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EU railways and EU law
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RINF Regulation Evolution

to ensure the transparency, interoperability, and coordination of railway infrastructure data across the EU

• Facilitating the safe and efficient operation of trains across borders.
• Supporting the design and authorization of railway vehicles.
• Enabling compatibility checks between infrastructure and rolling stock.
• Monitoring the progress of EU rail system interoperability.
• Enabling reuse of infrastructure data in other IT tools and services.

supports the Single European Railway Area (SERA) by enhancing cross-border interoperability
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RINF as the data layer supporting 

cross border digital services 

ERA KG (RINF + other registers)
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RINF data quality

Added Value 
Use Cases

Facilitate Automatic 
Data Provision
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Today’s problems with data
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Today’s general problems with data



7 Interoperability for Mobility
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==70% of the cost of European 
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The complex Rail data Landscape

Multiple actors request and trust data 
from third parties to perform their 

business



8 EU Legal railway ecosystem 
generating data stores, data elements, data flows and interfaces

• Interoperability of the rail system Directive (EU) 2016/797
• Technical Specifications for interoperability (TSIs)
• Functional and technical specifications for Agency registers (RINF, ERATV, ERADIS …)

• Safety Directive (EU) 2016/798 
• Information Sharing System (ISS) 

• Single European Railway Area (SERA): Directive (EU) 2012/34/EU
• Network statements and capacity path allocations 

• Rail Freight Corridors (RFCs)
• Regulation (EU) No 913/2010

• Rail Facilities Portal
• Trans European Network –Transport (TEN-T)

• Regulation (EU) No 1315/2013 Link

B2G data exchange

https://railfacilitiesportal.eu/
https://ec.europa.eu/transport/infrastructure/tentec/tentec-portal/map/maps.html
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1st  Meta Data – Common Ontology – Data Catalogue - Reference Data

2nd Data Access

Railway Sector legal 
Framework

Business to Government 

Data Exchange

RINF 
ERADIS
ERATV
EVR 
VKM
Safety Related DBs

BASE Registers

Railway Business to 

Business Data 

Exchange

In-house 

Data Exchange

• TAF/TAP (IM, RU exchange)

• ERTMS  (Supplier IM, RU)

Registers
OSS
Statistics 

B2G

B2B

The Agency acts as a neutral agent and as a data intermediary with a leading role in the field by validating, curating, storing and 

publishing register based information so it can be reused and exploited by the sector to enhance data interoperability between the 

different players. 

The Agency Data Landscape



10 The EU regulatory rail data exchange 
ecosystem (outdated)
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FROM      TO



12 The Journey towards Data Centricity

2019 2022

Register of Railway Vehicles

Management Board 

Linked Data 

Mainstream Decision

ConnectedSiloed data

2024

European Railway Occurrences Data * 

Vehicle Authorization Data *

Each Register in a different legal text :

• rules/algorithmia embedded in closed programming with 

difficult maintenance and no transparency

• No shared definitions 

• No shared taxonomies
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Automation requires digitalisation and climbing up in the data exchange 
model towards machine-readable meaningful data exchange to facilitate 
data exchange

Natural Language Queries

To unlock the full potential of the data and 
to develop smarter systems we will need 
to move away from a system based on 
document exchange

Data centricity @ ERA 

https://era-chatbot.azurewebsites.net/
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Link

EC working documents & Communications

https://transport.ec.europa.eu/system/files/2023-11/COM_2023_751.pdf
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• More than  100 million triples

• More than 31k lines of mappings

• More than 500 SHACL shapes (property 

shapes and Sparql constraints)

• +270k track segments described

• +50k stations described

• +50k geo-referenced objects (lat/long)

• +2k Vehicle Types described

• 27 countries covered (EU countries)

The ERA Knowledge Graph

Some  numbers … 



16 SKOS   TAXONOMIES



17 https://github.com/Interoperable-data
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ERA — Search form (europa.eu)

https://uat.ld4rail.fpfis.tech.ec.europa.eu/search


20 RINF Map Explorer    
  

Zoom IN
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24 Law as Code and….  Code as Law



25 Route Compatibility Check
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28 Law as Code and…Code as Law

Legacy
Databases

Documents 
and Reports

RDF 
triplestore

ERA KG

Linked data is not a technology is a mindset,  
an enabler towards data centricity
towards knowledge management

Ontology as an instrument to harmonize law
glossary terms and taxonomies in the legal texts



29 Rail Ontologies in bloom

Rail Ontologies blooming as MushroomsAlone in the dessert

2019 2025



30 Rail Ontologies in bloom



IM

RU

Agency’s 
Knowledge Graph

Routebook



32 Challenges

Macro level representation

era:describedAs

Mezzo level representation

Micro level representation

era:belongsTo

Most detailed level of description
Micro elements: signals, platforms, facilities
Topological description
Schematics
Elements aggregation to describe upper level 
elements (ex. Station composed of tracks, 
platforms, facilities, sidings, etc.)

Layered view by Dragos Patru (ERA)



33 Challenges



34

Dec. 
2024

Q1 
2025

Q2 
2025

Q4 
2025

ERA Recommendation in 
draft. Points added:
- Update of ERA Ontology 

reference.
- Capture the work on 

Network Statement
- Proposal to work on 

RINF Documents 
digitalization. 

ERA Ontology v.3.1.0 
published. Migration to 
next version will reflect 
the final draft of the AG.

Final version of RINF 
Application Guide is 
ready.

RINF application 
updated in UAT. 
 

RINF Application Guide 
published. 

RINF Application data 
provision updated in 
accordance with the 
new data provision set 
out in the new RINF 
Application Guide.

ERA Recommendation 
issued. Points added:
- TEN-T related parameters 

added, and TEN GIS ID 
removed. 

- Capture the work on Rail 
Facilities Portal.

- Alignment with TSIs 
revision: Parameters 
revision for 
Communication during 
emergency as per CS14 in 
TSI revision 

Milestone on data 
provision progress. 
IMs’ feedback on 
implementation. 

Jan-
Mar. 
2025

Q2 
2025

Finalising the implementation of Commission Implementing Regulation (EU) 2023/1694, with the view to 
issue an ERA Recommendation to address the finding of the TWGs meetings workstream. 

TIMELINE
2024-2025

Route book pilot kick-off. 
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TWGs meetings

TWGs have been composed by October 2023.

Plan

Concluded before December 2024, so that the

RINF AG and RINF application are ready.

Actual

RINF AG is being published on 31st March.

Following the publication of the latest amended RINF Regulation, the 

RINF workgroup agreed to work with topical workgroups for the 

definition of the data presentation for the new parameters. 
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Since December 2024, 
➢ Release candidate in User Acceptance environment
➢ Draft RINF application guide draft is available, split in two parts

1. Technical Annex of RINF parameters in browsable version (HTML) and 
document. 

2. Document explaining further the RINF implementation
➢ Draft ontology v3.1.0 presented to CCM Board at kick-off without the need for 

position. 

Targeting deadlines: End of March
➢ ERA Ontology 3.1.0 submitted to CCM Board 

for endorsement on 27th March;
➢ RINF application to production environment;

➢ RINF app ready to accept data in 
accordance with ERA Ontology v.3.1.0 
= IMs can provide the data. 

➢ Route book compilation can be 
initiated leveraging the data model.

Status
RINF Application Guide and RINF+ application
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Parameters defined

>162 Table 1 of parameters is moved to 
the Technical Annex of the 

Application Guide, in a browsable 
version.

ERA Ontology flexible, under 
control evolution. 

Micro-level ontology defined 
at 2 levels of detail.

Comments adressed, AG on track 
changes. 

ERA Ontology CRs adressed 

~500

New RINF AG
IC Implementing Regulation 2019/777, amended by 2023/1694

~30



39 Community Building …

SAVE the date 12th 13TH and 14th June 2025 !!!!



This presentation is for the purpose of information only. A binding interpretation of EU law is the sole 
competence of the Court of Justice of the European Union.

The information contained in this presentation may be re-used provided that the European Union Agency for 
Railways (ERA) is always mentioned as the source of the material and without altering the original meaning or 
message of the content. Such acknowledgment must be included in each copy of the material. 

The above-mentioned permission does not apply to content supplied by third parties. Therefore, for documents 
where the copyright lies with a third party, permission for reproduction must be obtained from the copyright 
holder. 

Disclaimer



THANK YOU

Moving Europe towards a 
sustainable and safe railway system 
without frontiers.
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Follow us:

https://twitter.com/ERA_railways
https://www.linkedin.com/company/european-railway-agency
https://www.youtube.com/channel/UCFfzjb2UuoOxFJd12AL6lyg
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