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Principles of Data Sharing 
(and what this means for generalist repositories)



“The active and ongoing 
management of data 
through its lifecycle of 
interest and usefulness to 
scholarship, science, and 
education.” 

The University of Illinois’ Graduate 
School of Library and Information 

Science

What is the RDM?



● Depositing data in a repository
● Choosing data licenses
● Applying metadata to make 

published data more findable
● Write good documentation so 

shared data is actually reusable
● Steward shared data over its 

useful term

Data Sharing



Harvard Dataverse through the data life cycle
(future and current applications)
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Research Data Repository Ecosystem

Domain-specific 
Repositories

Generalist
Repositories

Institutional
Repositories

Different trees in the same forest

����
e.g. Dataverse

e.g. WorldBank
e.g. GenBank



Desirable Characteristics of Research Data Repositories

Guidance set forth by NIH

And by The National Science 
and Technology Council, 
cited in OSTP guidance

Unique Persistent Identifiers

Long-Term Sustainability

Metadata

Curation and Quality Assurance

Free and Easy Access

Broad and Measured Reuse

Clear User Guidance

Security and Integrity

Confidentiality

Common Format

Provenance

Retention Policy

https://sharing.nih.gov/data-management-and-sharing-policy/sharing-scientific-data/selecting-a-data-repository#desirable-characteristics-for-all-data-repositories
https://www.whitehouse.gov/wp-content/uploads/2022/05/05-2022-Desirable-Characteristics-of-Data-Repositories.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/05/05-2022-Desirable-Characteristics-of-Data-Repositories.pdf


Generalist Repository
Ecosystem Initiative

“Coopetition” towards better research data sharing world !

National Institute of Health



https://datascience.nih.gov/data-ecosystem/exploring-a-generalist-repository-for-nih-funded-data  

https://datascience.nih.gov/data-ecosystem/exploring-a-generalist-repository-for-nih-funded-data


https://doi.org/10.5281/zenodo.3946719 

Common features and 
unique features

Common: 
Core Metadata
Persistent Identifiers
Discoverable
Flexibility
Open access, FAIR
Metrics

Unique: 
Output types
Storage, size limits
Licenses 
Review
Controlled Access
Visualization
Costs (Updated version 2!)

https://doi.org/10.5281/zenodo.3946719


The FAIR Guiding Principles (Wilkinson et al. 2016) 

FINDABLE

Increases visibility, 
citations, and impact of 

research

Supports knowledge 
discovery and innovation

ACCESSIBLE
Streamlines and maximizes 
ability to build upon previous 
research results

Attracts partnerships with 
researchers and business in 
allied disciplines 

REUSABLE

Promotes use and reuse of 
data allowing resources to 
be allocated wisely

Improves reproducibility 
and reliability of research 
results

INTEROPERABLE

Supports and promotes 
inter- and 

cross-disciplinary data and 
reuse

FAIR

https://www.nature.com/articles/sdata201618


in practice…



Who makes data FAIR?



Who makes data FAIR?

Repositories !
● Assign persistent identifiers
● Structure metadata records 

according to a disciplinary 
standard or schema

● Index data as searchable resources
● Retrieve datasets according to an 

open protocol that supports 
authentication

● Preserves data files and metadata
● Provenance and versions are 

tracked

and Researchers too: 
● Structure data clearly and apply 

good data management practices
● Document data and software
● Richly describe data using 

standardized metadata fields
● Apply license and/or clear terms of 

use



Discoverability & Interoperability 

https://www.perplexity.ai/

https://data.niaid.nih.gov/
https://datasetsearch.research.google.com/

https://www.perplexity.ai/
https://data.niaid.nih.gov/
https://datasetsearch.research.google.com/


Release 5.14 added Signposting support to Dataverse to improve machine discoverability of 
datasets and files. 

More discoverability features here: https://guides.dataverse.org/en/5.14/admin/discoverability.html

Repositories web pages are not optimized for use 
by machine agents that navigate the scholarly web. 

How can a robot determine which link on a landing 
page lead to content and which to metadata? 

How can a bot distinguish those links from the 
myriad of other links on the page? 

Signposting exposes these info to bots in in a 
standards-based way.

Signposting and Discoverability

https://signposting.org/
https://guides.dataverse.org/en/5.14/admin/discoverability.html


https://tinyurl.com/FAIR-Signposting-GREI

FAIR Signposting “Level 1”

More on this by



What is and Why Dataverse ?



Desirable Characteristics of Research Data Repositories

Unique Persistent Identifiers

Long-Term Sustainability

Metadata

Curation and Quality Assurance

Free and Easy Access

Broad and Measured Reuse

Clear User Guidance

Security and Integrity

Confidentiality

Common Format

Provenance

Retention Policy

✅
Dataverse has all of them 

plus more



● An open-source platform to publish, cite, and archive 
research data

● Built to support multiple types of data, users, and workflows 
● Developed at Harvard’s Institute for Quantitative Social 

Science (IQSS) since 2006
● Development funded by IQSS and with grants, in collaboration 

with institutions around the world
● Core team  

○ @ IQSS - developers, designers, UX/UI, metadata 
specialists, curation team, leadership team

○ key contributors from the community 

What is and Why Dataverse ?



What are the features of a Dataverse Repository?

Export metadata in several format

Export data citation in several formats

Private URL to share your dataset in draft 
format

Data Analysis, File Previewer

File folder hierarchy preservation

Restrict/Open files for access/request access

Workflows for data deposit and publishing

Custom metadata blocks

Create a “dataverse/collection”

Create a “dataset,” with extensive metadata/files

Upload data files/documentation, with metadata

Publish and share your dataverse and dataset

Link your datasets to coauthors/link other data to 
your page

Dataset and file level DOIs

Full dataset and file level citations

Set “terms of access”



Dataverse Collections

● Ability to create Dataverse 
collections to organize datasets 
according to your needs

● Dataverses collections can also 
contain other collections, enabling 
any hierarchical structure

● Different rules can be applied for 
different Dataverse collections, 
e.g. for Metadata, Permissions, 
etc.



Dataverse Collections

● Ability to create Dataverse 
collections to organize datasets 
according to your needs

● Dataverses collections can also 
contain other collections, enabling 
any hierarchical structure

● Different rules can be applied for 
different Dataverse collections, 
e.g. for Metadata, Permissions, 
etc.

School of …

Dept. of …



Dataverse Collections

● Ability to create Dataverse 
collections to organize datasets 
according to your needs

● Dataverses collections can also 
contain other collections, enabling 
any hierarchical structure

● Different rules can be applied for 
different Dataverse collections, 
e.g. for Metadata, Permissions, 
etc.

Publisher

Journal



Dataverse Collections

● Ability to create Dataverse 
collections to organize datasets 
according to your needs

● Dataverses collections can also 
contain other collections, enabling 
any hierarchical structure

● Different rules can be applied for 
different Dataverse collections, 
e.g. for Metadata, Permissions, 
etc.

Scholar

Project



Dynamic Metadata

● Metadata is defined 
dynamically at the database 
level, allowing for modularly 
adding new Metadata blocks

● Supports: 
○ single or multiple values
○ simple or compound 

values
○ controlled vocabularies
○ external vocabularies



Metadata Standards
1. Citation Metadata: any metadata that would be needed for 

generating a data citation and other general metadata that could be 
applied to any dataset;

2. Domain Specific Metadata: with specific support currently for 
Social Science, Life Science, Geospatial, and Astronomy datasets; 

3. File-level Metadata: varies depending on the type of data file and 
include options like file tags, descriptions, variable names, and 
hierarchy preservation. 



Controlled vocabularies support

● Built-in support for smaller, static vocabularies, e.g. country, language lists
● Plugin mechanism for larger and/or dynamic vocabularies

○ Dataverse stores the persistent identifier for the term, users see the 
textual name with details, icon (e.g.    ), link to definition, etc.

○ Associates JavaScript edit/view widgets with any dataset metadata 
field(s)

○ JavaScript can query external services to support type-ahead look-up 
and provide details, internationalization, etc.

○ JavaScripts can present drop-down, hierarchical, map-based, or other 
appropriate input options

○ JavaScripts are not Dataverse-specific - they rely on HTML data-* 
attributes to find the correct fields and can potentially be reused in 
other repositories Input

View (with popup)

27

https://doi.org/10.5281/zenodo.8133723


Note: extensive metadata (depositor provided) 
and related materials (depositor provided) to 
improve understanding of the dataset, 
bidirectional linking to related articles, as well 
as file level metadata with files in interoperable 
tabular formats that allow visualization and 
online data analysis and the download of files 
in multiple formats (open format file by 
depositor)

file level metadata (depositor 
and repository)

visualization 
(repository)

online data 
analysis 
(repository)

download 
of files in 
multiple 
formats 
(repository, 
depositor)

descriptive file 
names, proper file 
extension (depositor)



Flexible Permission System

● Supports multiple workflows 
by controlling who can add to 
your Dataverse collection, 
what they can, and what role 
they have on and created 
Datasets

● Roles are defined as a set of 
permissions to grant to users 
or to groups

● Groups can be defined 
statically or dynamically (e.g. 
users logging in from the 
same institution, via 
Shibboleth)





File Types, Format, Documentation

Folder hierarchy support

Computational 
workflow file 
support

Tabular data support
File level Provenance support

File level access control



A persistent identifier (PID) is a unique, long-lasting 
reference to an entity.

Special URL that is registered in a known 
system, like DOI, ORCID or ROR

Always points to the same resource 
(or a metadata representation)

Persistent Identifiers (PIDs) 



Example: Dataset DOI - Harvard Dataverse

https://doi.org/10.7910/DVN/DEAZAQ

https://dataverse.harvard.edu/dataset.xhtml?p
ersistentId=doi:10.7910/DVN/DEAZAQ

Persistent Identifiers (PIDs) 



● PIDs are assigned for every 
dataset

● PIDs can also be assigned 
per file, configurable per 
installation

○ Can also be configured for 
only specific Dataverse 
collections within the 
installation

○ Can be defined to be 
“dependent” on the dataset 
PID or “independent”

34

Persistent Identifiers (PIDs) 



● All GREI repositories already use it 
to register DOIs

● It’s domain agnostic

● DataCite already collaborates closely 
with GREI

● Other services rely on metadata 
expressed in DataCite’s schema, 
including metadata aggregators and 
DataCite's own Event Data service

● The GREI Metadata Recommendations 
highlight specific properties from the 
DataCite Metadata Schema (v4.4), beyond 
the minimum required fields.

● Repositories are encouraged to 
incorporate these properties in their 
metadata or identify a local equivalent 
field.

○ For example, an “Author Identifier” 
field may be mapped to the 
DataCite “nameIdentifier” 
sub-property of “Creator”.

● When registering a DOI with DataCite, 
recommended properties should be 
included in the DataCite DOI metadata.

GREI chose the DataCite metadata schema because:

Persistent Identifiers (PIDs) 



Persistent Identifiers (PIDs) 
provide value and insight across research stakeholders

There are PIDs for people, places, and things

PIDs for people (researchers) include 
ISNIs and ORCID iDs

PIDs for places (research  organizations) 
include ROR and Funder IDs

PIDs for things (research outputs/inputs 
like grants, papers, projects, etc.) include 
Crossref and  DataCite DOIs, IGSNs, and 
more

https://orcid.org/0000-00
02-5989-8244

https://ror.org/05d5mza29

https://doi.org/10.17605/o
sf.io/jzu37

https://orcid.org/0000-0002-5989-8244
https://orcid.org/0000-0002-5989-8244
https://ror.org/05d5mza29
https://doi.org/10.17605/OSF.IO/JZU37
https://doi.org/10.17605/OSF.IO/JZU37


Dataverse supports multiple metadata export schemas



Search & browse

Search:
● Keyword search
● Advanced search
● Funding agency
● Faceted search
● Sorting
● Cross repository 

integration



Search & browse

Dataset details:
● Detailed dataset page
● Metadata
● Description
● Authors
● Citation
● Download options
● Documentation, README, 

code, etc.
● Multiple format download 

options

Browse:
● Categories/Subjects
● Featured Datasets/collections

Browse: Recently added



Large Data support in Dataverse

GB TB PB

Upload through Dataverse

Direct upload/download to S3

Globus Transfer to S3

Reference Data in Remote Stores Sensitive

Through native Globus API (rather than S3) for user friendly interaction with remote storage



https://dataverse.org/software-features

https://dataverse.org/software-features


https://dataverse.org/software-features

https://dataverse.org/software-features


https://dataverse.org/software-features

https://dataverse.org/software-features


https://dataverse.org/software-features

https://dataverse.org/software-features


DV as an headless API-first application

Contributed by DV 
Core Team

backend

Dataverse Front End

Contributed 
autonomously by the 
community

UI 
compone
nts

UI  
compone
nts

External S3 buckets
Globus endpoints
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DV as an headless API-first application

Contributed by DV 
Core Team

New Dataverse SPA (Single Page Application)

backend

Contributed 
autonomously by the 
community
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DV as an headless API-first application

Contributed by DV 
Core Team

Python or other Library specific tools

backend

Contributed 
autonomously by the 
community

ex
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External S3 buckets
Globus endpoints
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Join the Dataverse Community!
Harvard Dataverse: dataverse.harvard.edu

The Dataverse Project: dataverse.org

Test out features at demo.dataverse.org

Preservation policy and other governance 
information: 
https://support.dataverse.harvard.edu/harv
ard-dataverse-preservation-policy

Get help: support@dataverse.harvard.edu

Leave an issue about a bug or a feature: 
https://github.com/IQSS/dataverse/issues 

Dataverse-Users Google Group: 
https://groups.google.com/g/dataverse-co
mmunity 

Bi-Weekly Community Call: 
https://dataverse.org/community-calls 

https://dataverse.harvard.edu/
https://dataverse.org/
https://demo.dataverse.org/
https://support.dataverse.harvard.edu/harvard-dataverse-preservation-policy
https://support.dataverse.harvard.edu/harvard-dataverse-preservation-policy
mailto:support@dataverse.harvard.edu
https://github.com/IQSS/dataverse/issues
https://groups.google.com/g/dataverse-community
https://groups.google.com/g/dataverse-community
https://dataverse.org/community-calls


Thanks!
With contribution by & credits to:

Sonia Barbosa
Julian Gautier
Ceilyn Boyd
Katie Mika
the NIH GREI coopetition partners
and the Dataverse Team at large

siacus@iq.harvard.edu

mailto:siacus@iq.harvard.edu

