
Towards a harmonised topology 
provision for CCS configuration 
with CCS TMS ERA ontology 
extension - Example: RBC

EU-RAIL System Pillar



ERA-ontology, extended by CCS/ TMS, enables 
the E2E data process from raw to config data

OBJECTIVE: ERA-ontology is basis and single source of truth for data preparation and validation. 
Validated data enable generating configuration data, stored in configuration repositories. Service 
Function Configuration ensures safe, reliable and interoperable operation of digital assets & trains

ERA-ontology extension allows ETCS L2 configuration for the full SP Target Architecture. As early 
proof-of-concept for ERA RDF 2025, the E2E process has been validated on ETCS L2 legacy product RBC.
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GENERIC:

MODEL, METHOD, TOOLING

CCS/ TMS

Extension

ontology

Single source of truth ETCS-only specifications

• Safety analysis

• Operational rules

• Engineering rules

• Functional model
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TSI, EN (IEC), Sector specifications

Standardised validation

W3C: standardized RDF

• Querying: SPARQL

• Constraint validation: SHACL

ERJU:

• data validation method & tooling

• Functional specification models

• Service Functions Config&Diag



SPECIFIC:

PROJECT DATA

Ontology data store ETCS-only asset Configuration subjects

RBC

IXL
CCS/ TMS

topology

RINF



USE CASE:

RBC CONFIGURATION

Micro-level

CCS/ TMS data

Validation

Micro-level

track data

Configuration

Scheibenberg data ETCS-only engineering Configuration subjects

RDF RBC

IXL

Planning & 

engineering

Topology

Track geometry

Static speed profile

Balise groups

Marker boards

Distances

Kinematic parameters



HOW WE CONFIGURED 
VARIOUS RBC
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IT ALL STARTS WITH 
ERA ONTOLOGY

RINF map explorer - https://data-
interop.era.europa.eu/map-explorer

Scheibenberg

Data 
used
from
RINF 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdata-interop.era.europa.eu%2Fmap-explorer&data=05%7C02%7Cralph.r.mueller%40deutschebahn.com%7C1c99b19c18024fac661608dda437574d%7Ca1a72d9c49e64f6d9af65aafa1183bfd%7C0%7C0%7C638847279799505948%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=lJ7aatMowcCzXm4%2FaKBj%2BooRhF7CJ98vJIUJUmCb3Vk%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdata-interop.era.europa.eu%2Fmap-explorer&data=05%7C02%7Cralph.r.mueller%40deutschebahn.com%7C1c99b19c18024fac661608dda437574d%7Ca1a72d9c49e64f6d9af65aafa1183bfd%7C0%7C0%7C638847279799505948%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=lJ7aatMowcCzXm4%2FaKBj%2BooRhF7CJ98vJIUJUmCb3Vk%3D&reserved=0


FOR DEEPER DIVES

• CCS/TMS ERA Ontology For Polarion read access please consult
GitLab – ERA Ontology (ext-ccstms branch)

• HTML Documentation
Ext ERA Ontology Docs

• RDF Dataset (Scheibenberg)
GitLab – RDF Data

• Data Preparation Rules (Partially Formalized)
Polarion – Data Prep Rules

• SHACL (Samples Based on Data Prep Rules)
GitHub – SHACL Samples

Boryana.Tezgetarska@deutschebahn.com

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgitlab.com%2Fera-europa-eu%2Fpublic%2Finteroperable-data-programme%2Fera-ontology%2Fera-ontology%2F-%2Ftree%2Fext-ccstms%3Fref_type%3Dheads&data=05%7C02%7Cralph.r.mueller%40deutschebahn.com%7C799ec78b560b450551bc08dda41081a3%7Ca1a72d9c49e64f6d9af65aafa1183bfd%7C0%7C0%7C638847112972023820%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=3OjsCdJa2Vu2HSAHhGvMDKiB74YNny%2F58hK7BMw1c3A%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fext-era-doc.vercel.app%2F&data=05%7C02%7Cralph.r.mueller%40deutschebahn.com%7C799ec78b560b450551bc08dda41081a3%7Ca1a72d9c49e64f6d9af65aafa1183bfd%7C0%7C0%7C638847112972062173%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=tQBSvUzY5ZkcNLhEGAu9yg59GSAW0Xg63gS7%2Fl1Ro%2FM%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgitlab.com%2Fera-europa-eu%2Fpublic%2Finteroperable-data-programme%2Fera-ontology%2Fera-ontology%2F-%2Ftree%2Fext-ccstms%2Fresources%2Fsample_data%2FScheibenberg_ERJU_2025-04-17%2FRDF%3Fref_type%3Dheads&data=05%7C02%7Cralph.r.mueller%40deutschebahn.com%7C799ec78b560b450551bc08dda41081a3%7Ca1a72d9c49e64f6d9af65aafa1183bfd%7C0%7C0%7C638847112972081074%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=UwB3agKB1ymEurIQWvQITJsSkdfuxOn%2BRFrSM4aKli0%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpolarion.rail-research.europa.eu%2Fpolarion%2F%23%2Fproject%2FSPT2TS%2Fwiki%2FSystem%2520Level%25204%2FData%2520preparation%2520rules&data=05%7C02%7Cralph.r.mueller%40deutschebahn.com%7C799ec78b560b450551bc08dda41081a3%7Ca1a72d9c49e64f6d9af65aafa1183bfd%7C0%7C0%7C638847112972098877%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=yhJOBA3VsdUDxOTzd%2F2iOKPcWMvwTjA3Kj8EopfaJMo%3D&reserved=0


Validated 
Scheibenberg

CCS data in RDF

System Configuration:
• Interlocking configuration and logic
• RBC data prep:

• Train paths
• Distance metrics
• …

Support for Additional Validation: 
Engineering rules / Custom logic 
verification

Support for verification: 
Simulation, formal verification of 
IXL+RBC safety properties 

Convert Scheibenberg
CCS data to Prover iLock

project

(using SPARQL queries) 

XML/ XSD

• Parse XML

• Loop over each bg : look 

for the subelement

topological coordinates of 

each balise of a bg… 

• Not flexible

Example: “We want all the balise

groups placed on a linear element”

RDF (TTL)

• Simple SPARQL 

request

• Operation on 

results

• Readable

• Flexible

PROOF BY SIMULATION 1



PROOF BY SIMULATION 2

CCS/TMS ERA ontology file for

configuration of ETCS L2 in UNISIG 

Subset 026 compliant simulator

Use RDF for RBC 

configuration



PROOF BY SIMULATION 2

CCS/TMS ERA ontology file for

configuration of ETCS L2 in UNISIG 

Subset 026 compliant simulator



HOW WE COMPARE 
RBC PERFORMANCES

Reference 
Scheibenberg
ETCS-only test 

station

Reference 
Scheibenberg
ETCS-only test 

train

Keeping RBC interfacing sub-systems stable: Testing RBC communication with train where 
only RBC internal design determines the RBC performance (timing, operational constraints)



RECOMMENDATIONS

• Massive prototyping

Software developers have established models and tooling. Using ERA-ontology and applying the 
new process is a change requiring intense promotion. Convincing users is key for successful uptake 
of ERA-ontology. It requires massive prototyping to train users and attract early return of experience.

• Validation method and tooling development

Users need tools as a prerequisite for changing from established processes to the new EU process. 
Tooling development by EU-RAIL MOTIONAL is crucial for acceptance. Its development needs to be 
inclusive and interactive with System Pillar experts and users from start on.

• Use ERA sample data “Scheibenberg”

Data for testing is desired by developers and users. ERA has provided it. User feedback is required.



White Atrium Building, 2nd Floor 

Avenue de la Toison d’Or 56-60

B1060, Brussels - Belgium

www.rail-research.europa.eu

www.rail-research.europa.eu

Thank you

https://eur06.safelinks.protection.outlook.com/?url=http://www.rail-research.europa.eu/&data=05|01||6a04a5d6bd9d4e4fb10808da29def965|bcfe75f290a54d168c623261618820aa|0|0|637868334888549089|Unknown|TWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D|3000|||&sdata=wiFzMOdCilMalNMXLNwQ6ooBa6A7jONQnCtzOGaZK8g%3D&reserved=0
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