ndeo/CllentSldeBu5|nessLoglc-WldgetManuaI pdf




t

2022 booklets

e Solutions

. SNAP/
e Data Analytics

https://www.snap4city.org  https://www.snap4city.ore/d https://www.snap4city.o
/download/video/DPL SN ownload/video/DPL SNAP4| re/download/video/DPL
APACITY 2022-v02.pdf NDUSTRY 2022-v03.pdf SNAPA4SOLU.pdf
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https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY_2022-v03.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY_2022-v03.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY_2022-v03.pdf
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
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LIsga NS AND TECHNOLOGIES LAB

* 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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DINFO
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9 FIRENZE
N

¢“SNAP/crry
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: Https://www.snapdcity.org
* https: D
*  https:y

facebook.com/snapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifi.it
Phone: +39-335-5668674

Linkedin: http w.linkedin.com/in/paolo-nesi-849bas1/
om/paoclones

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

8]

0

]

]

(P T

ﬁ

o - ?ﬁm-

¢“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 Life-Cycle

https://www.snapdcity /download/video/Snap4Tech-Devel Life-Cycle-v1-1.pdf

From SnapdCity:

=  We suggest you to read the TECHNICAL OVERVIEW:
o https://www.snap4city.org/download/video/Snap4City-
PlatformOverview.pdf
s htips apdcity.org

ebook.com/snapdcity
https://www.youtube.com/channel/UC3tAOO9EBNba8f2-udvandg

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

DISIT Lab, https://www disit org
DINFO dept of University of Florence,
Via 5. Marta 3, 50139, Firenze, ltaly
Phone- +39-3135-54AR474

'.'\I'\II II
EGLI

|
FIR I'\/J

DINFO ‘
._.2-;'.".'-':-f LaB

SNAP/ciry

https://www.snap4city.org/d

'lmg
c— "ﬁm-

ownload/video/Snap4Tech-
Development-Life-Cycle.pdf
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https://www.snap4city.org/d
owhnload/video/ClientSideBusi
" SNAP4Tech nessLogic-WidgetManual.pdf

Client-Side Business Logic
Widget Manual

From Snap4City:
« Ve 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.snap4industry.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

UNIVERSITA
DEGLI STUDI

FIRENZE | :

. Snap4City (C), September 2023 241


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

SAEEST,,

TN IVERSITA
s [y | DINFO | DISIT
e REYIWENOD | ETRRUIRPYSTEMS
\\;me,‘) FIRENZ DELLUINFORMAZIONE | TECHNOLOGIES LAB

CITETS

FIWARE
IMPACT
STORIES

Snap4City:
FIWARE powered smart app
builder for sentient cities

A5 [ [ DINFO | DISIT
FIRENZE | Bt | BERE

"Gna.m,

W
b=l astily

— 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
/FF ImpactStories Snap4Cit

y.pdf

Snap4City (C), September 2023 242


https://fiware-foundation.medium.com/snap4city-fiware-powered-smart-app-builder-for-sentient-cities-acfe24df49d5
https://fiware-foundation.medium.com/snap4city-fiware-powered-smart-app-builder-for-sentient-cities-acfe24df49d5
https://fiware-foundation.medium.com/snap4city-fiware-powered-smart-app-builder-for-sentient-cities-acfe24df49d5
https://fiware-foundation.medium.com/snap4city-fiware-powered-smart-app-builder-for-sentient-cities-acfe24df49d5
https://fiware-foundation.medium.com/snap4city-fiware-powered-smart-app-builder-for-sentient-cities-acfe24df49d5
https://www.snap4city.org/drupal/sites/default/files/files/FF_ImpactStories_Snap4City.pdf
https://www.snap4city.org/drupal/sites/default/files/files/FF_ImpactStories_Snap4City.pdf
https://www.snap4city.org/drupal/sites/default/files/files/FF_ImpactStories_Snap4City.pdf
https://www.snap4city.org/drupal/sites/default/files/files/FF_ImpactStories_Snap4City.pdf

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

TOP

c' n

\1"!«

!
reS
17[5
IS S
'\\V‘\ V] [‘

>
rA\V)‘

R
s\‘ =

B
Paw g

KK s ‘ /X

. Al
E = S
l ‘. \(' @ | “E ‘

h 0‘&“ \‘() 3 . r‘;’ 4 '4‘ %

MY R ! Ph
. 7" ‘s“' ‘ ‘ NAT 2 H ' \\7 ll" ; ;/"‘
5 A7 & > g 7 ,\‘ Sing ‘$4 % v il :1 8 I =
) SR m A‘»'@ o e iﬁa MRS 5: % {“ 5 AN
- . N P
g OO > Ay WA‘ *‘w 0‘ .M 5%% dr B ‘a‘» RN et KB
salye ity 4 AR DS "é’. L il e AR AR I O Sl
st ‘NA‘ TR 4& ; A"A'{ 4" VIR 2 o QYN ool V), 0 SSRGS R Vg B
0;; ;‘a '0.‘7“1 4V " “ N io:« »‘4"‘17" NVt "’“ “ ‘( A'«? ) % M" ‘q‘ﬁ SN
WA e ',%ﬂ ?3 @{4»‘ ‘ﬂ DACALRIT X1 ) »"‘42 U [ ns‘“ S
A AvaN
o4 754 \/ "r‘

il e 0 I RS UAR
, :

\Vg,

-
v
Y

bt % ()

&N T i m\‘J'



_ - Mobility d o e
Km4City IVIUSAIL  Demand / Offer gﬁetl%(;h SNAp4CITy
2013 Km4City 1.6.4 s B O - Anabticsand Industry 4.0
Ontology 1.1 H2020 REpy|CATE (2018-20) o o Synoptics
- Tuscany, o - Smart Energy i 2018 Al
ot Elh _ Sustainable Mobility o ' - (L~
- Mobility - Control Room gl e ~EELLT T N TRAFAIR
) , - Origin-Destination i~ Sii-Mobility .
] E‘\‘/Ezg TN - Dashboard and trajectories ~ - CEF (2018-21)
. - Traffic Reconstruction - User engagement - i ili
- Parking ‘ - : o _ gag Traffic and Mobility
- Services Km4City 1.6.2 - Offer Analysis - Bike Sharing Impact on Pollution
_ Lited apen e - OBU, smart devices - Data Analytics ++ NOX predictions
s, 201521 _Social Predictions o
— dlgltal ecosystem
< Dl e
- Real Time Wi-Fi : -
- Entertainment o Mobile App o ‘: ;._4(20105 19)0 Km4cCity 1.6.6 o Lo b e Select4Cities
-LOD - Routing ‘Q PCP
‘ - Multimodality GHOST SIR o
- Twitter Vigilance - : Node-RED
- Bocial M gd' - Sardinia Region 1 o% @5“0 m-l
SN hilte]E] Smart City Strategies " SNADA mart Bed oo
Analytlcs, ' 2016 L, Fl and plan o CITY e B O e P ez",déNANcm
Sentiment Analysis SELIECT H2020 - Smart Health
‘ ‘@ Bt for Cities S o
Km4Cit 1 .5‘ o i IMPACT CAPACITY. m—— | S e TR i SemGwe
y (2017-19) [ SAGREEN FIELD PEAS
Km4City 1.4 - Resilience GREEN IMPACT - |OT/IOE, 10T App SfSodad40
Decision Support POR FESR 2014-2020 = LIVIng Lab veor [ 0 e wm
2015 - Smart First Aid - Industry 4.0 - Maker Support o t: "
- User Behaviour - Critical Plant - IOT Edge s ustry 4.
Analysis, predictions - Monitorin - Smart City 10T
gt - Risk Analysis - GDPR,
u 2 0 1 7 o - Privacy & Security - Smart Lonato
v k rgsolukg B H2020 (2017 20) E Reverberi Enet
Cckan T (2015-18) bee smart citg Grﬁgﬂﬁgn netec

DISIT lab roadmap vs model and tools’ usage

- Smart Waste



" T
Sl T I

¢YSNAPLciry 2 Enterprise

(2021-22)
roadmap S Industry i
mart o 4.0 Almafluid o EUROPEAN COMMISSION
Ambul ’ mafluida
o SODA (2?2132?6 o Industry 4.0 Contract, 2022-23
(2021-22) o
O 2023 o CN MOST, 2022-26

2020
o AMPERE (2021-22)
eqel \/ Industry 4.0 o sART—ER
o 7N ATTRATTIVITA o El THE, 2022-26

m Contra Ct SYN_RG_AI TTTTTTTTT o
JRC SmartCity Contract, 2022-23
EUROPEAN COMMISSION

o 5 JRC o G. Agile, 2021-23
EURPEAN COMMISSION GRUPPQ o @
o @PRETTD ¥i

nterreg M industry 4.0 2022-2023 TUSCANY xa [=D[[:
o HERIT-DATA o 2021 2023-26

Smart Tourism uni.systems \N/
6 Pilots o Y o eqel 7N o Merano, smart light

Data Analytics PC4City (2020-21) SmartCity, 2021-23 Contract
Extended platform o Monitoring Terrain

: OceanRace,
Interreg I AXISa O@ IMPETUS

Aﬁ MARITTIMO-IT FR-MARITIME Genova’ AWS
“BNMOBI Winner of Open AXIS collab Security and Risk
"N MART Data Challenge of SmartCity O ClneaN e martciny
- Smart Mobility Gﬂel p24 o Z '
- PISA, PUMS O 2022 & Smartea

- Living lab O _
O CAPELON A
() - Smart Light ?ﬁ:ﬁm&&“'“ o Y ;741FERR
= - Sweden GRUPPO FERROVIE DELLO STATO ITALIANE

smanGARDAlake Km4City Asymmetrica Italferr, smart City

1.6.7 Smart City, 2022-23
246



TOP \ !

>l SMARTCITY

7-9 November 2023, Barcelona, Spain ~ Visit Snap4City in Hall 1

¢“SNAP/

Appliances and Dockers

Installations

CONTACT

www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4city@disit.org
Universita degli Studi di Firenze - School of Engineering

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

UNIVERSITA
21 DEGLISTUDI

FIRENZF | B



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3: Today Agenda
	Diapositiva 5: We know the Problem
	Diapositiva 6: Domains 
	Diapositiva 7
	Diapositiva 8: indicators
	Diapositiva 9
	Diapositiva 10: 15MinCityIndex
	Diapositiva 11: 15MinCityIndex on Bologna
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15: Data Driven Decision Support
	Diapositiva 16: Challenges vs Technologies
	Diapositiva 17: Digital  Twin
	Diapositiva 18: Digital Twin Global vs Local
	Diapositiva 19: Global Digital Twin
	Diapositiva 20: The Local Digital Twin
	Diapositiva 23: Summary of the Platform
	Diapositiva 24: Avoiding to have a collection of verticals
	Diapositiva 25: From Strategies to (re-)Actions
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28: https://www.Snap4City.org
	Diapositiva 29
	Diapositiva 30: Standards and Interoperability (6/2023)
	Diapositiva 31: Ingestion, agg.  exploitation
	Diapositiva 32: Expert System semantic queries
	Diapositiva 33: High Level Types
	Diapositiva 34: Ingestion, aggreg.  exploitation
	Diapositiva 35: Solutions: reliable, secure and fast to realize
	Diapositiva 36
	Diapositiva 37
	Diapositiva 39: Data Analytic Artificial Intelligence, XAI, Machine and Deep Learning
	Diapositiva 40
	Diapositiva 42
	Diapositiva 43: Big Data Analytics + Artificial Intelligence
	Diapositiva 44: Snap4City Analytics
	Diapositiva 45: Some Cases
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48: Smart City Control Room  Florence Metropolitan City
	Diapositiva 49: Major of Florence City
	Diapositiva 50: Connected Dashboards 
	Diapositiva 51: Florence Case
	Diapositiva 52: Estimation of the mean waiting time at bus stops
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55: Dyamic Routing in 3D space
	Diapositiva 56: OCULUS
	Diapositiva 57: OCULUS
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60
	Diapositiva 61: Mobility and Transport Domain
	Diapositiva 62: Mobility and Transport Traffic Flow Analysis
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65: real time
	Diapositiva 66: Short-Term Prediction of City Traffic Flow  via Convolutional Deep Learning
	Diapositiva 67: Deep Learning AI to surely Park! 
	Diapositiva 69: Smart City / Smart Parking + Environment Reverberi, Lonato del Garda
	Diapositiva 70: Deep Learning for Short-Term Prediction of  Available Bikes on Bike-Sharing Stations
	Diapositiva 71: What-if Analysis on Pub Transport
	Diapositiva 72
	Diapositiva 73: People Flows
	Diapositiva 74: Origin Destination Matrix Estimation
	Diapositiva 75: User Behaviour Analysis 
	Diapositiva 76: Tuscany Region
	Diapositiva 77
	Diapositiva 78: The App is a Bidirectional Device
	Diapositiva 79: To propose suggestions and Engage city user we need to know how they are moving
	Diapositiva 80: Users’ Engagement
	Diapositiva 81: User Behavior Analyser for Collective Profiling
	Diapositiva 82: Characterizing City Areas
	Diapositiva 83: A view and data from the Thermal Camera 
	Diapositiva 84: https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng== 
	Diapositiva 85: Barc 2022
	Diapositiva 86
	Diapositiva 87: Venaria Reale
	Diapositiva 88: Environment Domain
	Diapositiva 89: Environment and Quality of Life Air Quality Predictions
	Diapositiva 90
	Diapositiva 91: Environment 
	Diapositiva 93: Impact of COVID-19
	Diapositiva 94
	Diapositiva 95: Estimating City Local CO2 from Traffic Flow Data 
	Diapositiva 96: Predicting EC’s KPI on NO2 months in advance
	Diapositiva 97
	Diapositiva 98
	Diapositiva 99: Energy Domain
	Diapositiva 100: Smart Light Control of Capelon
	Diapositiva 101: C3PO Street Lights
	Diapositiva 102: Karlstad Street Lights
	Diapositiva 103
	Diapositiva 104
	Diapositiva 105: https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzY3Ng== 
	Diapositiva 106: https://www.snap4city.org/dashboardSmartCity/view/Baloon.php?iddasboard=MzcxNw== 
	Diapositiva 107: Smart Building
	Diapositiva 108: Industry Domain
	Diapositiva 109
	Diapositiva 110: Industry Plant Supervision and Maintenance
	Diapositiva 111: Snap4Altair Decision Support supervision and control, Industry 4.0
	Diapositiva 112: Snap4City/Industry Detailed Architecture
	Diapositiva 113: Some Altair Flows
	Diapositiva 114: Workflow for Ticket management
	Diapositiva 115: Digital Twin Local, 3D vs Real Time Data 
	Diapositiva 116: Closing the loop
	Diapositiva 117
	Diapositiva 118
	Diapositiva 120: Physics-informed neural networks (PINN)
	Diapositiva 121
	Diapositiva 122: A Selection of  Other Cases
	Diapositiva 123
	Diapositiva 124: People Monitoring on Pub Services DIGIPOLIS Antwerp
	Diapositiva 125: Pont du Gard
	Diapositiva 126: Pont du Gard: data analytics
	Diapositiva 127: Dubrovnik
	Diapositiva 128: Dubrovnik: Data Analytics
	Diapositiva 129: Valencia, FSMLR
	Diapositiva 130: West Greece
	Diapositiva 132: Helsinki, Finland
	Diapositiva 135
	Diapositiva 137: Jewel Alarms AMPERE
	Diapositiva 138: training
	Diapositiva 139: Visual Analytics and Dashboards
	Diapositiva 140
	Diapositiva 141: Agenda of second part
	Diapositiva 142: Visual Analytics
	Diapositiva 143: Dashboard Builder: Development
	Diapositiva 144: Dashboard Wizard
	Diapositiva 145: Dashboard Wizard
	Diapositiva 146: Dashboard Widgets: List and Editor
	Diapositiva 147: Special Custom Widgets
	Diapositiva 148: Other examples
	Diapositiva 150: Business Logic on Dashboards
	Diapositiva 153: IoT Application Development smartening the solutions
	Diapositiva 154
	Diapositiva 155: Agenda of third part
	Diapositiva 156: IoT App / Proc.Logic Agenda
	Diapositiva 157: IOT Interoperability
	Diapositiva 158: IoT Network
	Diapositiva 159: What About IoT Devices, Time Series
	Diapositiva 161: IOT Network Manager vs Final User
	Diapositiva 162: Create/instantiate IOT Devices
	Diapositiva 163: Ingestion, aggreg.  exploitation
	Diapositiva 164: IOT App, on cloud and Edge devices 
	Diapositiva 165
	Diapositiva 166: Editing IOT Applications
	Diapositiva 167: Snap4City Libraries of  MicroServices on Node-RED
	Diapositiva 168: Flow Mng
	Diapositiva 170: Data Analytics and  Artificial Intelligence
	Diapositiva 171
	Diapositiva 172: Agenda of forth part
	Diapositiva 174: Available DA / AI Solutions on Snap4City
	Diapositiva 175
	Diapositiva 176: Model/Technique Development/testing
	Diapositiva 177: Data Analytics on Snap4City platform
	Diapositiva 178: Data Analytic Container  
	Diapositiva 179: Data Model, Ingestion and Management
	Diapositiva 180: Data Ingestion Agenda
	Diapositiva 181
	Diapositiva 182: High Level Types
	Diapositiva 183: Snap4city Data Ingestion Flow Diagram
	Diapositiva 184: Checking data ingestion results
	Diapositiva 185
	Diapositiva 186: Image of the Devices and Licensing
	Diapositiva 188: Exploiting FIWARE Smart Data Models
	Diapositiva 189: Smart City API and Federation Mobile & Web App SDK
	Diapositiva 190: Interoperability via API
	Diapositiva 191: Federation of Smart City Services
	Diapositiva 192: One Snap4City Platform may serve Multiple Cities
	Diapositiva 193: External Smart City API
	Diapositiva 194: Selection on Smart City API
	Diapositiva 196
	Diapositiva 197: Development of Solutions
	Diapositiva 198: Development
	Diapositiva 199: Development
	Diapositiva 200
	Diapositiva 201
	Diapositiva 202
	Diapositiva 203: Smart Application Business Intelligence
	Diapositiva 204: How the  Dashboards exchange data
	Diapositiva 206: example
	Diapositiva 207: Example: From Map to Graphs (spatial drill down)
	Diapositiva 208: Example: From Data Graphs to Graphs (drill down)
	Diapositiva 209
	Diapositiva 210: CSBL Client Side Business Logic
	Diapositiva 211: Installing Snap4City
	Diapositiva 212: How to adopt Snap4City
	Diapositiva 213: Using from Cloud or Installing on Premise
	Diapositiva 214: Installations, different models a TOOL to get them
	Diapositiva 215: Micro 6 model
	Diapositiva 216
	Diapositiva 217: Support
	Diapositiva 218: Costs
	Diapositiva 219
	Diapositiva 220: Platform Administration
	Diapositiva 221
	Diapositiva 222: Roles in Snap4City/Industry solutions
	Diapositiva 223: Management by Organization
	Diapositiva 224: RootAdmin
	Diapositiva 225: IOT Applications
	Diapositiva 226: IOT Directory and Devices
	Diapositiva 227: Development Tools
	Diapositiva 228: User Management and Auditing
	Diapositiva 231: Training Material
	Diapositiva 232
	Diapositiva 233: training
	Diapositiva 234: Note on Training Material
	Diapositiva 235
	Diapositiva 236
	Diapositiva 237: 2022 booklets
	Diapositiva 238: The Platform
	Diapositiva 239: Tech Overview
	Diapositiva 240: Development
	Diapositiva 241: CSBL Client Side Business Logic
	Diapositiva 242: Overview
	Diapositiva 244: Acknowledgements
	Diapositiva 245: Roadmap
	Diapositiva 246
	Diapositiva 247

