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Request from the field - voice of practitioners

Data volume is increasing, regulations are tightening, and data is now considered a critical business asset.
However, the data is partitioned, lacks business semantics, and must be exchanged across numerous
applications and partners.

Existing data representation standards are fragmented (OWL, BFO, E/R, ...) overly focused on storage
representation rather than semantics, and not really actionable.

This results in low data value, poor trust, limited reuse, and inefficiencies that require exponentially more effort for
management and interoperability, all while regulatory risks are increasing.

A new standard is needed to define actionable semantics as a foundational mechanism for data interoperability.
Engage the community to develop a clear specification for this new standard.

Establish a solid foundation for next-generation Digital Engineering Platform that are robust, scalable-by-design,

and compliant-by-design.
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Digita

Digital
Twin

~

Engineering Ecosystem
DOD INSTRUCTION 5000.97 - DIGITAL ENGINEERING

/7 Digital Twin
computerized representation (integrated set of

models) thatserves as the real-time digital
counterpart of a physical object or process.
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Digital Engineering Ecosystem N \

Digital Model Examples:

« Requirements model

= Structural model

= Functional model

= Architecture model

= Business process model

= Enterprise model

= Human performance models
= Product life cycle models

. Infrastructure
Digital Thread Examples: / R \ Digital Artifact Examples:
] ] = Hardware = Tools
* Requirements Analysis I « Software - Workforce \ « Specifications
» Architecture Development « Networks = Technical drawings
« Design and Cost Trades I 1 = Design documents
= Design Evaluations and | Approach | « Interface management documents
Optimizations * Processes « Analytical results
» System, Subsystem, and Component \ - Development, testing, manufacturing, etc. I

Definition and Integration

« Cost Estimations

= Training Aids and Devices
Development

= Developmental and Operational
Tests

* Product Support

Digital
Threads

* Methods
- Model-based systems engineering (MBSE),
modeling languages, etc.
* Practices

- DevSecOps, etc.
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— Require a flexible framework,
founded on Ontology, for
seamlessly integrating technical
data and knowledge across a
system’s life cycle. It connects
frusted data, manaqges digital
models, and transforms data into
actionable information for
decision-making and feedback.

Digital
Artefacts

Data

Data management should adhere to DoD Data Strategy goals — make data visible, accessible, understandable, linked, trustworthy, interoperable, and s
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Ontology benefits targeted

Mastering Complexity: Digital engineering systems are increasingly complex. An ontology offers a way to
structure and organize this complexity by clearly defining concepts, their relationships, and their behaviors,
thereby facilitating system design, analysis, and maintenance.

Clarification and Standardization of Meaning: An ontology provides a shared vocabulary and a formal
structure to define concepts, their properties, and their relationships. This eliminates ambiguity and ensures
a consistent interpretation of data across the various tools and systems that comprise the digital thread.
Without an ontological foundation, the same terms can have different meanings in different contexts,
hindering data integration and analysis.

Semantic Interoperability: Ontology acts as a semantic bridge between heterogeneous systems that use
different data models. By aligning these models with a common ontology, it facilitates the exchange and
integration of information in a meaningful way, beyond simple technical compatibility. This allows for the
combination of data from diverse sources and their holistic analysis.

Foundation for Artificial Intelligence and Machine Learning: Ontologies provide a structured knowledge
base that can be leveraged by Al and machine learning techniques. They can assist in the extraction of

relevant features, the interpretation of results, and the improvement of the algorithms' understanding of the
domain.

— requires a formal ontology language
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— To represent the reality

— To agree on the
understanding

— To connect to data

— To operate
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Ontology language key expectations

Obviously
* Syntax to avoid confusion
* Formal semantic
* Concept as the way to represent part of reality vs data as the way to store concept
* Terminology and community
* Classification (instance, sub type)
* Expressiveness - see after (Time, State, Event, ...)

But also
* Modularity - packaging vs composability
* Boundary and connector - clarity comes with contours
* Ability to structure Universe of Discourse - Governance
* Flexible Classification - Uncertainty requires flexibility
* Property dimensions - ISO 80000 (ilities - https://en.wikipedia.org/wiki/List_of system quality attributes)

Integratable with Data modeling language (E/R) - see after

’ OMG Europe Information Day 2025 AIRBUS



COMMERCIAL AIRCRAFT Airbus Amber

Expressiveness at the service of practitioners
Our entity of interest - Product/Program/Enterprise Ecosystems - is by nature

complexe and dynamic that requires a “rich” language (about 50 artefacts vs 150 for

BPMN e.qg.):

®* Period - to slice the time
14.5 Problems of terms and data formalizations

* Rule - to define functional dependencies (physical laws e.g.)

. It is of course necessary to qlve oneself a code of good conduct to

e State & Event - to deplct change take into account, as best as possible, the temporal aspects. This should

not make us forget that some fundamental questions remain:

° i - i i * isitgood, or not, to have in the formalism the same notion of entity
View - to SpeCIfy SyntheSIS to represent events and periods?

* isitgood to have the entity notation to represent events and
durable obJects'7 Durable objects (which are born, live and die) and
periods (pure division of time by the pilot)?

* isitgood, or not, to have the entity notation to represent objects
and past encounters?

* isitgood, or not, to have the same notion of relationship to
represent ongoing encounters of durable objects, to link objects to
the events that concern them, to link events to the periods in which
they take place, etc.?

The answer to these questions is not simple, because a certain
amblgmty allows flexibility, while clarity brings ri |d|ty In addition, new
dualities will appear in the following chapters, which will provide further fuel
to the mill of the supporters of a certain amblgwty For the time being, | am
rather on their side.

Caterpillar

1986 - L’autre coté de Merise
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Ontology to Data model - Realization between conceptualization levels

Authoring tool feature!

Link between Classes from the Exposition data model
and Concepts from the Information Model

> Reolhiation
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Realization matrix between
Logical Classes and Concepts

Business Information (conceptual) Moo(x

Realization
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Strong community

Increased dissemination and awareness: An active and engaged community CREATE A NEW
acts as a powerful information relay. Its members share their knowledge, STANDARD
experiences, and the benefits of the new standard, thus reaching a wider
audience and accelerating its dissemination.

Collaborative validation and improvement: Through feedback and
contributions, the community enables the testing, validation, and improvement of
the standard. This collective intelligence ensures a better alignment with real
needs and strengthens the quality of the standard.

Mutual support and assistance: Adopting a new standard can be complex. A
community provides a space for exchange, problem-solving, and mutual support,
thereby facilitating adoption and reducing obstacles.

Creation of resources and best practices: The community contributes to the
creation of tutorials, documentation, tools, and best practices around the
standard. These resources facilitate its learning and integration into projects.

Legitimization and collective buy-in: Mass adoption by the community lends
legitimacy to the standard. The more actors who use it, the more it becomes a
reference, encouraging others to follow suit and ensuring greater long-term
viability.

— No adoption without community
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Why we need a new standard... best of breed and fill the gap

We can observe some concerns that have prevented the emergence of
an end to end semantic framework

1"

Lack of aggregate entity and directed connectors (input vs output,
begin vs end) — UML and KerML

Lack of temporal foundations — 4D approach, ISO 19926, KerML

Incomplete set of semantic relationships (specialization,
composition, multi level classification) — ML2

Lack of formalization of abstraction level (conceptualization levels,
systemic levels) — SEAF

Lack of clear distinction between entities and theirs properties —
IDEAS Group, Ackoff

Lack of formalization of family of concepts — Set theory, bounded
context (DDD)

OMG Europe Information Day 2025

DDD

IDEAS

(=] ipEas
=[] JIDEAS:Models Introduction
Introduction
Diagram Conventions & Use of UML
# D «IDEAS:Model» IDEAS Foundation
#[] «IDEAS:Models Examples

MODELING
LANGUAGE..

I
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Very promising work in progress

Proposed by an OMG member there is an Upper Ontology
domain encompasses the four fundamental domains that establish
the foundation for the modeling syntax:

1. Elementary Graph defines basic constructs for entities and
relationships.

2. Composability defines the syntactic constructs used to build
Entity Elements that have an internal structure and
boundaries.

3. Packaging defines syntactic constructs used to organize
models in modules called Containers.

4. Semantic defines Bounded Individuals (entities that exists
over space and time how they are composed and classified,
enabling effective representation of meaning.
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Upper Ontology

Elementary Graph

Adjacency Item
Element

Entity Element
Nesting Adjacency
Reference Adjacency
Depending on
- Entity Element |
Depending on:
- Ertity Element
Composability
Enti Depending on: Aggregate
- Bounded Aggregate Aggregate Connection

Aggregate Entity

=Agaregels Connection Bounded Aggregate

Individua

Individual State

Property

Property Type

State Class

Temporal Bounding
Temporal Bounding Type
Whole Life Class

Whole Life Individua

Depending on:
- Entity Element

Packaging
Block Coliection
Building Block
Container

Container Package

Upper Ontology link
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Next steps

13

Calling ontology experts and practitioners, contact us to share your
concerns and to collaborate Ontology.Standard@airbus.com

Visit Upper Ontology (SEAF) site and share your comments

|dentify a solution partner to propose an enabler to test ideas -
anticipate end user adoption

Define the standard strategy to “quickly” make it happen
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Thank you
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