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Abstract. One of the key priorities of The European Strategy Forum on Research Infrastruc-
tures (ESFRI) is to build sustainable and FAIR (Findable, Accessible, Interoperable, Reusable) 
infrastructures. However, designing and building such infrastructures requires careful consid-
eration of various factors, such as data interoperability, operational sustainability, and govern-
ance. This poster proposes ten simple rules, inspired by Ten Simple Rules for scientific re-
search, for designing and building a research infrastructure drawing from existing initiatives 
particularly from experiences in preparation of DiSSCo (Distributed System of Scientific Col-
lections) – a new research infrastructure that was in the ESFRI 2018 roadmap. While these 
rules are not comprehensive, they highlight a few essential traits that can be applied across 
different disciplines. For each rule, we highlight how within DiSSCo we accomplished the spe-
cific aspect.  
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1. Introduction

One of the key priorities of The European Strategy Forum on Research Infrastructures (ESFRI) 
is to build sustainable and FAIR (Findable, Accessible, Interoperable, Reusable) infrastruc-
tures. However, designing and building such infrastructures requires careful consideration of 
various factors, such as data interoperability, operational sustainability, and governance. This 
poster proposes ten simple rules, inspired by Ten Simple Rules for scientific research, for de-
signing and building a research infrastructure drawing from existing initiatives particularly from 
experiences in preparation of DiSSCo (Distributed System of Scientific Collections) – a new 
research infrastructure that was in the ESFRI 2018 roadmap. While these rules are not com-
prehensive, they highlight a few essential traits that can be applied across different disciplines. 
For each rule, we highlight how within DiSSCo we accomplished the specific aspect. 

1.1 Rule 1: Ensure a Clear Purpose and Vision 

Before designing and building a research infrastructure, it is important to have a clear purpose 
and vision. This should include a definition of the research infrastructure's scope, its target 
user community, and the expected outcomes. DiSSCo’s focus on European natural science 
collections at the centre of data-intensive scientific excellence and innovation provided a clear 
purpose and vision to work towards [1]. 

1.2 Rule 2: Adopt FAIR Principles from the beginning 

FAIR principles should be adopted from the beginning of the design process. This will enable 
the research community to find and use the data effectively, leading to discoveries and insights. 
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During the ICEDIG project (which delivered the DiSSCo design blueprint) and DiSSCo Pre-
pare, the FAIR implementation plan was at the forefront. DiSSCo’s involvement in the ENVRI 
FAIR poject helped in definning a FAIR implementation plan. DiSSCo’s decision to use Digital 
Object Architecture also aligns with the ongoing work within the FAIR Digital Object specifica-
tion [2, 3]. Looking into specific workflows from multiple organisations and understanding the 
data lifecycle (see Figure 1) helped us to scope different aspects of FAIR.  

Figure 1: Digital Specimen (DS) lifecycle as the core data element for DiSSCo 

1.3 Rule 3: Build on Existing Collaborations and Projects 

By leveraging existing resources and expertise, it is possible to avoid duplicating efforts and 
to build on what has already been achieved. In DiSSCo’s case, different digitisation projects 
over the past decades provided the foundation for building a data-driven ecosystem. EU 
funded Projects deliverables from ICEDIG, SYNTHEYES+ were valuable for the DiSSCo Pre-
pare project. DiSSCo’s involvement in other EU projects also provided opportunities to work 
and collaborate with other research infrastructures (GBIF, LifeWatch, eLTER, ELIXIR).  

1.4 Rule 4: Design for Interoperability 

Interoperability is key to the success of any system. The infrastructure should be designed to 
enable the seamless exchange of data and metadata between different systems and platforms. 
This will ensure that the data is reusable and can be combined with other data to create new 
insights. DiSSCo’s decision to use the FAIR Digital Object framework provides the building 
blocks for creating interoperable systems (see Figure 2; also see [4]) The current development 
effort also focuses on open source solutions that are better suited for delivering interoperable 
research infrastructure.  
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Figure 2: DiSSCo data infrastructure building blocks 

1.5 Rule 5: Consider Sustainability 

The infrastructure must be planned to guarantee long-term technical and financial viability. The 
technical team at DiSSCo adopted a framework for creating modular products that could be 
changed and expanded because of the use of FAIR principles, open source software, and the 
adoption of Agile and DevOps practices. Interoperability and sustainability also enable the sys-
tem to be designed to be flexible and future-proof. For the financial aspect, extensive discus-
sion and planning went on in the preparation phase of DiSSCo towards building a funding 
structure supported by the nation states and a plan towards forming an ERIC (European Re-
search Infrastructure Consortium) [5]. 

1.6 Rule 6: Develop Data Governance and Policy Frameworks 

The infrastructure should be designed to include policies and guidelines that govern data ac-
cess, sharing, and reuse. This will ensure that the data is used ethically and in compliance with 
legal and ethical standards. Even though DiSSCo is not operational yet, our pilot is already 
considering the policy implications of different data workflows (from sample collections to pub-
lishing data). Some of these are also aligned with global policy discussions. At the same time, 
the aforementioned ERIC roadmap is contributing towards a robust discussion around govern-
ance mechanisms. These discussions have significant implications for how resources can be 
allocated to implement the wider technical vision.  
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1.7 Rule 7: Promote Openness and Collaboration 

The infrastructure should be designed to promote openness and collaboration between differ-
ent stakeholders, including researchers, data providers, and infrastructure providers. This will 
ensure that the infrastructure is used to its full potential and that discoveries and insights are 
created. During DiSSCo’s design and preparation phase, we used various modes for collabo-
ration and communication (GitHub, newsletters, webinars for instance).  

1.8 Rule 8: Plan for User Support and Training 

The infrastructure should be designed to include user support services that help researchers 
to use the infrastructure effectively. This includes training, documentation, and technical sup-
port. Both SYNTHESYS+ and DiSSCo Prepare projects had a specific focus on user support 
and training.  

1.9 Rule 9: Ensure Data Security and Privacy 

The infrastructure should be designed to include security and privacy measures that protect 
sensitive data and comply with legal and ethical standards. Even though DiSSCo does not 
deal with human research data, we will have the researcher’s profile and other personal infor-
mation that needs to adhere to GDRP. Along with that, global procedures and steps that are 
in place need to be incorporated within DiSSCo for handling endangered species data. 

1.10 Rule 10: Monitor and Evaluate Progress 

Monitoring and evaluating progress can be achieved by regularly reviewing metrics such as 
usage and impact. The EU project framework for milestones and deliverables provides a struc-
ture for such monitoring and evaluation. However, DiSSCo internally also developed pro-
cesses to ensure we are working towards our vision and allow opportunities for modification 
and improvement.  

2. Conclusion

It is essential to recognise that the proposed set of ten "simple rules" for designing a FAIR 
research infrastructure, while inspired by the FAIR principles, extends beyond them. Rather 
than providing easy-to-follow rules for addressing the 16 FAIR principles, the poster focuses 
on a broader approach towards designing and building a sustainable and interoperable re-
search infrastructure like DiSSCo. The findings emphasise that FAIR is not solely about mak-
ing data discoverable, accessible, interoperable, and reusable. Instead, it encompasses a 
more holistic perspective, considering the entire data lifecycle, governance structure, and other 
digital objects (such as workflow management, algorithms, models, and research software [6]). 
This approach advocates for creating a modular, loosely coupled, yet integrated design that 
can serve the user community's needs. 

The poster advocates for going beyond mere checkbox compliance with the FAIR prin-
ciples and instead adopting a comprehensive, integrated approach. This forward-thinking, 
FAIR-by-design perspective will advance research, collaboration, and knowledge dissemina-
tion in various disciplines. 
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