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Scholarly communication has not changed much in the last centuries. However, the
number of scientific articles published per year is rapidly increasing. While the growing
number of published articles reflects numerous scientific advancements, it is humanly
impossible to carefully read all the new papers in one research field, such as physics or
computer science. Additionally to the vast number of articles, many research contribu-
tions are not freely accessible, i.e., they cannot be accessed without paying for them or
they might not even be accessible in certain countries. This is where Open Research
Knowledge Graphs like the Open Research Knowledge Graph (ORKG) [1] come into
play. They provide a knowledge-based view of the document-centric scholarly com-
munication [2]. This knowledge-based view does not only help human researchers in
searching and filtering interesting articles but also makes the research contributions
machine-readable. All this is possible by encoding more information in the ORKG than
just the metadata of the papers but also their research field, contribution, experimental
setup, conclusions, etc. Open Research Knowledge Graphs also contribute towards a
FAIR — following the FAIR principles [3] (Findable, Accessible, Interoperable, Reusable)
— communication in science [4].

Providing the contributions of a paper in an open manner is only one aspect of FAIR
scholarly communication, particularly in light of the reproducibility crisis [5]. Sharing
data and potentially software in a FAIR way is also essential. Therefore, Research
Data Management has become more crucial than ever. The Leibniz Data Manager
(LDM) [6] serves as a data repository, enabling researchers to share their data in ac-
cordance with the FAIR principles, complete with a citeable DOI. Such data reposi-
tories, including the LDM, empower researchers to search for, find, and reuse data
in their own investigations. Because the data is citeable, the original authors receive
credit when others reuse it. Unlike other research data managers, the LDM offers a
knowledge graph containing metadata for all its public data sets—the LDM KG. Given
that open research demands open access to the data sets used, the LDM KG can be
considered an open research knowledge graph.
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So far, open research knowledge graphs like the ORKG and LDM KG contribute
to FAIR and open research. However, they provide isolated views, i.e., the ORKG
focuses on the articles while the LDM KG concentrates on the data sets. It is im-
perative that both views are combined, i.e., links between articles and data sets are
established across the different open research knowledge graphs. Assuming the links
are established, the federation of open research knowledge graphs can be used to
gain further insights, like which papers are using the same data sets. FedORKG pro-
vides the means to query said federation of open research knowledge graphs using
SPARQL [7] queries, the W3C recommendation language to query knowledge graphs.
Querying this federation is possible using a federated query engine. Federated query
engines are capable of deciding which parts of a query can be answered by which
member of the federation. These parts, called sub-query, are then sent to the identi-
fied sources. The intermediate results are transformed into the final result at the query
engine. The source selection is guided by the ontologies, i.e., the schemas, of the
knowledge graphs in the federation. Hence, the query engine is aware of the different
classes, the properties belonging to them, and which sources are serving them.

Accessing the federation of open research knowledge graphs in the above-mentioned
manner requires knowledge about the ontologies and experience with SPARQL. While
this might be true for a small subset of researchers in the Semantic Web community,
most researchers, independent of their research field, do not have the necessary skills
to exploit the potential of FedORKG when relying solely on writing SPARQL queries.
Hence, a natural next step is to add a question answering (QA) system to FedORKG.
The QA system allows researchers to post their questions in natural language. Even
though SPARQL queries are still used in the backend, the user is not required to have
any knowledge about SPARQL or the used ontologies. With the recent rise of Al, de-
ploying such QA systems as required for FedORKG might be close [8].

Another challenge for FedORKG is the alignment between the open research knowl-
edge graphs, i.e., the links between entities across the knowledge graphs, e.g., a sci-
entific paper in the ORKG and the corresponding data set in the LDM KG. A possible
solution would be to ask for the DOI of the corresponding paper when adding a data set
to LDM. During the creation of the entry in LDM and the LDM KG, it is checked whether
the paper already exists in the ORKG. If the paper is not yet present in the ORKG, it
should be added to it. However, the DOI lookup service only provides metadata about
the article. Ideally, basic information about the research field, problem, contribution,
solution, and conclusions would also be added to the ORKG. Due to an expected high
quality and correctness of the data, Al-based solutions are not yet used for extracting
this kind of information.

FedORKG is the vision of virtually integrating open research knowledge graphs like
the ORKG and LDM KG towards truly FAIR and open research. While FedORKG is
capable of providing many new insights and can be of assistance in finding relevant
articles and data sets, there are many open challenges that need to be addressed for
the vision to become true. These challenges include establishing links between the
different open research knowledge graphs as well as developing user interfaces that
do not require knowledge of any query language.
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