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Transverse Interoperability, internally and with our partners remains a strategic focus

Data sharing ambition in our industry 
(World Economic Forum WG - 2020)

“Enable data exchange between 
applications, among different 
functions within organizations, 
between operators as well as across 
the supply chain to support further 
digitization & automation”

“Variability” : VERSIONING and RE-USE are critical for dynamic modelling at scale

Modelling reality bites when our systems don’t talk: “governance isn’t optional, it’s survival”

Web linked-standards- data offer:

1. Each object must have a universal unique identifier (URI)
2. Each object can be described thru an assembly of other objects thru semantic relationships (triples)

*Semantic Knowledge Graphs are Knowledge Graphs with rich Semantics given by 
formal ontology (structured with first order’s logic axioms)
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The Semantic Layer based on W3C standards’ stack to define, describe & query data semantically

Main components of a “standard” Semantic Layer :

ü Ontologies: Define concepts and their relationships within a 
domain, structuring data and ensuring common understanding.

ü RDF (Resource Description Framework): Represents data as 
triples (subject, predicate, object), forming the basis of knowledge 
graphs.

ü RDFS (RDF Schema): Complements RDF by allowing the 
definition of hierarchical classes and properties.

ü SPARQL: A standardized language for querying RDF graphs, 
offering powerful data search and manipulation capabilities 
beyond traditional SQL languages.

ü SHACL (Shapes Constraint Language): Defines constraints on 
RDF data to ensure compliance with defined ontologies.
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SLS is an Open Source suite of Tools to manage the meaning of things http://souslesens.org
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Tooled governance simplify adoption of new ways of working
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SousLeSens & TotalEnergies Semantic Framework workflow in a nutshell
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Semantic Layer in practice, our typical processes & worflows

From Silos to Scalable Semantic Knowledge Graphs …
… a (W3C) digital transformation Sequence …

1. Start from siloed data: We begin with fragmented datasets stored across 
disconnected systems.

2. Build a generic model: A foundational model is created, aligned with domain 
ontologies driven by Top Level Ontologies (TLO), to enable semantic mapping of 
the data.

3. Extend the model as needed: This generic model is tailored and enriched based 
on our specific source requirements and business challenges.

4. Generate a Semantic Knowledge Graph (SKG): The extended model is 
instantiated into a SKG that integrates the semantically mapped data.

5. Add a collaborative semantic layer: An editable layer is added to support semantic 
collaboration, enabling shared understanding and co-construction.

6. Integrate plugins: Functional plugins are embedded to enhance usability, 
interoperability, and automation.

7. Query and evolve flexibly: The SKG is queried and incrementally enriched in a 
flexible manner, allowing scalable extension based on evolving needs.
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Knowledge capitalization & ontology developments imply collaboration
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Projects & Operation’s advanced plugins supporting efficiency in decision making
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KGquery module showcase relationships between data objects from multiples sources 
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Don’t do semantic web & ontologies just for the thrill of changing format !

By implementing a rigorous semantic layer 
during the development of knowledges graphs 
& mappings, aligned with W3C standards, we 
enable structured data, interoperability, and 
AI-ready models.

This approach addresses metadata 
consistency, scalability, and cultural 
transformation, while fostering collaboration 
on technical commons to ensure sovereign 
knowledge capitalization and drive cross-
industry innovation.
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Driven 
constraints

BEST Properties pre-selected 
choices according to superclasses’ 

properties Ranges & Domains
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Takeaways

The implementation of a semantic layer represents a significant 
advancement for our organization's data platform.

By adopting W3C standards full stack and fully leveraging the 
capabilities of Semantic Knowledge Graphs (SKGs), we can 

enhance the quality, interoperability, and value of our 
contextualized data, all along their lifecycle.

This will address current data governance challenges while 
preparing for future advanced use cases in AI & analytics.

Definition - TotalEnergies / Company
The entities in which TotalEnergies SE directly or indirectly holds an interest are separate and independent legal entities. The terms 
"TotalEnergies", "TotalEnergies company" and "Company" used in this document are used to refer to TotalEnergies SE and its affiliates 
included in the scope of consolidation. Similarly, the terms "we", "us", "our" may also be used to refer to these entities or their employees. 
It cannot be inferred from the use of these expressions that TotalEnergies SE or any of its affiliates is involved in the business or 
management of any other company of the TotalEnergies company. 

Disclaimer
This presentation may include forward-looking statement within the meaning of the Private Securities Litigation Reform Act of 1995 
with respect to the financial condition, results of operations, business, strategy and plans of TotalEnergies that are subject to risk factors 
and uncertainties caused by changes in, without limitation, technological development and innovation, supply sources, legal framework, 
market conditions, political or economic events.
TotalEnergies does not assume any obligation to update publicly any forward-looking statement, whether as a result of new information, 
future events or otherwise. Further information on factors which could affect the company’s financial results is provided in documents filed 
by TotalEnergies with the French Autorité des Marchés Financiers and the US Securities and Exchange Commission.
Accordingly, no reliance may be placed on the accuracy or correctness of any such statements.

Copyright
All rights are reserved and all material in this presentation may not be reproduced without the express written permission of TotalEnergies.

Disclaimer and copyright reservation
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