
Ronin Institute
Ronin Institute

Ronin Institute

State of  the Art in Data 
Citation

Ruth Duerr

This work is licensed under a Creative 
Commons Attribution v4.0 License.



Ronin Institute
Ronin Institute

Ronin Institute

Overview
¥ Citing data in publications is a re-emerging practice that:

¥ Encourages reproducibility of results

¥ Promotes transparency of the research process, 
improving research standards and ensuring 
accountability

¥ Provides credit to data producers and data publishers
¥ Assists data repository and service providers in 

tracking usage to develop appropriate support 
mechanisms

¥ Assigning persistent identifiers is necessary to maintain 
long-term access to the cited data
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Data was in the literature!

In Books and 
Technical  
Reports
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and Journals

Data was in the literature!
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Losing the data citation tradition

• That started changing with the advent of digital data and 
media other than paper

• At first because the publications were still paper


• Why would you want to make your data less accessible?

• Now how do you represent a multi-dimensional data set in a 

two-dimensional medium?  What about audio?  Videos?

•  

•  

•  


• Later because often the data was voluminous
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Data Repositories started as Data Libraries

• World Data Centers set up during the International 
Geophysical Year 1957/8


• Social science repositories started up about that same 
time


• Many repositories transitioned to dealing with digital data 
in the last half of the twentieth century


• Many have been promoting data citation for decades 
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Data citation guidelines and principles

By 2013 many 
groups had been 
working on data 
citation 
guidelines and 
principles for 
many years

Adapted from a slide by Maryann Martone
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Photo: Flickr

Paul Uhlir “...a plea to come together”
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Joint Declaration of Data Citation Principles
• Importance: Data should be considered legitimate, citable products of 

research. Data citations should be accorded the same importance in the 
scholarly record as citations of other research objects, such as 
publications. 

• Credit and Attribution: Data citations should facilitate giving scholarly 
credit and normative and legal attribution to all contributors to the data, 
recognizing that a single style or mechanism of attribution may not be 
applicable to all data. 

• Evidence: In scholarly literature, whenever and wherever a claim relies 
upon data, the corresponding data should be cited. 

• Unique Identification: A data citation should include a persistent method 
for identification that is machine actionable, globally unique, and widely 
used by a community.

Data Citation Synthesis Group. (2014). Joint Declaration of Data Citation Principles. 
http://force11.org/datacitation 
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Joint Declaration of Data Citation Principles
• Access: Data citations should facilitate access to the data themselves and to 

such associated metadata, documentation, code, and other materials, as are 
necessary for both humans and machines to make informed use of the 
referenced data. 

• Persistence: Unique identifiers, and metadata describing the data, and its 
disposition, should persist --  even beyond the lifespan of the data they describe. 

• Specificity and Verifiability: Data citations should facilitate identification of, 
access to, and verification of the specific data that support a claim.  Citations or 
citation metadata should include information about provenance and fixity 
sufficient to facilitate verifying that the specific time slice, version and/or 
granular portion of data retrieved subsequently is the same as was 
originally cited. 

• Interoperability and flexibility: Data citation methods should be sufficiently 
flexible to accommodate the variant practices among communities, but should 
not differ so much that they compromise interoperability of data citation 
practices across communities.

Data Citation Synthesis Group. (2014). Joint Declaration of Data Citation Principles. 
http://force11.org/datacitation 
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• Work in 4 areas: 
• NISO JATS.  
• Identifiers and associated metadata. 
• Common repository interfaces. 
• Putting together and analyzing some exemplar 

journal workflows with suggestions on how the 
editorial process can deal with data citations, to 
provide context and analysis of  commonality for 
the other tasks. 

Data Citation Implementer's Group
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Implications of NISO-JATS support for 
data citation

• Enabling the citation of data to be treated with the 
same “respect” as article citations 

• Journals empowered to structure the citation of data 
in machine-actionable form … 

• … ultimately supporting development of new 
applications and processes 

• Agreements on implementation best practice will 
become important as uptake grows (Data Citation 
Principles!)

For more info: mcentyre@ebi.ac.uk
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Recommendations
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• Data bibliometrics 
• Data services 
• Data Workflows in conjunction with Force 11 group 
• Cost recovery for data centers 
• Dynamic data citation

Research Data Alliance Working Groups
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Coalition for Publishing Data in the Earth Sciences (COPDESS)

• Statement of Commitment from Earth and Space Science 
Publishers and Data Facilities
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Coalition for Publishing Data in the Earth Sciences (COPDESS)

• Data management policies 
• Index of data facilities 
• Released common verbiage for authors, editors, and 

reviewers for a wide variety of journals 
• Extending Re3data.org schema in the Earth Sciences to 

allow detailed identification of what repositories a journal 
accepts as a reasonable place to put data



Making Dynamic Data Citeable
▪Building blocks of supporting dynamic data citation: 

- Uniquely identifiable data records (for unique sort) 
- Versioned data, marking changes as insertion/deletion  
- Timestamps on data insertion / deletions 
- “Query language” for constructing subsets 

▪Add modules: 
- Persistent query store: queries, timestamp, hash, metadata including 

creator of subset  
- Query rewriting module 
- PID assignment to queries 
- Landing page design, citation text  

▪Stable across data source migrations (e.g. diff. DBMS), scalable, 
machine-actionable

Page 14 18

S. Pröll, A. Rauber. Scalable Data Citation in Dynamic Large Databases: Model and Reference Implementation. In IEEE Intl. 
Conf. on Big Data 2013 (v BigData2013), 2013!
http://www.ifs.tuwien.ac.at/~andi/publications/pdf/pro_ieeebigdata13.pdf

http://www.ifs.tuwien.ac.at/~andi/publications/pdf/pro_ieeebigdata13.pdf


Dynamic Data Citation – Deployment
• Researcher uses workbench to identify subset of data 
• Upon executing selection („download“) user gets 

• Data (package, access API, …) 
• PID (e.g. DOI)  (Query is time-stamped and stored) 
• Hash value computed over the data for local storage 
• Recommended citation text (e.g. BibTeX) 

• PID resolves to landing page 
• Provides detailed metadata, link to parent data set, subset,… 
• Option to retrieve original data OR current version OR changes 

• Upon activating PID associated with a data citation 
• Query is re-executed against time-stamped and versioned DB 
• Results as above are returned
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Earth Science View of Citation

ESIP has had guidelines for citation of dynamic data for many 
years 

Doe, J. and R. Roe. 2001, updated daily. The FOO Gridded 
Time Series Data Set. Version 3.2. Oct. 2007- Sep. 2008, 
84°N, 75°W; 44°N, 10°W. The FOO Data Center. http://
dx.doi.org/10.xxxx/notfoo.547983. Accessed 1 May 2011. 

The question is can a reproducible subset identifier be 
generated to replace the red bit. 
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Chemistry View of Citation


