
DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

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

1

LIVING LAB

Be smart in a SNAP!

Snap4City per le Scuole

Paolo Nesi, paolo.nesi@unifi.it
https://www.Km4City.org
https://www.disit.org

mailto:paolo.nesi@unifi.it
https://www.km4city.org/
https://www.disit.org/


DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

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

Snap4City (C), November 2020

Paolo Nesi, paolo.nesi@unifi.it
https://www.Km4City.org
https://www.disit.org

https://www.Snap4City.org

scalable Smart aNalytic APplication builder for sentient 
Cities: for Living Lab and co-working with Stakeholders

Powered by

2

Full training course on:
https://www.snap4city.org/577

Snap4City per le Scuole

mailto:paolo.nesi@unifi.it
https://www.km4city.org/
https://www.disit.org/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.snap4city.org/
https://www.snap4city.org/577


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

Retails

Data: Public and Private, Static and Real Time

Private: user movements, social media, crowd sources, commercial (retail)
Public: infomobility, traffic flow, TV cameras, flows, ambient, weather, statistic, accesses 
to LTZ, services, museums, point of interests, …

Commercial: customers prediction 
and profiles, promotions via ads 

Smart City Engine

Services & Suggestions
Transport, Mobility, 
Commercial (retail),

Tourism, Cultural

Public 
Admin.

Mobility 
Operators

Tourism
Museums User Behavior

Crowd Sources

Personal Time Assistant 
dynamic ticketing, whispers to 
save time and money, geoloc
information, offers, etc.

Pub. Admin: detection of 
critical conditions, improving 
services 

Tune the service, reselling data and 
services , prediction

Tune the service, 
prediction

Challenges: Requests and Deductions
API for SME

User profiling
Collective profiles

User segmentation
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From Strategies to (re-)Actions

• Informing

• Suggesting

• Engaging

• Alerting, Early 
Warning

• Making Decision 
active

• New Plan
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Data: Public and Private, Static and Real Time

Smart City 
Engine

Operators

Governance: goals, directives, 
high level decisions,

plans

Other 
Stakeholders



Data vs Smart Services enabling on Snap4City
• Public Transportation and mobility activated services in some where with Snap4City

• Smart parking (parking locations and real time parking data) … predictions

• Smart Fuel pricing (fuel station locations and real time prices)

• Routing (detailed GIS information, text indexing of streets, POI, etc.)
• Quite routing, perfect shopping, etc. etc.  (more data in needed….)

• multimodal routing (detailed GIS information, Public transport time schedule)

• Info traffic (traffic flow sensors, real time Traffic events, their localization, etc.)

• Dense info traffic (traffic flow sensors and traffic flow reconstruction algorithm)

• Car/Bike/Scooter Sharing (position and availability of Cars/Bikes, Scooters) … predictions

• Smart Biking (cycling paths, environmental data) … predictions

• E-vehicles (position, status of recharging stations,. …) … predictions vs booking

• Smart river crossing (position and status of Underpass, Ferry) … prediction 

• Quality of Public Transport (actual time of arrival at the bus stops, wrt planned time schedule)

• Early Warning vs Resilience (combination of several data including mobility, events, 
Social to perform early warning…)
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Data vs Smart Services enabling on Snap4City
• Social and Users Behaviour

• Smart First Aid (Location of First AID, real time status of triage)

• search for POI and public transport services (POI geolocalized, spatial queries, along paths)

• Social Media Monitoring and acting (Identif. of dysfunction, quality of service perceived)

• Information to Tourists (Entertainment Events)

• Early Warning, prediction of audience (Twitter data, social media)

• Improvement of services for Tourists (people flow, usage of services)

(Origin Destination Matrices, trajectories, heatmaps )
(People Monitoring, via App, Wifi, PAX Counter)

(Twitter Data, social mea,….)

• Weather and environment, quality of life

• Weather forecast/condition (Weather forecast)

• Air quality Pollution (pollution sensors, PM10, PM2.5, NOX, etc.)

• Pollination (Pollination sensors)

• Alerting on Air quality for multiple parameters (Prediction of parameters time slots, notification)

• Information Heatmaps for weather and air quality (air quality sensors, heatmaps, prediction)

• Air quality indexes, and forecast (………………….
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Major of Florence City
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTQzOA==
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Smart City Control Room 
a set of dashboards and tools
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Florence Case
• Smart City Control Room
• Dashboards and Services
• Mobile App: Firenze Where What

Snap4City (C), November 2020 10

• 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: 
• smart irrigators 
• smart waste 
• Sensors: PM10. PM2.5,…..
• Heatmaps: PM10, PM2.5, …. 
• NOX predictions

• Energy: 
• recharging stations (fast and reg.)
• consumption meters (smart info) 
• smart light, street lights

• Weather
• Forecast and actual

• 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: 
• what-if routing, scenarios, 
• traffic flow, environmental predictions
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjY1MQ==

COVID-19 time
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https://www.snap4city.org/dashboardSmartCi
ty/view/index.php?iddasboard=MjY4MQ==

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

https://www.snap4city.org/dashboardSmartCi
ty/view/index.php?iddasboard=MjU0Mg==
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Pisa https://www.snap4city.org/dashboardSmartCity
/view/index.php?iddasboard=MjY4MQ==

https://www.snap4city.org/dashboardSmartCity/
view/index.php?iddasboard=MjY3OA==

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjY4MQ==
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Vista Helsinki

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

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


Antwerp Case
• Dashboards & Services:

– Environment & Weather: PM10, 
PM2.5,NO,  SO2, CO, etc.
• Heatmap & Alerts on critical

– Mobility: public transport Operators 
schedule and path, monitoring of river 
crossing, routing, what-if

– PAX Counters: museum and public 
services, mobile PAX Counter for events

– Social: Twitter Vigilance, early warning
– Life in Antwerp: OD matrix people flow, 

Twitter Vigilance SA, hot places, ...
– Tourism and Culture

• Mobile App and MicroApplications:
– Antwerp in a Snap (all stores)

Snap4City (C), November 2020 15
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MyKPI: Tracking of Devices and Mobiles
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• Real Time Trajectories for 
• Mobile Phone
• Moving IOT Devices
• OBU, Vehicular Kits
• Multiple tracks
• Day by day

• Micro Application

OBU

Mobile 
PAX Counter

OBD2

Apps

Mobile 
sensors



IOE – Vehicle Monitoring

Snap4City (C), November 2020 17

CANBUS
sniffer

Tuscany in a 
Snap Mobile 
App on 
Android



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

Dashboards & Services:

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


City Dashboard
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Access to Event information

Snap4City (C), November 2020

• Getting Traffic Events: ESB, etc.
• Getting Critical Events: CAP standard
• Getting Police events
• Getting Entertainment Events in the city

– Theater, museum, show, sport, etc. 
– Getting Event details

• Event kind, and thus ordering
• in the day, week, and month
• Location, and thus ordering, or selecting 

events per area, per residence
• General information
• Opening and cost (if any)
• Etc. 
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Snap4Home

IOT Edge:

Raspberry
pi: Node-

RED + 
Snap4City

Philips Hue: Controlling Lights

Hue Hub

Hue: Motion Control / Alarm

Alexa: Voice Control 

TP Link: Controlling / Measuring Energy Plugs

Measuring: Temperature, Humidity, light in the room

Environmental Contextual data from the city. 
Historical Data, Remote Control, Mobile App

Snap4City (C), November 2020 29

Monitoring: CPU clock, status

5G gateway
Internet
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• Snap4City & Snap4Industry Registered Instances
• Scenario: MODBUS for Snap4Industry Snap4City Applications
• Scenario: MOBIMART Interreg: MOBilità Intelligente MARe Terra
• Scenario: City of Roma case, mobility and environmental data
• Scenario: Herit-Data video and aims
• Scenario: Control Room vs Video Wall
• Scenario: Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)
• Scenario: how to manage maintenance and accidents workflows
• Scenario: Snap4Home, how to exploit Snap4City solution on home automation
• Scenario: Energy Monitoring
• Scenario: Multipurpose User Engagement Tools
• Scenario: 5G Enabled Water Cleaning Control (smart city, industry 4.0)
• Scenario: High Level Control of Industrial Plant (industry 4.0)
• Scenario: Vehicle Monitoring via OBD2
• Scenario: Events and Museums Monitoring in Antwerp
• Scenario: High Resolution Prediction of Environmental Data
• Scenario: Mobility and Transport Analyses in multiple cities
• Scenario: People Flow Analysis via Wi-Fi
• Scenario: Antwerp Pilot on Environmental Data
• Scenario: Helsinki Pilot on Environmental Data
• Scenario: Firenze Smart City Control Room
• Scenario: Mobile & Web App: Toscana Where What … Km4City, Toscana in a Snap
• Scenario: Helsinki Pilot on User Behaviour
• Scenario: Antwerp Pilot on User Behaviour

Snap4City (C), November 2020 33

• 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

https://www.snap4city.org/4

https://www.snap4city.org/drupal/node/661
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/548
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/543
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/4
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Integrated Urban Platform
• Produce value from data supporting Living lab

– Stimulate virtuous behavior, influence City Users!

– Put in action CITY Strategies

• Data Exploitation performing
– predictions, reasoning, business intelligence, ..

– users behavior analysis, decision support system, ..

– Control Room, Real Time Monitoring tools, ….

• Aggregate & integrate data 
– Multiple protocols from urban operators, ....

– open data, IOT, sensors, internet of everything, 
cloud, mobile devices, Wi-Fi, social media, ...
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From Strategies to (re-)Actions

• Informing

• Suggesting

• Engaging

• Alerting, Early 
Warning

• Making Decision 
active

• New Plan

Snap4City (C), November 2020 35

Data: Public and Private, Static and Real Time

Smart City 
Engine

Operators

Governance: goals, directives, 
high level decisions,

plans

Other 
Stakeholders
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Km4City  in Tuscany Area

Road Graph (Tuscany region)
132,923 Roads , 389,711 Road Elements

318,160 Road Nodes, 1,508,207 Street Numbers

Info on: points, paths, areas, etc.

Services (20 cat, 512 cat.)

16 Public Transport Operators

21.280 Bus stops & 1081 bus lines

Dynamic/real-time in Tuscany Region
• Real time bus lines: 144 updates X day X line
• 1081 Transport Pub Lines:  1-2 up per day, time-path
• >210 parking lots status:  76 updates X day X sensor
• >796 traffic Sensors: 288 updates X day X sensor
• 285 weather area: 2 updates X day X area
• >12 hospital Triage status: 96 updates X day X FA
• 22 Environmental data: 20 updates X day X sensor
• 39 Bike Sharing data: Pisa and Siena
• 12 Pollination data
• 140 recharging stations
• Smart benches, waste mng, irrigators, lighting,…
• Florence ent.events: about 60 new events X day
• Different kinds of Florence traffic events, 
• [1600 Fuel stations: 1 update X day X station]
• Wi-Fi: > 400.000 measures X day
• App mobiles: >50.000 measures X day
• more than 40.000 distinct users X day
• From 600.000 to 4.5 M Tweets X day
• many IOT sensors ……http://servicemap.km4city.org 36
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Km4City  in Tuscany Area

What is enabling and providing smart services
• Smart Parking, in Tuscany
• Smart First Aid in Tuscany
• Smart Fuel pricing in Tuscany
• Smart search for POI and public transport srv.
• Public Transportation in Tuscany
• Routing in Tuscany
• Social Media Monitoring and acting
• Traffic events and Resilience in Florence
• Bike Sharing in Pisa and Siena
• Recharge stations for e-vehicles
• Entertainment Events in Florence
• Traffic Sensors in Tuscany
• Weather forecast/condition in Tuscany
• Pollution and Pollination in Tuscany
• People Monitoring Assessment in the City, in 

Florence via WiFi
• People Monitoring, in Tuscany via App

All Point of Interests, cultural activities, IOT, …
Over than 1.2 Million of complex events per day!http://servicemap.km4city.org 37
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Overview

Snap4City (C), November 2020 39

TOP

Snap4City Living Lab as Dev. Env.
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Your Level

SLIDES

News
Flyer

Exercises

Full Search

All Tools

Personalized Suggestions
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Analysis

Design

Data 
Discovery

IOT App 
Development

Dashboard
Development

Data Analytics 
Development

Deploy

TestingPublication
Production

Special Tool 
Development

Analysis & Design Data Analytics 

Development

Deploy

Data 
Ingestion

Development Life Cycle
Smart City Services
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Develop Mobile & Web Applications
Exploiting Snap4City Smart City Services
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Analysis

Design

Data 
Discovery

Data 
Ingestion

IOT App 
Development

Dashboard
Development

Data 
Analytics 

Development

Deploy

TestingPublication
Production

Special Tool 
Development

Data Analytics 

Development

Deploy

Analysis & Design

Application 
Development

Application 
Requirements 

Analysis
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Snap4City Mobile 
& Web Apps 

Development Kit

Deploy

Testing
Publication
Production

Smart City Services Mobile and Web Apps



Cloud vs Fog/Edge Computing
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Dashboards and AppsIOT Applications

Big Data Analytics, Artificial Intelligence

IOT 
Brokers

Snap4City Services on Edge and on Cloud

Snap4City (C), November 2020 51

IOT Networks

IOT Devices

IOT 
Gateways

IOT Brokers
IOT Brokers

IOT 
Gateways

IOT Edge Devices



IOT Devices and IOT Networks 

of any kind

Snap4City (C), November 2020 52
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IOT Devices                 IOT Edge Devices

Snap4City (C), November 2020 53

LoraWAN + 
Arduino + 
I2C, NGSI

IOT Edge 
NodeRED:
Raspberry Pi, 
NGSI, WiFi, 
RJ45,..

Sensors/
Actuators

Arduino, 
Wi-Fi, NGSI

Snap4All 
IOT Button 
ESP, NGSI, 
Wi-FI, BT

IOT Edge 
NodeRED:
Android, LINUX, 
Windows, …

Snap4All PAX 
Counter
LoraWAN
WIFI, NGSI, 
GPS

LoraWan
Gateway:
IOT Edge, NGSI, 
WIFI, RJ45, GPS

Any Sensor / Actuator
Open to other protocols



IOT Device with Arduino
• Arduino Uno
• Wi-Fi shield, standard
• Mutual Authentication with 

certificates, or K1,K2,sha
• Secure encrypted connection, 

NGSI
• Open Source
• Fully Customizable

– Any sensor
– NGSI or any other protocol

Snap4City (C), November 2020 54



Lora IOT Device, Arduino
• Arduino Uno, Mega

• LoraWan Connection

• Any sensor, + I2C

• Fully Customizable

• Open Source

• NGSI or any other protocols

• Gateway: Lora-NGSI Snap4 

Snap4City (C), November 2020 55
https://www.snap4city.org/216
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Snap4All IOT Button

Snap4City (C), November 2020 56

• Multi Wi-Fi 

• Ready to use BLE

• ESP based, cheap & easy

– low/no energy consumption/ standby

• Mutual Authentication with 
certificates, or K1,K2,sha

• secure encrypted connection, NGSI

• Open Source, Fully Customizable

• HW extensible to sensors

version: 3 

https://www.snap4city.org/drupal/node/276
https://www.snap4city.org/drupal/node/297 help config 

Squared Short
Squared Double
Squared Long
Round Short
Round Double
Round Long

https://www.snap4city.org/drupal/node/276
https://www.snap4city.org/drupal/node/297
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PaxCounter devices
• Fixed PaxCounter LoraWan

– Based on Wi-Fi- Bluetooth

• Mobile PaxCounter LoraWan
• Based on Wi-Fi- Bluetooth

• Fixed 
PaxCounter(LoraWan+Wifi
out)
– Based on Wi-Fi- Bluetooth
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https://www.snap4city.org/drupal/node/456

https://www.snap4city.org/drupal/node/456


Libelium
• PM10

• Temp

• Humidity

• Pm2.5

• NO

• NO2

• CO2

• Etc.
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https://www.snap4city.org/659 how to set up on Snap4City 

https://www.snap4city.org/659


SigFOX: example of a develoment platform

Snap4City (C), November 2020 60



IOT Network Manager vs Final User
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IOT Broker
IOT Broker

IOT Broker
IOT Broker

Network of IOT Brokers

Knowledge Base, 
Km4City

Knowledge and Storage
Data from the Field and 
City

Discovering

IOT Network 
Manager

Registering
B

ro
w

si
n

g

ServiceMap
Knowledge Base

Discovering

IOT Application

Dashboard Wizard

IOT Directory

Final user
Manager

My IOT Device

Register



IOT Edge on Raspberry Pi
• Raspberry Pi
• Mutual Authentication with 

certificates
• Secure encrypted connection
• IOT Application inside
• Any sensor
• Any protocol from IOT devices
• NGSI or any other protocol
• Fully Customizable
• Local and Cloud Dashboard
• Special MicroServices
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MicroServices:
- DHT
- ModBus
- any shield
- etc….



IOT App for Data Ingestion and 

Data Transformation
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Basic Node.js Blocks on NodeRed on our Advanced IOT 
Apps

+ on IOT Edge Raspberry



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.itMicroServices 
Areas
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Daisy of MicroServices

IOT Sensors and 
Actuators Services.
Special Services for 
IOT Edge, IOT Button

Big Data 
Storage 
Services

Computation 
Management 
Services

Big Data Analytic 
Services: Machine

learning, .. 
R Studio, Python

IOT Applications
ETL Process Services, 
automating data 
ingestion and 
transformation

External 
Services

Dashboard 
Services

Knowledge
Services: 
maps, search, 
discovery

Notification 
Services

App Services
MicroApplications
Development Kit

Access 
Services

Application 
Development
and Management

Applications

https://flows.nodered.org/?term=snap4city

Micro
Services

Workflow
Ticketing

https://flows.nodered.org/?term=snap4city
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Two Snap4City Libraries
Aug 2020 collection

https://flows.nodered.org/search?term=snap4city
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Two Snap4City Libraries
Aug 2020a collection

We suggest also to install:

https://flows.nodered.org/search?term=snap4city


Developing IOT Applications
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MicroServices collections IOT App. Editor

Resource Manager

Sharing/saving 
reusing IOT App

My IOT Applications

ServiceMap Discovery Dashboard Collection,  
Editor and Wizard

Generating IOT App
With Dashboard

Knowledge Base, Km4City

IO
T 

D
is

co
ve

ri
n

g



Integrated DataGate/CKAN
Static open data ingestion
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Data Set:
- Search 
- Loading
- Download
- Share
- Publish
- Also automated

Automated data 
regularization

Federated Crawling
Federated Distribution
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Data Analytics if needed
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Snap4City (C), November 2020

User Behaviour Analyser

74

Hot places, trajectories, heatmap
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http://www.disit.orgAnomaly Detection
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Accidents vs Traffic

Accidents Density
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Free Parking Predictions
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Active on Mobile Apps as:

– «Firenze dove cosa»

– «Toscana dove cosa»

Careggi car park 

Model  
features 

BRNN model results 

R-squared RMSE MASE 

Baseline 0.974 24 1.87 

Baseline + Weather  0.975 24 1.75 

Baseline + Traffic sensors  0.975 24 2.04 

Baseline + Weather + Traffic 
sensors  

0.975 24 1.87 

 

Precision: 97,5%



Data Analytics Dev. in R Studio and/or Tensor Flow
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Knowledge Base, 
Km4City

Ontology Schema

SPARQL, FLINT

LOG.disit.org

Swagger

Sm
ar

t 
C

it
y 

A
P

I f
ro

m
 K

n
o

w
le

d
ge

 B
as

e 
an

d
 o

th
er

to
o

ls

Big Data 
Store 

Facility
Resource Manager

Creating
MicroServices

Saving / 
Sharing
reusing

Using them into
IOT Applications



Data Analytics Development in Python, ..
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Knowledge Base, 
Km4City

Ontology Schema

SPARQL, FLINT

LOG.disit.org

Swagger

Sm
ar

t 
C

it
y 

A
P

I f
ro

m
 K

n
o

w
le

d
ge

 B
as

e 
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d
 o

th
er

to
o

ls

Big Data 
Store 

Facility
Resource Manager

Saving / 
Sharing
resusing

Coding
Testing

Creating
MicroServices

Using them into
IOT Applications



Dashboards and 

Business Intelligence
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Dashboard List and Editor
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Dashboard Wizard
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• 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

• Select the lines of your interest
• Then click on Next and get the Dashboard by wizard



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it
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Dashboard Wizard
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The Wizard help you in selecting
only possible combination of data 
vs graphic representation
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Dashboard Embedding
• go in Dashboard Edit

– Get code for embedding

– Providing domain on which 
you embed

– See Iframe preview

• Dashboard properties

– we suggest set Responsive

– deciding on header On Off

– Adjust size of Iframe and 
dashboard for tuning
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Dashboard Development
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Knowledge Base, 
Km4City

Create, save, load, 
delegate, grant access

Public 
Dashboard 
Collection  

Dashboard Wizard

IOT Applications

Micro
Applicat
ions

External
Services

Dashboard Editor

Widget Collection

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

My Own Dash/App

Custom 
Widgets/
Synoptics



Special Custom Widgets
• Smart parking

• Smart Energy

• Smart Light

• Smart ….

• Energy View

• Custom Controls
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From-To Custom Widgets / Synoptics to Storage in WS
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MyKPI

Sensors

Constant
Values

New Shared
Variables

[            ] 

Sensor

MyKPI



http://www.disit.org

User 
Story
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Web and Mobile App Development
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The App is a Bidirectional Device
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• GPS Positions
• Selections on menus
• Views of POI
• Access to Dashboards
• searched information
• Routing
• Ranks, votes
• Comments
• Images
• Subscriptions to notifications
• ….

Derived information
• Trajectories
• Hot Places by click and by move
• Origin destination matrices
• Most interested topics
• Most interested POI
• Delegation and relationships
• Accesses to Dashboards
• Cumulated Scores from Actions
• Requested information
• Routing performed
• ..…

Produced information
• Suggestions
• Engagements
• Notifications
• …

Produced information
• Accepted ?
• Performed ?
• …



Access at Environmental information

Snap4City (C), November 2020

• Getting weather forecast for the next hours and 
days

• Getting alert information from Civil protection
• Getting air quality status
• Getting Air quality via heatmaps, 

heatmap animation
• Computing Air quality indexes
• Computing Air quality predictions
• Getting pollination status
• getting actual weather status: 

temperature, humidity, pressure, rain level, 
• etc. 

92



New way to access at health services

Snap4City (C), November 2020

• Searching for pharmacies and 
hospitals

• Getting the closest hospital first 
aid locations and status

• Getting real time updated 
information about the first aid 
status of major hospitals (triage)

93



Supporting City Users using Private Mobility

Snap4City (C), November 2020

Private Transport
– Parking status (DATEX II, …)
– Saving car park
– Getting closer parking 
– OBD2 data from your engine or fleet
– Getting parking forecast: short and long term
– Getting closer free space on parking 
– Getting fuel stations location and fuel product prices
– Getting bike sharing rack status
– Searching Services along a path or closer to a point or 

Service as Hotel, Restaurants, square, etc.
– Getting closer cycling paths
– Recharging stations: location and status 
– Getting traffic information
– Heatmap where is safer to bike

94
94



Supporting City Users in using Public Mobility

Snap4City (C), November 2020

Public Transportation, PT
– Getting tickets
– Getting bus stops, lines, and timelines for bus, 

train and tramline (GTFS, ETL, ...)
– Getting Tunnel and Ferry Status
– Searching Services along a Pub. Transport 

line or closer to a stop
– Searching the closest bus stops
– searching for BUS stops via name
– real time delays of busses
– Modal/multimodal routing for Pub. Transport
– Tracking fleets, trajectories, etc. 
– Get connected drive data 

95



Search 
along a line

Search around 
a GPS point

Web App HTML5

Embed into Web pages

http://www.disit.org/6873

Sm
ar

t 
C

it
y 

A
P

I c
al

l g
e

n
e

ra
ti

o
n

Mobile Apps
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ServiceMap Dev Tool (knowledge & Map tool)

http://www.disit.org/6873


Hackathons and Challenges
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Standards and Interoperability
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Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, 
UDP, NGSI, LoRa, LoRaWan, TheThingsNetwork, SigFOX, DATEX II, SOAP, WSDL, Twitter, 
FaceBook, Telegram, SMS, OLAP, MySQL, Mongo, HBASE, SOLR, SPARQL, EMAIL, FTP, FTPS, 
WebSocket, WebSocket Secure, ModBUS, OPC, GML, RS485, RS232, WFS, WMS, ODBC, 
JDBC, Elastic Search, Phoenix, XML, JSON, CSV, db, GeoJSON, Enfuser FMI, Android, 
Raspberry Pi, Local File System, ESP32, Libelium, IBIMET/IBE, OBD2, SVG, XLS, XLSX, TXT, 
HTML, CSS, KNX, Enocean, Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips,  Tplink, etc.

https://www.snap4city.org/65

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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• ENOLL: https://www.openlivinglabs.eu/
– European Network of Living Labs

• EIP-SCC: European Innovation Partnership on Smart 
Cities and Communities
– https://eu-smartcities.eu/

• Select4Cities: Pre-Commercial Procurement Project 
to develop a data-driven, Internet-of-Everything 
(IoE) platform for large-scale urban co-creation
– https://www.select4cities.eu/
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Snap4City tools and Living lab Solution have been Created
to satisfy requirements of international organizations as:

https://eu-smartcities.eu/
https://www.select4cities.eu/
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1° place award to

for

DIGIPOLIS

FORUM VIRIUM HELSINKI

CITY OF COPENHAGEN

Buyers Group
103

https://www.snap4city.org/558

https://www.snap4city.org/558
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Main running instances
• Sii-Mobility →mobility and transport, sustainability
• REPLICATE → ICT, smart City Control room, Energy, IOT
• RESOLUTE → Resilience, ICT, Big Data
• GHOST → Strategies, smart city
• TRAFAIR → Environment & transport
• MOSAIC →mobility and transport
• WEEE Life → Smart waste, environment
• Smart Garda Lake → Castelnuovo del Garda
• 5G → Industry 4.0 vs SmartCity
• Green Impact → Industry 4.0, Chemical Plant
• SmartBed (laid → smart health
• Green Field Peas (soda) → Industry 4.0, Chemical plant
• MobiMart and PISA Agreement → data aggregation, mobility and 

transport, Living Lab
• Lonato del Garda → smart parking, environment
• Herit Data → tourism, culture and management
• ISPRA JRC → site management and services
• Capelon (Sweden) → smart light solutions
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Coverage 2020
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Main Organizations/areas
• Antwerp area (Be)
• Capelon (Sweden: Västerås, Eskilstuna, Karlstad)
• DISIT demo (multiple)
• Dubrovnik, Croatia
• Firenze area (I)
• Garda Lake area (I)
• Helsinki area (Fin)
• Livorno area (I)
• Lonato del Garda (I)
• Modena (I)
• Mostar, Bosnia-Herzegovina
• Pisa area (I)
• Pont du Gard, Occitanie (Fr)
• Roma (I)
• Santiago de Compostela (S)
• Sardegna Region (I)
• SmartBed (multiple)
• Toscana Region (I), SM
• Valencia (S)
• Venezia area (I)
• WestGreece area (Gr)

https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Antwerp&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=DISIT&fromSubmenu=false&sorts%5btitle_header%5d=1
https://dubrovnik.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Firenze&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Garda&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Helsinki&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Livorno&fromSubmenu=false&sorts%5btitle_header%5d=1
https://lonatodelgarda.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Modena&fromSubmenu=false&sorts%5btitle_header%5d=1
https://mostar-bosniaherzegovina.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Pisa&fromSubmenu=false&sorts%5btitle_header%5d=1
https://pontdugard-occitanie.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Roma&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==
https://sardegna.km4city.org/smosm/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Toscana&fromSubmenu=false&sorts%5btitle_header%5d=1
https://servicemap.snap4city.org/
https://valencia.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Venezia&fromSubmenu=false&sorts%5btitle_header%5d=1
https://westgreece.snap4city.org/
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Be smart in a SNAP!
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