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e Controlling Status: management, and

operational
P . > R

o Monitoring via KPI

C ] ’ty Monitoring

o Early warning on critical conditions /_>

o Predictions vs KPI W } KPI

o Anomaly detection \Digital Twin j

o Neuro-Symbolic analysis -. \ Models & Predictions,

o Risk assessment Decision Makers Data Anomaly Detection,

o Fast What-if analysis Analysis, Assessment
e Making plan: tactic and strategic, Decision Support Warning

medium and long range, micro/macro SuggeStioac_ Simulations, /

o Simulation & optimization ,J Sce”a”ous TFR, Crossroad,

o Generative Al Prescriptions, scenarios )G( P“bli';Jt:f‘gSport

o Resilience to Unexpected unknows >~ 2 (N (J ,

o What-if analysis wrt scenarios Agey What-If Analysis,

o Collaboration with stakeholders OptEStEn g
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¢“SNAP/cry
Value for buyers and delivery partners

City and enterprise  Developers System integrators
teams

A shared A reusable A foundation for

operational view application toolbox differentiated
Services

Combine information across Use visual flows and APIs Build domain applications and

departments and connectitto  while keeping the flexibility of connect customer systems on a
daily decisions. custom code. common platform.

© Snap4City, Nov. 2026



100%
OPEN
! SOURCE] .

Powered by
C©FILARE

FREE
TRIAL

PEN Test
Passed

SHEU GDPR
'?(.' COMPLIANT

¢“SNAP/

Appliances and Dockers

Installations

“3  Science cloun

i

Node-RED

@roundation
EQ15

digital ecosystem

<3

NVIDIA.

UNIVERSITA
DEGU STUDI
FIRENZE

LT
e
o e

DINEO | S C¥sNAPAcy

&

THE POWER OF AGENTIC Al

OPERATION AND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS -AGENTS

AT THE SERVICE OF YOUR OPERATIONS AND PLANS

SMART MOBILITY

SMART ASSET

SMART TOURISM

SMART LIGHT

SNAPADVISOR & COPILOT

~

=

" L/
& o o)
AGENTIC Al

48]

LOW-CODE DEVELOPMENT, VISUAL PROGRAMMING, SMART APPLICATION DEV.,
DIGITAL TWIN DEV. PLATFORM, PROCESSING LOGIC, MICROSERVICES
API-DRIVEN DEV., EDGE & CLOUD DEV.

KNOWLEDGE GRAPH, SEMANTIC KNOWLEDGE,
KNOWLEDGE-DRIVEN, CONTEXT-AWARE DATA,
SEMANTIC REASONING, DATA HARMONIZATION

INTEROPERABILITY, SEMANTIC INTEROPERABILITY,
CROSS-PLATFORM, OPEN STANDARDS
VENDOR-AGNOSTIC, LEGACY SYSTEMS

ARTIFICIAL INTELLIGENCE, AI-POWERED DIGITALTWIN, ADVANCED ANALYTICS,
PREDICTTION, OPTIMISATION, SIMULATION, MACHINE LEARNING,
GENERATIVE Al, AGENTIC Al, Al AGENTS, RAG, GRAPH Al, MLOPS

o Crei B

S O B i

=T £

= T — | s ok
= — 7,i‘“‘

' o e
R 4 e

+ DEVELOMENT ENVIRONMENT

AND METHODOLOGY

+ VISUAL PROGRAMMING, ML, Al, HPC
» TRAINING COURSES

ANY DATA INGESTION, REAL-TIME, INTEGRATION,
10T/WOT, HETEROGENEOUS DATA,
EDGE-TO-CLOUD DATA INTEGRATION,
BIDIRECTIONAL EVENT DRIVEN

FULL INTEROPERABILITY, ANY: DATA, BROKERS, NETWORKS AND VERTICALS

o

EUROPEAN 1
DATA SPACES DAﬁ 8E3

SPACES
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High Level Types

© Snap4City, Nov. 2026 - D¢ C
* POI, IOT Devices, shapes,.. il
* FIWARE Smart Data Models, N SHew g ‘
* IoT Device Models . i

* Any custom data model

* GIS, maps, orthomaps, WFS/WMS,
GeoTiff, calibrated heatmaps, ..

"

.

» Satellite data, any kind.. f T .. e N 2. 1L ghts

e traffic flow, typical trends, .. N = i o S ¢
e Vector fields + heatmaps, .. \ = S,

* trajectories, events, workflow, .. s / . %

- 3D Models, BIM, Digital Twins, . SN W o = = R

* OD Matrices of several kinds, .. o S AQ\‘ . S e -

 Dynamic icons/pins, .. H: \ n e A e rense 5

* Synoptics, animations, .. _ e e

* KPI, personal KPlI,.. BB

e social media data, TV Stream,

* routing, multimodal, constraints, ..

dictionary, ontology; Data Spaces, MDS; data models
FIWARE, etc.

* gscena rios, - = [02 Data Model: standard and custom data models,

* etc.

IS Ly
> '\00/
N @]
{ =
9/26
E &
=T

UNIVERSITA
DEGLI STUDI

FIRENZE

&

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

g/
Mo
1[<h = N us
Do (M 253
DISTRIBUTED SYSTEMS 1l 3660

ANDI 61-75
TECHNOLOGIES LAB

$10REy,

76-90
R e



SK ”\%,o UNIVERSITA
£ & | DEGLI STUDI
e

DINFO
=Neflke | FIRENZE

DISI

DIl DISTRI
NNNNNNNN A AND INTERNI

DELL'INFORMAZIONE TECHNOLOGI

Expert System semantic queries

via.

. Extensible ontology License Free: 1.6.8

» Smart City API for s g foeR T 22
Apps and third party F S e

* MicroServices data R ——————
driven develop via e e |
visual language = SV :
Node-RED

Interoperability: any format, any protocol, any AP,
01 |visual programming node-red, Python, brokers, etc.
\ Server Sides Business Models, ETL, ELT, ..

([ Data Model: standard and custom data models, l Linked Open Data

02 dictionary, ontology; Data Spaces, MDS; data models
\ FIWARE, etc.

https://www.snap4city.org/19
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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

* KmA4C: Km4City 1.6.8, licence free

* Using all licence free vocabularies
— DCTERMS: for metadata Dublin Core Metadata Initiative

— FOAF' frlendS Of d fr|ends [ Interoperability: any format, any protocol, any AP,
o . oy e . . 01 |visual programming node-red, Python, brokers, etc.

— Good Relation: entities relationships || server sides Business Models, ETL, ELT, .

— IOt-Ilte: IOT Voca bua ry ] [ Data Model: standard and custom data models,

—_ OTN Ontology Of Tra nspo rtation Networks 02 |dictionary, ontology; Data Spaces, MDS; data models

L FIWARE, etc.

— OWL-Time: time reasoning

— SAREF Smart Appliances REFerence extension for building devices available at
https://saref.etsi.org/saref4bldg/

— Schema.org for people and organizations
— SSN: Semantic Sensor Network Ontology (see https://www.w3.org/TR/vocab-ssn/
— WGS84 Datum of Geo-Objects

— G@GTFS, General Transit Feed Specification, and Transmodel, for public transport infrastructures:
lines/rides time schedules, real-time records, paths, etc.;

— BOT: Building Topology Ontology. https://w3c-lbd-cg.github.io/bot/
— SACITY: SAREF extension for Smart City. https://saref.etsi.org/saref4city/v1.1.2/

© SnapA4City, Nov. 2026



https://saref.etsi.org/saref4bldg/
https://www.w3.org/TR/vocab-ssn/
https://w3c-lbd-cg.github.io/bot/
https://saref.etsi.org/saref4city/v1.1.2/

Standards and Interoperability ’““SNAv

Compliant with:

* loT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, Enocean
Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Protocol Buffer, KNX, OBD2, Proximus, ..

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

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

* 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,.. i :

+  Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEXx, .. https://www.snap4city.org/65

° SociaI:Twitter, FaceBook, Te|egram’ = [01 Il_\teroperabilit_y: any format, any protocol, any AP,

visual programming node-red, Python, brokers, etc.
* Events: SMS, EMAIL, CAP, RSS Feed, .. Server Sides Business Models, ETL, ELT, ..
 OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.

- Foundati (7 Pt =
e e iax""" bee smart city

g Ala-X digital ecosystem
uf 1 . EUROPEAN DPEN
e ;Iﬂﬁﬁ PR ckan  @GIL @esri italia My sCiENCE cLOUD
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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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https://www.youtube.com/watch?v=le2XNF8Ftxo

uNvRSTA DINFO  DISIT : oewss
SEEION QST IEAD,, SNAPA o
F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy §

AND TECHNOLOGIES LAB

Digital Twin Development Platform

igital Twins

—--- Il I I B D D D D D D D B . L N & N _§ _§
Snap4City Microservice Platform

- \ Things Edge "
t'lﬂ T Proc.Logic "

g !'a b
. é ¢ I
= | Sensors and _

<" Actuators =
Data Knowledge e
. Ingestion Bases & Analytics:

] MLOps,

HUB Storages ML, Al

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

Web/Mobile Apps
Dashboards & Interfaces

(9 External
‘_\, \9 Services
N7

—

\""""""

© Snap4City, Nov. 2026 11




Social Media

Entity Directory:
Smart Data Models
loT Data Models
Digital Twins

Any API

Smart City API

/[ APl Manager \
[ Federation J f

wYy OpenSearch

storage
Entity Inspector ]

3;* GeoServer HLT Manager ]

) Bl Mserver center

[

KB, grap [ Data Manager ]
[
[

Serwce Map ]

=

ﬁ i

Dashboard/View
Builder & Mng.

Business Intelli-

.

/ \\

Y SNAP/ciry

]

/ Facilities \(Applications\

Permissions

Traffic Optimiz.
1

Traffic Light Plan
1

L gence CSBL )

Custom Themes

Public Transport
1

Synoptics & Widgets

| 2/3D Digital Twin

Tools
[ Routing, MulDy

S

Parking Mng.
1

Fines Mng.

Participation Mng.

Lighting Mng.
1

[ Heatmap Gen.

Building Mng.

[ Prediction Gen.

Environment Mng.

[ Measure & Compare

Waste Mng.

Simulators: SUMO,
MODOM, TFR, Flood..

Sharing/pool Mng.

OSM, BIM, GIS, ITS <= "3 DLIthOﬂ IR

[ Notification Mn

[ KPI Support

Energy Mng.
1

[ Scenario, What-

If

Tourism Mng.
1

e T W W i e i —

[ Advisor.........

Mobile Apps

]
]
]
-]
g )
]
)
J

Gateways, satellite
External Services <G —(_ProclLog. t|f|C|aI Intelligence tools: —
Web Scraping On Edge loT App pred., classif., optim., LLM, ....
TV CAM streams .
On Cloud PFOCLOgIC ﬁ
- ) Event Driven

MCP Agentic Al: Multi Experts and Multi Agents

] [ SnapAdvisor & Co-Pilot

A&A, RBAC, SSO, Blockchain, Resource Managers and Sharing ] [

Sharing / Market Place

Third parties solutions

N A e
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st DINFO DISIT ;
FIRENZE | RERE00 ey ogmienn,, SNAP/
F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy

AND TECHNOLOGIES LAB

Visual development with room for custom code o

Node-RED

Reusable Node-RED microservices

+ tuncts - il L s . event search L tplroutes by |
unction . sacsearchbev = address poi [‘ pointwithin | . get job detail P sacsearch ‘ o ‘ | o
. within [ earch by text —
atwor ; search within ¥ | polygon p—— p— \ polygon
- - > input | | gps area exp 7 i P’ e iy { ST | routes by
e . O | e = AN searchnearl, ool 7 ee
> ’ Vi If ine
ompose Ingeston an Bl e o wimgmn) L e | ] s
N = search near | search by text i heatmap getjob group | statistics —
service it C [ ! A L names — tpl stops by
. e { i 1 neargps | | picker [ service | sventsearch | | route T
! search near J o ) trend plot [ . .
rocessing flows T . X |
. > storage - = [ coordinates grovpnames [P wmeseves | | circle e
> = ' — ‘ bus routes | to address pradicti ‘ address it timeline T
= [ sendce. ‘ e search p get paused - { service search near
search near | [ o . service info | trigger groups : ::aminw : C search within ‘ marker R e e
[77 e ""”‘ bus routes y - ns polygon L . l within circle
> 1ocation | 5 fs t job fire geometry
. — . event search (& search near [ :I edge-tunnel-to-cloud L QeﬁJ - g Bl T ) coerchmea i
. Nes exp gps position d imes ‘ ek ‘ value typ
on or R analytics an o = Sp— -
> twmzm
[ gps area event search bus routes gel(sytstam 11 prr—— [ ‘ address poi ‘ marker
S4csearchDev [ within wkt  withi S P status analytic
- — aren ! EETTENCLLIL L service inf fo | full text h by text S —
n n X r n rVI e S e EEL T Lokl mappe . trigger job python data o aon- " . ‘ usr search within
s4cmapping e [ event search ‘ anaiytic . : circle
;73“53 within gps i mapping | CJ pause all ‘ ddress poi ‘
| | Q P - . o SeIEn I | arch "V:ﬁ value type
t ro u I S == = l search wllhlE in Wkt area ki search withi earmaner search within (
[} » sacBigData F it vent search circle ‘ address poi ‘ polygon
near gps search by text
- S4CIOTARR area } -
position - - full text ‘ within circle value type
e servi pause trigger; saarct search withi search along
- sacioT { e ‘ a polygon ‘ bus routes ‘ path
- S4CWhatif : Ly [= . - = i F-i St e
_________ [ municipatty | sear = ‘ wiroutes | check exist uiggers o i full text \ marker | . s4cpata

A shared toolbox for developers and system integrators



UNIVERSITA  INIFO DISIT o S e 7 ;\‘:
PIORO gpmeoo  pemelEmocmea, MicroServices "SNAPcity

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

> 60.000 downloads (up to 2024) Areas

Open Data CKAN Data Load / Search / Retrieval

Ticket Management, workflow KPI, POI, GIS Data, Scenarios
BIM Servers Entities Time Series, Public transport

Social Networks High Level Types: heatmaps, ODM

Video Management system loT / Entity Discovery i \9
;Ta’” gg

Gateways Delegation Management
Data Mapping

Data Analytics

: Dashboards
Statistic, Optimization SnapA4cCity : _ o
, , . : Widgets: Graphic Libraries
Simulation Microservices : .
e , . Interactive Widgets
Artificial Intelligence Proc.Logic

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

What-if Analysis Support
Geo Utilities Support
Routing & Traffic Flow
MLOps support
Python support
R Studio Support
Visual Intelligence: visual programming for visual
[04

loTApp Management
Data Logs, A&A, Security
Ownership Management
VPN remote access

intelligence tools, Business intelligence, CSBL
services, etc.

© Snap4City, Nov. 2026 14




Solutions: reliable, secure and fast to realize

* Via Snap4City tools
 Dashboard Wizard

 Dashboard Builder
* Data/Visual Analytic

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

© Snap4City, Nov. 2026
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Dashboards and Apps

IOT Applications
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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

© Snap4cCity, Nov. 2026

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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https://www.snap4city.org/793

Available Al Solutions on Snap4City ¢“SNAPcry

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

Artificial Intelligence: ML, Al, DL, Fed.Al, LLM,
DRL, Agentic Al, MCP tools, generative Al, ...
SnapAdvisor Copilot for developers, MLOps supp.

Visual Intelligence: visual programming for visual
intelligence tools, Business intelligence, CSBL
services, etc.

Smart Applications: dashboard builder, wizard,
exploiting Al tools, Advisor Copilot, CSBL services,
mobile Apps, multi services

iy

* Mobility and Transport [03
» Waste Collection Optimisation

« Tourism Management [
 City Users Behaviour \

» Security and Safety P
* Energy and Control \

 Environment, Weather, Water

* High Level Decision Support Solutions
* Asset management
 Resilience and Risks Analysis

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

© SnapA4City, Nov. 2026

17
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(P T

UNIVERSITA DINFO * LD
DEGLI STUDIL  SE b EnTo o DISTRIBUTED SYSTEMS AND SN Ap 4 @
FIRENZE  Bimmoe Dol i bl ot CITY et
AND TECHNOLOGIES LAB
[ J/ VIL cdevelobers. IVILODS https://www.shap4city.org/download/video
2 J 3 ) ~J _J » 2 O 2 9 / ) v °
J : /Snap4City-MLOps-Manual.pdf
MLOps: Al, ML development pr e
: .- . . ¢“SNAP/ciry
Automating training, hyperparam, optimisation psrsay
Any library and Al model, API, Agentic Al, MCP D AnaEe B0 SNSPNCHY,
Machine Learning Operation
MLOps on Snap4City via ClearML

Exploiting CPU/GPU clusters

From SnapdCity:
+ D

Artificial Intelligence: ML, Al, DL, Fed.Al, LLM,

03 DRL, Agentic Al, MCP tools, generative Al, ...
SnapAdbvisor Copilot for developers, MLOps supp.

© SnapA4City, Nov. 2026
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CU SnapAdvisor & Copilot

Your Al-powered assistant for the Snap4City Digital Twin

Understand your objectives | Plan and use Snap4City services | Analyse data | Deliver actionable answers

Ask in natural language

What is happening
in this area?

rﬂ Find the sensors along
this route.

Which route is better

considering current

conditions?

What can be done to reduce
the CO, emissions in Mercy
road at 9:00?

Why are there no free
parking slots in the
Giuzzer area?

Find an API to get data of
traffic flow in Bologna?

©

For multiple domains lﬁl ﬁ ” 3 “‘

Smart Cities

Rich knowledge foundation

Snap4City, mobility, energy, tourism,
assets, transportation, GIS and more.

Mobility

Energy

4

]

Understand

& Plan
| understand your objective. Interpret your request
I'll create a plan, use the right and create a multi-step
Snap4City services, analyse plan

the data and give you
an actionable answer.

Access data (live & historical)

Discover loT devices
GIS and geospatial tools

Analytics and Al models

Open to any data model and

Agentic capabilities

RAG with private collections

Use your PDFs, documents,
presentations, images, code and web
pages. Domain-customisable, multilingual.

a®o
B 9 & B =
Tourism Assets  Transportation  GIS Retail Legal Training

© Snap4City, Nov. 2026

Multi-step planning, specialist agents,
execution, verification and replanning.

-

Choose and invoke
the right Snap4City
services and APIs

Snap4City Services & APIs

-

Optimisation & what-if analysis

format

®

Help Desk

Turn your questions
into smarter, data-driven
decisions for a smarter city.

” CLEANER CITIES

«®,  MORE EFFICIENT
f@R) OPERATIONS

L

Deliver Answer

Provide clear,
explainable results
in natural language

Analyse results,
recover from issues

eventually replan with visuals
f‘ Here is the analysis of the area. Traffo Bow
& lused traffic, air quality and parking data. . .
@5 You can see the results on the map, the trends - /\/~ / 2
over time and a summary of insights. AT
Q ’; Air quality (CO;)

:
m11/m11 T

Parking availability

Q 9
Q

Bologna -

: Q / ‘mllialans I
‘ Key insights
@ Congestion level reached 90% in Via Sparta due to an event.
& CO; emissions are higher at 9:00 in Mercy road.
@& Alternative routes can reduce travel time by 18%.
@ See the full report for details and the data sources used.
Exploit more resources Explainable Al

See the plan, tools used, data sources
and reasoning behind the answer.

Integrate web search and external
resources. Generate decision graphs
and reuse them.

For everyone @ [ ]
Decision City Developers  Organisations
= MCore Makers Operators 1 & Teams

19



SnapAdvisor

o =
~’SNAP4ciry OQC 4
Logged in as: paolo.disit ‘g\.——,’ Current chat: solution1 gen f]‘C

. -
- four collections

.
gc

| € ] Logout I

which are the possible to solutions to reduce the lenght of queue at red lights

Selected collection:

SnapAdvisor: Tokens details: tokens in prompt: 56759; tokens in answer: 653

MobilityAndTranspor ) ) )
Possible Solutions to Reduce the Length of Queue at Red Lights

Based on the provided context passages, here are some possible solutions to reduce the length of queue at
b ST red lights:
Traffic Management and Road Safety Measures
soluton
1. Optimizing Traffic Light Timing: Adjusting the timing of traffic lights to optimize traffic flow and
https://www.snap4city.org/

reduce congestion.

2. Implementing Intelligent Transportation Systems (ITS): Using ITS to dynamically adjust traffic light
timing in real-time to respond to changing traffic conditions.

| O | | n | | o] | Run agentic mode

Write a message...

© Snap4City, Nov. 2026
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SnapAdvisor And CoPilot

Thu 1 Oct 14:C

verification

New Chat

verification

Recommendations

* Conduct thorough market research to understand the demand for pizzerias
in the area.

o Analyze the competitive landscape by gathering data on existing pizzerias
and their popularity.
Evaluate the financial viability by detailed financial data and projections.
Assess the location’s suitability by gathering data on foot traffic, nearby
businesses, and accessibility.

By addressing these uncertainties, a more informed decision can be made
regarding the advisability of opening a pizzeria in Via dello Steccuto, Florence.
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SnapAdyvisor & Copilot

Technical architecture for the Snap4City Digital Twin conversational decision support system

¢V sNaPacity
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EGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
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AND TECHNOLOGIES LAB

oc

SnapAdvisor is for

City operators Decision makers

Monitor conditions, Collect evidence, assess
compare places or scenarios and compare
periods, investigate proposed interventions.

anomalies and calculate City Officers, assessor.
routes.

m

B 'Pémg]

¢“SNAP/crry

Developers
Find documentation,

identify APIs and use 0\@

o

[
Snap4City tools to build }'E’:
applications. 3~

A multilingual interface across mobility, energy, tourism and any other
domains, including your private collection of document and info.

© Snap4cCity, Nov. 2026
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SnapAdbvisor: tools and expertise across city services

Autonomous scenario evaluation and actionable operational recommendations

5

Multiple organisations & users

W S L, 0 e o
‘ % Operational
-l recommendations
Data agent \ Samulahon agent ! R
<‘ N J } s Optimise services 0
‘) o 4.,__ ,,}! Q V% Allocate resources :“
m o SnapAdwsor N ( b

Ez \ {
: Prioriti i
Transport operator o ptlmlsauon P R ageit Se actions (e’,

Private data & knowledge o f Agent-to-agent tasks
D@ @ —
mn n — (4
J ) =% )
Multiple data sources

Evaluate scenarios

Domain tools & expertise

at 0 ~
& [slo)e

Mobility & transport City lighting

Fleet management Parking Permits & permissions Cltlzen participation Road operator fines Parkin enforcement
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LOCATE

Where is the asset?

Navigate from territory to site, building, floor,
room and individual asset using GIS, 2D/3D
Digital Twins and BIM.

UNDERSTAND

What is it and what is connected to it?
Access technical data, responsible persons,
documents, photos, sensors, maintenance
history and related assets.

MONITOR

What is happening now?
Monitor real-time status, operational variables,
historical trends, alarms and asset health.

MAINTAIN

What needs to be done?

Manage preventive and corrective
maintenance, tickets, interventions, suppliers,
materials and contracts.

PREDICT

What could happen next?

Use Al to detect anomalies, predict asset
health and failurs, assess risk and prioritize
interventions.

ASSIST Which assets in this area require attention?
Ask your assets. Get answers.
SnapAdvisor explains allarms, retrieves e
v | found 3 assets requireing attention. Here are the main

documents and procedures, and support your
decisions.

issues...

© SnapA4City, Nov. 2026



Standards and Interoperability ’““SNAv

Compliant with:

* loT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, Enocean
Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Protocol Buffer, KNX, OBD2, Proximus, ..

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

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

* 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,.. i :

+  Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEXx, .. https://www.snap4city.org/65

° SociaI:Twitter, FaceBook, Te|egram’ = [01 Il_\teroperabilit_y: any format, any protocol, any AP,

visual programming node-red, Python, brokers, etc.
* Events: SMS, EMAIL, CAP, RSS Feed, .. Server Sides Business Models, ETL, ELT, ..
 OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.
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https://www.snap4city.org/65
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One operational view of your assets

GIS and Digital Twins connect location with the information teams need to act.

Dash10 - Active Municipalities

\ 7
Active
~/ /
0 inacti S y
e =
smart prus
a Privacy Policy  Cookies Policy ~ Terms and Conditions ~ Contact us

Sun 6 Sep 19:12:53 (=[]

Municipality Data

[Participation, SmartParking, SmartLight]

orionCyprus

municipality@nicosia.o

Nicosia

rg.cy

[Operators]

2

Afjpog Asukwaiag
+35722797000

Nicosia Parking

Powered by
SNAD4T(,Ch
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Location and identity

People and documents

loT and live status

Maintenance and KPlIs
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Local Di
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ital Twin vs BIVI
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- 10 Traffic Building

GIS + BIM € ,
“=  University of Florence, Dept. of Mathematics Uliss
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+ - . e ¢ 2 LoD3 Change
Navigatein 2D and 3D. P& == — e = R
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Connect spaces to
equipment, sensors and
technical information.

A shared spatial context for facilities and infrastructure teams
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SnapAdvisor Copilot

Optional conversational and Agentic Al

“Which assets in this building
need attention, and why?”

Ask in natural language. Bring operational data
and selected organisational knowledge together.

Il
& snapdary

Grounded answers

Retrieve documents and data,
with references to relevant
content.

Controlled assistance

Use authorised tools and
resources.

People retain responsibility
for operational decisions.

© SnapA4City, Nov. 2026
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MONITOR

Unified real-timeview oftraffic, publictransport,
parking, shared mobility, people flows, events,
weather and environmental conditions.

* Parking: on-road and off-road

* Flexible Business Models by area

— Any kind of parking slots
PREDICT

Forecast congestion, parking availability,
public-transport delays, demand, pedestrian
peaks, emissions and other KPls.

— Anykind of vechicles

* Mobile App for city users

PLAN & SIMULATE — Parking

Run scenarios and what-if analyses for road
changes, traffic-light plans, routing policies and
transport-service alternatives.

— Notifications

— Permissions and subscriptions
— Multiservices

— Payments

* Mobile App for Enforcement,
onroad operators, fines

OPTIMIZE

Use decision-support and AlI/DRL approaches
to improve traffic signals, infrastructure and
public-transport offer against measurable
objectives.

ACT

Support dynamic routing, control-room
interventions, digital signage, permissions,
fleet operations and authorised workflows
through APIs.

* Integrated with

— Trafficintelligence

— Public Transportation

ASSIST What is causing congestion in this 1 Sharing mObiIity

Use SnapAdvisor Copilot as a natural-language area? .

interface to data, analytics, routing, simulation, , — Routi ng an d Maa$S - .
optimisation, RAG knowledge and visualisation. & pE e Mienhecl S| C 0 St Re d u Ct ion
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intelligence

ermissions
and subscriptions

How can | improve Analyse
mobility in my city? data

Run
simulation
| can help you with that. | can:
analyse real-time data SIS
scenarios
simulate scenarios
Get

compare alternative solutions <
recommendations

Enforcement

" suggest optimal actions
and fines 99 P

explain the expected impact Take
action

Ask me anything about mobility...

Apps &
control rooms

o

Environment
& other services

223 7

SAFER MORE ACCESSIBLE MORE EFFICIENT MULTIMODAL LOWER EMISSIONS
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Shared context

Combine mobility conditions
with roadworks, events,
weather and air quality.

Early detection

Monitor queues, vehicle
delays, parking occupancy
and restricted-zone access.

Traffic prediction and heatmap interface

PREDICT

Forecast congestion, parking availability,
public-transport delays, demand, pedestrian
peaks, emissions and other KPlIs.

Snap4cCity (c), Nov. 2026

DIPARTIMENTO DI DISTRIBEJ;:I;ED SYSTEMS

o Scenario Editor

° Air quality
Sensors

o Weather Sensors

o Traffic Sensors
o OpenWeather
J Traffic Flow

CongestionLevel - 4 Hours
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‘Traffic Heatmap Controls:
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2024-10-13 16:56:00+02:00
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Compute Compute
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Data Update
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AND TECHNOLOGIES LAB

oNvEss DINFO  DISIT
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DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
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o e
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¢“SNAPciry

Optimisation for transport priorities

Traffic signals

Evaluate green waves and priority
for public transport or emergency
vehicles.

Road infrastructure

Explore alternatives against
congestion, travel time and
emissions objectives.

Public transport

Assess demand versus offer to
support route, timetable and
dispatch decisions.

CANCEL PAUSE

simulate: 12.35 ms
snapshot: 1.68 ms

Vehicle Summary

bike(s): 48
car(s): 55

person(s): 5

PERSON

OPTIMIZE

objectives.

PLAN & SIMULATE
Run scenarios and what-if analyses for road
changes, traffic-light plans, routing policies and
transport-service alternatives.

Use decision-support and Al/DRL approaches
to improve traffic signals, infrastructure and
public-transport offer against measurable

© Snap4City, Nov. 2026
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An operator can start with a question

“"What iIs causing congestion here,

and which bus lines could be affected
in the next 30 minutes?”

The Copilot selects configured tools, analyses their results and
explains findings through text, maps, charts or dashboard content.

Available workflows depend on the tools and services configured for the deployment.

© SnapA4City, Nov. 2026



Sensors and Gates

Real time data

On-street / off street

Mobile Apps

Reports

Permissions

User engagement
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Snap4Parking Management System

© Snap4City, Nov. 2026

Snap4Parking

User Registration
User Management
Slot Gathering/Mng
Slot Monitoring
Payment Policies
Price Optimisation

Permissions Mng

Participation Mng
Alarms Mng
KPI Estimation

Fines Mng

—

4

for Fines

City Users:
ﬁ Permissions
- Fines
- Payments

Police Operators

enforcement

City Users on
parking,
participation
mobile app

Parking Payment Poles
Mobile Apps

Y SNAP/arry

40
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SnapAdvisor Al for parking operations

Questions operators can ask

“"Which parking areas need attention?”

Review occupancy, anomalies and expected demand using historical data, traffic,
weather and events.

“"What happens if we change a pricing policy?”

Explore scenarios and recommended actions while keeping
permissions and access controls in place.

l*’f/
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MONITOR

What is happening now?

Monitor visitor presence, dendity, trajectorsies,
origin-destination patterns and hotspotsin real
time.

PREDICT

What will happen next?
Al models forecast visitor pressure, congestion
and demand at attractions, events and services.

SIMULATE

What if we change something?

Digital Twin + what-if scenaros to evaluate
the impact of decisions before implementing
them.

OPTIMIZE

How can we redistribute visitors?
Identify alternative attractions, routes and
areas to balance flows and reduce pressure on
hotspots.

CONNECT

How can tourism support local economy?
Analyze footfall and retail data to support local
business and strengthen commercial areas.

ASSIST

Ask the city. Get answers.

The Agentic Al Assistant undestrands your
question and proposes the best actions with
data-backed insights.

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

(P T

o

Lh?‘ﬁmgj

¢“SNAP/crry

temporal shift in days

1 3 5 7 911131517 19 21 23 25 27 29
= Tweets Score Neg —— Tweets Score Pos Tweets_Score

= Positive_Tweets = Threshols p-val=0.05
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Forecasting and scenario planning

Anticipate demand and compare options before intervening.

Forecast

Visitor demand and congestion

Warn

Thresholds and critical conditions

Simulate

What-if scenarios in the Digital Twin

Optimize

Alternative routes and attractions

© SnapA4City, Nov. 2026
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Agentic Al for the city operator d’%NAMcny

Evolving capability built around SnapAdvisor Copilot

SIMULATE

What if we change something?
Digital Twin + what-if scenaros to evaluate

1 Interpret the ObjECtlve t:we impact of decisions before implementing
them.
ll [ ] e [ ]
Why is the historic centre R
2 Comb|ne destlnatlon data How can we reglistribute_visitors?
crowded, and what could e e e e

hotspots.

reduce pressure in the next |
” 3 Use analytical tools CONNECT |
three hours? okt Hielestids

business and strengthen commercial areas.

4 Explain and prioritize options
' ASSIST .

Ask the city. Get answers.
The Agentic Al Assistant undestrands your
question and proposes the best actions with

Modular knowledge and tools connect the question to destination data. data-backed insights.
The city operator reviews the proposed actions.
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REEES
ModBus
Luminaries ﬁ : or API
N

Snap4Llight
Area & Slot Loading

Area/Slots Monit.

Light profiling
Control Gateways
People based lights
Traffic Based Light
Alarms Mng
Groups Mng

KPI Mng
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DashOg - Global Monitoring SmartLight Reading Status Fri 2 0ct 10:4426

Track consumption

Review energy trends by
asset or area.

Time Trend Comparison: Number Of Turned On Luminaries Per Municipality Time Trend Comparison: Number Of Read Luminaries Per Municipality

Time Trend Comparison: : Mean Intensity % Of Turned On Luminaries Per Municipality

Time Trend Comparison: Number Of Luminaries In Error Per Municipality

Investigate faults

Use alarms and status
history to support
maintenance.

Time Trend Comparison: : Number Of Turned Off Luminaries Per Municipality

Reporting gives operators evidence for lighting policy decisions.
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Project references: Cyprus and Merano 4

= DashOc - SmartLight Onboarding Monitoring snospiees 08
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40259 ; . - o :
4 0 0 0 0 + Total Number Of Luminaries Monitored Over The Week 4m @ Number Of Luminaries Per Municipality Stacked Over The Month 4m @
, =l Dash0g - Global Monitoring SmartLight Reading Status Ri2001042 B9

Time Trend Comparison: Number Of Turned On Luminaries Per Municipality m @ Time Trend Comparison: Number Of Read Luminaries Per Municipality am @

luminaires across 5 Cyprus
municipalities

wha nhe a5 2k B bt bt

Pukimni Deryoia +Wiomia Wlimassol s Papbon ArvaMase

Time Trend Comparison: Number Of Luminaries In Error Per Municipality 3m @

: E o= B SL1b-StreetLight Status- (Nicosia)
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~1,000

luminaires in Merano, Italy
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Snap4Waste Smart Waste Management System o

Snap4Waste City Operator, Optimisation

SnapdWaste - Planning

User Registration

Bin Management

Sensor/Fobs Mng

Routing Optim.

Fleet Route Assign. Truck Operators

Route Usage

T
§ b
I
Topika
i
M BRTime
: Silverstar

A

. Permissions Mn
Final Users on g

monitoring KPI Estimation
Waste bins on

mobile app Alarms from Bins

cccccc

Truck: BH732KR - 2025-03-20

Bin data Gathering
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Wed 24 Sep 14:11:11

5wntch Mode: view

Flexible collection strategies

Dynamic daily routing, scheduled collection
and on-demand jobs.

© SnapA4City, Nov. 2026
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() -..m.

«‘Pbém-

G
Operational constraints

Depot locations

Truck capacity
and fleet size

Bin locations and
waste type

Travel times

OPTIMIZE

03 Smart routing and dynamic collection
planning.

CONNECT

04 Integrate with existing systems, apps and
city services.
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I,
SnapAdvisor for operational decisions é 4C|'|'y

Optional SnapAdvisor integration

Example operator question

Which bins could overflow today,
and how should we adjust
the collection plan?

ACT

Enable operators and field teams with the | ; | %

right informations.

ASSIST

Ask the Agentic Al Get insights,
recommendations and reports.

)

© SnapA4City, Nov. 2026

Mobile App Control Room Reports

Explain unusual conditions

Combine live data with city procedures and
history.

Recommend priorities

Suggest bins that need attention and possible
route changes.

Compare scenarios

Explore changes to thresholds, fleets or
collection policy.

Support authorized actions

Connect approved workflows through services
and APIs.
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¢“SNAP/cry
Value for buyers and delivery partners

City and enterprise  Developers System integrators
teams

A shared A reusable A foundation for

operational view application toolbox differentiated
Services

Combine information across Use visual flows and APIs Build domain applications and

departments and connectitto  while keeping the flexibility of connect customer systems on a
daily decisions. custom code. common platform.

© Snap4City, Nov. 2026
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Y SNAP/arry

Flexible deployment and controlled access

Open and interoperable Multiple cities and teams
Build on the Snap4City ecosystem Support multiple tenants

and connect existing data sources. and service domains.
Deployment choice Access by responsibility

Role-based access and controlled
private knowledge collections.

Cloud, SaaS or on-premise
to suit organisational needs.

11
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Sources and further reading

Development framework Solutions

Developer guide: snap4city.org/843 Main applications: snap4city.org/1180
Protocols: snap4city.org/65 SnapAdvisor: snap4city.org/1178
Training: snap4city.org/944 Digital Twin: digitaltwin.snap4city.org

Installation: snap4city.org/738 Scenarious: snap4city.org/4
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Smart Cyprus: Parking, participation, Light, Waste, etc.

ISPRA JRC contract, EC: DSS, SOC, control room, energy, https://www.snap4city.org/970
Merano Smart Light, contract https://www.snap4city.org/1023

Cuneo Asset management, contract https://www.snap4city.org/975

TOURISMO, Interreg, EC: Tourism, NLP, DSS, https://www.snap4city.org/1001

ELLIE, Horizon Europe, EC: Al, VR, https://www.snap4city.org/1056

AMMIRARE, Interreg, EC: Al, environment, Big Data, https://www.snap4city.org/1002

Regd4lA, LLM, DL Al for regional public administration, A project of presidency of national council
Energia, RT, contract: Federated Learning, Al, PINN, DSS, on manufacturing

SADI-MIAC, RT, partner: Al predictions, Tourism, Retail, Computer Vision, https://www.snap4city.org/1055
CN MOST, PNRR: sustainable mobility, Al, platform, https://www.snap4city.org/1050
MUSEOACct, Deep Learning Al for condition deformation predictions wrt environmental aspects
Reverberi contract, Smart Parking monitoring

LIBROCO, Al for predicting events effects on commerce, LLM

RFI contract: mobility, Al, DSS

++ other contracts covered by NDA

Closed in 2025-early 2026

BullVIT, RT, conv: Agentic Al, NLP, LLM on commercial phases

UrbanDT4TF, CN HPC: Digital Twin mobility, https://www.snap4city.org/1057

DI-DTPlatform, CN HPC: Digital Twin, mobility, environment, https://www.snap4city.org/1097
Sasuam, CN MOST, PNRR: Al, mobility, https://www.snap4city.org/999

OPTIFaaS, CN MOST, PNRR: Al, mobility, DSS, https://www.snap4city.org/1008
LeverageOPTIFaaS, CN MOST: PNRR, mobility, https://www.snap4city.org/1064

CAI4DSA, FAIR PE1, PNRR: Al, Neuro-Symbolic, PINN, NG-DSS, https://www.snap4city.org/1016
SMART3R, PRIN UNICagliari: mobility, DSS, https://www.snap4city.org/1087

Tuscany X.0, EDIH, TestBeforelnvest, Training on Al, Big Data, Security, HPC: https://www.tuscanyx.eu/
The IE, PNRR: Al, NLP, LLM, Legal Aspects, SnapAdivisor, RAG LLM

Salerno Port: Al for container ID recognition and tracking

Talent Hub, ECRF, conv: NLP, match demand vs offer
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