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Editorial

Editorial for the Special Issue on Knowledge Engineering

In 2021, when we first proposed to do a special issue on knowledge
engineering, we had seen how new methods and techniques were
changing knowledge engineering practices. For example, knowledge
graphs are central to a variety of intelligent applications including se-
mantic search, recommendation, conversational agents and data ana-
lytics. Their construction and maintenance is facilitated by complex
combinations of machine (e.g. information extraction, schema align-
ment) and human (crowdsourcing, curation) components. However,
there was a need to collect and highlight work that not just changed
tools (e.g. knowledge graph construction) but focused on these new
practices. Our hunch that knowledge engineering was in a place to be
radically updated turned out to be more than true, especially with ad-
vances in generative AI. These new technologies are causing an even
deeper rethink of the theory and practice of knowledge engineering.

We hope that this special issue provides important input into the
rethink that is going on within the broader knowledge engineering
community. In particular, large knowledge systems are produced by a
combination of humans and machines and hence give rise to new
questions about knowledge modelling and knowledge acquisition,
including the balance between human and machine intelligence and
engineering effort, and the ability to maintain knowledge and data at
scale.

The five articles in this special issue address the broad range of
methods for knowledge engineering, from analyses of human practices
and discussions in knowledge engineering practices, via tool support for
reverse engineering, ontology alignment, and maintenance of knowl-
edge graphs, to automation through exploiting and improving knowl-
edge graph embeddings.

As knowledge graphs have become essential assets within applica-
tions the need to maintain them efficiently becomes critical. In their
work, Belhajjame and Mejri [1] present new provenance collection ap-
proaches for knowledge graphs that are focused on assisting developers
in the analysis and debugging of knowledge graphs. The introduced
provenance collection approach is specifically tailored for incremental
maintenance to support these interactive maintenance use cases.

The fact that knowledge assets are now regularly maintained over
long periods of time (e.g. Wikidata [2] has been available since 2012)
means that methods can be developed for knowledge engineering over
such long-term resources. A novel example of this is in the paper by
Ciroku et al. [3], which turns the classic notion of competency question
production on its head. Instead of coming up with competency questions
up front, their approach derives new competency questions from data.
Specifically, it uses large language models to generate questions based
on the verbalisation of triples in the knowledge graph. The result is a
new dataset for Wikidata that contributes a set of competency questions

for 20 domains. In this new approach, users can be informed of which
questions a knowledge graph can support in its current state.

Ontology alignment is another knowledge engineering task that is of
increased importance, as the number of available knowledge assets, e.g.
ontologies, increase continuously. This is also visible in the popularity of
the Ontology Alignment Evaluation Initiative (OAEI), setting baselines
and providing gold standards for alignment evaluation. The paper by
Hao et al. [4] introduces a new method based on ontology embeddings,
enhancing classical alignment techniques by incorporating both the
semantic and structural features into the alignment process. The dis-
tance, in an embedding space, between two ontological concepts to be
aligned is used as the main criterion for alignment. The paper uses OAEI
datasets for comparison and evaluation, showing the importance of both
semantic and syntactic structures in this process.

The prior paper showed the use of embeddings for ontology align-
ment. Embedding representations of knowledge graphs have become a
critical input for a number of knowledge engineering tasks, for example,
by proposing new links to be added to a knowledge graph or allowing for
querying over knowledge that is implied by not reified in the knowledge
base. Yang et al. [5] introduce a new preprocessing approach based on
affine transforms that helps improve downstream embedding models
especially for knowledge graphs that contain temporal information.

Lastly, Koutsiana et al. [6] take advantage of the documented dis-
cussions from Wikidata to study how the community organizes and
produces this critical open source knowledge graph. Wikidata is a prime
example of the kind of human-machine curated knowledge graphs that
have emerged in the last decade. Interestingly, they find that these
discussions focus on knowledge engineering tasks such as merging,
adding or deprecating concepts and the construction and maintenance
of taxonomies. This is an excellent example of the ability to use empir-
ical observations to help inform knowledge engineering techniques and
methodologies.

These papers give rise to important questions going forward
including:

• How can we expand and make more efficient the analysis of human-
machine knowledge engineering practice?

• How can large language models be effectively employed in knowl-
edge engineering [7] and how does this change methodologies as
seen by the example of Ciroku?

• How can long-term evolution and maintenance of knowledge assets
be supported and made sustainable and scalable ?

• What is the role of structured knowledge vs more unstructured
knowledge in supporting knowledge intensive tasks?
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We hope that you find these articles inspirational and that they will
provide support as the community rethinks and reflects on knowledge
engineering in the future.
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