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1. Introduction

The FAIR Data Austria' project is led by the Graz University of Technology
(TU Graz), with TU Wien and the University of Vienna as core partners.
Further cooperation partners are the Academy of Fine Arts Vienna, the
Medical University of Graz, and the University of Innsbruck.

The project contributes to the strengthening of knowledge transfer bet-
ween universities, industry and society and supports the sustainable imple-
mentation of the European Open Science Cloud (EOSC). In this context,
the implementation of the FAIR principles (“Findable, Accessible, Intero-
perable and Reusable”) plays a significant role. Compliance with them is
ensured through (1) integrated research data management (RDM) tailored
to generic and discipline-specific needs of researchers, (2) development of
Next Generation repositories for research data, code, and databases, and
(3) development of training and support services for efficient RDM.

For a successful RDM that complies with the FAIR principles, it is
essential to support the entire lifecycle of research data - from generation
to archiving - with specific expertise and a set of associated tools and
services. This cannot be done as an isolated effort. The FAIR Data Austria
project promotes collaboration between Austrian universities in the deve-
lopment of coherent and solid services for research data. This collective
effort enables Austrian universities to maximize synergies and potential
for resource-optimized collaboration to promote the objectives of Open
Science, Open Data, Open Access, and Open Innovation and secure their
role in the international research landscape.

The following chapters introduce the FAIR Data Austria tools and ser-
vices and outline the current results, lessons learned and next steps.

2. Managing the lifecycle of research data - machine-actionable Data
Management Plans (maDMPs)

Data Management Plans (DMPs) describe the data used and produced
in scientific experiments by specifying where they will be stored, how to
access it, and under what licenses they can be reused (Miksa et al., 2019).
Machine-actionable DMPs (maDMPs) are an official recommendation of
the Research Data Alliance (RDA), who defined a common way for ex-
change of information typically covered by DMPs in a way that can be
acted upon by machines (Miksa et al., 2020). Thus, maDMPs have the
potential to better integrate the stakeholders involved in RDM by facili-
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tating the exchange of information, while remaining compatible with exi-
sting funder requirements.

FAIR Data Austria develops the DAMAP? tool, an open-source soft-
ware facilitating the creation of DMPs. Machine-actionability is one of the
key principles driving the development of DAMAP. To enable this, DAMAP
stores information in a machine-actionable way from the beginning of
data collection and is designed in a way to integrate well with other ser-
vices operated by institutions that can provide or reuse information from
maDMPs. For example, every DAMAP instance retrieves information on
available repositories from re3data’. Integration with specific services is
also possible. For example, TU Wien integrates DAMAP with its personnel
and project database, and provides a custom list of storage locations that
offer services to its researchers. To create a DMP, DAMAP follows a questi-
onnaire based on the Science Europe template and takes into account the
requirements of the Evaluation Rubric®. Currently, DAMAP exports pre-
filled DMPs as MS Word documents that can be further customised and
edited by researchers, who in this way do not have to face the “blank page
syndrome” anymore.

During the development of DAMAP we have learned three major less-
ons. First, achieving the balance between user experience - how easy it is to
write/generate a DMP - and the number of questions and details potenti-
ally needed is not a trivial task. It would be easy to just present the Science
Europe template to researchers, but this could lead to confusion, because
not all questions and topics are equally relevant for all researchers in all si-
tuations. Furthermore, the evaluation rubric requires specific information,
like frequency of backups for storage used, which is not what researchers
may or even should know - such information should be provided automa-
tically depending on the storage location they choose.

This leads to the second challenge we had to face: to prefill some infor-
mation automatically, we had to collect this information first-hand, e.g.
on the frequency of backups of storage services provided by the universi-
ties. This resulted in discussions with various departments that required
clarification of internal workflows and documents before the information
was added to DAMAP. Such discussions should be planned ahead by any
institution that wants to customise DAMAP.

Third, to integrate DAMAP with existing systems, common interfaces
and controlled vocabularies are needed. Using CERIF® for CRIS systems is
one of the options. However, there is still no standardisation among uni-
versities. Hence, there is a need for custom integration between DAMAP
and existing services, e.g. project and personnel databases running at each
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university. This can be solved by software developers, but needs to be plan-
ned, and can also require extra changes in the systems to which DAMAP
connects to.

Ongoing and future work will focus in the first phase on testing DAMAP
with a selected group of researchers and funders to further improve the
guidance and identify further integration possibilities that reduce the need
for manual input. In the second phase, we plan to deploy DAMAP at dif-
ferent universities and strengthen (inter-)national collaborations. In the
long term, we plan to open DAMAP to everyone who is interested, and to
establish a group of users who maintain the software and work jointly to
improve and extend it further.

3. Establishing repositories for research data

Repository platforms play a critical role in the research ecosystem to pre-
serve and share research, enable reproducibility, and enable reuse of da-
tasets and other research output.®

TU Graz, TU Wien, and the University of Innsbruck are establishing
next generation repositories for research data based on the InvenioRDM’
open-source software solution. InvenioRDM is developed as part of a lar-
ge, multi-organization collaboration in partnership with CERN®, with TU
Graz and TU Wien in the core-team. InvenioRDM is a turn-key RDM re-
pository platform based on Invenio Framework and Zenodo®. It provides
a wide range of features that ensure good research data practice and the
implementation of the FAIR principles®.

The InvenioRDM project released the first Long-Term Support (LTS)
version, also known as v6.0, in August 2021, thereby making it suitable
for production systems. Supported features include creating records (any
resource type and file/format size), DOI registration via DataCite, strong
support for persistent identifiers (authors, affiliations, licenses, related pa-
pers/datasets), faceted search, login via institutional account, customiza-
tion, styling and theming, internationalisation, restricted records, share by
link, and embargo support.

A first production version of the TU Graz Repository’ was made availa-
ble to all researchers at TU Graz in April 2021. With the Repository, resear-
chers have a secure digital open-source software solution for the publica-
tion and long-term archiving of research data, publications and educatio-
nal resources that can be accessed via the usual TU Graz Single Sign-on
(SSO). This is the first rollout of InvenioRDM for the collaborative project
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around CERN and has been used as “sounding board” for further deve-
lopment and migration processes. The TU Graz Repository offers many
advantages: secure data storage to prevent data loss, allocation of a DOI
(Digital Object Identifier) to increase citability, efficient updating of data
sets by means of a versioning system, metadata for improved findability
and reuse of data, management of access rights (open, restricted, or clo-
sed access) and granting licences to regulate any future use of the data,
with new features to be added on a continuous basis.

The Repository is operated by the TU Graz Library' together with the
RDM Team''. Users are provided with a detailed documentation on the
deployment of the software solution, a handbook, terms of use and data
protection policy.

TU Wien offers its institutional repository, TU Wien Research Data'?,
operated by the TU Wien Center for Research Data Management, to a clo-
sed group of selected users. By allowing only a closed group of researchers,
the Center can provide individual help to researchers who are learning to
use the new system, while at the same time collecting detailed feedback
that is then used to prioritise developments. The first’> DOl was minted
in December 2020 for the 3 TB dataset of Sentinel-1 satellite data. Since
then, the data repository of TU Wien has been extended with new features
on a rolling basis and improved the user interface and has been subject
to security audits. The development and support team has also created
exhaustive system documentation, policy documents, Service Level Agree-
ments, etc. that are crucial for securing the repository’s long-term mission.
The repository will be made available for all TU Wien researchers to self-
publish their data in 2022.

The in-house repositories at TU Graz and TU Wien have been so far
very well received by the researchers. The feedback collected suggests that
researchers are happy to move their data into an institutional reposito-
ry. An explanation of this is that although many researchers already keep
their data on servers operated by the universities, the data is generally not
compliant with the FAIR principles, and the responsibility to ensure this is
left to them. Hence, they welcome any service that can take care of their
data and makes sure it stays within the university and is not handed over
to third parties, e.g. publishers.

The key difference in establishing a data repository compared to other
software engineering projects is trust: Researchers must trust that their
data will not be lost, e.g. if a project gets discontinued. This requires that
all data received from researchers be handled with care, even during the
pre-production stages in the development of the repository.
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By actively contributing to the InvenioRDM project, our developers got
valuable insights into the software they operate and became key experts in
the advance of the repository software. TU Graz and TU Wien can add fea-
tures to their systems that are developed faster and tested better than if de-
veloped in isolation. One of the next features to be added is the “community
feature” that enables grouping of records to a specific topic and collective
assignment of access rights. In the case of the TU Graz Repository, the next
steps are the integration of various systems (PURE, ALMA) and the develop-
ment of a new data model for Open Educational Resources (OER).

4. Implementing repositories for databases

A repository is designed to preserve data stored in files. However, when it
comes to databases, standard repositories have their limits. The new kind
of repository we propose is designed to store data from databases and
make data citable according to the recommendation of the RDA Data Ci-
tation working group (Rauber, 2015). This database repository will focus
on relational databases, as they are widely used as a core source for data
in many research disciplines. The main challenge here is not only to pre-
serve the data itself but to also provide the common functionality of data-
bases - including the insertion, update, and deletion of records. Users can
design the database directly in the repository; in this way, the repository
can be used from the beginning of the project and not only post factum.
To facilitate this, a rich API (Application Programming Interface) is neces-
sary. We are aware that such a versatile software cannot be finished during
the life span of the project. For this very reason, we focus on the goal to
implement a running open-source prototype.

The software’s core concept and architecture is ready and will be pre-
sented at the iPRES 2021 - 17 International Conference on Digital Pre-
servation. To store the databases, Docker containers are used, with all
additional information in a separate metadata store. In the current the
prototype, users can create a new database and import data from CSV
files over a user interface. A Docker container is created for each new da-
tabase, and changes are tracked through timestamping. Thus, for each
insert, update or delete operation the record is assigned a timestamp. This
way, it can be ensured that queries deliver the exact same result upon re-
execution at any time in the future. Deleted records are marked as deleted.
The concept follows the FAIR data principles and the RDA data citation
recommendation mentioned above.
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As is well-known from similar software development projects, it is es-
sential to keep detailed documentation of the evolution of the reposito-
ries. This has become even more evident due to several changes in the staff.
The formation and changes in the team prompted the need to define the
project’s scope as precisely as possible, thus ensuring that a running pro-
totype with data citation functionality is delivered by the end of the pro-
ject, for without this feature the repository would amount to just another
Docker infrastructure for databases. To improve our productivity, we have
introduced agile software development and adopted three-week sprints as
working method. Additionally, after a long period of home office due to
COVID19 restrictions we have now managed to hold in-person meetings,
which have been essential to solve communication issues that appeared
during the time where only online meetings were possible.

Since the core functionalities of the software have now been established,
we are now implementing core functionalities like the query store. We are
also exploring how to establish a living open-source project that can bring
the software to the status of a production release.

5. Cross-University RDM Training

Providing researchers and support staff with high-quality RDM training is
essential to equip them with the skills and expertise demanded by data-in-
tensive research work. To this end, FAIR Data Austria also develops cross-
university training modules that are accessible through various media for-
mats and are furthermore widely available and (re)usable in the form of
Open Educational Resources (OER).

To streamline efforts and achieve results quickly, the project coordi-
nators formed in December 2020 a dedicated Task Force which includes
representatives from all partner universities. The Training Task Force de-
veloped a concept for cross-university training with three major compon-
ents: (1) webinars on various aspects of RDM as part of the event series
“Research Data Management in Austria”, (2) a curated collection of OER
on data management and digital preservation, (3) new or updated needs-
based RDM courses at the individual universities.

Since June 2020, the project partners have held eight open online work-
shops with a total of over 600 participants. The target groups ranged from
research support staff and service providers to researchers from specific
disciplines. Both a privacy policy and consent forms for the instructors have
been developed. Video recordings and presentation slides have been pu-

Mitteilungen der VOB 74 (2021) Nr. 2: Digitale und soziale Transformation



blished as OER in Phaidra'® (the institutional repository of the University of
Vienna) as well as on YouTube'. All materials are licensed under the CC-BY
4.0 International license so that they can be freely (re)used and adapted
by other institutions and individuals alike willing to teach (and learn) more
about RDM. They can also be incorporated into institutional training as
part of e-learning, blended learning and flipped classroom programs.

The Training Task Force has also prepared multimedia information
websites on RDM core topics, designed for researchers so that they can
quickly familiarize themselves with the main aspects of good RDM prac-
tices. The curated collection of OER materials includes short videos with
transcripts and documentation to ensure accessibility, as well as checklists,
guides, interactive quizzes, and links to further information on each topic.
The development of the OER materials was supported by interns from the
University of Vienna Library, which took part of the new virtual internship
program developed as part of the FAIR Data project (Kalovd, 2021).

In April 2021, the three main partner universities (TU Graz, TU Wien,
University of Vienna) joined the internationally renowned Carpentries
community'® as “The Carpentries Austria” consortium. Nine project mem-
bers have completed part one of the Carpentries instructor training'’ so
far, three of which are now certified Carpentries instructors. The aim of
the Carpentries is to teach fundamental coding and data science skills to
researchers and librarians around the globe.

Besides the Carpentries, FAIR Data Austria collaborates with other na-
tional and international initiatives on training, such as the OER Advan-
ced' project, DINI/nestor UAG Schulungen' and the FOSTER Open Sci-
ence®® project. Plans to develop an exciting new training project, to be
announced later this year, are currently underway together with some of
these initiatives.

Our experiences with the implementation of cross-university RDM trai-
ning are outlined below:

- Thereis a growing interest in RDM training, as demonstrated by the
comparatively large number of participants at our workshops (on
average 75/webinar). In order to keep up with the raising demand
for RDM training after the end of the project, more dedicated re-
sources have to be provided at the institutional and national level.

- It is crucial to raise awareness about the ways and conditions to
share sensitive data and/or metadata. Training in this area for re-
searchers and support staff alike would be beneficial.

- Anyone developing virtual training should not underestimate the
technical issues that might arise, including the recording and editing
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of videos. Testing all the tools before running a webinar unfortuna-
tely does not always guarantee everything will go smoothly on the
day of the event. We therefore strongly advise using back-up recor-
ding software such as OBS?*' when running online workshops.

- There is a plethora of high-quality open access materials on RDM
available online, such as educasts on RDM topics. However, they
are usually not easy to find, and they often lack the metadata, docu-
mentation, and license information necessary for reuse.

- The increase in virtual training caused by the pandemic has rein-
forced the view that interest in RDM training goes beyond country
borders. Future training initiatives should therefore be developed
through stronger international cooperation.

The Training Task Force has planned eight further virtual workshops?®* for
the winter semester of 2021/2022. The webinars will cover the following
topics: Data Clearing House, FAIR Research Data, Repositories for Re-
search Data (InvenioRDM), Data Management Plans in Technical Disci-
plines, Git, Open Educational Resources, FAIRification of Services, and
Metadata for Research Data. Registration for the workshops will open
in September 2021. The goal for the next few months is to invite other
research institutions to offer webinars on additional RDM topics in the
summer semester of 2022 to further establish the workshop series as a key
source of introductory RDM training in Austria.

The OER collection will be published on the FAIR Office Austria® web-
site following a final review in the next months. The ongoing updates of
existing RDM courses, together with design of new ones carried out by
most of the project partners will be documented and made widely availa-
ble as OER in 2022. This will contribute to an increased visibility of Austri-
an RDM training activities worldwide.

6. Professionalization of Data Stewards at Austrian Universities

Universities and other research institutions are fully aware that research
is becoming increasingly data-intensive, interdisciplinary, and collabora-
tive, and are therefore interested in retaining the value inherent in the vast
amounts of research data. The new tasks and challenges brought by this
interest has led to the establishment of Data Stewards, a new type of staff
in academia who play the leading role in the adoption of RDM practices
and expertise in an organisation. Data Stewards combine RDM knowledge
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with expertise in a specific research discipline. The approach to implement
data stewardship programmes depends on the development status at an
institution, its aims, and organizational structures. Our goal in FAIR Data
Austria is to align data stewardship efforts and activities on a national and
international level as well as define data steward models, profiles, compe-
tences, and training for the Austrian context.

Within the framework of the project, landscape studies, surveys and
workshops have been conducted and organized by TU Graz to establish a
concept for data stewardship programmes.

A survey has been conducted with all partner universities to collect in-
put on current history, expectations and plans regarding data stewardship,
to identify a possible route towards FAIR data management (Reichmann,
2020). An inter-university workshop between TU Wien, the University of
Vienna and the Medical University Graz took place in October 2020 at
TU Graz with the aim of defining and specifying Data Steward models
for Austrian universities, together with corresponding profiles and tasks
(Reichmann and Hasani-Mavrigi, 2021). In a follow-up workshop in April
2021, competences for data stewards were defined and mapped to prede-
fined data steward models. Data Stewards of TU Graz provided insights
into their current work and explained which competencies are needed, ba-
sed on their experience (Gruber et.al., 2021). The latest workshop in July
2021 focused on suitable training opportunities where data stewards can
acquire the competences needed. The following trainings were discussed
and evaluated:

- Zertifikatskurs Forschungsdatenmanagement, TH Koln?

- Masterstudium Digitales Datenmanagement, Fachhochschule Pots-

dam und Humboldt University of Berlin®®

- Postgraduate Certificate (Zertifikatskurs) Data Steward, University

of Vienna*

- DataTrain: Training in Research Data Management & Data Science,

U Bremen Research Alliance®’

The TU Graz has employed three Data Stewards, with discipline-specific
backgrounds in mechanical engineering, physics, and life sciences. They
combine basic technical know-how and communication skills to interact
successfully with both infrastructure experts and researchers, obtaining
useful information from the former to provide the best support for the
latter. Among their duties, which comprise organizational tasks, operati-
onal activities, and awareness-raising actions, the development of faculty-
specific RDM policies is the most important, with the implementation of
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the first of its kind in Austria by the Faculty of Mechanical Engineering
and Economics of TU Graz as one of its first major achievements®. The
first measures of the new policy will be implemented by the end of 2021.
It is hoped that the policy developed can be used as a blueprint for other
faculties and institutions.

In the fall of 2020, a “Data Stewardship Working Group”, coordinated
by the department Repository Management PHAIDRA-Services of the Vi-
enna University Library, was established at the University of Vienna on be-
half of the Vice-Rectorate for Digitization and Knowledge Transfer. This in-
itiative included an analysis of vacancy listings for data stewards at various
research institutions (Kalova and Gansdorfer, 2021), as well as interviews
with data stewards in Austria and other European countries (Gansdorfer,
2020). The aim of both initiatives was to determine the most common
tasks of data stewards, as well as the skills and competences necessary to
complete them. Based on the results, the Working Group has developed
a concept for institutional data stewardship at the University of Vienna.
Furthermore, the University of Vienna Library is currently designing the
first postgraduate certificate course for future data stewards, which will be
open to researchers from all disciplines as well as research support staff. A
demand-based curriculum is currently being designed to adequately pre-
pare future data stewards for their tasks.

Our experience with the professionalization of Data Stewards at Austri-
an Universities shows that academic institutions have different prerequi-
sites and requirements for the implementation of data stewardship pro-
grammes. Therefore, different models must be considered that take into
account the different ways in which establishing data steward positions is
handled by the universities, by e.g. repurposing existing positions or fun-
ding new ones.

After their implementation, Data Stewards face different challenges
and expectations. Communication and awareness-raising for good RDM,
together with clearly defined roles and responsibilities, remain challenges
for all partners. Additionally, there is a high demand for data science and
programming skills and competences.

The experience gained and the results obtained should be used to revi-
se Data Steward training opportunities and to work further to match the
requirements (university size, available resources, subject areas, number
of DMPs/year, etc.) and existing solutions (number of Data Stewards,
central/decentralised models, profiles, training...). The long-term goal is
to establish a self-assessment toolkit that research institutions can use to
identify and implement the data steward model that best suits them.
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7. FAIR Office Austria

The FAIR Office Austria initiative emerged from the FAIR Data Austria pro-
ject has set itself the goal to connect stakeholders from research commu-
nities and service providers to jointly advance the implementation of the
FAIR principles in Austria. More information can be found on https://
fair-office.at/ or via email at contact@fair-office.at.

The FAIR Office Austria website serves as information hub and faci-
litator of the FAIR principles in different scientific disciplines. To reflect
the transdisciplinary and trans-institutional character of this initiative, the
Office is managed and operated by three universities: TU Graz, TU Wien,
University of Vienna in the core team. The Office is also conceived as a
transnational interface that makes national activities that contribute to
international efforts (EOSC?, GO FAIR?®, RDA?") visible.

The launch event of FAIR Office Austria took place on 9™ June 2021.
At the event, speakers from the GO FAIR initiative, Austrian Ministries and
the participating universities engaged in multi-perspective discussions on
the FAIR principles, with presentation of European initiatives and legal
frameworks relevant for FAIR as well as the technical side of FAIR. Case
studies were used to explain how the FAIR principles facilitate the handling
of sensitive data and the cooperation between different institutions. FAIR
Office Austria will support the exchange on FAIR topics in the Austrian
research landscape. The video recording and the slides of the event are
available through the repository Phaidra?®’.

During the international GO FAIR® Festival in June 2021, FAIR Office
Austria was accepted as one of the emerging national GO FAIR Offices,
along with the Netherlands and Denmark. The Office will thus be part of
the global GO FAIR initiative and will support its governance. At the local
level, it will advocate for active participation in GO FAIR Implementation
Networks (INs). INs are working groups dedicated to defining and creating
specific materials and tools as elements of an “Internet of FAIR Data and
Services” (IFDS).

When starting the FAIR Office Austria, it was planned to build a net-
work of local reference points, initially found mainly in local research sup-
port units. During the project, other stakeholders such as interested re-
searchers have come into focus as well, which has led the Office to expand
the network to include all interested persons.

Engagement with other Austrian initiatives such as RDA Austria and the
EOSC Mandated Organization have taken place, as FAIR is important to
all supporting good RDM practices. As the national GO FAIR Office has
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just been founded recently, support of the GO FAIR International Support
& Coordination Office (GFISCO) and coordination with other national/
regional GO FAIR offices will be the next step, as well as the facilitation
of the involvement of Austrian stakeholders in GO FAIR Implementation
Networks.

In general, it is expected that the implementation and further deve-
lopment of FAIR Office Austria, the support of FAIR knowledge-building,
and sharing of good implementation practices will continue in the future.
This will be facilitated by contacting relevant initiatives and bodies in Aus-
tria (research performing institutions, funding organizations, ministries,
industry, etc.) and further engagement with other Austrian initiatives. The
Office will start a quarterly FAIR newsletter in September 2021, to keep
interested people up to date on international and national development
and upcoming events®*.

8. Conclusion

This article gives an overview of the FAIR Data Austria project and de-
scribes the efforts of Austrian universities to create open and trustworthy
environments for accessing and managing research data. FAIR Data Aus-
tria pursues the strengthening of knowledge transfer between universities,
industry, and society, and supports the sustainable implementation of the
European Open Science Cloud (EOSC) with the adoption of FAIR princip-
les, which mandate that research data be Findable, Accessible, Interope-
rable, and Reusable.
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