Towards Standardized Ontologies-driven
Interoperability for Industrial Data Value
Chain
Dr. Hedi M. KARRAY,

Associate Professor @Toulouse INP-ENIT
IEEE Senior Member
Co-founder of Industrial Ontologies Foundry
OntoCommons Technical manager
Senior researcher at Production Engineering Laboratory (France)
Senior researcher at National Center For Ontological Research (USA)
Head of International Master in Industry 4.0
mkarray@enit.fr

@HediKarray

1

Source Mark Morley, 2014

From data to Insight: The Generation of Value for Digitized Industry

•
•
•
•

Digital Manufacturing: Data Driven Manufacturing
Data became the main asset of a company
Internal and external flows of voluminous data
Key factor: data should be shared and monetized
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Emerging data value chain & ICT Trends
• Data Generation – recording and capturing data
=> IOT & Cyber Physical Systems
• Data Collection – collecting data, validating and storing it
=> Big Data & Cloud Computing
• Data Analytics – processing the data to generate knowledge and insights
=> Semantics driven- Artificial Intelligence (Explainable AI)
• Data Exchange – putting the outputs to use (share internally or externally)
=> Semantic Interoperability
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From data to Insight: The Generation of Value

Source: http://jackuldrich.com

Source: https://random-blather.com/2014/04/28/information-isnt-power/

Data need to be processed promptly and correctly to identify
meaningful information and can extract knowledge from the data
itself for organization needs.
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Barriers for the Data Value Generation (DVG)
Technical Barriers
Isolated Data Silos (Interoperability)
•
•
•
•

Local (company divisions)
External Data (customer, subcontractor…)
Data context (operating data, technical data…)
Data type (sensors, images, text…)

Data Accessiblity
•
•
•
•

Managerial barriers

Ignorance
Lack of strategy and vision
Lack of means (IT experts, budget, etc..)
Resistance to change

Limited search functionalities
Complicated Access path
No integrated view of Data
Different technologies (and old) for storage and access

Inefficient Workflows
• Long delay from need to access
• Qualified IT experts
• Complex data control

Data Quality
•
•
•
•
•
•

70% of production generated data are not used !
@HediKarray

Outdated
Noise
Duplicated
Incorrect
Contradictory
Voluminous

5

Ontology’s capacities Vs DVG Barriers
v Ontologies allow to structure and represent knowledge about the world and
domain-specific knowledge to enable all actors (objects, services, and people) to
understand data and information

v It can be used for
• information integration => addressing interoperability barrier
• information retrieval => addressing accessibility barrier
• semantically enhanced content management => addressing Data quality
• knowledge management and community portals => addressing Inefficient workflows
• Symbolic reasoning => addressing value generation
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What about ontologies initiatives in Industry !!
• Unfortunately, series of ontology related initiatives since 2000 did
not gain traction until today and fails to drive interoperability (interdomain, intra-domains, cross-bodies, etc.)
• The use of ontology for practical purposes in the industrial field is still
greeted with skepticism in many circles.
Most available ontologies in the industrial domain were developed in ad hoc ways
by groups working independently rather than as part of larger consortia.
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7

Typical reasons for ontology failure
v Too many ontologies (everybody wants one; everybody thinks they are easy to build)
v They are built in ad hoc ways
v No common methodology (50% of ontology projects did not follow a particular ontology
engineering methodology and 60% of ontologies are built from scratch)
v Wrong reuse strategy (ontology reuse was predominantly interpreted as usage of
arbitrary information sources of the relevant cases.)
v Different philosophical paradigms of thinking (Conceptual, Realism, 3D, 4D, etc.)
v Short half life (often EU funded)
v No commonly accepted quality control standards
v Poor training
v Poor documentation
v etc.
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Fact!
Ontology are presented as valuable solution for
interoperability

But

Ontologies are often not-interoperable
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Concerns of ontology interoperability
Concerns ontology languages with different
amount of expressivity (e.g. OWL-DL, RDFS).

Syntactic
Concerns labelling of classes,
their
definition
and
the
annotations, by using existing
annotations standards or best
practices.

Formatting

Terminologic

Concerns concept names used by
ontologies (e.g. car, automobile
and motor refer to the same
entity).

Global
Consistency
Concerns classification,
relations, and axioms
defining
ontologies
concepts.

Contextual

Semantic

Logical

Concerns the set of logical propositions
of the ontology

Concerns the perspective, surroundings,
circumstances, or environment that specify,
the meaning of an occurrence depending to
the stakeholder, organization, etc., and
their needs and intents.

“Global Consistency” concerns coherence and compatibility on the different concerns.
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Ontologies interoperability initiatives for Industry

The Industrial Ontologies Foundry (IOF)
www.ontocommons.eu

www.industrialontologies.org
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Industry Ontology Foundry (IOF) initiative
www.industrialontologies.org

The IOF (Unit of OAGi) work with Government, Industry, Academic and Standards
organizations to advance data interoperability in their respective fields. (membership is
open to all.)
• Aims to create a set of core and open reference ontologies that spans the entire domain
of digital manufacturing and industrial domains by:
• Creating a suite of open and principles-based reference ontologies, from which other domain
dependent or application ontologies can be derived in a modular fashion, so they can be easily
reused and specified.
• Providing principles and best practices by which quality ontologies can be developed that will
support interoperability
• Providing an organizational framework and governance processes that ensure conformance to
principles and best practices for development, sharing, maintenance, evolution, and
documentation of ontologies.
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OntoCommons Objectives

www.ontocommons.eu

The OntoCommons project overall objective is to bring together and coordinate activities of the most relevant
EU stakeholders for the development of an Ontology Commons EcoSystem (OCES), consisting of ontologies and
tools following specific standardization rules, that can be effectively used as foundation for data documentation
in the industrial domain, in order to facilitate data sharing and valorisation and overcome the existing
interoperability bottlenecks.

Objectif 1 – Community Development

Establish a cooperation with all the relevant stakeholders at both EU and international level and their
engagement in providing input for the data sharing process as well as testing, exploiting and disseminating the
results.

Objectif 2 – Ontology Commons EcoSystem

Development and delivery of a ready to use Ontology Commons EcoSystem (OCES) for data
documentation including ontologies and tools

Objectif 3 – Demonstrators

Delivery of a set of demonstration cases built upon the OCES, spanning through several domains providing
ready to use ontologies, tools and a selection of data samples for dissemination purposes, together with
documentation for the users.
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Ontology Commons EcoSystem (OCES)
Consisting of:
v a hierarchy of networked ontologies of different levels of
generality (from top-level to application level) for which
multiple forms of interoperability will be provided
v a set of tools and methodologies, selected from the available
state of the art, covering the full range of OntoCommons
activities, from ontology development (e.g. editors) to
reasoning (e.g. reasons) and database integration.
v a set of specifications for ontologies that will provide full
compatibility between tools and ontologies.

The OCES will adopt a pluralist approach for the ontological representation of a domain
of interest, meaning that more than one ontology for the same domain may be hosted.
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Join and follow us

The Industrial Ontologies Foundry (IOF)
www.ontocommons.eu

www.industrialontologies.org

Contact: mkarray@enit.fr
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