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Motivation behind
Data Model Validation

• We want to enable and use the full power of IoT for the water sector.

• This results in the existance of highly heterogenous data with a manyfold of
different data types and inputs from many different sources – each with their
own reasoning.

• Therefore, we will also get highly conflicting data, incompatible inputs and the
need for expensive transformations; e.g. sensors of different companies working
together

• However, to ensure that we can utilize all this – with a reasonable effort – we
need to use agreed upon, open data models and validate those before use.
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IoT and the Water Sector 
–
An Introduction



What is IoT?

• IoT is the so called Internet of Things – the idea that everything is mapped
to an online twin and that the data is gathered in real time 

• This data can then be analyzed in real time, e.g. by AI, complex event
processing or other methods – It is based on automated analytic pipelines
• See e.g. the talk about teh early warning system for bathing water quality

• The most common examples are
• Connected appliances

• Wearables

• Smart factory equipment

• Tracked Shipping

• Smarty City – mainly traffic, noise and pollution
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What makes the water context
special for IT? 
• More than online sensors (even though

quite important! – see the talks about
SensorThings API)

• The water sector is highly interconnected
and interdependent

• It always has a relation to time and space –
e.g. weather or geography

• It needs many different data types apart 
from only measurements
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Data models: 
An overview



What are data models - why do we need
them?
• A data model is an abstract model that organizes elements of data and 

standardizes how they relate to one another and to the properties of real-world 
entities. (Wikipedia)

• They fulfill the need of a certain domain – many different models are possible

• Data models are fundamental tools for the harmonization of data

• They enforce a set schema everyone adhers to (in principle)

• They enable interoperability and global governance
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Example without
open and standard
data models

• Smart City solutions are becoming
increasingly common

• They provide many benefits for the 
society
• In particular for municipal agencies

• However:
• There are many competing solutions
• They have highly heterogenous standards and 

data formats
• There is no agreed upon exchange format
• The key hardware provider offer only their 

own, proprietary and closed solutions

→ This leads to a vendor lock-in 
and missing innovation 
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NAIADES approach 



The NAIADES approach for data
models
• We chose the existing FIWARE 

NGSI data models as our basis
• FIWARE data models are 

based on the JSON standard 
• This allows the utilization of 

all extensions, e.g.
• GEOJSON
• JSON-LD

• In addition, as it is based on 
JSON, this allows it to be 
human readable and easily 
extendable
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Example from the city of Carouge
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Put together: 
Data Validation



Data model validation – reason and 
approaches
• Any processing of data is built upon pre-existing assumptions about the

incoming data
• Both its structure and its content – based on the data model
• However, data can deviate from these assumptions, e.g. corruption, programming

errors, …

• To ensure that these assumptions are fulfilled, data has to be validated

• Two basic approaches where to validate the data models
• Validate locally at each time it is consumed
• Validate centrally and trust the data from that point on

• Additional challenge: How to deal with changing data models?
• Data models can change over time or additional models can be needed
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Data Model Validation – The NAIADES 
way
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Webinar Series

Follow us on social media

@naiadesproject

@naiadesproject

www.naiades-project.eu

https://gitlab.distantaccess.com/
naiades/dmv_public

http://www.naiades-project.eu/


Integration onto FIWARE
Cédric Crettaz, UDG Alliance (UDGA)

Tuesday, December 21, 2021
SC5-11-2018 || Digital solutions for water: linking the physical 

and digital world for water solutions
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Objectives

▪ Integration of water data onto FIWARE

▪Multiple sources of water data:
▪ IoT sensors measuring physical parameters in the environment 

(temperature, soil moisture, chemical components, etc.)

▪ SCADA systems

▪ Databases

▪Open data repositories
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Steps for the integration

1.Install the NAIADES IoT platform.

2.Select a data model.

3.Create an entity.

4.Create a subscription.

5.Update the attributes of an entity.

6.Get all the historical data.
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Installation of the IoT platform
▪The NAIADES IoT platform is using Docker 

containers, limiting the numbers of 
dependencies to git, docker and docker-
compose.
▪Steps for the installation:

1. Clone the project from GitLab: git clone 
https://gitlab.distantaccess.com/naiades/naiades-platform-
poc.git

2. Create the minimal environment with docker-compose up –d
3. Check if the IoT platform is running with docker ps
4. Install other modules or services following the instructions 

on GitLab: https://gitlab.distantaccess.com/naiades/naiades-
platform-poc/-/wikis/NAIADES-IoT-Platform-installation
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Selection of a data model
▪ It depends on the data sources.

▪There are several possibilities:
1.Specific data models like WeatherObserved

2.Generic data models like Device

▪Parameters to be taken into account for the right choice:
1. Data usage by the consumers of data

2. Large heterogeneous data sets

3. Single or multiple measurements at the same time

4. Level of complexity and flexibility
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Creation of an entity
▪ HTTP POST request to the context broker:
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Creation of subscription
▪ A subscription permits the 

reception of a notification with 
the data to the historical 
database or to other 
applications.

▪ HTTP POST request to the 
subscriptions endpoint of the 
context broker at the right:
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Update of an entity
▪ HTTP PATCH request to the context broker, directly on the entity:
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Get historical data
▪ GET HTTP request to QuantumLeap:
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Get historical data
▪ Answer from QuantumLeap:
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Final remarks
▪ The different elements presented in the slides are 

implemented by the Data Collection & Aggregation 
(DCA) of each pilot (Alicante, Braila and Carouge).

▪ The NAIADES IoT platform is supporting NGSIv2 and 
NGSI-LD.

▪ The IoT platform can use data from other IoT verticals 
using FIWARE components.

Tuesday, December 21, 2021 27



More information

▪ Source code of the NAIADES IoT platform: 
https://gitlab.distantaccess.com/naiades/naiades-platform-poc

▪ Documentation / Wiki: 
https://gitlab.distantaccess.com/naiades/naiades-platform-poc/-
/wikis/home

▪NAIADES website: https://www.naiades-project.eu/

▪ Contact: Cédric Crettaz ccrettaz@udgalliance.org
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Thank you
‘This project (NAIADES) has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 820985’.

‘The opinions expressed in this document reflect only the author’s view and reflects in no way the European 
Commission’s opinions. The European Commission is not responsible for any use that may be made of  the 
information it contains.’
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Adding new 
Data Models
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Shaping Models

Available Datatypes

Integration

Live Demo

Creating custom Specification Model

Creating custom Blueprint Model
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Shaping Models

FiwareDatatypes

Text

StructuredValue

Number

Enum

Location

DateTime

„This is a text.“ 

[„one“, „of“, „these“, „items“]

[„this“, „is“, „a“, „list“]
{„key“: „value“}

„2022-01-01T10:10:10Z“

42.0

[ [49.0, 8.4], [74.1, 4.9] ]
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Shaping Models

• What data is needed to characterize a use
case?

• Which attributes are sufficient to describe it?
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Shaping Models

• What data is needed to characterize a use case?

• Which attributes are sufficient to describe it?

Specs_Demo.json
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Shaping Models

How can conversion between Fiware Model 

Versions be managed?
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Shaping Models

How can conversion between Fiware Model 

Versions be managed?

LD_Blueprint_Demo.json

Comparison ==

Assignment =

Additional type specification
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Shaping Models

How can conversion between Fiware Model 

Versions be managed?

V2_Blueprint_Demo.json

Comparison ==

Assignment =

Additional type specification
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Uploading Models

Start 
service

Service 
setup

Accepting
requests

Service 
shutdown

Accepting requests
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Uploading Models

Start 
service

Service 
setup

Accepting
requests

Service 
shutdown

Accepting requests
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Live Demo
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