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COVER PAGE 

This document accompanies deliverable D30.3 “ERTMS L3 trackside with moving block 

formalisation” in the framework of WP30 of Flagship Project 2 (R2DATO).  

D30.3 consists of a video-based narrative to present a software-based prototype demonstrator 

aimed at supporting early, model-based validation of requirements for evolving railway signalling 

system architectures. The purpose of the video is to explain the motivation, modelling approach, and 

overall structure of the software demonstrator, and to illustrate key ideas using selected visual 

examples. This document accompanies D30.3, by providing the slide deck supporting the video-

based narrative.  

D30.3 Demonstrator video link:  

https://vimeo.com/1157632290/d6bc1ebdf6?share=copy&fl=sv&fe=ci 

Overview 

As ETCS trackside systems evolve over time—driven by harmonisation, replacement of legacy 

solutions, architectural changes, and the introduction of new technologies—there is a growing need 

for objective, digital analysis of requirements prior to construction. Experience from prior projects 

shows that requirement issues are often identified late, rely heavily on manual judgement, or are 

difficult to validate systematically using existing modelling approaches. 

The core contribution of D30.3 is a proposed level of abstraction for reasoning about evolving 

railway signalling systems-of-systems. The approach builds on an object model–based methodology 

previously applied to fixed-block interlocking systems and generalises it to support more dynamic, 

configurable, and heterogeneous contexts. A central design objective is to balance expressivity 

and verifiability, retaining as much as possible of the validation benefits of the original methodology 

while extending its applicability. 

At the foundation of the demonstrator is an ontology-based modelling framework. An upper 

ontology defines a disciplined universe of types covering architectural, design, and global concepts, 

while a lower ontology introduces domain-specific concepts for ETCS trackside. From this ontology, 

a generic object model is generated, providing a common semantic foundation for expressing 

requirements, behavioural models, test cases, and safety properties. Behavioural models are 

defined separately and operate on instantiated object model data through a controlled interface. 

Domain specialisation includes modelling abstractions central to railway signalling analysis, such as 

train-centric representations, path-based movement constraints, forbidden paths expressing 

interlocking-like safety conditions, and explicit modelling of non-nominal situations. Interaction 

between subsystems is represented using a message-based abstraction described conceptually. 

The demonstrator has been instantiated using a set of real infrastructure data examples provided by 

Trafikverket. Static configuration and infrastructure data, expressed in RDF, are translated into a 

graph-based representation using LCF and used to instantiate the object model. From the 

instantiated model, executable test-based validation and formal verification activities have been 

performed to assess feasibility and soundness of the modelling approach. Validation scope is 

intentionally limited and reflects the prototype nature of the demonstrator. 

Taken together, D30.3 presents a coherent proposal for a pragmatic abstraction level that supports 

early, model-based requirements validation for evolving railway signalling systems, while 

maintaining a clear distinction between modelling abstractions, partial implementations, and future 

extensions. 

https://vimeo.com/1157632290/d6bc1ebdf6?share=copy&fl=sv&fe=ci
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1 SLIDE DECK 

The remainder of this document provides the supporting slide deck used in the video narrative.  
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