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Abstract
We introduce a web-based tool for interactive monitoring of quality and structural properties of a set of ontologies.
The tool performs custom SHACL-based data validation as well as computation of various structural metrics.
These metrics are based on the OntoMetrics framework, allowing to detect the type of an OWL ontology based on
its structural properties (like depth, width, sibling count, etc.). We present a prominent use-case of OBO ontology
catalog, allowing to dynamically index the catalog through time, detect version changes, compute structural
properties and providing interactive visualizations over these data.
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1. Introduction

Ontologies are well-accepted for sharing meaning of complex data, supporting their integration and
understanding. Various communities, like OBO Foundry [1] or IOF[2]) as well as governmental organi-
zations, like the Publication Office of the European Union1 publish and supervise development of a
collection of OWL [3] ontologies, including supervising their quality, validity and reusability.

However, these ontology catalogs focus mainly on provenance metadata (e.g. who is the author, when
the dataset was updated) and much less on the actual content metadata) (e.g. how does the data schema,
classes, properties, look like). Lack of such metadata makes it difficult to monitor the quality of the
ontologies, as well as to understand the interrelationships between the ontologies.

In our previous work [4] we introduced a generic interactive dashboard framework over a catalog of
ontologies evolving in time. In this paper we extend our previous work on the dashboard with ontology
metrics, allowing to assess the depth, width, level of branching and other structural properties. The
ontologies in the catalog are periodically indexed, their quality validated using SHACL and structural
quality metrics computed and stored using the Data Quality Vocabulary [5]. We exemplify our approach
on the use-case of the OBO Foundry, which maintains a catalog of OWL ontologies in the domain of
biology, chemistry and medicine.

Section 2 presents OBO Foundry, as well as existing tools for validating and monitoring quality
of a set of ontologies. After a brief introduction of the dashboard framework we present the overall
architecture as well as quality metric computation implementation in section 3. Information about the
OBO Foundry use-case and evaluation is in section 4 and the paper is concluded in section 5.

2. Related Work

The OBO Foundry [6] is a community that maintains a catalog of open, collaborative, logically well-
formed and mutually interoperable biomedical ontologies. Since OBO Foundry is concerned with
the ontology quality problem, they developed the ROBOT tool, which is a general-purpose swiss-
knife tool for processing, managing and especially validating OWL ontologies. OBO Foundry came
up with their own principles to enforce on the respective ontologies, including openness, common
formatting, URI/Identifier spacing, versioning, specified scope, textual definitions, relations, provided
documentation, documented plurality of users, commitment to collaboration, locus of authority, naming
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conventions, notification of changes, maintenance, term stability and responsiveness. The OBO Foundry
presented its own dashboard solution based on the ROBOT tool, which tests the OBO Foundry ontology
catalog with a certain periodicity and provides a report including the number of violations(quality
check) and also compliance with these principles for each ontology. According to OBO Foundry, this
solution should help developers more easily identify problem areas to be improved. In our previous
work we already proposed generalization of the validation using SHACL rules [4]. SHACL focuses on
validating individual statements (triples), ensuring conformance to predefined shapes, but does not
provide a holistic evaluation of the ontology’s structure or quality.

Existing works on structural metrics exist, ranging from simple computations of basic statistics (e.g.
class/axiom counts), e.g. via ROBOT[7], which is widely used within the OBO Foundry community.
Structural properties of an ontology have been studied e.g. in OntoMetrics[8]. It has been further
evolved towards Neontometrics[9], allowing tracking and comparing metric values over time for
ontologies stored in GitHub repositories. More detailed related work cannot be presented because of
space limitations.

3. Architecture

The overall architecture of the dashboard framework is depicted in 1.

Figure 1: Component diagram

The core component is the backend indexing data into the ELK stack. The indexer component
is responsible for validating OWL ontologies and indexing the results to Elastics. The validation is
performed using SHACL (Shapes Constraint Language) as described in [4]. The indexed data are
visualized using Kibana, showing different interactive dashboards for validation results and metrics.
GraphDB is a triplestore where the data is stored after it has been processed by the plugin and then
queried by the RDF Indexer.

Our novel contribution are structural metrics that are computed and indexed by the Ontology metrics
component2. These metrics reveal the structure of the ontology. For example, some ontologies serve
simply as a set of terms, while others build rich, deeply structured taxonomies. Based on metrics

2https://gitlab.fel.cvut.cz/skrisjak/obo-ontologies-metrics



observing such structural qualities, ontologies can then be analyzed, compared, and classified. For
example:

Class-related metrics
The size and scope of an ontology can be initially assessed through the overall number of classes.

Additionally, we distinguish specific types of classes, such as leaf classes—those without any subclasses,
typically representing concrete concepts—and tangled classes, which inherit from more than one
superclass. A low or zero proportion of tangled classes is characteristic of taxonomies, whereas
a higher proportion may indicate ontological expressiveness, as often found in thesauri or upper
ontologies.

Figure 2: Ontology Complexity

DimensionmetricsOntological hierarchies exhibit both vertical and horizontal complexity, measure
by their:

• Breadth — the number of sibling classes at each hierarchical level, reflecting how concepts are
grouped and differentiated.

• Depth— the number of subclassing steps from the ontology root to leaf classes. This metric helps
identify how deep the ontology goes in terms of specialization, and whether concrete concepts
are well-distinguished from abstract categories.

Figure 3: Ontology Dimension

Low depth and breadth reaching overall class count might classify ontology as glossary - a set of
terms, while high depth indices ontology richness.

Branching metrics
These metrics focus on the similarity of classes in terms of their structural context. Specifically,

the sibling count captures how many classes share the same direct superclass with a given class.
Meanwhile, the sibling group size measures the number of direct subclasses of each non-leaf class,
providing insight into the ontology’s overall branching pattern and the distribution of conceptual
categories.



Figure 4: Ontology Branching

Complete list of implemented metrics can be found in [10].

The representation of the metric as well as validation results is unified using a part of the DQV (Data
Quality Vocabulary) We specialized DQV with a custom ontology defining specific metrics – the OQO
(Ontology Quality Ontology)3 serves as structured vocabulary for describing a wide range of ontology
quality metrics. Each metric OQO is modeled as an instance of dqv:Metric, with SKOS annotations
such as skos:prefLabel, and skos:definition, also characterized by its dqv:expectedDataType.
Metrics are grouped into sematic dimensions using dqv:inDimension property, which capture the
aspect of quality the metric focuses. All dimensions are grouped thematically under broader categories
using dqv:inCategory property.

Each measured value expressed as a dqv:QualityMeasurement. Unlike ontology validation—where
each constraint violation is stored individually—ontology metrics are indexed collectively for each
ontology processing instance.

This indexing approach enables not only comparison between different ontologies, but also supports
recognition of ontology types, such as glossaries, taxonomies, thesauri, or complex domain ontologies.
Furthermore, it allows for tracking the evolution of an ontology over time based on structural changes
in its metrics.

4. Use-case

As a use case, we created dashboard for the OBO Foundry ontology catalog. OBO Foundry also offers
its own dashboard, which provides basic information about ontologies such as: tests on OBO Foundry
principles, violation reports, metrics, etc. The main limitation is that this dashboard does not provide
the whole violation report, so that the user interested in this will have to use the ROBOT tool, which
does not simplify but only complicate the process of browsing the necessary data about a ontology.
Also an important limitation of the OBO Dashboard is the lack of any filtering of the data, e.g. to
view violations of a specific level, or moreover to view all violations related to a particular subject in a
ontology.

The dashboard shows validation results as well as computed metrics and their evolution in time.
Our dashboard consists of five main sections: ”All ontologies”, ”Single ontology”, ”Specific ontologies”,
”Ontologies metrics” and ”Single ontology metrics”. Section ”All ontologies” provides general data
and statistics over catalog, ”Single ontology” section shows detailed violation report and OBO metrics,
and ”Specific ontologies” is used for comparing ontologies. ”Ontologies metrics” and ”Single ontology
metrics” are relevant, but with our own metrics. ”Ontologies metrics” compares ontologies with a table
and shows the distribution of metrics values over a catalog, such as class count 5.

3http://purl.org/oqo



Figure 5: Ontologies metrics section

Figure 6: Ontologies metrics section

5. Conclusions

This paper focused on augmenting our dashboard solution with structural ontological metrics which
is yet to be evaluated by the community. The dashboard framework provides insights for ontology
curators to the current status of ontologies and their evolution in time and our previous testing with
OBO users revealed the need to still improve the understandability of the Kibana user interface for
non-technical people. Apart from UX improvements, we would like to also work on tracability features,
including providing details on to the axioms not passing the validation, as well as computing and
showing changes between ontology versions.
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