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What is the application domain of your ontology?

•ROMAIN is a reference ontology for the
industrial maintenance management domain.
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What is the intended purpose of the ontology?
• ROMAIN can be used for maintenance data interoperability,
integration and analysing from management perspectives.
• Maintenance management can be viewed through two different
lenses:
• The first is the view of maintenance practitioners of the work management
process
• Maintenance is a process in which work on many assets is identified, planned,
scheduled, executed and analysed.

• The second view considers the requirements of a specific asset,
• How it should be maintained over its life, its reliability and the risk that its failure
presents to the organization.

• ROMAIN deals with the first view.
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How do you represent the world?

• While using BFO as an upper level ontology, ROMAIN represents the
world as a continuum
• Dispositions are variable along a continuum from weaker to stronger.
• BFO views spacetime, as a whole, existing in its entirety in its four (three plus
time) dimensions. Processes, in this space- time, have a duration, a
beginning, and an end. One can think of each process as a temporally
extended continuum, a spacetime worm, stretched out in and through the
single unified container that is the entirety of spacetime.

NB : this view of spacetime worms is distinct from popular four-dimensionalist views according to which objects
(such as molecules or people or planets) would themselves be extended in time and would have temporal parts.
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What are the concepts, with definitions, in the upper level of your
ontology?
• BFO classes.
• Reused Common Core Ontologies classes
• Reused Information Artifact Ontology classes
• All ROMAIN classes come with definitions, respecting the Aristolian
definition principle.
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What are the industrial use cases of the ontology
The ontology is validated in a real maintenance strategy
effectiveness use case: Determine how effective the selected
maintenance strategy is in practice.

ROMAIN is used to integrate data coming from a CMMS used
by an operator of Heavy Mobile Equipment (HME), [one of the
most expensive maintainable items is the engine.]
We have integrate all of tasks executed on the engines of four
identical HME assets in their first 18,000 operating hours.

ROMAIN allows to answer the following questions:

Such questions need a manual work of human experts for few days to link data !

How many breakdown work orders were executed?

How many replace orders were executed before the
expected replacement interval <x> of operating hours?
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What overlaps do you see with other ontologies?

ROMAIN provides a unifying framework that can be used in conjunction with other BFO compliant sub-domain ontologies,
such as planning and scheduling ontologies.
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What are the (main) relations in your ontology?
• ROMAIN uses relations imported from the Relations Ontology (RO)
• RO is a collection of relations, in compliance with BFO, intended primarily for
standardization across ontologies in OBO Foundry.
• Some examples of relations:
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What is the knowledge your specific ontology represents?
• We use a hybrid approach, based on a top-down alignment
to an open source top-level ontology, the Basic Formal
Ontology (BFO) adopting the realism view, and a bottom up
focus on classes that are grounded in maintenance practice.
• We constrain the scope of the ontology to the classes that
are unique to the maintenance management practice, such
as maintenance strategy, degradation, and work order
management, rather than modelling the entire domain of
maintenance.
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How does your ontology represent the relations between
different granularity views on the same object?

• parthood relations
• has part - a core relation that holds between a whole and
its part.

• A Component is-an Artifact that bears a Component
Role. A Component Role is-a Role that is borne by an
Artifact when it become a part-of another Artifact, to
provide a particular Function.
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How does your taxonomy and/or ontology capture materials?
• Material entities (ME) are continuants that
include some portion of matter as part. [in BFO,
ME is not the same as material from chemistry point of
view.]

• Every ME is localized and move in space.
• Every entity which has a ME as part is a ME.

• ROMAIN deals with machines (equipment, item, asset).
• An equipment is a ME. It can be seen as a whole.
• It has parts different components (ME).
• All these ME include portion of matter (quarks and leptons, including electrons, etc.)

• An entity may change its role at some stages in its life
• The same artifact can has the product role in its manufacturing phase
and has the asset role when it is used in production.
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How does your ontology represent processes?

Fig 1.

Fig 2.

A process is an occurrent entity that exists in time by occurring or happening, has temporal
parts, and always depends on at least one material entity. It can be partitioned into
temporal parts in different ways and at different levels of granularity.
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How does your ontology capture manufacturing?
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How does your ontology address the circle connection between
physical properties, materials models and measurement?
• Models are considered as Descriptive ICE
• Nonconformity is non-fulfilment of a
requirement or an expectation:
• Nonconformity is formally defined as a
specifically dependant continuant that
inheres in a material entity and deviates
from a design specification (models).
• It can be a loss of quality, function, or
capability (including the change of physical
proprieties) in an item that results from a
degradation.
• A non conformity can be observed by a
measurement
Properties of material entities in BFO are presented through specifically dependent continuant: it includes quality,
disposition, function, role. (e.g. Mass, weight, temperature, etc.)
Specifically dependent continuants are described through information content entities such as measurement ICE
that has unit and that consists of a symbol that is a measure of the extent, dimensions, quantity, or quality
isAbout
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What is the representation language and implementation (logics)?

•OWL-DL
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