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SUMMARY

The Board on Research Data and Information proposes a study to improve data stewardship, pursuant to the following statement task:

1. Identify best practices in data management across the data life cycle that will provide high-quality support for research over the next decade and beyond, maximizing accessibility, permanence, and interdisciplinary interoperability with minimum feasible effort. Identify how these may differ according to major disciples or types of research.

2. Assess the strengths and weaknesses of current data management techniques and identify opportunities where new research can exploit the strengths and alleviate the weaknesses.

3. Provide conclusions and recommendations to the sponsors for specific, prioritized research objectives that could lead to greater benefits from the data whose collection they now fund.

The study will be completed and published within 18 months. 

BACKGROUND

Research is becoming data-centric, as suggested by Jim Gray in the Fourth Paradigm book (and other writers earlier).   However, our ability to build sensors that gather increasing amounts of data is outrunning our knowledge of how to manage it.  In the report  The Diverse and Exploding Digital Universe,  IDC forecast a 10X increase in the amount of data (including far more than scientific data) between 2006 and 2011, and said “Not all information created and transmitted gets stored, but by 2011, almost half of the digital universe will not have a permanent home.”   The cost of data curation is increasing, there is confusion as to whether data is best kept in disciplinary or institutional care, and both the workforce and knowledge are lacking to do curation efficiently and effectively.

Data stewardship is a life-cycle problem, so the study will examine the entire process from initial collection to final disposal.  The use of data is a complex cultural issue.  Traditionally, the same scientists that collected data were the ones that interpreted it; Galileo dropped objects himself from the Leaning Tower of Pisa.  Today, as we see a separation between the accumulators and the data-miners, new cultural practices are being developed.  The ecology of data management includes researchers, funding agencies, users, universities, and even other countries.  There are many issues, but some of the most prominent among them include intellectual property rules, data citation and publishing, and long term sustainability.

Data curation is being done very widely today, with organizations such as the Digital Curation Centre (in the UK), efforts at major university libraries, and efforts in disciplinary archives such as those in astronomy, seismology, and protein chemistry.  Some archives are maintained by large government agencies (including NIH, NOAA, USGS, DOE and NASA), and others by large universities  or private sector groups.   However, just as the public libraries of the United States hold more books (~816 million) than the research libraries (~565 million), the average data set is in an individual scientific project, not in a large archive.  A survey of best practices must address where data are to be held: what kind of organization, what source of funding support, and what level of attention to the data seem to be most effective?

At different stages of the lifecycle and for different types of research contexts, we will consider the need for research into:

1. What is “data stewardship” and why is it important? How do the requirements differ among disciplines? 

2. What should working scientists consider before they begin their data collection efforts? For example, should an effort be made to standardize instrumentation and recording formats?  If so, by whom?

3. What types of people should be involved in different stages of the data lifecycle?  What skill sets do those people need to have?  Should we teach curation to scientists or science to curators? Can metadata be crowdsourced?

4. How can we best assess the quality of the data that we are storing?  Similarly, how can we assess the quality of any metadata associated with it?  What types of experts or groups should do this assessment?

5. Where should data be kept and made available? Can we model the utility of stored data?  Can we extend such a model to include the cost of dealing with it and the probability of loss?  Who should decide on the tradeoffs between storage, loss, and curation cost?

6. Can we increase the impact of data outside the immediate community of users?  How can we make data more useful in scientific domains outside the one which collected it?   Can we make data more effective for use in public policy discussions and use them to increase the general public’s understanding of science?

7. What should be the window for availability (how soon after collection) and retention of data (how long after collection)?  What are reasonable policies for deciding when to discard data and who should make that decision? How do those decisions differ with the type of data, the type of discipline, and potential use over time? 

PRELIMINARY PLAN OF ACTION

[Note: need a description of committee composition and balance, listing of the type of expertise required for the study committee.]

This study will be completed 24 months after funding is available.  The study committee will primarily be informed by a review of the literature by the project staff and by holding two workshops with experts engaged in different phases of data curation.  [describe workshops]

The committee will meet once to organize the study and the workshops, meet after each workshop, and then meet two more times to write the report and agree on the conclusions and recommendations. 

The study committee’s deliberations will need to cover many viewpoints, since the curation process can be observed either in terms of what it does to individual data items or what it does for a policy maker in Congress or the Executive Branch.
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