
Data Ingestion Tutorial

Snap4City (C), May 2024 1

TOP



Data Ingestion Step
• HOW TO Create an IOT Device 

Model: https://www.snap4city.org/591
• HOW TO: Create an IOT Device Instance: 

https://www.snap4city.org/590
[Entity/IoT Directory tool - IotAPP]

• HOW TO Develop an IOT Application for Data 
Ingestion https://www.snap4city.org/593

• HOW TO Managing Notifications on IOT 
Application https://www.snap4city.org/142
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Data Ingestion Example
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Open Weather data, Open Pollution data and Open Sea Condition
data for each pilot.
Data Source Data Source Main

Address
Periodicity for 
Data ingestion

Variables

Open Weather https://openweather
map.org/api

30 mins • airHumidity
• airTemperature
• cloudCoverPerc
• feelsLike
• groundLevel
• maxTemperature
• minTemperature
• pressure
• seaLevel
• sunrise
• sunset
• visibility
• windDirection
• windSpeed

https://openweathermap.org/api


Data Ingestion Example
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Data Source Data Source Main
Address

Periodicity for 
Data ingestion

Variables

Sea Conditions https://open-
meteo.com/

60 mins • oceanCurrentDirection
• oceanCurrentVelocity
• swellWaveDirection
• swellWaveHeight
• swellWavePeakPeriod
• swellWavePeriod
• waveDirection
• waveHeight
• wavePeriod
• windWaveDirection
• windWaveHeight
• windWavePeakPeriod
• windWavePeriod

https://open-meteo.com/


Data Ingestion Example

Snap4City (C), May 2024 5

Data Source Data Source Main
Address

Periodicity for 
Data ingestion

Variables

Open Pollution https://openweather
map.org/api/air-
pollution

30 mins • CO
• NO
• NO2
• NH3
• O3
• SO2
• PM2.5
• PM10

Dashboard:
https://www.snap4city.org/dashboardSmartCity/view/newTheme.php?iddasboard=NDMzNQ==

https://openweathermap.org/api/air-pollution
https://www.snap4city.org/dashboardSmartCity/view/newTheme.php?iddasboard=NDMzNQ==


Data Visualization in a Dashboard
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HOW TO Create an IOT Device Model
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𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝐼𝑛𝑓𝑜

𝐵𝑟𝑜𝑘𝑒𝑟

𝑆𝑡𝑎𝑡𝑖𝑐 𝐴𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠

𝑉𝑎𝑙𝑢𝑒𝑠



HOW TO Create an IOT Device instance
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HOW TO Create an IOT Device instance
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HOW TO Create an IOT Application for Data Ingestion
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HOW TO Create an IOT Application for Data Ingestion
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{"id":"SIRSensor_TOS30355400",
"type":"weather",

"dateObserved":{"type":"string","value":"2024-05-30T07:45:00.000Z"},
"humidity":{"type":"float","value":""},

"rainDelta15":{"type":"float","value":0},
"temperature":{"type":"float","value":""},

"windDirection":{"type":"float","value":""},
"windGust":{"type":"float","value":""},

"windSpeed":{"type":"float","value":""}}



HOW TO Managing Notifications on IOT Application
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if(msg.payload.status.statusCode!=200){
msg.topic="Check Acquisition SirSensor Sensor»
msg.payload="Problem with"+JSON.stringify(msg.payload)
return msg;   
}
return null;
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IotApp
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CSBLTutorial
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CSBL
Client-Side Business Logic on Snap4city.org platform
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Manual: https://www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf



Computing Predictions and Heatmaps 
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Storage

CSBL API PYTHON CSBL



Javascript Request
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url: Target API endpoint.

type: 'POST': Method of the request.

contentType: Tells the server the format of the data (application/json).

data: Payload sent to the server (must be stringified).

headers: Include Authorization if needed.

success: Callback for a successful response.

error: Callback for failures.



API Flask
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Introduction to Flask
What is Flask?
• Flask is a micro web framework for Python.
• Flexible and ideal for creating APIs and web applications.
• Based on Werkzeug (server) and Jinja2 (templating engine).
Main Features:
• Minimalist: only what's needed to start.
• Extendable with plugins and libraries.
• Great for small or medium projects.
Main Components:
• Routing: associates URLs with functions
• Request/Response: handles data from forms, JSON, URLs
• Modular structure for large projects
• Many useful extensions.

threaded=True

Enable multi-threading:
Each request is handled in a separate thread.

Alternative: processes=n for multiprocessing 
management, but less common for Flask in 
development.



Prediction
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Heatmap
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• API Heatmap:

– https://github.com/disit/snap4city/blob/master/Computing/predictions
/heatmap_service.py

• Funzione Heatmap:

– https://github.com/disit/snap4city/blob/master/Computing/predictions
/heatmap.py

• API prediction:

– https://github.com/disit/snap4city/blob/master/Computing/predictions
/predictions_service.py
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https://github.com/disit/snap4city/blob/master/Computing/predictions/heatmap_service.py
https://github.com/disit/snap4city/blob/master/Computing/predictions/heatmap.py
https://github.com/disit/snap4city/blob/master/Computing/predictions/predictions_service.py

