
NAP Interoperability Demonstrators

Mobility Data Days 
Turin, 7th November 2024



General introduction

● NAPCORE WG2 – Interoperability and Level of Service of NAPs

● T2.4 – Showcasing possibilities to foster cross-border interoperability through the NAPs...

● … by developing Interoperability Demonstrators, which:

➢ Address topics of common interest

➢ Analyse different NAP architecture options

➢ Promote a promising solution for specific use cases

● Demonstrations shall:

➢ Clarify the scope and purposes of each demonstrator

➢ Give insights on the solution design and architecture

➢ Outline the main lessons learnt



Agenda

1 Interchange demonstrator

3 Metadata & Alternative Fuels demonstrators

2 MarketPlace demonstrator

4 Outlook - Q/A session



Milestone M2.6 (task 2.4.2):
Sharing cross border metadata and 
real-life data

Author: Christian Berg Skjetne (NO) and Christian von Huth (DK)

Meeting: Mobility Data Days, in Turin

Date: 7. November 2024
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Purpose of the demonstrator

● Explore solutions to overcome the challenges of 
European-wide metadata and data sharing

● Promote collaborative metadata and data sharing 
practices among different nations and their NAPs

● Make relevant metadata and real-time data accessible 
to all interested parties through any NAP.



Purpose of the demonstrator

● To present a potential solution to the challenge at hand, 
by leveraging existing technology to facilitate sharing of 
metadata among NAPs in Sweden, Norway, and Denmark. 

● Provide a technical solution to how this type of 
interoperability can be achieved, for example in the form 
of suggested minimum requirements for the reference 
architecture

● Provide input to the NLKF measuring the level of service
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Use case

«As a Service Provider, I wish to provide real time safety 
related traffic information, cross border, to my end users, 
so that they can receive relevant and updated information 

in a timely fashion and plan their journey accordingly»







What we demonstrated

● Provided cross border meta-data and data via one 
national access point / one interchange. 

● Enabled service providers to find and start using data

● A minimum proof of concept implementation (now it 
is a bit more)

● Integration with the participating NAPs
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Technology

● Built using established specifications and technology 
from
● C-ROADS

● NordicWay

● Federation using the Interchange core technologies
● Basic Interface (BI)

● Improved Interface (II)





The background for the demo
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The service providers 
response:

“If all countries or a group of countries 
had set up such a system, then that 
would make our technical work a lot 
easier. That is certainly fair to say.“ ,
Wannes De Smet, Offering Manager Traffic Information, 
Be-Mobile
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Since MDD 2023

● Demonstration Report (Milestone 2.6) approved 

● Input to NAP Levels of service KPI Framework 
(NLKF) (not implemented yet)

● Input to the reference architecture (not 
implemented yet)



Proposed solution (to achive the improvments)

● Make use of the already existing European standards 
for metadata and data sharing developed in other 
European-founded projects (C-roads and 
NordicWay).

● Improve the metadata standard of the interchange to 
fit the "mobility_DCAT-AP".

● Develop the NAP to support the II-interface. 



Since MDD 2023

● Funding for additional development: 
● Create endpoints for publishing data (demo)

● Private end-points (screen shot) 

● Naming the endpoints (instead of just an ID-number)

● NO has started using the solution



NO showing the Interchange

● How to find the Interchange via the Norwegian NAP
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Marketplace Demonstrator

Ed Ooms

7 November 2024
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Goal

Demonstrate that it is possible to 

federate data access to the

consumer. Consumers can easily

use data from various sources.

Scope

.

Success criteria

• The consumer can easily search for data in the
dataspace.

• The consumer can easily access the data in the
dataspace.

• Automatic data refresh from the data owner to the
dataspace.

1 dataset of roadworks from

the German Mobilithek portal



Overall Process

Company Onboarding

Dataspace Operator

• Send the invite via 

email

• Approve registration

Company Admin

• Fill out registration 

form

• Invite other company 

members (optional)

• Submit registration

Data Provision

Data Provider

• Provision EDC against 

assigned BPN during 

company onboarding 

process

• Register data assets, 

policies and contracts 

to EDC

• Add data to backend 

service

Data Consumption

Data Consumer

• Provision EDC against 

assigned BPN during 

company onboarding 

process

• Request Catalog

• Perform contract 

negotiations with data 

provider

• Retrieve requested 

data



Overview
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Solution
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Data Space Operator “NTM”

data space

Data 
Provider
“NDW”Data Source

“Mobilithek”

Data 
Consumer

“Gebruiker”



Data 
Provider
“NDW”

Solution Consumer
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Data 
Consumer
“Gebruiker”

EDC
Control plane

Data plane

Metadata 
Register 
backend

Catalog

EDC
Control plane

Data plane

Look for
datasets 
and
subscribe1. Request which contracts for this data 

asset are available.

1. Provide the policy information of all
available contracts (offers).

2. Start negotiation

4. Answer with data 

data space

Contract = Data Asset + Policy

2. Status of offer =  ‘negotiated’: contract is 
concluded

3. Ask for authentication code for contract

3. Answer with token + data endpoint

4. Ask for data

Find assetID
from dataset 
and provider 
EDClocation

https://ntm-frontend.d37c3234d8454420babf.westeurope.aksapp.io/publicaties


Technical EDC Terms

Contract Offer Contract Negotiation Contract Agreement

Data Offer

A representation of the 

Contract Definition for a 

specific consumer and 

serves as protocol for a 

Data Transfer Object 

(DTO) for a particular 

contract negotiation.

Contract Offer →

Contract Agreement 

It captures the current 

state of the negotiation 

of a contract between 

two parties. This process 

is inherently 

asynchronous.

Signed Contract

It represents the agreed-

upon terms of access 

and usage of an asset 

data between two data 

space participants, 

including a start and an 

end date and further 

relevant information.

NEW

Transfer Process

Data Transfer

Data consumer EDC 

initiates data transfer 

process to the data 

provider EDC after a 

successful contract 

negotiation based on 

contract agreement 

against an asset.

Source: Eclipse Tractus-X Website

https://eclipse-tractusx.github.io/docs-kits/kits/Connector%20Kit/Adoption%20View/connector_kit_adoption_view/#contract-offer


Data Asset

{

"@id": "urn:uuid:25692900-cfc6-b7fe-42a2-cf0df6d638d3",

"@type": "edc:Asset",

"edc:properties": {

"edc:description": " Test data asset",

"edc:id": "urn:uuid:25692900-cfc6-b7fe-42a2-cf0df6d638d3"

},

"edc:dataAddress": {

"@type": "edc:DataAddress",

"edc:proxyPath": "true",

"edc:type": "HttpData",

"edc:proxyMethod": "true",

"edc:proxyQueryParams": "true",

"edc:proxyBody": "true",

"edc:baseUrl": "https://data-

service.d37c3234d8454420babf.westeurope.aksapp.io/api/752571257922158592"

},

"@context": {

"dct": "https://purl.org/dc/terms/",

"tx": "https://w3id.org/tractusx/v0.0.1/ns/",

"edc": "https://w3id.org/edc/v0.0.1/ns/",

"dcat": "https://www.w3.org/ns/dcat/",

"odrl": "http://www.w3.org/ns/odrl/2/",

"dspace": "https://w3id.org/dspace/v0.8/"

}

}

• An Asset is the fundamental representation of 

an arbitrary backend interface in the EDC*.

• Data asset are represented as data sources 

(databases, files, cache information, 

etc.),connected to the EDC.

• A data address is a pointer into the physical 

storage location where an asset will be stored. 

For each asset, a DataAddress needs to be 

resolvable.

• The Data Provider registers it with its EDC 

Control Plane as a first step to expose it to the 

Dataspace via the EDC Dataplane later on.

Example Asset

Sources: Eclipse Tractus-X Website | Github

Eclipse Dataspace Connector (EDC)*: A data transmitter, gateway to data exchange 

https://eclipse-tractusx.github.io/docs-kits/kits/Connector%20Kit/Adoption%20View/connector_kit_adoption_view#data-address
https://eclipse-tractusx.github.io/docs-kits/kits/Connector%20Kit/Adoption%20View/connector_kit_adoption_view/#data-assets
https://github.com/eclipse-tractusx/tractusx-edc/blob/main/docs/usage/management-api-walkthrough/01_assets.md


Policy Definition

• A standardized set of policies, defines actions 

regarding access to and usage of assets.

• These actions can be limited further by 

constraints (temporal or spatial) and duties

such as deletion of the data after 30 days.

• Two types of policies:  Access & Usage 

Policies.

• The Data Provider registers the policy to its 

EDC.

▪ Determines whether a 

particular consumer is 

offered an asset or not. 

▪ Example: restriction on 

certain assets such that only 

consumers within a particular 

geography can see them. 

Consumers outside that 

geography wouldn't even have 

them in their catalog.

Access Policy Usage Policy

▪ Determines the 

conditions for initiating a 

contract negotiation for 

a particular asset.

▪ Does not automatically 

guarantee the successful 

creation of a contract, 

instead expresses the 

eligibility to start the 

negotiation.

▪ Usage policy and 

Contract policy are 

synonymous

Sources: Eclipse Tractus-X Website | Github

https://eclipse-tractusx.github.io/docs-kits/kits/Connector%20Kit/Adoption%20View/connector_kit_adoption_view/#policy-definition
https://github.com/eclipse-tractusx/tractusx-edc/blob/main/docs/usage/management-api-walkthrough/02_policies.md


Default: Allow Everything

{

"@id": "default-policy",

"@type": "edc:PolicyDefinition",

"edc:createdAt": 1723390895272,

"edc:policy": {

"@id": "c9053ca8-5401-49f7-ac1e-e4ded03ae75e",

"@type": "odrl:Set",

"odrl:permission": [],

"odrl:prohibition": [],

"odrl:obligation": []

},

"@context": {

"dct": "https://purl.org/dc/terms/",

"tx": "https://w3id.org/tractusx/v0.0.1/ns/",

"edc": "https://w3id.org/edc/v0.0.1/ns/",

"dcat": "https://www.w3.org/ns/dcat/",

"odrl": "http://www.w3.org/ns/odrl/2/",

"dspace": "https://w3id.org/dspace/v0.8/"

}

}

{

"@id": „accessPolicy",

"@type": "edc:PolicyDefinition",

"edc:createdAt": 1723390895317,

"edc:policy": {

"@id": "7e998ec3-7554-479a-9b0d-2684e87d406d",

"@type": "odrl:Set",

"odrl:permission": {

"odrl:action": {

"odrl:type": "USE"

},

"odrl:constraint": {

"odrl:or": {

"odrl:leftOperand": „BusinessPartnerNumber",

"odrl:operator": {

"@id": "odrl:eq"

},

"odrl:rightOperand": „BPN456"

}

}

},

"odrl:prohibition": [],

"odrl:obligation": []

},

"@context": {

…

}

}

Policy Examples
Access Policy

{

"@id": „usagePolicy",

"@type": "edc:PolicyDefinition",

"edc:createdAt": 1723390895317,

"edc:policy": {

"@id": "7e998ec3-7554-479a-9b0d-2684e87d4068",

"@type": "odrl:Set",

"odrl:permission": {

"odrl:action": {

"odrl:type": "USE"

},

"odrl:constraint": {

"odrl:or": {

"odrl:leftOperand": „FrameworkAgreement",

"odrl:operator": {

"@id": "odrl:eq"

},

"odrl:rightOperand": "Traceability:<version>"

}

}

},

"odrl:prohibition": [],

"odrl:obligation": []

},

"@context": {

…

}

}

Usage Policy

Sources: Eclipse Tractus-x Github

https://github.com/eclipse-tractusx/tractusx-edc/blob/main/docs/usage/management-api-walkthrough/02_policies.md#access--usage-policies


Solution data provider
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Data Provider “NDW”

Data source
“Mobilithek”

EDC

Data transformation
pipeline 

Simple data 
backend

Control plane

Data plane1. Collect data at Mobilithek
2. Check if data is changed

a) If yes, retreive new data
b) If no, stop the pipeline

3. Data transformation to  OTM
4. Metadata collection at Mobilithek
5. Check if metadata has changed

a) Zo so:
• register new data asset(s) in EDC. 
• Update the Metadata Register backend.
• Register policy in EDC.
• Register contract in EDC.

Metadata 
Register 
backend

Logging pipeline 



Solution data space operator
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Data Space Operator “NTM”

data space

IAM 
Keycloak

Managed
Identity Wallet

Portal

Data 
Provider
“NDW”

Data 
Consumer

“Gebruiker”

EDC
Control plane

Data plane

EDC
Control plane

Data plane

Metadata 
Register 
backend

Catalog

https://centralidp.d37c3234d8454420babf.westeurope.aksapp.io/auth/
https://portal.d37c3234d8454420babf.westeurope.aksapp.io/
https://ntm-frontend.d37c3234d8454420babf.westeurope.aksapp.io/publicaties


Lessons learned
1. There are many good basic tools available (in our case: Catena-X and Tractus-X) that can

be deployed quickly.

2. There are a significant differences between the German and the Dutch Datex
implementation.

3. Supplying a useable OTM-file is difficult.

4. By using the standard components, it is possible to set up a scalable environment. The 
environment can grow along with the availability of datasets.

57



Any questions?
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NAP Interoperability demonstrators
Metadata & Alternative Fuels Demonstrators

NAPCORE Mobility Data Days

November 2024
Sara Linhas (ARMIS, PT)



Agenda

● Purpose

● Solution Design Concept
● Metadata Directory

● Data Platform

● Results

● Lessons Learned

● Limitations of the demonstrator

● Availability of Alternative fuels Data



Purpose

● Align Metadata descriptions from multiple NAPs

● Make Metadata from multiple NAPs visible/searchable

● Prove-of-value for “mobilityDCAT-AP” metadata spec

● Explore the required elements for the development of a common EU Access Point for 
alternative fuels data, creating a common interface that would act as a data gateway linking all 
MS NAPs in a single web platform

● Consider EAFO as the web platform that would host this common EU Access Point in the 
future, which as part of its current development and evolution would be equipped with the 
corresponding technical elements to this end



Alternative Fuels Data Categories

Alternative Fuels data can be defined as data related to:

● availability of recharging points and stations for electric vehicles; 

● availability of refuelling points and stations for alternative fuel types (Hydrogen, LNG, CNG,…) 

● location of recharging points for electric vehicles and the conditions for their use;

Data Provision (DR 2023/1804 – AFIR Art.20) 



Availability of Alternative Fuels data
Implementation status – Survey from the IDACS project in 2020

● Regarding EV charging points, this was the scenario found for static and dynamic data availability:



Conceptualization – Initial Approach

Initial demonstrator Proof-of-concept would entail different use cases of data according to NAP 
typologies (Metadata Directory or Data Platform) or other stakeholders.



Solution Design Concept – Metadata Directory

& Data Platform
Possibility to test an architecture on how an EAFO

Use Case 1: NAP as Metadata Directory (MD-NAP)
• EAFO maintains a comprehensive list of all Metadata NAPs

(MD-NAPs).

• National stakeholders submit descriptions of AFIR-related data 

services to the NAP, using DCAT-AP standards (data categories and 

keywords).

• NAP lists this metadata in a machine-readable format for easy 

retrieval.

• EAFO requests the metadata from NAP to access service 

descriptions.

• EAFO extracts the necessary API link from the data provider.

• EAFO uses the data provider's API for streamlined data access.

Use Case 2: NAP as Data Provider (DP-NAP)
• EAFO holds a registry of Data Provider NAPs (DP-NAPs).

• NAP provides AFIR-compliant data directly to EAFO via a free 

API, aligning with STF standards.

• EAFO directly utilizes data from the NAPs, enabling seamless data 

integration and uniform access across EU infrastructure platforms.



Why metadata?

● Significant disparities in structural configurations and 
data access interfaces

● Metadata provides an automatized solution for data 
extraction starting with the dataset harmonized 
description



Solution Design Concept - Metadata Repository

● Some NAPs already provide metadata in DCAT-AP format!



Solution Design Concept - Metadata
Repository



● mobilitDCAT-AP: a metadata 
specification for National Access Points 
and other mobility data portals

● Outcomes: conceptual model, logical 
model, technical documentation, user 
support, maintenance & governance

● Target group: deployers and hosts of 
European NAPs and other data portals

● The latest mobilityDCAT-AP specification:
● https://w3id.org/mobilitydcat-ap

● mobilityDCAT-AP main repositories:
● mobilityDCAT-AP · GitHub

Solution Design

https://w3id.org/mobilitydcat-ap
https://github.com/mobilityDCAT-AP


Solution Design

● Field-by-field mapping 



Use Case 1.1- OVERVIEW NAP DATASETS

● Definition: As a Service Provider, to grasp which countries 
have an easily available metadata description of the dataset, 
organized by geographical area, so that a product can be 
designed that is capable of extracting data across borders.

● Preparatory Stage:
● Limited to 5 NAPs

● Limited fields to be extracted to the following:
● Name, Description, Metadata Date, Dataset Language, Update Frequency, Publisher, 

Contact Point, Quality Indicator, Conforms to (data format), Access URL

● Extracted either the datasets metadata either from single file or by going 
through each dataset metadata file (depending on the NAP)



Use Case 1.1- OVERVIEW NAP DATASETS
● Extracted Metadata from NAPs 

identified over 300 datasets

● Extracting and Processing NAPs 
metadata phase is a time 
consuming process:

● Extraction might fail for changes in 
NAPs access (e.g. URL changes in GET 
request, wrong API access)

● Initial validation step requires a 
constant comparison with each NAP 
interface > wrong number of datasets, is 
it the Extraction URL? > no metadata, is 
it non-existent or was it the extraction 
that failed for a specific metadata dataset

● Missing fields, different resources 
mentioned in the NAP metadata leads to 
the need of a field-by-field comparison

● Empty fields in metadata in NAPs 
(e.g. Quality Indicator)

● Possible to purpose a 
Quality Indicator of the metadata 
structure



Metadata Inventory

● Comparison

NAP # of datasets  

August 2022

DCAT-AP schema ? # of 

datasets  October 

2024

MobilityDCAT-

AP status

Trafficdata.se* 49 DCAT-AP + extensions 

(„ext: …“)

51 preparation

du-portal-

ui.dataudveksler.app.

vd.dk

26 DCAT-AP 95 deployed

transportdata.be 176 DCAT-AP 123 testing

data.nap.gov.gr 34 DCAT-AP 47 -

mobilithek.info > 7000 Proprietary RDF model, 

compatible with IDS and 

DCAT-AP + extensions 

(„mdp: …“)

> 9000 testing

mobilitydata.gv.at 40 Proprietary XML model 47 preparation



Availability of Alternative Fuels data
Implementation status – Internal survey (April 2023) 

● A deep research regarding the availability of AF data on the NAPs was carried out by the PT team as part of the 
work related to the AF demonstrator (task 2.4)

● It pointed out that 13 MS (out of 30) have some sort of AF data 

● However, only a few of those had their datasets clearly organized according to the CKAN, which allows them to 
integrate the Metadata demonstrator more easily

● The table below summarizes this information

No data was found

Some data was found

Only 4 NAPs had usable data for POC

Member State AT BE BG HR CY CZ DK EE FI FR DE GR HU IE IT LV LT LU MT NL NO PL PT RO SK SI ES SE CH UK

Availability of Alternative Fuels data

"Ease" of obtaining dataset metadata through CKAN



Use Case 1.2 - FILTER THE AVAILABLE 
DATA BY CATEGORY
● Definition: As a Service Provider, to have access to up-to-date 

metadata that is organized according to a certain 
category/topic (e.g. Alternative Fuels) so that the 
characteristics of said dataset (format of the data, updated 
timeframe) can be analysed.

● Preparatory Stage:
● Characterization of the Category defined by the usage of the terms:

● Eletric Vehicle
● Charging station / CPO
● Hydrogen
● LNG / CNG

● Note: did not consider additional terminologies for similar Alternative Fuels 
concepts nor Language variations



Use Case 1.2 - FILTER THE AVAILABLE 
DATA BY CATEGORY

● About 10 datasets of returned 
results

● The full text search - a text search 
index for a specific term or phrase 
- using the Title and Description 
field provided acceptable results

● Validate the flexibility of metadata 
in increasing data discoverability: in 
this case the lack

● Data discoverability can be used 
both in metadata repository as well 
as in data platform NAP types, as 
long as there is a public available 
access to the datasets metadata



Data Challenges – Provider POC 

● Available Information on AF Data Providers with regards to: 
● Type of Data  
● Interface to Extract Data  
● Data Format & version  – conformity with Datex II
● Data Category 
● Contact Person 
● Privacy (is it Publicly available?) 
● Refresh rate of dynamic data 
● Is there any additional data what is available, but not shared free of charge 

(eg. Only for registered members) 
● Assurance of quality of the data
● Challenges getting the Data from Access Points 
● How to cope with different data standards and Versions? (OCPI,...) 



Lessons Learned

● Challenging to extract 
datasets - data must be freely 
available to be extracted

● Data described in Local 
languages

● Duplicate data Across 
countries 
o Comparison of sources 

as identifier (e.g. H2 Mobility)

o Comparison of type of data, 
format

▪ IF metadata is harmonized 
duplicates will be easier to 
identify

● EV charging points are in higher 
demand compared to hydrogen 
and other AF fuelling 
infrastructure.



Availability of Alternative Fuels data
Challenges faced in making AF data available

● AF data availability depends on the provision by the CPOs

● MS mandated CPOs to provide AF data through their NAPs

● Different NAP Architectures and other issues prevent CPOs from adding such data

● For that reason, much of the data still lacks in several NAPs and MS (as observed in the status of 
implementation)

Possible solution: common EU access point for AF data

● EC has established that by 31 December 2024, MS shall ensure that AF data is made accessible 
on an open and non-discriminatory basis to all data users through their NAPs

● EC has established that – by 2027 – there shall be a common EU access point for AF data

● Technical details of such a platform are still to be defined. 



Next Steps – Alternative Fuels Demonstrator

● Improve mapping tables in the metadata Processor module
● multiple national NAP Metadata Schemes (mostly DCAT-AP) → harmonized/ European NAP Metadata Scheme (mobilityDCAT-AP)

● Improve Extraction module times (possible solution introduce a versioning control of the 
metadata of datasets across NAPs)

Provide Input for WG2 & WG3 tasks:

● NAPCORE WG2 Task 2.1 - Level’s of service of NAPs
● Provide an example on how the different NAP’s Levels of service affect the automatization and dissemination of data (through their metadata availability 

and structure) on a European scale. Additionally, how to develop a new/adjust KPI focus on metadata.

● NAPCORE WG2 Task 2.3 - NAP Reference Architecture
● Understand how the current NAP architectures are “compatible” to this solution, and identify the NAP architectures limitations. The outcomes of this 

Metadata & Alternative Fuels demonstrator will help build the NAP Reference Architecture.

● NAPCORE WG2 Task 3.2: European NAPs data quality
● Provide an overview of the adoption of AF and the discoverability of AF data to contribute to the Alternative Fuels Quality Framework



Thanks
Do you have any questions?

Ligia.conceicao@armis.pt

Sara.linhas@armis.pt

mailto:Ligia.conceicao@armis.pt
mailto:Ligia.conceicao@armis.pt
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Outlook

● Milestone 2.6 – Interchange Demonstrator – available at the NAPCORE Website

● Milestone 2.10 – comprising all demonstrators – should be published in early 2025!

THANK YOU!
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