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DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org Agentic Tasks
• Controlling Status: management, and 

operational
o Monitoring via KPI
o Early warning on critical conditions
o Predictions vs KPI
o Anomaly detection
o Neuro-Symbolic analysis 
o Risk assessment
o Fast What-if analysis 

• Making plan: tactic and strategic, 
medium and long range, micro/macro
o Simulation & optimization
o Generative AI Prescriptions, scenarios
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios
o Collaboration with stakeholders
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Scenarious

Monitoring 

KPI 

Digital Twin
Models & 

Data 
Predictions,

Anomaly Detection,
Analysis, Assessment

Warning

Simulations,
TFR, Crossroad,

Public Transport, 
Routing, .. 

What-If Analysis,
Optimization

Decision Support 
Suggestions



Value for buyers and delivery partners

City and enterprise 

teams

A shared 

operational view

Combine information across 

departments and connect it to 

daily decisions.

Developers

A reusable 

application toolbox

Use visual flows and APIs 

while keeping the flexibility of 

custom code.

System integrators

A foundation for 

differentiated 

services
Build domain applications and 

connect customer systems on a 

common platform.
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High Level Types
• POI, IOT Devices, shapes,.. 

• FIWARE Smart Data Models, 
• IoT Device Models
• Any custom data model

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

• Satellite data, any kind..

• traffic flow, typical trends, ..

• Vector fields + heatmaps, ..

• trajectories, events, workflow, ..

• 3D Models, BIM, Digital Twins, ..

• OD Matrices of several kinds, .. 

• Dynamic icons/pins, ..

• Synoptics, animations, ..

• KPI, personal KPI,..

• social media data, TV Stream, 

• routing, multimodal, constraints, ..

• scenarios, ….

• etc. 

© Snap4City, Nov. 2026
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Expert System semantic queries

via:

• Smart City API for 
Apps and third party

• MicroServices data 
driven develop via 
visual language 
Node-RED

© Snap4City, Nov. 2026 6

https://www.snap4city.org/19

Linked Open Data

https://www.snap4city.org/19
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Km4City Ontology elements 1.6.8
• Km4C: Km4City 1.6.8, licence free
• Using all licence free vocabularies

– DCTERMS: for metadata Dublin Core Metadata Initiative
– FOAF: friends of a friends
– Good Relation: entities relationships
– iot-lite: IOT Vocabuary
– OTN: Ontology of Transportation Networks
– 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
– 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/
– S4CITY: SAREF extension for Smart City. https://saref.etsi.org/saref4city/v1.1.2/

© Snap4City, Nov. 2026 7
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Standards and Interoperability 
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Compliant with: 
• IoT: 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, ..
• IoT model: FIWARE Smart Data Model, Snap4City IoT Device Models
• 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, glTF, 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, ..
• Social:Twitter, FaceBook, Telegram, ..
• Events: SMS, EMAIL, CAP, RSS Feed, ..
• OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.

https://www.snap4city.org/65

© Snap4City, Nov. 2026
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3D Digital Twin
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Digital Twins
Real 

World

Web

Things

Data 
Ingestion

HUB

Data 
Analytics: 
MLOps, 
ML, AI

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

Knowledge 
Bases & 
Storages

Sensors and 
Actuators

Edge

GW
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External 
Services

Snap4City Microservice Platform

B
ro

ke
rs

Proc.Logic

Digital Twin Development Platform
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Waste Mng.

Parking Mng.

Lighting Mng.

Building Mng.

Sharing/pool Mng.

Mobile Apps

Environment Mng.

Traffic Optimiz.

Traffic Light Plan

Applications

Tourism Mng.

Public Transport

Energy Mng.

Fines Mng.

Participation Mng.

Permissions

Brokers
Brokers

12

Brokers

IoT App
OSM, BIM, GIS, ITS

Gateways, satellite

External Services

Web Scraping
TV CAM streams

Social Media

Brokers

IoT App

IoT App
ProcLogic

KB, graph

IoT App
ProcLog.

storage

Business Intelli-
gence CSBL

Entity Directory:
Smart Data Models

IoT Data Models
Digital Twins

Federation 
Smart City API

Entity Inspector

Dashboard/View 
Builder & Mng.

Synoptics & Widgets

HLT Manager

Service Map

Scenario, What-IfOn Edge 
On Cloud

Event Driven

API Manager

Custom Themes

Sharing / Market PlaceA&A, RBAC, SSO, Blockchain, Resource Managers and Sharing

2/3D Digital Twin
Data Manager

Third parties solutions

Facilities

Notification Mng.

KPI Support

Technical Architecture
Any API

Routing, MulDyn

Tools

Heatmap Gen.

Prediction Gen.

Measure & Compare

MCP Agentic AI: Multi Experts and Multi Agents

Artificial Intelligence tools: 
pred., classif., optim., LLM, ….

Simulators: SUMO, 
MODOM, TFR, Flood.. ..

Advisor………

SnapAdvisor & Co-Pilot
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Visual development with room for custom code

Reusable Node-RED microservices

Compose ingestion and 

processing flows.

Add Python or R analytics and 

connect external services 

through APIs.

A shared toolbox for developers and system integrators
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Dashboards
Widgets: Graphic Libraries
Interactive Widgets
Maps, 3D representations
Synoptics, External Content 
Micro Web App

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

Data Load / Search / Retrieval
KPI, POI, GIS Data, Scenarios
Time Series, Public transport
High Level Types: heatmaps, ODM,…
IoT / Entity Discovery
Delegation Management
Data Mapping

Open Data CKAN
Ticket Management, workflow

BIM Servers
Social Networks

Video Management system
Gateways

Data Analytics
Statistic, Optimization

Simulation
Artificial Intelligence

What-if Analysis Support 
Geo Utilities Support

Routing & Traffic Flow
MLOps support
Python support

R Studio Support

Snap4City 
Microservices

Proc.Logic
SSBL

© Snap4City, Nov. 2026 14

MicroServices 
Areas> 60.000 downloads (up to 2024)



Solutions: reliable, secure and fast to realize

•Via Snap4City tools
•Dashboard Wizard
•Dashboard Builder
•Data/Visual Analytic

• Smart Solutions results to be
• Real time data drive

• Secure end-to-end

• GDPR compliant

• Reliable, interoperable

• Auditable, marketable

© Snap4City, Nov. 2026 15
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New styles/themes can be developed by 
specializing a few files from open source

https://www.snap4city.org/793

Different Themes

https://www.snap4city.org/793


Available AI Solutions on Snap4City

• Mobility and Transport

• Waste Collection Optimisation

• Tourism Management 

• City Users Behaviour

• Security and Safety

• Energy and Control

• Environment, Weather, Water

• High Level Decision Support Solutions
• Asset management

• Resilience and Risks Analysis

© Snap4City, Nov. 2026 17

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

https://www.snap4city.org/997 More than 80 Available Solutions & 300 AI applic. 

https://www.snap4city.org/download/video/course/p4/
https://www.snap4city.org/997
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AI/ML developers, MLOps

© Snap4City, Nov. 2026 18

https://www.snap4city.org/download/video
/Snap4City-MLOps-Manual.pdf

MLOps: AI, ML development
Automating training, hyperparam, optimisation
Any library and AI model, API, Agentic AI, MCP
Exploiting CPU/GPU clusters

https://www.snap4city.org/download/video/Snap4City-MLOps-Manual.pdf


© Snap4City, Nov. 2026
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Conversational interface

Planning, replanning

Agentic AI

Analyze, Optimize

Suggestions, reports

SnapAdvisor & Copilot
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SnapAdvisor is for
City operators
Monitor conditions, 
compare places or 
periods, investigate 
anomalies and calculate 
routes.

Decision makers
Collect evidence, assess 
scenarios and compare 
proposed interventions.
City Officers, assessor.

Developers
Find documentation, 
identify APIs and use 
Snap4City tools to build 
applications.

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

© Snap4City, Nov. 2026
25
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AI-Powered Digital Twin and Agentic 
Asset Management

SNAP4ASSETS
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Standards and Interoperability 

29

Compliant with: 
• IoT: 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, ..
• IoT model: FIWARE Smart Data Model, Snap4City IoT Device Models
• 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, glTF, 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, ..
• Social:Twitter, FaceBook, Telegram, ..
• Events: SMS, EMAIL, CAP, RSS Feed, ..
• OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.

https://www.snap4city.org/65

© Snap4City, Nov. 2026
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One operational view of your assets

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

Location and identity

People and documents

IoT and live status

Maintenance and KPIs

© Snap4City, Nov. 2026 30



Local Digital Twin vs BIM

© Snap4City, Nov. 2026 31

GIS + BIM

Navigate in 2D and 3D.

Connect spaces to 
equipment, sensors and 
technical information.

A shared spatial context for facilities and infrastructure teams



SnapAdvisor Copilot

Optional conversational and Agentic AI

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

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

Grounded answers
Retrieve documents and data,
with references to relevant 
content.

Controlled assistance
Use authorised tools and 
resources.
People retain responsibility
for operational decisions.

© Snap4City, Nov. 2026 32
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SNAP4MOBILITY

Understand Mobility and Transport
AI Digital Twin + SnapAdvisor Co-Pilot
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–
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Accessibility

Cost Reduction

Decongestion

Safety

Decarbonization



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

© Snap4City, Nov. 2026
35



A connected view of daily operations

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

Snap4City (c), Nov. 2026 36
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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.

© Snap4City, Nov. 2026 37



SnapAdvisor Copilot

An operator can start with a question

“What is 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.

© Snap4City, Nov. 2026 38
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SNAP4PARKING

Sensors and Gates

Real time data

On-street / off street

Mobile Apps

Reports

Permissions

User engagement

Fines Management

Optimized Pay Models

AI & Analytics



Snap4Parking Management System

© Snap4City, Nov. 2026 40

NB-IOT Sensor

GW for sensors

Snap4Parking

User Management

Slot Gathering/Mng

Slot Monitoring

Payment Policies

Price Optimisation

Parking Payment Poles
Mobile Apps

User Registration

Permissions Mng

Participation Mng

KPI Estimation

City Operator

City Users:
- Permissions
- Fines 
- Payments

City Users on 
parking, 
participation
mobile app

Fines Mng

Alarms Mng

Police Operators
for Fines
enforcement



© Snap4City, Nov. 2026 41

Smart Parking 
• payments, profiles
• Fines
• mobile for parking

Snap4Parking



SnapAdvisor AI 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.

© Snap4City, Nov. 2026 42



SNAP4TOURISM

© Snap4City, Nov. 2026
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Understand the destination. 
Shape the experience 
Smart Tourism Managment 
System
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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

© Snap4City, Nov. 2026 45



Agentic AI for the city operator

Evolving capability built around SnapAdvisor Copilot

Example operator question

“Why is the historic centre
crowded, and what could 
reduce pressure in the next 
three hours?”

1  Interpret the objective

2  Combine destination data

3  Use analytical tools

4  Explain and prioritize options

Modular knowledge and tools connect the question to destination data.
The city operator reviews the proposed actions.

© Snap4City, Nov. 2026 46
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Snap4Light

Snap4Light Smart Light Management System

© Snap4City, Nov. 2026 48

Snap4Light

Area/Slots Monit.

Light profiling

Control Gateways

People based lights

Traffic Based Light

Area & Slot Loading

Alarms Mng

KPI Mng

………..

GW API

City Operator

GW API

GW API

Groups Mng

Cabinets

Luminaries

NB-IoT
LoraWan

ModBus
or API
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Energy and service performance in view

Track consumption

Review energy trends by 
asset or area.

Investigate faults

Use alarms and status 
history to support 
maintenance.

Reporting gives operators evidence for lighting policy decisions.

© Snap4City, Nov. 2026 49



Project references: Cyprus and Merano

40,000+
luminaires across 5 Cyprus 
municipalities

~1,000
luminaires in Merano, Italy

© Snap4City, Nov. 2026 50



SNAP4WASTE

© Snap4City, Nov. 2026 51

Optimize waste management in 

urban environments using AI

Bins

Prediction

Optimisation

Live Monitoring

Efficicient

Agentic AI



GW

Snap4Waste Smart Waste Management System

© Snap4City, Nov. 2026 52

Snap4Waste

Bin Management

Sensor/Fobs Mng

Routing Optim.

Fleet Route Assign.

Route Usage

User Registration

Permissions Mng

KPI Estimation

Bin data Gathering

GW

Final Users on 
monitoring 
Waste bins on 
mobile app Alarms from Bins

City Operator, Optimisation

Truck Operators



Routing Optimize around your service

Operational constraints

Depot locations

Truck capacity 
and fleet size

Bin locations and 
waste type

Travel times

Flexible collection strategies

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

© Snap4City, Nov. 2026 53



SnapAdvisor for operational decisions

Optional SnapAdvisor integration

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

Example operator question
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.

© Snap4City, Nov. 2026 54



Value for buyers and delivery partners

City and enterprise 

teams

A shared 

operational view

Combine information across 

departments and connect it to 

daily decisions.

Developers

A reusable 

application toolbox

Use visual flows and APIs 

while keeping the flexibility of 

custom code.

System integrators

A foundation for 

differentiated 

services
Build domain applications and 

connect customer systems on a 

common platform.

55© Snap4City, Nov. 2026



Flexible deployment and controlled access

11

Open and interoperable
Build on the Snap4City ecosystem
and connect existing data sources.

Multiple cities and teams
Support multiple tenants
and service domains.

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

Access by responsibility
Role-based access and controlled
private knowledge collections.



Sources and further reading

Development framework
Developer guide: snap4city.org/843

Protocols: snap4city.org/65

Training: snap4city.org/944

Installation: snap4city.org/738

Solutions
Main applications: snap4city.org/1180

SnapAdvisor: snap4city.org/1178

Digital Twin: digitaltwin.snap4city.org

Scenarious: snap4city.org/4

57© Snap4City, Nov. 2026
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roadmap

2022

2020

- Smart Tourism

- 6 Pilots

- Data Analytics

- Extended platform

- Smart Mobility

- PISA, PUMS

- Living lab

- Smart Light

- Sweden

2021

AMPERE (2021-22)

Industry 4.0

Smart

Ambulance

(2021-22)

Enterprise

(2021-22) 

Industry 

4.0
Almafluida

Industry 4.0

(2021-22)

Winner of Open 

Data Challenge of

PC4City (2020-21)

Monitoring Terrain

Km4City 

1.6.7

PRETTO 
Industry 4.0

UNI.SYSTEMS 
SmartCity, 2021-23

SYN-RG-AI 

SmartCityContract

AXIS collab

SmartCity

Asymmetrica
Smart City, 2022-23

Italferr, Smart City

Italferr
Security and Risk

Contract, 15min

2022-2023

Contract, 2022-23

Merano, smart light

2023

OceanRace, 
Genova, AWS

Contract, 2022-23

CN MOST, 2022-26

EI THE, 2022-26

2023-26

G. Agile, 2021-23

Cuneo, 
smart city

AMMIRARE
TOURISMO

Rhodes, 
smart city2024

Contract

Contract

CAI4DSA

eShare
UNIFI TUSS

Contract, 2024-25

SASUAM

ELLIE IA
2025-2027

OPTIFaaS

Km4City 1.6.8

UrbanDT4TF



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

2025-2026
• 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: AI, VR, https://www.snap4city.org/1056

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

• Reg4IA, LLM, DL AI for regional public administration, A project of presidency of national council 

• Energia, RT, contract: Federated Learning, AI, PINN, DSS, on manufacturing

• SADI-MIAC, RT, partner: AI predictions, Tourism, Retail, Computer Vision, https://www.snap4city.org/1055

• CN MOST, PNRR: sustainable mobility, AI, platform, https://www.snap4city.org/1050

• MUSEOAct, Deep Learning AI for condition deformation predictions wrt environmental aspects

• Reverberi contract, Smart Parking monitoring

• LIBROCO, AI for predicting events effects on commerce, LLM

• RFI contract: mobility, AI, DSS

• ++ other contracts covered by NDA 
Closed in 2025-early 2026

• BullVIT, RT, conv: Agentic AI, 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: AI, mobility, https://www.snap4city.org/999

• OPTIFaaS, CN MOST, PNRR: AI, mobility, DSS, https://www.snap4city.org/1008

• LeverageOPTIFaaS, CN MOST: PNRR, mobility, https://www.snap4city.org/1064

• CAI4DSA, FAIR PE1, PNRR: AI, Neuro-Symbolic, PINN, NG-DSS, https://www.snap4city.org/1016

• SMART3R, PRIN UNICagliari: mobility, DSS, https://www.snap4city.org/1087

• Tuscany X.0, EDIH, TestBeforeInvest, Training on AI, Big Data, Security, HPC: https://www.tuscanyx.eu/

• The IE, PNRR: AI, NLP, LLM, Legal Aspects, SnapAdivisor, RAG LLM

• Salerno Port: AI for container ID recognition and tracking

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