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Data Stewardship means
Making Choices

Source: Cliff Strutz
http://www.roadfood.com/photos/10203.jpg



to support

Discoverability
and
Sustainability

but also



Integrity / Trust
Credit / Attribution
Security
Provenance
Usability 
Visibility
Compliance 
Interoperability
Metrics                                 
Lower cost $$$ more?



...and stewardship means supporting these over time

Source: NASA Goddard Space Flight Center,
https://www.flickr.com/photos/gsfc/9524854754



Digital data is 
fragile,

the web is volatile



Broad open access 
today...

it’s also good for
long-term sustainability



Another perspective on the same:

Lots of copies keeps stuff safe
Lots of description keeps stuff meaningful
Lots of services keeps stuff useful
Lots of uses keeps stuff valuable

Abrams, S., Cruse, P., & Kunze, J. (2009, May). Permanent Objects, Disposable Systems. Presented at the 4th 
International Conference on Open Repositories, Georgia Institute of Technology, Atlanta GA. Retrieved from https:
//smartech.gatech.edu/handle/1853/28490



Though we’re at a tech workshop, please note: 
there is no digital stewardship machine

Louis Haghe [Public domain], via Wikimedia Commons
https://commons.wikimedia.org/wiki/File%3AMoving_Machinery_-_Dickinson's_comprehensive_pictures_of_the_Great_Exhibition_(1854)_vol_2%2C_plate_XXI_-_Royal_Coll.jpg



Structures & planning aid the decision-making 
process
in policies:

http://ukdataservice.ac.uk/media/398725/cd227-collectionsdevelopmentpolicy.pdf



...in recommended 
formats

http://www.loc.gov/preservation/resources/rfs/data.html



...in file 
names

source: Federation of Earth Science Information Partners’ 
Data Management for Scientists Short Course. "Assign 

Descriptive File Names."  authored by Robert Cook from 
the Oak Ridge National Laboratory.

http://commons.esipfed.org/node/702



Structures & tools are important, but
people are crucial for stewardship, too

By David Shankbone (David 
Shankbone) [CC BY 3.0 (http:
//creativecommons.
org/licenses/by/3.0)], via 
Wikimedia Commons



Data Management in Universities
and its Drivers
“There are three primary (and related) motivations for 
developing a robust data curation infrastructure: enabling 
new discoveries by exposing data for use in data-driven 
research, ensuring access to and preservation of scholarly 
output, and meeting existing or forthcoming requirements of 
funding agencies or institutions regarding data 
management, retention, and access.”

Cornell University Library Data Working Group, “Digital Research Data Curation: Overview of Issues, 
Current Activities, and Opportunities for the Cornell University Library,” May 2008, accessed April 30, 2015, 
http://ecommons.library.cornell.edu/bitstream/1813/10903/1/DaWG_WP_final.pdf

http://ecommons.library.cornell.edu/bitstream/1813/10903/1/DaWG_WP_final.pdf
http://ecommons.library.cornell.edu/bitstream/1813/10903/1/DaWG_WP_final.pdf
http://ecommons.library.cornell.edu/bitstream/1813/10903/1/DaWG_WP_final.pdf


Benefits to research & public 
good

Data Management in Universities
and its Drivers

Requirements from stakeholders



Good data management begins with a 
plan.

A valuable resource for data management planning -- 
Digital Curation Centre (2013), Checklist for a Data Management Plan. v.4.0, Edinburgh: 
Digital Curation Centre, accessed April 30, 2015. Available online: http://www.dcc.ac.
uk/resources/data-management-plans

http://www.dcc.ac.uk/resources/data-management-plans
http://www.dcc.ac.uk/resources/data-management-plans
http://www.dcc.ac.uk/resources/data-management-plans
http://www.dcc.ac.uk/resources/data-management-plans


Points to consider:

1. “What types of data will be produced in terms of format, 
file size, and classification?

2. What metadata standards do you need to follow for 
documentation?

3. Do any considerations need to be make to protect 
sensitive information, including study participant 
confidentiality and intellectual property protection?

4. What policies do you need to follow with respect to data 
sharing and reuse?

5. How will you ensure archiving and preservation of the 
data you will produce?”

From University of Minnesota Libraries, “Creating a Data 
Management Plan,” https://www.lib.umn.edu/datamanagement/DMP Graphic from Bielefeld University https://data.uni-bielefeld.

de/en/data-management-plan

https://www.lib.umn.edu/datamanagement/whatdata
https://www.lib.umn.edu/datamanagement/DMP


Should we plan to save all the data 
we create?

mkuram’s Flickr stream, https://www.flickr.
com/photos/mkuram/4872078284/

Not a very practical approach in the long-
run --

Finding what you need later can be made 
more difficult;

Digital content will continue to grow;

There are costs associated with properly 
preserving data (i.e. backups; human 
resources; creating metadata)



Whyte, A. & Wilson, A. (2010). "How to Appraise and Select Research Data for 
Curation". DCC How-to Guides. Edinburgh: Digital Curation Centre. Available 
online: http://www.dcc.ac.uk/resources/how-guides/appraise-select-data

Considerations for what to keep --

Relevance to organizational mission

Legal requirements

Uniqueness

Future historical/scientific value

                  Replicability

Costs



Excerpt from NYC’s Open Data 
Policy and Technical Standards 
Manual, September 2012. 
Available online: http://www.nyc.
gov/html/doitt/downloads/pdf/nyc_
open_data_tsm.pdf

http://www.nyc.gov/html/doitt/downloads/pdf/nyc_open_data_tsm.pdf
http://www.nyc.gov/html/doitt/downloads/pdf/nyc_open_data_tsm.pdf
http://www.nyc.gov/html/doitt/downloads/pdf/nyc_open_data_tsm.pdf
http://www.nyc.gov/html/doitt/downloads/pdf/nyc_open_data_tsm.pdf


About licensing

“If information is to be truly public, and maximally re-
usable, there should be no license-related barrier to the 
re-use of public information. To be completely “open,” 
public government information should be released 
completely into the worldwide public domain and clearly 
labeled as such.”

Sunlight Foundation, “Open Data Policy Guidelines,” accessed April 30, 2015. Available online: http:
//sunlightfoundation.com/opendataguidelines/#license-free

http://sunlightfoundation.com/opendataguidelines/#license-free
http://sunlightfoundation.com/opendataguidelines/#license-free
http://sunlightfoundation.com/opendataguidelines/#license-free


Available online: http:
//opendatacommons.org/licenses/

For a brief and useful 
discussion on IP and data, 
see: Peter Hirtle, “Introduction 
to Intellectual Property Rights 
in Data Management, 2011, 
https://confluence.cornell.
edu/display/rdmsgweb/introdu
ction-intellectual-property-
rights-data-management

http://opendatacommons.org/licenses/
http://opendatacommons.org/licenses/
http://opendatacommons.org/licenses/
https://confluence.cornell.edu/display/rdmsgweb/introduction-intellectual-property-rights-data-management
https://confluence.cornell.edu/display/rdmsgweb/introduction-intellectual-property-rights-data-management
https://confluence.cornell.edu/display/rdmsgweb/introduction-intellectual-property-rights-data-management
https://confluence.cornell.edu/display/rdmsgweb/introduction-intellectual-property-rights-data-management
https://confluence.cornell.edu/display/rdmsgweb/introduction-intellectual-property-rights-data-management


Privacy Considerations

Documentation from the 
University of Pittsburgh IRB



Privacy Considerations

There is a need to be mindful of both direct identifiers and 
indirect identifiers in your data.

The UK Data Archive notes --
“Anonymising research data can be time consuming and therefore costly. 
Early planning can help reduce the costs...Anonymisation techniques for 
quantitative data may involve removing or aggregating variables or 
reducing the precision or detailed textual meaning of a variable. Special 
attention may be needed for relational data, where connections between 
variables in related datasets can disclose identities, and for geo-referenced 
data, where identifying spatial references also have a geographical value.”

UK Data Archive, “Anonymisation” guidance, accessed May 4, 2015. Available online: http://www.
data-archive.ac.uk/create-manage/consent-ethics/anonymisation



UK Information Commissioner’s Office. Anonymisation: Managing Data Protection Risk Code of Practice, 
November 2012, accessed May 4, 2015. https://ico.org.uk/media/1061/anonymisation-code.pdf

UK Information Commissioner’s Office, The Guide to Data Protection, v2.2, March 31, 2015, accessed April 30, 
2015. https://ico.org.uk/media/for-organisations/documents/1607/the_guide_to_data_protection.pdf

https://ico.org.uk/media/1061/anonymisation-code.pdf
https://ico.org.uk/media/for-organisations/documents/1607/the_guide_to_data_protection.pdf


Metadata:
Data

about
Data



“In essence, metadata is the extra baggage associated with any resource that 
enables a real or potential user to find that resource; to decide whether or not is 
valuable to them; to discover where, when, and by whom it was created, as well 
as for what purpose; to know what tools will be needed to manipulate the 
resource; to determine whether or not they will actually be allowed to access 
the resource and how much this will cost them. Metadata is, in short, a means 
by which largely meaningless data may be transformed into information, 
interpretable and reusable by those other than the creator or the data 
resource.”

Paul Miller – “Metadata: What It Means for Memory Institutions” In Metadata Applications and 
Management (2004)

A better definition...



Riley, Jennifer. (2010). Seeing Standards: A Visualization of the Metadata Universe. http://www.dlib.indiana.edu/~jenlrile/metadatamap/ 

Consistency 
& Standards

http://www.dlib.indiana.edu/~jenlrile/metadatamap/


“Standards" by XKCD is licensed under CC BY-NC 2.5

https://xkcd.com/927/
http://www.flickr.com/photos/sixteenmilesofstring/
http://xkcd.com/
https://creativecommons.org/licenses/by-nc/2.5/


Data Catalog Vocabulary (DCAT)

● An RDF vocabulary designed to describe 
data sets and facilitate interoperability 
between data catalogs published on the 
Web
○ http://www.w3.org/TR/vocab-dcat/

● Built upon existing, well known, and vetted 
metadata schema -- Dublin Core

http://www.w3.org/TR/vocab-dcat/
http://www.w3.org/TR/vocab-dcat/


http://www.w3.org/TR/vocab-dcat/#vocabulary-overview 

http://www.w3.org/TR/vocab-dcat/#vocabulary-overview
http://www.w3.org/TR/vocab-dcat/#vocabulary-overview


Project Open Data Metadata Schema v1.1

● A set of required fields (title, description, 
tags, etc.), based on DCAT, for describing 
data sets in U.S. Government data catalogs.
○ https://project-open-data.cio.gov/v1.1/schema/

● Data.gov follows the schema for every data 
set displayed on http://data.gov. 

https://project-open-data.cio.gov/v1.1/schema/
https://project-open-data.cio.gov/v1.1/schema/
http://data.gov


Controlled 
Vocabularies, 
Thesauri, & 
Taxonomies



● Geonames
○ Geographical database covers all countries and 

contains over eight million place names
○ http://www.geonames.org/ 

● Internet Assigned Number Authority (IANA) 
Media Types
○ aka MIME Types
○ http://www.iana.org/assignments/media-

types/media-types.xhtml 

http://www.geonames.org/
http://www.geonames.org/
http://www.iana.org/assignments/media-types/media-types.xhtml
http://www.iana.org/assignments/media-types/media-types.xhtml
http://www.iana.org/assignments/media-types/media-types.xhtml


Data Dictionaries



Documentation

Bonanjo - Centre de documentation et information urbanisme (CUD). Photo by Marta Pucciarelli, Douala, 2013. - Bonanjo - Centre de 
documentation et information urbanisme (CUD) 05.JPG. Licensed under CC BY-SA 3.0 via Wikimedia Commons -
http://commons.wikimedia.org/wiki/File:Bonanjo_-_Centre_de_documentation_et_information_urbanisme_%28CUD%29_05.JPG 

http://commons.wikimedia.org/wiki/File:Bonanjo_-_Centre_de_documentation_et_information_urbanisme_%28CUD%29_05.JPG
http://commons.wikimedia.org/wiki/File:Bonanjo_-_Centre_de_documentation_et_information_urbanisme_%28CUD%29_05.JPG


Application 
Profile



Crosswalk



Improving 
Metadata 
Quality

"X-Ray Circuit Board Zoom 2" by X-Ray_Circuit_Board_Zoom.jpg: SecretDiscderivative work: Emdee (talk) - X-Ray_Circuit_Board_Zoom.
jpg. Licensed under CC BY-SA 3.0 via Wikimedia Commons - http://commons.wikimedia.org/wiki/File:X-Ray_Circuit_Board_Zoom_2.
jpg#/media/File:X-Ray_Circuit_Board_Zoom_2.jpg / green filter

http://commons.wikimedia.org/wiki/File:X-Ray_Circuit_Board_Zoom_2.jpg#/media/File:X-Ray_Circuit_Board_Zoom_2.jpg
http://commons.wikimedia.org/wiki/File:X-Ray_Circuit_Board_Zoom_2.jpg#/media/File:X-Ray_Circuit_Board_Zoom_2.jpg
http://commons.wikimedia.org/wiki/File:X-Ray_Circuit_Board_Zoom_2.jpg#/media/File:X-Ray_Circuit_Board_Zoom_2.jpg


● Documenting the Process
○ Leveraging existing standards
○ Creating application profiles
○ “Requiring” data dictionaries
○ Understanding software & hardware requirements
○ Considering storage, maintenance, & stewardship needs

● Documenting the Policies
○ Collection & retention
○ Privacy & rights
○ Data cleaning/scrubbing 
○ Licensing & reuse



Infrastructure?

Source: Mac Qin
https://www.flickr.com/photos/qin1109/9627495095/



Infrastructure

Source: Kordite
https://www.flickr.com/photos/kordite/6578136503



Choices sink into Infrastructure

Metadata

Policies
Formats Management 

PlansNaming 
Conventions

Vocabularies
Schema

Servers & 
Platforms

Curation

Linked Open 
Data

LicensesInterfaces

Infrastructure



Standards are Infrastructure



APIs are Infrastructure

● Computational access
○ Computers talking to 

Computers

● Allows for generative 
access
○ Discoverability
○ Interoperability
○ and more!

● Promotes use
○ Use promotes value



Licenses are Infrastructure

● Legal Access
○  Lawyers talking to 

Lawyers

● Allows for generative 
use
○ Use keeps stuff valuable

● Creative Commons
○ Free as in Beer
○ Free as in Speech



● Infrastructure as a 
Service (IaaS)

● Maintenance becomes 
other people’s 
problem

● But what about 
stewardship?
○ Dark side of the cloud

The Cloud is Infrastructure



INFRASTRUCTURE IS PEOPLE!



One person’s infrastructure...

Source: Zach Frailey
https://www.flickr.com/photos/zrfraileyphotography/6510707249/

https://www.flickr.com/photos/zrfraileyphotography/6510707249/
https://www.flickr.com/photos/zrfraileyphotography/6510707249/


...is someone else’s job.



Librarians know all this...stuff

● And we are here to 
help!

● Social and Technical 
Expertise

● Find us at:
○ Public & Academic 

Libraries
○ Schools of Information / 

Library Science



Questions?



Cyborgs...er...Data Professionals



Hackers & Security


