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Data  



• Australian Research Council  
– Code for the Responsible Conduct of Research 
– Data management plans 

• National Science Foundation 
– Data sharing requirements 
– Data management plans 

• U.S. Federal policy 
– Open access to publications 
– Open access to data 

• European Union 
– European Open Data Challenge 
– OpenAIRE 

• Research Councils of the UK 
– Open access publishing 
– Provisions for access to data 
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Open access policies 



Big Data, Little Data, No Data: 
Scholarship in the Networked World 

• Part I: Data and Scholarship  
– Ch 1: Provocations  
– Ch 2: What Are Data?  
– Ch 3: Data Scholarship  
– Ch 4: Data Diversity 

• Part II: Case Studies in Data Scholarship 
– Ch 5: Data Scholarship in the Sciences  
– Ch 6: Data Scholarship in the Social Sciences  
– Ch 7: Data Scholarship in the Humanities  

• Part III: Data Policy and Practice   
– Ch 8: Releasing, Sharing, and Reusing Data  
– Ch 9: Credit, Attribution, and Discovery  
– Ch 10: What to Keep and Why 
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Data, Publications, and Scholarship 

• Data 

• Publications 

• Publications vs. Data 

• Releasing data 

• Keeping data useful 
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Persistent URL: photography.si.edu/SearchImage.aspx?id=5799 
Repository: Smithsonian Institution Archives  

http://photography.si.edu/SearchImage.aspx?id=5799
http://photography.si.edu/SearchImage.aspx?id=5799
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Data  



8 http://www.datameer.com/product/hadoop.html 

Big Data 



Long tail of data 
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Slide: The Institute for Empowering Long Tail Research 
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Open Data: Free 

• A piece of data or 
content is open if anyone 
is free to use, reuse, and 
redistribute it — subject 
only, at most, to the 
requirement to attribute 
and/or share-alike 
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Open Data Commons. (2013).  

State Library and Archives of 
Florida, 1922. Flickr commons 
photo 





Open Data: Useful 

• Openness, flexibility, transparency, 
legal conformity, protection of 
intellectual property, formal 
responsibility, professionalism, 
interoperability, quality, security, 
efficiency, accountability, and 
sustainability.  

12 

Organization for Economic Cooperation and Development. (2007). 
OECD Principles and Guidelines for Access to Research Data from Public Funding.  
http://www.oecd.org/dataoecd/9/61/38500813.pdf 
 



http://www.census.gov/population/cen2000/map02.gif 

What are data? 

ncl.ucar.edu 

http://onlineqda.hud.ac.uk/Intro_QDA/Examples_of_Qualitative_Data.php 

Marie Curie’s notebook aip.org 

hudsonalpha.org 
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Pisa Griffin 
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Data are 
representations of 
observations, 
objects, or other 
entities used as 
evidence of 
phenomena for the 
purposes of research 
or scholarship.  

 C.L. Borgman (2015). Big Data, Little Data, No 
Data: Scholarship in the Networked World.  
MIT Press 

http://www.genome.gov/dmd/img.cfm?node=Photos/Graphics
&id=85327 



Making useful data 

15 http://astro.uchicago.edu/~frieman/SDSS-telescope-photos/ 

Sloan Digital Sky Survey Telescope, 
Apache Point, New Mexico 

http://enl.usc.edu/~jpaek/data/cyclops/bird_nest_2008/figures/nestbox2.jpg 

Sensor networks 



Research process 

• Models and theories 

• Research questions 

• Methods 

– Tools 

– Data sources 

– Practices 

– Infrastructure 

– Domain expertise 
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Research process 

• Models and theories 

• Research questions 

• Methods 

– Tools 

– Data sources 

– Practices 

– Infrastructure 

– Domain expertise 

 
17 Commons photo: Science Gossip, 1894 



18 Telescope for the Sloan Digital Sky Survey, Apache Point, New Mexico 
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Center for Embedded Networked Sensing 
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• NSF Science & Tech Ctr, 2002-2012 
• 5 universities, plus partners 
• 300 members 
• Computer science and engineering 
• Science application areas 

Slide by Jason Fisher, UC-Merced,  

Center for Embedded Networked Sensing (CENS) 



Science <–> Data 

Engineering researcher:  
“Temperature is temperature.”  

Biologist: “There are hundreds 
of ways to measure 
temperature. ‘The temperature is 
98’ is low-value compared to, ‘the 
temperature of the surface, 
measured by the infrared thermopile, 
model number XYZ, is 98.’ That 
means it is measuring a proxy for a 
temperature, rather than being in 
contact with a probe, and it is 
measuring from a distance. The 
accuracy is plus or minus .05 of a 
degree. I [also] want to know that it 
was taken outside versus inside a 
controlled environment, how long it 
had been in place, and the last time 
it was calibrated, which might tell me 
whether it has drifted.."  

 

CENS Robotics team 



22 Arte islamica, ippogrifo, XI sec 03, own work 

http://vcg.isti.cnr.it/griffin/ 



Publications 

23 http://www.cse.psu.edu/hpcl/images/publications.jpg 



Publications 

24 http://humannaturelab.net/wp-content/uploads/2015/01/Fig1-no-text-village-2-only-selection.png 



25 

 

 

Pepe, A., Mayernik, M. S., Borgman, C. L. & Van de Sompel, H. (2010). From Artifacts to Aggregations: Modeling Scientific 
Life Cycles on the Semantic Web. Journal of the American Society for Information Science and Technology, 61(3): 567–582. 
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REM slide 



Random walk 

27 http://www2.ess.ucla.edu/~jewitt/oort2-random.html 



Publications <–> Data 

Publications are 
arguments made 
by authors, and 
data are the 
evidence used to 
support the 
arguments.  

 

 

C.L. Borgman (2015). Big Data, Little Data, No Data: Scholarship in the Networked World. MIT Press 



Publications <–> Data 

• Article 1 

• Article 2 

• Article 3 

• Article 4 

 

 

• Article n 

• Dataset time 1 

• Dataset time 2 

• Observation time 1 

• Visualization time 3 

• Community collection 1 

• Repository 1 

 



Publications <–> Data 

• Publications 

– Independent units 

– Authorship is negotiated 

• Data 

– Compound objects 

– Ownership is rarely clear 

– Attribution 

• Long term responsibility: Investigators 

• Expertise for interpretation: Data collectors and analysts 

 
http://www.genome.gov/dmd/img.cfm?node=Photos/Graphics
&id=85327 



Attribution of data 
• Legal responsibility 

– Licensed data 
– Specific attribution required 

• Scholarly credit: contributorship 
– “Author” of data 
– Contributor of data to this publication 
– Colleague who shared data 
– Software developer 
– Data collector 
– Instrument builder 
– Data curator 
– Data manager 
– Data scientist 
– Field site staff 
– Data calibration  
– Data analysis, visualization 
– Funding source 
– Data repository 
– Lab director 
– Principal investigator 
– University research office 
– Research subjects 
– Research workers, e.g., citizen science… 

31 

For Attribution -- Developing Data Attribution and 
Citation Practices and Standards: Summary of an 
International Workshop. Washington, D.C.: The 
National Academies Press. 2012 



“Publishing” data 

• To make public 

• To release, post, or share some unit of data 

• To link a publication with a dataset 

• To peer review some unit of data  

• To curate, preserve, and steward data 

– Build coherent collections 

– Sustain scientific value 

– Make discoverable and accessible 

http://www.genome.gov/dmd/img.cfm?node=Photos/Graphics
&id=85327 
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Research objects 
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Precondition:  

 

Researchers share data 

35 



Ways to release data 

• Centralized data production 
– Top down investments in data 
– Pooled data resources for the 

community 

• Decentralized data production 
– Bottom up investments in data 
– Local data resources pooled later 

• Post on websites 
• Share privately upon request… 

36 
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Lack of incentives to release data 

• Labor to document data 

• Benefits to unknown others  

• Competition 

• Control 

• Confidentiality… 
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Image source: www.buildingsrus.co.uk/.../ target1.htm 



Lack of incentives to reuse data 

• Identify useful data 

– Documentation 

– Interpretation 

– Software 

• Cleaning 

• Trust 

• Credit 

• Licensing… 

 http://fyi.uiowa.edu/wp-content/uploads/2011/10/utopia_in_four_movements_filmstill5_utopiasign.jpg 
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Keeping Data Useful 

Flickr Commons Photo: Women working in the Pinion Department at Bulova Watch,  
Southern Methodist University Libraries; Creator: Richie, Robert Yarnall (1908-1984), 1937  

 



Discovery and Interpretation 

• Identify the form and content 
• Identify related objects 
• Interpret 
• Evaluate 
• Open 
• Read 
• Compute upon 
• Reuse 
• Combine 
• Describe 
• Annotate… 

 43 Image from Soumitri Varadarajan blog. Iceberg image © Ralph A. Clevenger. Flickr photo 



Metadata 

• Metadata is structured 
information that describes, 
explains, locates, or 
otherwise makes it easier 
to retrieve, use, or manage 
an information resource.  

– descriptive  

– structural 

– administrative  

 National Information Standards Organization 2004 photo by @kissane 

https://twitter.com/kissane/
https://twitter.com/kissane/


Provenance 

• Libraries: Origin or source 

• Museums: Chain of custody 

• Internet: Provenance is information about 
entities, activities, and people involved in 
producing a piece of data or thing, which can 
be used to form assessments about its quality, 
reliability or trustworthiness. (World Wide Web 

Consortium (W3C) Provenance working group) 

British Library, provenance record: 
Bestiary - caption: 'Owl mobbed by 
smaller birds' 

 



• Reuse by investigator 

• Reuse by collaborators 

• Reuse by colleagues 

• Reuse by unaffiliated others 

• Reuse at later times 
– Months 

– Years 

– Decades 

– Centuries 

 

Reuse across place and time 

46 Image from Soumitri Varadarajan blog. Iceberg image © Ralph A. Clevenger. Flickr photo 



http://www.librarygirl.net/2013/08/putting-your-best-foot-forward-tl.html 

Data Curation and Stewardship 

• Services and tools 

• Data management planning 

• Selection and appraisal 

• Metadata, provenance 

• Migration 

• Economics 

• Infrastructure 
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Economics of the Knowledge Commons 
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                           Subtractability / Rivalry 

Low High 

Exclusion 
 

Difficult 
 

Public Goods 
General knowledge 
Public domain data 

Common-pool 
resources 
Libraries 
Data archives 

Easy Toll or Club Goods 
Subscription journals 
Subscription data 

Private Goods 
Printed books 
Raw or 
competitive data  

Adapted from C. Hess & E. Ostrom (Eds.), Understanding knowledge as a commons:  
From theory to practice. MIT Press. 
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Data Repositories 



Conclusions 
• Data 

– Representations used as evidence 
– One person’s signal is another’s noise  

• Publications 
– Peer-reviewed documents 
– Networks of research objects 

• Publications vs. data 
– Authorship vs. attribution, credit 
– Relationships are many to many 

• Releasing data 
– “Publishing data” is an oxymoron 
– Lack of incentives to release or reuse 

• Keeping data useful 
– Invest in repositories, infrastructure, expertise 
– Value propositions vary 

 51 
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