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metaphacts Knowledge Graph Approach
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The three layers of a semantic knowledge graph metaphacts

o -
OA bR @
indable ccessible nteroperable eusable

AUTOMATED REASONING
KNOWLEDGE DEMOCRATIZATION

Instance Data
Layer

REUSE OF PUBLIC KNOWLEDGE -@

HUMAN & MACHINE INTERPRETABILITY

Semantic
Vocabulary Layer Knowledge
Graph

SHARED UNDERSTANDING (E -

% INTEROPERABILITY & REUSABILITY

Ontology Layer

CONSISTENT REPRESENTATION ®

STANDARDIZED FORMAT

CONCEPTS & RELATIONSHIPS

© 2024 by metaphacts



Connecting the ontologies, vocabularies & instance data
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metaphactory knowledge graph approach - Layering of open W3C semantic
knowledge graph standards as utilized & applied by metaphactory
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Interlink ontologies &
vocabularies to support reuse
while separating management
& governance tasks

Improve stakeholder
communication, asset
documentation & governance

Enable model-driven
applications with e.g., auto-
suggestions in semantic
forms, runtime validation of
user interaction, hierarchical
facets in search, etc.

Ensure data quality by running
checks & validations against
business logic
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Building the knowledge graph

Example Ontology

from the Life Sciences
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Visual Ontology Modeling

) All stakeholders are
empowered to actively
participate in the modeling
process

) Agile processes for
ontology design,
implementation and
documentation
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Reuse Pattern Reuse

® l Ontological Resource Abstract. We address the task of ontology learning by combining the

@ Reengineering structured NeOn methodology framework with Large Language Models

Non Ontological Resource @ F . (LLMs) for translating natural language domain descriptions into Tur-
Reengineering @ @ r Alignments I tle syntax ontologies. The main contribution of the paper is a prompt

— H I pipeline tailored for domain-agnostic modeling, exemplified through the

. —| s s e | I application to a domain-specific case study: the wine ontology. The re-

..-’" ' "'-.g | ! sulting pipeline is used to develop NeOn-GPT, a workflow for automatic
@E E LR | ontology modeling, and its proof of concept implementation, integrated
#‘ . ._:h-" RDF(S) on top of the metaphactory platform. NeOn-GPT leverages the system-

O. Specification Scheduling O. Conceptualization O. Formalization O. Implementation atic approach of the NeOn methodology and LLMs’ generative capabili-
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E ¢ ties to facilitate a more efficient ontology development process. We eval-
H . _ uate the proposed approach by conducting comprehensive evaluations
§ @ O"‘O'C’QY Restructuring using the Stanford wine ontology as the gold standard. The obtained
E-; Q. Localization I‘:Pr_unlpg, Exiensmp, . OwWL results show, that LLMs are not fully equipped to perform procedural
. Specialization, Modularization) & e ’

tasks required for ontology development, and lack the reasoning skills

and domain expertise needed. Overall, LLMs require integration with the
o o - ) 1,2,3,4,5,6,7,8, workflow or trajectory tools for continuous knowledge engineering tasks.
— Ontology Support Activities: Knowledge Acquisition (Elicitation); Documentation;

Configuration Management; Evaluation (V&V); Assessment Nevertheless, LLMs ca.n 51gn.1ﬁcantl3.f alleviate the time and expertise
needed. Our code base is publicly available for research and development
purposes, accessible at: https://github. com/andreamust/NEON-GPT.
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