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Supporting discovery through good data management  

Good data management is not a goal in itself, but rather is the key conduit leading to knowledge 
discovery and innovation, and to subsequent data and knowledge integration and reuse by the 
community after the data publication process. Unfortunately, the existing digital ecosystem 
surrounding scholarly data publication prevents us from extracting maximum benefit from our 
research investments. Partially in response to this, science funders, publishers and governmental 
agencies are beginning to require data management and stewardship plans for data generated in 
publicly funded experiments. Beyond proper collection, annotation, and archival, data stewardship 
includes the notion of ‘long-term care’ of valuable digital assets, with the goal that they should be 
discovered and re-used for downstream investigations, either alone, or in combination with newly 
generated data. The outcomes from good data management and stewardship, therefore, are high 
quality digital publications that facilitate and simplify this ongoing process of discovery, evaluation, 
and reuse in downstream studies. What constitutes ‘good data management’ is, however, largely 
undefined, and is generally left as a decision for the data or repository owner. Therefore, bringing 
some clarity around the goals and desiderata of good data management and stewardship, and 
defining simple guideposts to inform those who publish and/or preserve scholarly data, would be 
of great utility.  

This article describes four foundational principles—Findability, Accessibility, Interoperability, and 
Reusability—that serve to guide data producers and publishers as they navigate around these 
obstacles, thereby helping to maximize the added-value gained by contemporary, formal scholarly 
digital publishing. Importantly, it is our intent that the principles apply not only to ‘data’ in the 
conventional sense, but also to the algorithms, tools, and workflows that led to that data. All digital 
research objects benefit from application of these principles, since all components of the research 
process must be available to ensure transparency, reproducibility, and reusability.  

There are numerous and diverse stakeholders who stand to benefit from overcoming these 
obstacles: researchers wanting to share, get credit, and reuse each other’s data and interpretations; 
professional data publishers offering their services; software and tool-builders providing data 
analysis and processing services such as reusable workflows; funding agencies (private and public) 
increasingly concerned with long-term data stewardship; and a data science community mining, 
integrating and analysing new and existing data to advance discovery. Humans, however, are not 
the only critical stakeholders in the milieu of scientific data. Similar problems are encountered by 
the applications and computational agents that we task to undertake data retrieval and analysis on 
our behalf. These ‘computational stakeholders’ are increasingly relevant, and demand as much, or 
more, attention as their importance grows. One of the grand challenges of data-intensive science, 
therefore, is to improve knowledge discovery through assisting both humans, and their 
computational agents, in the discovery of, access to, and integration and analysis of, task-
appropriate scientific data and other scholarly digital objects. 


