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Context and 
Objectives



Why this talk and what you will take 
away

Proven Feasibility

Validated mapping choices show STEP -derived OWL 
integrates well with existing knowledge graphs.

Automation and Consistency

Transitioned from manual to repeatable transformation 
that preserves engineering semantics and handles 
complex types.

Intentional Alignment

Using Industrial Data Ontology connects STEP with other 
transformed engineering standards creating semantic 
continuity across lifecycle data.



History, Scope, and Global Impact 
of ISO/TC 184/SC 4
Establishment and Mandate

Founded in 1984 , ISO/TC 184 /SC 4 standardizes product data across entire 
lifecycles to enhance Industrial data interoperability.

STEP Standards Core

The STEP family (ISO 10303 ) enables neutral industrial data exchange independent 
of software systems, underpinning digital engineering.

Global Reach and Impact

With over 800 standards and broad international participation, SC 4 drives billions in 
economic benefits through improved interoperability.

Future Directions

SC 4 advances ontology -based interoperability, digital twins, and data -driven 
compliance to lead Industry 4.0 innovations.



Why STEP (ISO 10303) still matters —Example APs and lifecycle 
breadth

AP ID NAME WHY IT MATTERS

AP242
Managed Model -Based 3D 
Engineering

Unifies product structure, geometry, 
and configuration for CAD/PLM 
exchange & long -term archiving.

AP209 Multidisciplinary Analysis and Design
Relates CAD definitions to CAE/FEA 
models & results; preserves design -
to-analysis traceability.

AP239 Product Life Cycle Support (PLCS)
Structures configuration baselines, 
maintenance, documents, and 
approvals across life.



The modernized STEP Core in 
SysML and why XMI matters

Harmonized SysML  Core Model

The STEP Core consolidates common semantics into a 
single SysML  model reusable across multiple Application 
Protocols.

XMI Export Advantages

XMI export produces deterministic, parser -friendly 
artifacts with stable identifiers and structural consistency.

Rule -Driven Ontology Mapping

Mappings interpret model constructs into OWL 2 DL 
classes and axioms, supporting consistent semantic 
integration.



Semantic 
STEP and 
the applied 
architecture 
in the 
validation 
UC



Collaboration touchpoints and the 
IDO (ISO 23726) strategy



Methodology and 
POC



Model-to-ontology pipeline: 
STEP Core SysML  XMI → OWL 2 DL



Example on STEP Core modules - 
IndividualPart



Cross -Standard 
Alignment and 
Integration



IDO as the alignment spine across 
STEP, DEXPI and Arrowhead
IDO as Harmonizing Ontology
IDO provides upper -level abstractions that harmonize multiple 
domain ontologies without losing their specificity.

Cross -Standard Querying
IDO enables efficient cross -standard queries across STEP, 
DEXPI, and Arrowhead frameworks by linking related data nodes.

Reduced Integration Complexity
Mapping each standard to IDO once reduces integration debt by 
avoiding multiple pairwise bridges.

Simplified Governance and Onboarding
IDO supports documentation and governance through shared 
shapes, easing onboarding and stakeholder buy -in.







Demonstration, 
Roadmap and Risks



Proposed demo storyline: a single query 
across design, config and runtime





Proposed Further work: Implementation



Discussion
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