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Data Discovery

DataModeling

DataProce@
Data AnalytD

Userinterface+
Businesd.ogic

Analysis

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

¢“SNAP/ciry

A Data Discoverylngestion gathering interoperability
discoverymodeling aggregation mappingA digitaltwin
modeling

A Data Processingransformation interoperability;
computing IndexeKPlsandbenchmark¥ X

A DataAnalytic: statistic predictions classification
anomaly detection, simulations optimization routing,
alz !'LXY -!'"LZ It/ Z X

A User Interfacedashboards, web pages, business
intelligence, visuahnalytics whatif analysis business
logic, mobileapplications
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PhasesSLoveragé

Data
Identifica
tion

Data Data Data Data Data Data Visual
Gatherln Aggreg Storage, search : Vlsuallzat :
: . Analysis Analytics
Process semantic Retrieval

GeoServer
GIS
PowerBI

Tableau
X ®d

Snap4City

X

Gatheri | Comple | Aggrega | Storage | Efficient | Semantic | Data Scenarios| Atrtificial Data Real Time | EventDriven
ng i Retrieval | Modeling, | Analytics | context Intelligen | renderin | Dashboar | data rendering
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A The Cityisa system of systems for city user:« togrenze
I Cascadingffects
A Transportnetworks
I Main meansfor rescue teams, food, water, etc.
A Communication ICTinfrastructure
I TVcam switches, cyber,
A Energynetworks
I power supply for health, cyber systems, etc.
A Hospitalsnetworks ,
A Aggregatiorareas Ry T

https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pd
9

Snap4City (C), January 2024



https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf

DINFO | DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS — —a g '
INGEGNERIA AND INTERNET c ] 1 i
DELUINFORMAZIONE | TECHNOLOGIES LAB ] VN

1 Controlling Status management, and operational
0 Monitoring via KP!I s
o Computing predictions data from the field and \?
o Anomaly detection
o Early warning on critical conditions |
1 Making plan: tactic and strategjanedium and long range-
o Optimisation: Prescriptions, suggestions
0 Risk assessment |
0 Whatif analysis on scenarios Ji © fumm"

o Simulation and predictions .
Tactical .

Big picture and Long-term focused (2 to 5+ years)
Vision, Mission, Why, Policies and Direction

Short-term focused (3 months to 2 years)

Focused on specific business department
Middle-management

What activities to be planned in strategic alignment?

0 Resilience

A Be ready for Unexpected
Unknows

T :
£ Operational
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Digital TTwiin e snapa

ADigital Twin
A Connectedwith real systems

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

A Analytics:Al/XAl technigues, simulations,
dza SNBRQ Yy SSRax Su0UO0®

AEasier to understand the context, revieg =1~ =
from multiple points of view :

AUseful to perform
A Discussion with city users
A Support decision makers

A By Case Experiments for analysing

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

A Reduction of costs in the analysis, in reduction of
mistakes
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operational Monitoring’\
o Monitoring via KPI > -
o Computing predictions vs KPI
o Anomaly detection N e icé "
0 Neuro-Symbolic analysis Data =— AnomalyDetection
o Risk assessment Decision/ A”a'ys\’/ifﬁﬁfnegssme”
o Early warning on critical conditions>UPport System Simulaﬂon/
 Making plan:tactic and strategic, Scenarf/ Generative AK—J

medium and long range, micro/macro ReinforcedAl
o Simulation & predictions é/

- T : What-If <—
0 Generative Al Prescriptions, scenarios A

0 Resilience to Unexpected unknows
o Whatif analysisvrt scenarios
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A Recent solutions
I Maas$S sharing, evolution of infmobility
I Connected and Autonomous Vehicles/solutions
I Integrated Energy & Environmental applications
i Etc.
A Most of them share the same modules, differently implemented
and combined, but the same modules
I Real time data gathering and derived info distribution
I Predictive and/or simulative models, on edge or cloud

I Data gathering + monitoring + plan + rendering: dashboard, visual
analytics, mobile apps
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Organization Data

Statistics Temp«:irz-!.r\\r PAs
regulations
Mobility Offers” Data

Sensors Data

Gates

Smart Traffic Variable
Light Message Signs

¢YSNAPlcy i

whigher level inforfmation: Mob.Dom.

Vehicle & People Data
usage data Connections
Geolocation
ome

Real"timedata

Data Spaces & NAP/RAP (National and Regional Access Points)

Higher-level information

Mobility Offer

Infrastructure

Real-Time Status \

J
J
J
J

[ Busl,::rr:;:l;;l'cr-am, J [ Road Graph ] [ Vehicle flows
[ Sharing J [ Areas ] [ People flows
[ Rid-::lia!'ing ] [ P b:a_rrkmg rt ] [ Fetatien
(L oot ] [ er
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POIs ]
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Mobility Demand

People ODMs
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https://Awww.Snap4City.art. g3,

A11 running installations in Europe
A Snap4.city.org, Gree@ X

Main Organizations/areas

A Toscana, Pisa, Sweden, ISPRA, Snap4.gtf=q=e

* _ Brasqgy (Ro)

AAltair, Italmatic {  SRSY S  w2cYedousluh

¢ DISIT demo (multiple)

A16 projects, 12 pilots on 10 Countrie
A >40 cities/area '

AWidest MULT&enant deploy has
A 19 Organizations / tenant
A > 8000 users on

* _Dubrovnik, Croatia

irenze area (I
Garda Lake area (1)

Greece (Gr)

* Helsinki area (Fin)

e Livornoarea(l

* Lonato del Garda(l)
*  Merano (l)

*  Modena ()

* Mostar, Bosnia-Herzegovina

* Oslo & Padova (Impetus)

* Pisaarea(l
A > 1600 DaShboardS E EE{ZS:J IGard, Occitanie (Fr)
A > ._1—6__.m0b||e Apps : ?::;;glo de Compostela (S)

A > 2.2 Million of structured data per day
A> 520 loT Applications/nodRED
A > 700 web pages with training
A > 70 videos, training videos

* Sardegna Region (l)

Siena (I)

*  SmartBed (multiple)

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

* \enezia area (I

*  WestGreece area (Gr)
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https://www.snap4city.org/
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Standards anthteroperabilipy(6/2023) Mg

Compliantwith: merass
l0T:NGSI V2/LD,0RaLoRaWanMQTT, AMQP, COAP, OneM2MeThingsNetworkSigFOXLibelium IBIMET/IBEEnocean
Zigbee DALI, ISEMC, Alesanoff HUE Philipsplink BACnet TALQProtocolBuffer, KNX, OBDRyoximus ..

loT model:FIWARE Smart Data Model, Snap4City lIoT Device Models

General HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, UDP, SOAP, WSDWdbEe)dkER¥ebSockeGecure, GML, WFS,
WMS, RTSP, ONVIF, ARrEamCISC®eraki, OSMCopernicusTheWeatherChannel, OpellVeathe2 h[ ! t & < a
Formats JSONGeoJSONXML, CS‘GeoTIF,R)WL, WKT, KML, SHPB, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, C
EnfuseFMlI, LidarglTE D . 5¢ax D5!/'[ZX {lGSttA0SE 50 W{hbxX X

Database OpenSearch MySQLI,\/Iongo, HBASE, SOLR, SPARQL, ODBCEI]EBB@earch PhoenixPostGresMS Azure,

Industry: OPC/OPUA, OLAMModBUS RS485, RS232,..

Mobility : DATEX, GTASansmodel ETSINeTEX.. https [lwww.snhap4city.org/65
SocialTwitter, FaceBookTelegram ..

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

OS Linux, Windows, AndroitRaspberryPi, Local File System, AXIS, ESP32, etc.
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https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65
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