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1 Introduction

The field of Conceptual Modelling has diversi-
fied over the years, as more purpose-diverse and
domain-specific modelling methods are emerging.
One consequence of this diversity is a divergence
between (a) diagrammatic enterprise modelling
(Archimate, BPMN etc.), placing strong emphasis
on visual analysis and management concerns, and
(b) engineering-oriented knowledge structuring
that focuses on machine readability and under-
standability, potentially contributing to Artificial
Intelligence. A separation of concerns also de-
rives from the distinction between design-time
purposes and run-time purposes of conceptual
modelling methods or tools (Buchmann 2022),
further contributing to a divergence of research
streams.

With this special issue we aim to stress the need
to reconnect these streams. Towards this goal, we
took the pragmatic path of following the uptake of
Knowledge Graphs in recent years (Gartner 2022)
to encourage investigations on how their underly-
ing technologies can benefit Enterprise Modelling,
or conversely, how conceptualizations established
in Enterprise Modelling communities can con-
tribute to Knowledge Graph enrichment and more
powerful, semantics-driven data management.

Knowledge Graphs (Chaudhri et al. 2022) have
emerged from a long line of research that includes
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the Semantic Web vision, description logics, com-
putational ontology, Linked Open Data, graph
databases, semantic search engines and other se-
mantic technologies. In recent years, Knowledge
Graphs have matured to become a topical tech-
nique for integrating, organizing, analyzing, and
reasoning over many different types of informa-
tion, especially addressing the need for semantic
enrichment of Web content and structured data
(Feng et al. 2021). Recent developments are har-
nessing Knowledge Graphs for machine learning
using graph neural networks and graph embedding
techniques (Wang et al. 2017), or to compensate
for shortcomings of large language models (Yu
et al. 2022).

Important connections between Enterprise
Modelling and Knowledge Graphs include min-
ing diagrammatic models (Shilov and Othman
2023), making enterprise models available as part
of knowledge graphs (Karagiannis and Buchmann
2018), (Glaser et al. 2022), or as semantic enrich-
ment for Linked Datasets (Buchmann and Kara-
giannis 2016). Knowledge Graphs can also be
used to semantically contextualize Digital Twins
(Zheng et al. 2021). Furthermore, representing
enterprise models as Knowledge Graphs invites
new types of analysis and reasoning, such as look-
ing for enterprise architecture smells (Smajevic
et al. 2021) or checking for semantic correctness
of models (Fellmann et al. 2011). Ontologies
can be used to ground the semantics of modelling
languages (Guizzardi et al. 2015) (Opdahl et al.
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2012), as enabler for model annotation (Fill 2017)
or for model-based graph neural networks (Ali
et al. 2023).

This convergence has been advocated by ear-
lier visions such as "active knowledge modelling"
(Lillehagen and Krogstie 2008) or the proposal for
a unified enterprise modelling language (Anaya
et al. 2010); it is also a key ingredient in model-
centric teaching and experimentation installations
- see the OMILAB Digital Innovation environ-
ment (Karagiannis et al. 2022). Reconnecting
design-oriented and machine-oriented aspects of
modelling can lead to citizen knowledge capture
spaces required for the “grassroots” modelling
practice vision of Sandkuhl et al. (2018) or by data
architectures dealing with niche semantics such as
those investigated in (Stumptner et al. 2018). The
growing popularity of Knowledge Graphs and the
availability of semantic technologies provide con-
crete technical ingredients in support of deploying
such visions.

For this special issue on Enterprise Modelling
and Knowledge Graphs we selected three contri-
butions after a thorough double blind peer review
process, for which we are grateful to all reviewers
involved through the different revision stages. We
are also thankful to the EMISAJ editors-in-chief
for guiding us with organizing the editorial pro-
cess. The three papers selected at the end of this
process showcase diverse views on how enterprise
models and ontologies or semantic graphs can
support and inform one another - with content,
semantics or design patterns.

The first paper, by Nour Ramzy, Séren Auer,
Hans Ehm and Javad Chamanara, titled “SENS:
Semantic Synthetic Integrated Model for Sustain-
able Supply Chain Analysis and Benchmarking”
is an extended version of the conference paper
previously presented by the authors at ECIS 2022
(Ramzy et al. 2022). The paper makes a proposal
of applying knowledge graphs to supply chain
modelling, in order to leverage the complex de-
pendency analysis and navigation facilitated by
the graph treatment. A scarcity of end-to-end
supply chain data is identified and compensated
by introducing a data generator that takes into

consideration the SCOR framework’s semantics
(Supply Chain Council 2010) and supports diverse
scenario analysis demonstrated by rich running ex-
amples. The proposal makes use of the RDF-star
extension (Arndt and Broekstra 2021) to allow
for treating supply chain descriptions as labelled
property graphs. Thus, the work establishes a
foundation for the convergence of Supply Chain
Management and master data management based
on Knowledge Graphs.

The second paper, by Andrei Chis, Ana-Maria
Ghiran and Steven Alter, titled “Informing Enter-
prise Knowledge Graphs with a Work System Per-
spective”, reports on a Design Science project that
adopted the conceptualization of S. Alter’s theory
of work systems (Alter 2013) as a semantic lens for
retrieving and reasoning on operational data avail-
able in an enterprise knowledge graph. The paper
is valuable in demonstrating how management
theories can inform machine-readable knowledge
structures that govern master data management in
information systems. The Work Systems Theory
has evolved from a pragmatic approach to work
system analysis (Kohler et al. 2018), through grad-
ually refined proposals of increasingly rigorous
metamodels (Alter 2022) and a design-time mod-
elling method (Bork and Alter 2020) — therefore
the paper is a natural phase of this evolution.

The third paper, by Emanuele Laurenzi, titled
,»An Agile and Ontology-based Meta-Modelling
Approach for the Design and Maintenance of En-
terprise Knowledge Graph Schemas” presents an-
other project organized within the Design Science
frame — AOAME, a metamodelling environment
that serves the dual purpose of enabling diagram-
matic enterprise modelling and of building on-
tologies derived from the involved metamodels.
It evolved from earlier conference reports (Lau-
renzi et al. 2018) as a possible answer to the
question raised by (Corea et al. 2021) and pro-
vides an alternative to the semantic annotation
and processing approaches for enterprise models
previously discussed in the literature — e. g. (Fill
2017), (Karagiannis and Buchmann 2018).
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With this special issue, we hope to show that
the research on the convergence between Enter-
prise Modelling and Knowledge Graphs is gaining
traction and is expanding its scope. The con-
ceptualizations underlying existing management
theories or enterprise modelling methods can of-
fer a valuable semantic lens to Knowledge Graph
development; at the same time, the toolset of
Knowledge Graph-based data management can be
valuable in establishing novel means of analysis
over semantically rich enterprise models.
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