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Defining machine-actionable DMPs

This term refers to information that is structured in a consistent way so that 
machines, or computers, can be programmed against the structure. 

Data Documentation Initiative 
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Stakeholders and benefits

Researchers

Institutions / Organizations

Repositories / Infrastructure 

Funders

Publishers?
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What do we want machine-actionable DMPs to do?

They should enable...

● Discovery
● Consistency
● Resource allocation
● Compliance monitoring
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Review of current work (i): DMP vocabularies

● CASRAI DMP Ethics Review vocabulary 
○ embargoes, intellectual property rights, security

● DMP extension of the DataID ontology 
○ RDF, DMP lifecycle, includes re3data schema

● DCC themes for DMPs 
○ Questions and guidance in DMPonline are tagged with themes to 

match/overlay them.

● Data Practices and Curation vocabulary (DPCVocab)
○ 3 categories—Research Data Practices, Data, Curation—with 187 terms

http://dictionary.casrai.org/DMP_Ethics_Review
http://dictionary.casrai.org/DMP_Ethics_Review
http://wiki.dbpedia.org/use-cases/data-management-plan-extension-dataid
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Review of current work (ii): DMP standards

● DART Project rubric for DMP evaluation 
○ Analytic rubric to standardize review of NSF DMPs
○ UK group using it to create rubrics for UK funders

● Univ. of Colorado competition for best DMPs (2014 – ) 
○ $2k prize for best DMPs from 5 disciplines
○ Guidelines for DMPs on library website 

● Ten Simple Rules for Creating a Good DMP (Michener 2015) 
○ Establish relation to relevant policies
○ Define & explain data structure, provenance, preservation

https://osf.io/kh2y6/
https://osf.io/kh2y6/
http://www.colorado.edu/even/2015/06/12/2015-best-digital-data-management-plan-and-practices-competition-2k
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https://data.colorado.edu/cudmpguidance
http://dx.doi.org/10.1371/journal.pcbi.1004525
http://dx.doi.org/10.1371/journal.pcbi.1004525


Review of current work (iii): DMP platforms

● DMPTool-DMPonline merge 
○ Opportunity to support standards at the point of use

● RIO Journal publishing DMPs
○ All in JATS XML, can be updated

● Your ideas here...

http://doi.org/10.3897/rio.2.e8649
http://doi.org/10.3897/rio.2.e8649
http://rio.pensoft.net/browse_user_collection_documents.php?collection_id=3&journal_id=17
http://rio.pensoft.net/browse_user_collection_documents.php?collection_id=3&journal_id=17
http://rossmounce.co.uk/2016/06/06/publishing-grant-proposals-presubmission/


Themes in DMPonline
● Existing Data
● Data Description
● Data Format
● Data Type
● Data Volumes

● Data Capture Methods
● Documentation
● Metadata
● Data Quality

● Ethical Issues
● IPR Ownership and Licensing
● Data Security
● Storage and Backup

● Expected Reuse
● Discovery by Users
● Method for Data Sharing
● Timeframe for Data Sharing
● Restrictions on Sharing
● Managed Access Procedures

● Data Selection
● Period of Preservation
● Preservation Plan
● Data Repository

● Responsibilities
● Resourcing

● ID
● Project Description
● Related Policies



Refining the themes

● 28 themes reduced to 16
● Initially granular to represent each concern, e.g., how, when, under what 

restrictions or agreements data would be shared. Propose to merge similar 
concerns.

● Implement for all DMP templates worldwide.
● DMPonline/DMPTool and hosted instances have > 20k users.                           

Opportunity to test the potential of basic tagging, e.g.,                                      for 
text mining, before exploring more specific vocabulary. 
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Common DMP vocabulary

● Should map to and/or from
○ elements of data management workflows
○ policy requirements
○ suitable controlled vocabularies, e.g., discipline-specific (if available)

● Should keep in mind
○ we still need a human-readable document with a narrative
○ researchers resent form-filling exercises
○ needs to be updatable throughout lifecycle
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Use cases for maDMPs

● Data discovery
● Capacity planning / Resource allocation
● Aggregation / Integration
● Policy compliance

From Flickr by highwaysengland, CC BY 2.0
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Use case: maDMPs as a discovery tool

● Could facilitate discovery using any element of the core data model, across DMPs
● For example, it would be possible to watch out for new data

○ Of a particular kind (e.g. MRI scans of Alzheimer patients)
○ Acquired with a particular method/ instrument
○ Acquired by particular people/ labs/ institutions
○ With a particular license

● By inference, it would be possible to learn about 
○ Different teams producing or curating the same or related data

■ Who is doing what around the Zika virus outbreak right now?
○ Ongoing replications of the same original studies
○ Field trips planned by different teams to the same location

● Making them public broadens the community that can make use of this tool



Funder use cases: Horizon 2020

● Deposit of DMPs in repositories 
○ Work planned under OpenAIRE, e.g., B2SHARE and Zenodo

● Compliance checking of data deposit in named repositories
○ DOI fed back into tool to update DMP



Funder use cases: NERC

NERC: Natural Environment Research Council, UK

● Deposit of DMPs in NERC repositories 
○ 7 disciplinary data centers 

● Compliance checking of data deposit in named repositories
○ DOI fed back into tool to update DMP

● Support DMP lifecycle
○ trigger notification to begin next phase when project award made for funders with multi-stage 

requirements
○ push award details (grant IDs etc) back into DMPs



Repository use case (i)

Repository recommender service via re3data.org

● Automated function for data tracking
● Provides info about metadata standards, etc. at beginning of project
● Can notify repository of data in pipeline for planning (repository use case ii)

http://www.re3data.org/


Repository use case (ii)

Text/data mine to ping data repositories or 
other collections (e.g. in biobanks, museums) 
when mentioned in a DMP, e.g., using:

● Substance Editor 
● SciCrunch
● DMPonline themes to help identify relevant 

text to mine

Ainsley Seago. CC BY 4.0
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Persistent identifiers (PIDs)

● Assign a DOI to DMP of record (i.e., submitted with grant proposal). Use this to 
get award details back into a DMP . 

● Leverage other PIDs to populate DMP over time:
○ Researcher IDs (ORCIDs)
○ Funder IDs (FundRef)
○ Grant IDs
○ Research Resource IDs (RRIDs)

■ antibodies, organisms, cell lines, tools
○ Etc.

● Also enables compliance monitoring

USGS, Public Domain
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DMPonline API to create a plan

● Research offices can auto-generate plan with correct template, guidance, and 
basic plan details (PI, project name) when they know one is required

● Takes the burden off researchers
● Additional work planned to connect DMP tools with common research 

information management systems (e.g., PURE)
● Can integrate to assign DOI at point of grant submission
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● Higher-level plans to reduce burden of creating project-level plan where 
appropriate; interoperability across layers

● Can we map this to DMPonline/DMPTool? see how existing descriptions of 
large-scale infrastructure can be mapped to tools we have?

● ’Big Science’ projects (e.g, at CERN), infrastructure projects ELIXIR, individual 
universities

Layered DMP use case
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Prioritization & next steps

● Core vocabulary and standard way to extend
● DMPTool-DMPonline merged platform

○ begin deploying use cases
○ continue collecting new ones

● Education/outreach to make DMPs better
○ hypothetical use cases are good, but DMPs need to be better for them to work

● Continue integrating systems



Making DMPs public, open and discoverable

● On a website
● In a repository
● In a journal
● Elsewhere

● Formats
○ PDF, HTML, machine-actionable

● Versioning
● Licensing
● Archiving
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https://library.leeds.ac.uk/research-data-tools


http://dx.doi.org/10.7910/DVN/23418


https://dmptool.org/public_dmps


http://rio.pensoft.net/browse_user_collection_documents.php?collection_id=3&journal_id=17


Realizing the greater potential of DMPs

We all want to move DMPs beyond a culture of compliance to promote culture 
change

This involves such lofty goals as:
● Linking DMPs to their actual implementation
● Advancing open scholarship
● Using the DMP as a training platform to accomplish these things



Outlook

● Which workflows can we imagine around machine-actionable & public DMPs?
● What role can public DMPs play in education & training for data management?
● What if DMPs were accessible via public Jupyter notebooks by default?
● How can DMPs interact with each other, within & across layers?
● Which versions of a DMP should be archived for how long?
● Which resources should a DMP talk to/ be notified from?
● What actions could or should DMPs trigger?
● Who should know a DMP was updated?
● When should DMPs be updated?
● ...
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Summary

Think of DMPs as key elements of a networked data 
management ecosystem:

● connected via a shared vocabulary
● actionable by humans and software
● versioned
● public
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