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The Leibniz Data Manager (LDM) is a research data management system that resorts
to Semantic Web technologies to empower FAIR principles. LDM supports searching
and exploring research data across various digital repositories by providing a (meta-)data
management layer for digital sources based on the web-based data catalog software CKAN
(Comprehensive Knowledge Archive Network). The LDM allows users to preview research
data, e.g., tables, audio-visual material like AutoCAD files or 2D and 3D data, or live
programming code via Jupyter Notebook(s) so that their potential for re-use can be easily
evaluated. LDM is available as a Docker container, enabling the installation of local LDM
distributions to assist research data management in different phases of the research data
life cycle. LDM is publicly accessible at https://service.tib.eu/ldmservice.

1 Introduction

The FAIR principles (Findable, Accessible, Interoperable, Reusable; Wilkinson et al. 2016;
Hodson et al. 2018) and reproducible guidelines aim at advising the publication of scientific
digital objects. Additionally, research data repositories and code repositories provide
the basis for supporting researchers during publication and validation processes. In this
process, research data repositories (i.e., listed via re3data.org) offer the possibility to
explore published digital objects.

However, their scope does not allow for holistic management of scientific objects and re-
search data so that computational transparency is endured over time. The data ecosystem
of research data repositories consists of various available categories and types: Discipline-
specific repositories, interdisciplinary repositories, institutional repositories, and mixtures
thereof. With this heterogeneity comes large variations in data and metadata standards,
APIs, file formats, license information, archival and publication guidelines, terms of re-use,
and others. This is also the reason why a search across multiple repositories is considered

Publiziert in: Vincent Heuveline, Nina Bisheh und Philipp Kling (Hg.): E-Science-Tage 2023. Empower
Your Research — Preserve Your Data. Heidelberg: heiBOOKS, 2023. DOI: https://doi.org/10.115
88/heibooks.1288.¢c18084 (CC BY-SA 4.0)

253


https://orcid.org/0000-0002-6454-335X
https://orcid.org/0000-0002-3447-0575
https://orcid.org/0000-0001-9576-8845
https://orcid.org/0000-0001-8007-7021
https://orcid.org/0000-0003-1160-8727
https://service.tib.eu/ldmservice
https://doi.org/10.11588/heibooks.1288.c18084
https://doi.org/10.11588/heibooks.1288.c18084

Table 1: Key LDM features in the Research Data Life Cycle.
Steps in the Data Life Cycle ‘ LDM features

Data collection Data selection from repositories, metadata is mapped

Data curation Definition of various access privileges

Data analysis E.g. Jupyter Notebook(s) enable the execution of live
code

Data re-use Data visualizations enable preview without download

a time-consuming task to be carried out by researchers who want to re-use data but are
still determining where to look for it. Geisler et al. (2021) discuss a list of requirements
to be met in a data ecosystem. Knowledge-driven data ecosystems are positioned as
frameworks for enhancing transparency in data exchange.

The Leibniz Data Manager (LDM) provides a tool that can aid in the transition from
a publication- or article-based to an information-based (linked-data) research workflow
(Table 1). This happens by further developing a CKAN-based software distribution that
allows indexing metadata and data across digital repositories, using the existing vocabu-
laries like the Data Catalog Vocabulary (DCAT) to map metadata standards. Currently,
LDM connects three pilot repositories as a proof-of-concept. With this technology in
place, an intuitive user interface allows performing a data search for relevant and related
data sets across the connected repositories, screening for relevant data and ultimately
taking another step towards the reproducibility of science.

2 Architecture

The Leibniz Data Manager (Figure 1) solves interoperability across repositories and in-
tegrates data sets published in other repositories. The LDM is available as an open
source software distribution since April 2021.1 An up-to-date user documentation and
maintenance documentation is available and linked at the homepage, and requests for
functionality updates of the LDM are managed via GitHub.

LDM offers a simple, small-scale, and open software distribution which can connect digi-
tal repositories in a way such that data sets and other digital scientific objects will stay
in their respective repositories, while LDM provides an integrated view of the metadata.
Figure 1 depicts the main components for research data management and analysis (modi-
fied after Beer et al. 2022b). Data collections are derived from data sets in heterogeneous
formats; also, data catalogs can be integrated from existing repositories (e.g., the re-
search data repository of the Leibniz University Hanover). Metadata describing the data
set is collected from the data provider; and existing vocabularies, e.g., DCAT (Alber-
toni et al. 2023) and DataCite (DataCite Metadata Working Group 2021) are utilized
to describe the metadata. A newly created data collection is uniquely and persistently

1 https://service.tib.eu/ldmservice
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identified by generating a Digital Object Identifier (DOI). The user can define a sched-
uler for synchronizing the data collection with the other data set providers (Chamanara
et al. 2019). Lastly, a user can describe the access regulations. Once a data set is part
of the LDM catalog, data and metadata are created and synchronized according to the
schedule defined during the data creation step.
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The Leibniz Data Manager: An adaptive RDM system which supports data search,
exploration, analysis and visualization across various research data repositories.

Figure 1:

With the LDM other information infrastructure providers may offer data “showcases” by
semantically connecting existing data catalogs and repositories (Beer et al. 2022a). This
enables researchers to find and analyze published digital research objects that may be of
relevance for their own research. LDM offers Web APIs for traversing the LDM catalog
and uploading new digital objects. Moreover, it enables the publication of data services
and live code over LDM data sets. Following Linked Data principles, the LDM catalog is
modeled as an RDF knowledge graph. A SPARQL endpoint allows for querying the RDF
factual statements of all LDM digital objects.

Another main use of LDM is its application as a data management training tool for
researchers. As a small-scale software distribution, LDM is easily installed at a local
computer for training purposes. Demonstrating data sets are also available for this
purpose. In 2023, LDM-training sessions were created and implemented within Mas-
ter and PhD courses provided by the Leibniz University Hanover. An example are the
courses “Responsible Research Data Management” in the doctoral program BIOMEDAS
(BIOMEDAS Management 2023). BIOMEDAS was developed as a cross-university PhD
program within the Academy of the Translational Alliance of Lower Saxony (TRAIN).

3 Support

TIB operates the hosting and long-term availability of LDM, which includes the data
collection and analysis service and the availability of code and documentation on GitHub.

255



This also includes server infrastructure, storage, and personnel for server and application
administration.

4 Conclusion and Outlook

The Leibniz Data Manager is a research data management system that supports searching
and exploring research data across various repositories. LDM follows the FAIR data
principles and resorts to standard vocabularies to represent metadata about research
digital objects. Furthermore, LDM features a (meta-)data management layer for digital
objects, which enables researchers to preview research data, e.g., tables, audio-visual
material like AutoCAD files or 2D and 3D data, or live programming code via Jupyter
Notebook(s) so that their potential for reuse can be easily evaluated. In a next step,
an LDM extension with the most promising FAIR developments and recommendations —
e.g., indexing of FAIR Digital Objects (Smedt, Koureas, and Wittenburg 2020) and FAIR
Signposting (FAIRsharing Team 2023) — is planned. This will contribute to a better
machine-actionability and semantic interoperability of the LDM from a data provider
and data consumer point of view towards a knowledge-driven ecosystem of research data.
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