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Abstract
This report documents the program and results of the Dagstuhl Seminar 24061 “Are Knowledge
Graphs Ready for the Real World? Challenges and Perspectives”. The seminar focused on
gaining a better understanding of the open challenges required for the development of Knowledge
Graph ecosystems. The seminar focused on four different topics: access control and privacy in
decentralized knowledge graphs, knowledge graph construction lifecycle, software methods for
improving KG implementation, and a new wave of knowledge engineers and their expected skills.
By focusing on these relevant research topics, the seminar aimed to reflect on KGs from a more
fundamental computer science perspective. It brought together interdisciplinary researchers from
academia and industry to discuss foundations, concepts, and implementations that will pave the
way for the next generation of KGs ready for real-world use.
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1 Executive Summary
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Graphs and knowledge bases have been around for many decades, and research results have
had a tremendous impact on areas such as mathematics, artificial intelligence, and databases.
However, although the term has been coined by the scientific community, technological
developments and astronomical data growth have made knowledge graph (KG) management
a fundamental topic in various areas of computer science today. The scientific and industrial
communities have responded to the emerging field of knowledge management. As a result,
formal frameworks for defining and representing KGs, as well as methods for creating,
exploring, and analyzing KGs, have flourished to make KGs a reality. However, despite the
tangible results, sustainability is still compromised by the lack of transparent and accountable
management of CCs. The real-world application of KGs requires programming paradigms
for KG management, transparent data integration and quality assessment techniques, and
methods for maintaining access control and privacy. In addition to technological advances,
societal adjustments can have a tremendous impact on the management of KGs. The seminar
addressed these socio-technical challenges with a mix of invited talks, lightning talks, and
small group workshops as follows:

The Incremental Creation of Knowledge Graphs. Creating a Knowledge Graph (KG) in-
volves several open research challenges, such as data extraction, data quality, data integration,
and data security. It also requires attention to architectural aspects such as scalability and
interoperability. A working group was formed to discuss and focus on two main topics: the
definition of a general pipeline for KG construction and its relationship to data quality. The
main outcome is a standard formalization of the KG construction lifecycle and its associated
components. This definition is accompanied by quality measures and provenance tracking of
all steps.

Support of Knowledge Graph Implementation. Software engineering and programming
languages have created approaches and techniques that support complex tasks during software
development such as software dependencies, error identification, testing, syntactic validation,
software lifecycle, etc. We look into these proposals to determine a set of requirements in
software lifecycle management for knowledge graphs. They will improve and facilitate the
implementation of knowledge graphs in industrial and complex environments, taking into
account the relationships and dependencies between all the artifacts used (ontologies, shapes,
mappings, tests, etc.) as well as their evolution and versioning. To achieve this goal, we
believe that it is necessary to have a better understanding and general overview of how
knowledge graphs are implemented. Therefore, a workshop on this topic has been proposed
at ISWC20241. After its celebration, the next step will be to create a community around this
topic with researchers and industry stakeholders to standardize and implement the identified
challenges/requirements.

1 https://w3id.org/soflim4kg
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Access Control in Decentralized Knowledge Graphs. Exploring access control in decent-
ralized Knowledge Graphs has been a relatively underexplored area. Specifically, mechanisms
for restricting access to knowledge to safeguard confidential information and personal data,
as well as establishing consent models for the processing of personal data, have not received
substantial attention within the realm of Knowledge Graph management. Additionally,
ensuring compliance with usage policies has been inadequately addressed, particularly in
the context of decentralized Knowledge Graphs. During the seminar, a dedicated group
convened to deliberate on approaches for managing Knowledge Graphs across a federation of
decentralized instances.

A New Generation of Knowledge Engineers. Improving the utilization and management of
knowledge graphs requires educating a diverse audience about both the social and technical
aspects of knowledge work. To address this need, a dedicated working group was established.
This group conducted an analysis to identify existing educational resources and gaps in
knowledge, exploring how consensus could be fostered among various stakeholders in the
field. Moreover, the group investigated the specific educational requirements tailored to
different audiences, including professional students, undergraduates, and postgraduates. By
thoroughly examining these aspects, the working group aimed to formulate strategies for
enhancing education and understanding in the domain of knowledge graph utilization and
management.

24061
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4.7 On the Need for Project Management for Knowledge Graph
Construction and Usage Projects

Oscar Corcho (Universidad Politécnica de Madrid, ES) and David Chaves-Fraga (Universidade
de Santiago de Compostela, ES)
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Knowledge graph construction projects today require creating a diverse set of artefacts (OWL
ontologies, SHACL shapes, declarative mappings, SPARQL queries, etc.). Most of these
projects may look now like an art. However, they should become a proper engineering activity,
where all artefacts are well controlled and maintained, all processes are well understood
and systematised, and, in general, we can be sure that they can be easily maintained and
replicated. Let’s work on this and normalise how these projects are done in the future.

4.8 Grounding KGs in Natural Language
Christophe Debruyne (University of Liège, BE)
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I commence my talk by arguing that the first question of this Dagstuhl Seminar should be
rephrased. First, we should discuss “languages” instead of “programming languages” as the
latter is too narrow. Secondly, I believe that “using knowledge graphs” should be replaced
with “engaging with knowledge graphs” as the former is unilateral, and the latter implies a
bilateral interaction between agents (human and computer-based) and knowledge graphs.
The question thus becomes: “What are the key requirements for language paradigms for
modeling, representing, storing, engaging with, and managing KGs in the real world?” One
of the requirements is to include humans by adopting their language.

Knowledge graphs are designed for machines, not for humans. Humans engage with
each other using natural language, evidenced by the popularity of generative AI to engage
with information. Humans must be kept in the loop of constructing, maintaining, and using
knowledge graphs, but we cannot expect them to become “KG-literate.” My call to arms is
to critically reflect on the role of humans in a KG “ecosystem,” as reducing them to “users”
would be a disservice to them. There have been initiatives in the past where people used
controlled natural languages such as NIAM [1] and RIDL* [2]) for knowledge engineering and
querying. These initiatives can be applied to knowledge graphs, so our community should
consider learning from the past. De Leenheer et al. [3], for instance, adopted these principles
for a knowledge engineering method where knowledge is declared and used separately (a
principle called double articulation), which allows for knowledge to be used in different
interrelated contexts, much like humans perceive things from different angles depending
on their activity or task. This talk briefly mentions these principles to open the room for
discussion.
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4.9 KG4SE & SE4KG: Exploring the Intersection of Knowledge Graph
and Software Engineering Research
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Treating source code as data is common in software engineering research. Moreover, many
software engineering success stories bear resemblance to knowledge graphs. For instance,
logic rules over a database of program facts have proven popular for implementing program
analyses [3] as well as program queries [8, 2] that identify code of interest (e.g., design
patterns [5, 6], defective code to be repaired [4], meta-level code making assumptions about
base-level code [7], etc . . . ) in a project. The same goes for graph query languages over
various graph-based representations. In my talk, I will showcase the latter through a graph-
based representation of the control and data flow within Ansible Infrastructure-as-Code
scripts [10], which enables detecting design and security smells [11] through straightforward
graph queries. Another notable success story in software engineering is the creation and
sharing of datasets through mining software repositories. Examples include datasets of
Helm Kubernetes charts [9], of build and test results [1], of StackOverflow posts [12], . . .
The goal of my talk is to raise the question “What if true knowledge graphs were used
in all these success stories (KG4SE)?”, and also “What software engineering needs exist
among knowledge graph engineers (SE4KG)?”. This with the aim of stimulating discussion
and fostering new insights at the intersection of software engineering and knowledge graph
research.
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