
images/MaterialScience.jpeg

OCES: Material Science Domain and Bridge concepts as
alignment tools

Anne De Baas2, Emanuele Ghedini1, Gerhard Goldbeck2, Ilaria Maria Paponetti1, Arkopaul Sarkar3, Daniele
Toti2, Francesco Antonio Zaccarini 1

1Alma Mater Studiorum 2Gerhard Goldbeck Consulting 3ENIT

Abstract

The necessity of OCES (Ontology Commons Ecosystem), to reduce heterogeneity and to avoid ambi-
gui琀椀es, has not to be confused with a proposal of a monolithic approach concerning the development
of an all-encompassing theory of founda琀椀onal ontologies.
The crea琀椀on of a single gigan琀椀c ontology containing all available knowledge, would be di昀케cult to
be sustainable from both a theore琀椀cal and applica琀椀on perspec琀椀ve given the incompa琀椀bili琀椀es already
present in the most basic levels.
It is therefore plausible to have amodular approach inwhich the individual ontological can be integrated
with each other as far as possible through formal rela琀椀ons.
This poster presents the work that has been done focusing on ontologies related to the Material
science domain. It provides a prac琀椀cal evidence of result, using a tool for matching ontologies at low
level.
The goal is to propose a prac琀椀cal and 昀氀exible tool for strong seman琀椀c alignment between a plurality
of ontologies through a standalone en琀椀ty: ”the Bridge Concept”, greatly reducing the connec琀椀on to
be established. The Bridge Concept Engineering an holis琀椀c process, focused on the target Ontology
applica琀椀ons to deal with lack of documenta琀椀on. This process properly iden琀椀昀椀es the place that the
bridge-concepts would occupy in an ontology, on the base of Flexibility, Findability and Pragma琀椀sm
principles.
The tool includes the guide to be used, it is therefore ready to use by any expert in the sector, who
wants to connect what he wants to represent to the Ontologies of the domain of interest.

Ontologies matching tools

Matching refers to the process used to 昀椀nd rela琀椀ons or correspondences between en琀椀琀椀es of di昀昀erent
ontologies, and the alignement is the result of Matching Process.

Research gaps

The goal of matching ontologies is to reduce heterogeneity between them. Syntac琀椀c heterogeneity
occurs when two ontologies are not expressed in the same ontology language. Terminological hetero-
geneity occurs due to varia琀椀ons in names when referring to the same en琀椀琀椀es in di昀昀erent ontologies.
Conceptual heterogeneity, also called seman琀椀c heterogeneity, occurs when there are di昀昀erences in
modelling the same domain of interest. Hence, a methodology for ontology matching is required and
needs to be supported for helping engineers to develop applica琀椀ons. Yet, at present, almost no sup-
port exists for such an ac琀椀vity at the methodological or at the tool level. Even in the database 昀椀eld,
where similar problems have been considered for years, there is no consensus methodology on how
database schema matching may be conducted.

Research objectives

Objec琀椀ve 1: Propose an alterna琀椀ve to the exis琀椀ng tecniques to aligne the concept that it is
need to be presented, in a standard knowledge framework.data FAIR (Findable, Accessible,
Interoperable and Reusable)
Objec琀椀ve 2: Propose an alterna琀椀ve tool ready to use by demonstrators for represent any
concept related to their domain of interest and of exper琀椀se.

Bridge Concept Template: Ready to use

Bridge Concepts and Material Science Domain

Material Science Domain Ontologies hierarchies

Domain or par琀椀cular ontologies, are ontologies that can give di昀昀erent views of the same slices of reality
or deal with di昀昀erent reali琀椀es but containing similar elements. In this case, Material domain ontologies
give di昀昀erent views of applied sciences sectors.
Total of close to 50 ontologies were gathered from MatPortal, OntoCommons, IndustryPortal, github
and OntoCommons surveys. These ontologies are at di昀昀erent levels, depending on the concepts they
host, so they are dis琀椀nguished from Mid level, Domain level, Applica琀椀on level. Most of them are
connected to TOP-level Ontologies such as EMMO, BFO, SUMO, SIO.

Figure 1. Material Science Domain Ontologies and their TOP Reference Ontologies

Material Component: First Bridge Concept Candidate

Comple琀椀ng the template with all the required and easily available documenta琀椀on. The result found a
strong hierarchical connec琀椀on through an equivalence or subclass rela琀椀ons between three ontologies
belonging to three di昀昀erent pyramids.

Figure 2. Fist Material Science Bridge concept candidate

Conclusions

Bridge Concept as a tool ready to use;
Material Component as Bridge Concept implemented for Material Science Domain, as a strong
hierachical seman琀椀c rela琀椀on between en琀椀琀椀es in MaterialsMine, EMMO and NPO Ontologies.
Material Processing,Molecule Bridge concepts are in working progress, as a connec琀椀on of a
plurality of ontologies.
Other Candidates Bridge Concepts selected to be implemented.

What does this study add?

It adds a Core Tool, crea琀椀ng a Standalone En琀椀琀椀es, explicitly connected to Domain Resources
and Standards through simple data pipelines.
It adds a Strong Seman琀椀c Rela琀椀ons, crea琀椀ng a mediated connec琀椀on, taking advantage of
Reasoning proper of the Ontologies aligned that spreads downwards and facilitated Data
sharing in only one point.

Practical implications

It is a tool ready to be used. The template that has to be 昀椀lled acts as a guide in Bridge Concept
Engineering;
It has parts dedicated both User or Ontologist;
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