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Overview

1. Introduction to Research Data Management (RDM)

2. Data management planning

3. Storage & backup

4. Preservation & sharing



If you shared your data another researcher or collaborator, 
would they be able to:

a. Interpret and understand it?

b. Use it in new analyses?

Would someone (including you) be able to find, interpret 
and use your data 20 years from now?



Research Data Management Primer: 
RDM in the Canadian Context 



Research Data Management is...

… the active organization & maintenance of data 

… the application of best practices to ensure data 
security, accessibility, usability, and integrity

… a set of activities resulting in self-describing data 
sets that can be discovered and reused.



Applying RDM best practices will benefit… 

Researchers and 
their collaborators

✧ Improves research efficiency and productivity
✧ Provides extra credit for research work
✧ Increases research impact
✧ (May) help to meet funding requirements

Research 
Communities

✧ Accelerates discovery
✧ Enables validation and verification

Funders, governments 
and the public

✧ Improves return on investment
✧ Increases research transparency
✧ Data as a public good



Canadian Government & Funding Agencies

✧ Canada's Action Plan on Open Government (2014-2016)

✧ Tri-Agency Open Access Policy on Publications (Feb-2015)

✧ Tri-Agency Statement of Principles on Digital Data Management (Jul-2015)

✧ Comprehensive Brief on Research Data Management Policies (Aug-2015)

http://open.canada.ca/en/content/canadas-action-plan-open-government-2014-16
http://open.canada.ca/en/content/canadas-action-plan-open-government-2014-16
http://www.science.gc.ca/default.asp?lang=En&n=F6765465-1
http://www.science.gc.ca/default.asp?lang=En&n=F6765465-1
http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1
http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1


Tri-Agency Statement of Principles on Digital Data Management

Expectations:

➢ Data management planning

➢ Constraints and obligations

➢ Collection and storage

➢ Metadata

➢ Preservation, Retention and Sharing

➢ Timeliness

➢ Acknowledgement and Citation

➢ Efficient and cost-effective

Tri-Agency Statement of Principles on Digital Data Management http:
//www.science.gc.ca/default.asp?lang=En&n=83F7624E-1 

http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1
http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1
http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1


Publishers & Scientific Organizations

✧ Data sharing policies

✧ Recommended data repositories

✧ Publisher-supported data repositories



Support Organizations and Communities

✧ Standards of practice

✧ Training, expertise and information

✧ Tools and resources





What are researchers’ data management obligations?

What challenges do researchers face in managing their data? 

How can the library help researchers address their data 
management needs?



✧ Training, expertise and information

✧ Tools and resources

✧ Advocacy and communication

✧ Standards of practice



RDM in the Data Life Cycle: 
Common Challenges



RDM in the Data Lifecycle
Plan

Create/ 
Collect

AnalysePreserve

Share



Planning
What are the stipulations in institutional, 
funder or publisher data policies to be 
followed?

What resources do you require to 
manage your data?

Who is responsible for data 
management and long-term 
stewardship?

Plan

Create/ 
Collect

AnalysePreserve

Share



Creating and Collecting
How much data will you collect or 
create? Where will you store it and back 
it up?

Is your created or collected data in a 
suitable format for sharing and long-term 
preservation?

What documentation and metadata 
should accompany the data? 

Plan

Create/ 
Collect

AnalysePreserve

Share



Analyzing
How will you manage any ethical or 
privacy issues before analysing the 
data?

How will you securely store (potentially 
large and cleaned) data pre- and post-
analysis?

Who will have access to this data for 
analysis?

Plan

Create/ 
Collect

AnalysePreserve

Share



Preserving

What data should be retained and 
preserved?

Where will you preserve your data? Who 
will have access to this preserved data?

For how long you are going to preserve 
your research data?

Plan

Create/ 
Collect

AnalysePreserve

Share



Sharing
What data will you make publicly 
available for research and reuse?

What resources are in place for sharing 
your data among multiple sites?

How will you manage restrictions e.g. 
license, privacy issues etc. associated 
with your data before sharing?

Plan

Create/ 
Collect

AnalysePreserve

Share



Research Data Management Planning



✧ Describe how you will manage data through 
all stages of your research

✧ Communicate a strategy for creating share-
worthy and share-ready data products

A Research Data Management Plan (DMP) should: 

Plan

Create/ 
Collect

AnalysePreserve

Share



✧ Be completed at the time of study design

✧ Ensure compliance with policies / obligations

✧ Document and organize research activities

✧ Help identify support requirements

✧ (Likely) evolve with your study...

An effective DMP will: 

Plan

Create/ 
Collect

AnalysePreserve

Share



DMPs: The International Context

UK:
✧ AHRC, BBSRC, CRUK, ESRC, MRC, NERC, STFC, Wellcome Trust

US:
✧ NIH*, NSF, 

EU
✧ Portugal, EC-Horizon 2020

Shearer, Kathleen. 2015. Comprehensive Brief on Research Data Management Policies. Science.gc.
ca, April 2015. Available at: http://www.science.gc.ca/default.asp?lang=En&n=1E116DB8-1

http://www.science.gc.ca/default.asp?lang=En&n=1E116DB8-1


DMPs: The Canadian Context

From the Statement of Principles (2015):
“Data management planning is necessary at all stages of the research 

project lifecycle, from design and inception to completion.”



A web-based, bilingual data management 
planning tool made available to all researchers 

in Canada through the Portage network

A guide for best practices in data stewardship

Available at: https://assistant.portagenetwork.ca 

https://assistant.portagenetwork.ca/


What comes next?

✧ Institutional customization of DMP Assistant
✧ Amalgamation of DMP tools DMPOnline/Assistant & DMPTool
✧ Integration with REBs?
✧ Funding agency guidelines / policies / mandates



DMP guidance

Canada 
✧ Portage Network website: https://portagenetwork.ca 
✧ RDM@McMaster: http://library.mcmaster.ca/rdm/planning/dmp 

✧ UBC Libraries:  http://researchdata.library.ubc.ca/plan/

International
✧ CDL DMPTool [US]:   https://dmptool.org/community_resources 

✧ DCC [UK]: http://www.dcc.ac.uk/resources/data-management-plans 

https://portagenetwork.ca
http://library.mcmaster.ca/rdm/planning/dmp
http://researchdata.library.ubc.ca/plan/
https://dmptool.org/community_resources
http://www.dcc.ac.uk/resources/data-management-plans


Research Data: Storage & Backup



Tri-Agency Statement of Principles on Digital Data Management

Constraints and obligations

✧ “Research data must be managed in conformity with all commercial, legal and 

ethical obligations”.

Collection and storage

✧ “… using software and formats that ensure secure storage and enable 

preservation of and access to the data... “

Draft Tri-Agency Statement of Principles on Digital Data Management 
http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1 

http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1
http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1


Challenges: Storage and Backup

✧ Volume

✧ Documentation

✧ Managing Access

✧ Ethical / Privacy Issues 

✧ Security and Integrity

✧ Cost



Guiding Questions for Storage & Backup

What resources are available?
✧ Financial, infrastructure & services

How important is the data?

How much data is there? 

Who needs access to data?

What level of data security is required?
✧ Ethical / legal requirements



Discussion

With your neighbours, take a few minutes to discuss the benefits 
and drawbacks of storing your data on:

✧ PCs / laptops / mobile devices

✧ External storage devices (hard drives, optical, USB)

✧ Networked drives 

✧ Cloud services (Dropbox, Google Drive, etc.)



Digital Data 
is Fragile

...but it can be handled appropriately



3
2
1



copies of your data3
2
1



3
2
1

copies are on-hand (easily accessible)
✧ 1 “production” (working) copy
✧ 1 “production backup” copy

copies of your data



copies of your data3
2
1

copies are on-hand (easily accessible)
✧ 1 “production” (working) copy
✧ 1 “production backup” copy

copy is in another location (“off-site”), 
with a trusted service provide



“Production” copy →  Where you work with the data
✧ PC, laptop, mobile device, etc.

“Production backup” copy → Easily accessible (+ versioning?) backup 
✧ External hard drive with backup software
✧ MacDrive (seafile): https://macdrive.mcmaster.ca 
✧ Dropbox, Google Drive, etc.

321

https://macdrive.mcmaster.ca


Off-site “Archived” Backup

Providers / Services:

✧ Campus / Consortium-hosted (RHPCS)

✧ Remote, Commercial

○ Backblaze, Iron Mountain, JustCloud, etc.

321



Considerations for “Archived” Backup

✧ Security (physical and electronic)

✧ Automation

✧ Availability (and time to recover)

✧ Versioning

✧ Integrity-checking and error correction

✧ Data storage (locational) requirements

✧ Cost

321



Why Distance is Important

Gustavus Adolphus College
March 29, 1998
F3 tornado



Resources

University of Edinburgh MANTRA RDM Training Kit
✧ http://datalib.edina.ac.uk/mantra/libtraining.html 

McMaster Library’s Data Management Webpage
✧ http://library.mcmaster.ca/rdm/collecting 

CARL Portage Network’s National RDM Information Page
✧ https://portagenetwork.ca/ 

http://datalib.edina.ac.uk/mantra/libtraining.html
http://datalib.edina.ac.uk/mantra/libtraining.html
http://library.mcmaster.ca/rdm/collecting
http://library.mcmaster.ca/rdm/collecting
https://portagenetwork.ca/
https://portagenetwork.ca/


Research Data: Preservation & Sharing



Tri-Agency Statement of Principles on Digital Data Management

Preservation, Retention and Sharing

✧ “All research data resulting from agency funding should normally be preserved 

in a publicly accessible, secure and curated repository…”

Timeliness

✧ Data should be shared as early as possible in the research process…”

✧ “...data should be shared no later than upon the publication of results”

Draft Tri-Agency Statement of Principles on Digital Data Management 
http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1 

http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1
http://www.science.gc.ca/default.asp?lang=En&n=83F7624E-1


https://goo.gl/0jkkCP

http://www.youtube.com/watch?v=N2zK3sAtr-4


Long-term storage isn’t 
necessarily preservation



DCC Curation Lifecycle Model 
http://www.dcc.ac.uk/resources/curation-lifecycle-model 

http://www.dcc.ac.uk/resources/curation-lifecycle-model
http://www.dcc.ac.uk/resources/curation-lifecycle-model


Challenges to Preserving Data

✧ Data requires software to interpret and render it

✧ Environments change rapidly → formats/software become obsolete

✧ Storage media becomes obsolete

✧ Storage media decay over time (“bit rot”)

✧ Variety and complexity of formats

✧ Volume of data to preserve



Preservation Considerations

✧ Backup schedules

✧ File formats & migration

✧ Bit integrity checking

✧ Version control

✧ Data security



Planning for Preservation

✧ Identify data with long-term value
➣ Which will be most useful for future users?
➣ What data would be most difficult to reproduce?
➣ What documentation is required?

✧ Consider your obligations and restrictions
➣ Funder, institutional policies
➣ Journal requirements
➣ Research group, discipline practices

Plan

Collect

ManagePreserve

Share

Analyze



Documenting Data

Descriptive metadata for your data and study:
✧ The digital context
✧ Personnel and stakeholders
✧ Scientific context
✧ Parameter information
Administrative metadata for management purposes
✧ Intellectual property rights 
✧ Information for preservation purposes

Plan

Collect

ManagePreserve

Share

Analyze



Why Share Data?



Why Share Data? Internal and External Motivation

Internal
✧ Creating verifiable and reproducible results
✧ Increasing research efficiency
✧ Increasing citation rates and credit for your work

External
✧ Funders may soon (or already) require you to share your data
✧ Many publishers require that data be made accessible



Challenges for Sharing Data

✧ Time / Financial requirements

✧ Financial

✧ Confidentiality

✧ Ownership



Sharing Data Through 
Data Repositories



What is a Data Repository?

A data repository is a data centre / service with a mandate to:

✧ Archive and preserve data

✧ Enable discovery of data

✧ Manage sharing with others



Why Share in a Data Repository?

➢ Your data is secure and regularly backed up

➢ Your data is more discoverable → visibility

➢ IP and licensing can be applied and administered

➢ Access can be managed and monitored

You don’t need to be the steward! 



Structured Repositories

✧ Discipline-specific
✧ Strict expectations for standards, data formats, structure and metadata

www.re3data.org → Registry of research data repositories

http://www.re3data.org
http://www.re3data.org


Unstructured Repositories

✧ Pan-disciplines (though discipline preferences may exist)
✧ More variation in data and metadata
✧ Enhanced functionalities and usability



A repository for research data collected at 
Ontario's universities. 

An online platform to share, preserve, cite, 
explore and analyze research data. 

Allows researchers to control how they share 
their data.

Supports data DOI registration through 
Datacite Canada.

Available at: http://dataverse.scholarsportal.info/dvn/

Scholars Portal  Dataverse

http://dataverse.scholarsportal.info/dvn/
http://dataverse.scholarsportal.info/dvn/
http://dataverse.scholarsportal.info/dvn/


Not Long Term Preservation 
“ARCHIVE YOUR DATA OR THEY DIE WITH YOU”

Life is a Transitory Illusion - Your data need not be



Staging for preservation

● Dataverse does not provide preservation services but can be used to organize 
files for ingest into a preservation service.

● A development project is underway in Canada to create an ingest link between 
Dataverse and Archivematica.  

https://www.archivematica.org/wiki/Main_Page


What comes next?

Compute Canada + CARL - National Research Data Platform

● Federated storage model
● Tools and services to support the curation, access, 

discoverability, and preservation of research data.
● Portage: Metadata, workflow, testing
● CC: Project management, software development, infrastructure

More Information: https://www.westgrid.ca/print/5498 

https://www.westgrid.ca/print/5498


Thank You.

Check out http://library.mcmaster.ca/rdm for more information
Contact us at rdmgmt@mcmaster.ca 

http://library.mcmaster.ca/rdm
mailto:rdmgmt@mcmaster.ca

