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Dataverse Overview



Dataverse Project

About the Dataverse Project

● An open-source repository 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) 

● Established in 1997, Dataverse 
Network Launch in 2006

● Development funded by IQSS and with 
grants, in collaboration with institutions 
around the world

● 2022 - present: Re-Architecture
● Core team  

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

○ Key contributors from the community with 
full privileges as IQSS team

Dataverse Project Goals

● Grow the Dataverse community
● Empower the open source community to 

explore and implement new Dataverse 
applications, tools, and services

● Develop the capability to handle sensitive 
data and big data

● Expand data and metadata features for 
existing and new disciplines

● Expand archival and preservation features
● Increase interoperability through the 

implementation of standards
● Increase contributions from the open 

source development community
● Improve the Dataverse user experience





Technology Evolution
Prehistory: VDC

● Written using XSLT (XSL Transformations)

History: Dataverse Network

● v1.0 - first published version using Java (Glassfish Web Server)  for both backend and frontend
● v3.0 - initial implementation of APIs for accessing DVN data

Today: Dataverse 

● v4.0 - Complete rewrite of backend and frontend
○ Flexibility - Dataverse Collection Structure, Metadata, Permissions
○ APIs and External Tools (added in v4.8.5)

● v5.0 - Infrastructure upgrade from Glassfish 4 to Payara 5
● v6.0 - Latest infrastructure upgrade to Payara 6

Future

● SPA - Frontend written in React and communicating exclusively via APIs with backend
● Marketplace - for easier configuration of modular components - exporters, metadata blocks, etc.
● Dataverse network metrics hub
● More Integrations and External tools!



Dataverse Technology & Features



Dataverse Features

https://dataverse.org/software-features

● Main goal of core code is to focus on publishing (citing, 
sharing, versioning, etc.), FAIR Data principles

● Robust APIs to allow interoperability with “external tools” 
and other repositories / software



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.



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



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)



Robust APIs

● APIs for search, deposit, access, 
administration, metrics, etc.

● Additional APIs for harvesting 
(discovery) and interoperability 
with other systems

● External tools can be registered 
via APIs, so that Dataverse can 
provide links in the UI, then user is 
sent to tool to preview, explore, 
configure, and more



Dataverse Community Integrations & Tools 

● Tools that talk to Dataverse 
○ generally used to deposit data into Dataverse (via Deposit API)
○ usually don’t require anything special to be set up in the Dataverse repository

● Tools that Dataverse talks to
○ user starts on Dataverse and is directed to the external tool

■ require manifest files
○ have predefined areas in the UI where these would plug into (Explore tools)
○ OR, are embedded into the Dataverse UI directly (Preview tools and Query Tools)

● Tools that do both
○ user starts on Dataverse and is directed to the external tool

■ require manifest files
○ also have predefined areas in the UI where these would plug into (Configure tools)
○ will also send something back to Dataverse, so need an API token that has “write” 

privileges



● A set of tools that display the content of 
files, allowing them to be viewed without 
downloading the file, including

● audio
● html
● Hypothes.is annotations
● images
● PDF
● text 
● video 
● tabular data 
● spreadsheets 
● GeoJSON 
● Zip files
● NcML files
● Previewers are available through the 

preview (eye) icon on Dataset pages
● And also embedded as a tab on Datafile 

pages

File Previewers



● File level explore tools provide a 
variety of features from data 
visualization to statistical 
analysis

● File level query tools allow the 
user to ask questions (e.g. 
natural language queries) of a 
data table’s contents without 
having to download the file

● File level configure tools allow 
(authorized) users to send 
metadata about the file back to 
Dataverse

File Exploration, Configuration, and Query Tools



● Dataset level explore tools allow the user 
to explore all the files in a dataset - 
common use case is reproducibility

○ WholeTale - creates reproducible research 
packages based on popular tools such as Jupyter 
and RStudio

○ Binder - spins up custom computing 
environments in the cloud (including Jupyter 
notebooks)

● Dataset level configure tools allow 
(authorized) users to send metadata about 
the dataset back to Dataverse

○ Turbo Curator - uses Open AI’s ChatGPT & 
ICPSR best practices to provide recommendation 
to enhance metadata & generate meaningful 
titles, descriptions, and keywords

Dataset External Tools



Building and delivering sustainable large data services: 
challenges & considerations

Technical

Curation Admin

Large Data 
Support 
Services

Storage & access
Data arrangement
Backups

Data representation & metadata
Data access
Special requests

Sustainability
Service partners 
Resource usage monitoring & 
assessment



GB TB PB

Upload through Dataverse

Direct upload/download to S3

Globus Transfer to S3

Reference Data in Remote Stores 
(HTTP -> Globus) Sensitive

Globus Transfer to File/Tape

Developed as part of 
the Harvard Data 
Commons Project

Harvard Dataverse large data upload & access 

https://www.globus.org/


Harvard Dataverse Large Data Services 



Computing on Harvard Dataverse datasets
(experimental)

Previewers and AI 
tools to interrogate 
data are integrated 
into the Dataverse UI 
but work mostly for 
small data.

So far, large data must 
be downloaded over 
the net in order to 
enable computing.



Dataverse Metadata



1. An overview of metadata fields in Dataverse

2. How metadata helps others find, use data

3. Enabling and editing metadata fields



Entered by depositors Generated by Dataverse software

Collections Name, URL, description, category, 
affiliation, contact emails

Creation and publication dates

Datasets In “metadata blocks”
Titles; names and affiliations of authors and 
contributors; different types of dates and 
much more

Licenses and other types of terms of use 
and data use agreements; and much more

Persistent IDs, dates, version numbers, 
use metrics, checksums, differences 
between versions

Files File names, description, file paths, tags, 
restrictions, embargoes

File names, file paths, persistent IDs, file 
types, sizes, names, data extracted from 
tabular data and FITS files, checksums, 
download counts, dates

1. An overview of metadata fields in Dataverse



● Searching in a 
Dataverse repository

● Searching outside of 
a Dataverse 
repository

● Tools for exploring 
and editing data

2. How metadata helps others find, use data
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● Searching in a 
Dataverse repository

● Searching outside of 
a Dataverse 
repository

● Tools for exploring 
and editing data

Dataverse Metadata Crosswalk

2. How metadata helps others find, use data

https://docs.google.com/spreadsheets/d/10Luzti7svVTVKTA-px27oq3RxCUM-QbiTkm8iMd5C54
https://docs.google.com/spreadsheets/d/10Luzti7svVTVKTA-px27oq3RxCUM-QbiTkm8iMd5C54
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● More editing options
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Metadata Customization Guide● Enabling and editing 
fields

● More editing options

● Guidelines for 
creating new fields

3. Enabling and editing metadata fields

https://guides.dataverse.org/en/latest/admin/metadatacustomization.html


● Enabling and editing 
fields

● More editing options

● Guidelines for 
creating new fields

○ Consider existing fields

○ Consider discovery in other 
systems

○ Automate metadata entry

○ Evaluate success

○ Review metadata text guidelines

○ Keep number of child fields low

○ Avoid deeply nested fields

3. Enabling and editing metadata fields

https://docs.google.com/document/d/1tY5t3gjrIgAGoRxVMWQSCh46fnbSmnFDLQ7aLkNLhJ8


Data Curation with Dataverse



Topics:

● Repository  Management 
● Data Curation 
● Harvard Dataverse Examples
● Additional user considerations
● Collections & Datasets



Planning/Setup

1. Repository 
Goals

2. Policies

Monitoring/Evaluation

1. Usage Analytics
2. Feedback 

Mechanism

Data Curation

1. Quality Control
2. File organization
3. Documentation

Access/Distribution

1. Data Access 
Policies

2. Licensing
3. Persistent 

Identifiers

Storage and 
Preservation

1. Backup and 
Redundancy

2. Data Formats
3. Preservation Plan

User 
Support/Outreach

1. Training/Document
ation

2. Community 
Engagement

Data Acquisition

1. Data Ingestion
2. Metadata 

Management

Sustainability

1. Funding models
2. Partnerships

Data Repository Management and Curation



Repository Management: Key Elements

Metadata 
Standards

Access control 
and licensing

Storage and 
backup 

strategies

● LTS
● HUIT
● Globus
● NESE 
● Other…



FAIR Principles

Data Curation: Key Elements

Data 
documentation and 

version control

Data Sharing 
Policies

Association of European Research Libraries. (2017, December 8). 
Implementing FAIR Data Principles: The Role of Libraries. LIBER Europe. 
https://libereurope.eu/article/implementing-fair-data-principles-role-librarie
s/.

https://docs.csc.fi/data/datasets/metadata-and-documentati
on/  CCBY 4.0

● Policy 
Framework

● Access control
● Licensing

https://libereurope.eu/article/implementing-fair-data-principles-role-libraries/
https://libereurope.eu/article/implementing-fair-data-principles-role-libraries/
https://docs.csc.fi/data/datasets/metadata-and-documentation/
https://docs.csc.fi/data/datasets/metadata-and-documentation/


Policies/Terms of use

● Repository Policy Page
● Terms of Use
● Account creation terms 

of use
● Data use terms of use

Planning 
and setup

Support/
Outreach

Sustainability



Data Repository Management and Curation Additional 
Considerations
● What features/external tool 

integrations will our users 
require? 

● What file formats and sizes 
should are they likely to 
deposit?

● Are there sufficient metadata 
standards available to 
describe expected datasets?

● How will we best communicate 
what and who we support?

● Sensitive data considerations
● Storage limitations



Generalist Repository Ecosystem Initiative 
(GREI)



NIH Generalist Repository Ecosystem Initiative (GREI)

https://doi.org/10.6084/m9.figshare.21318270NIH Funding: 3OT2DB000001, 3OT2DB000002, 3OT2DB000003, 3OT2DB000004, 3OT2DB000005, 3OT2DB000006, 3OT2DB000013



NIH GREI (2022-ongoing)

NIH GREI (Generalist Repository Ecosystem Initiative)
○ Current programs and activities involved:

■ Remote Large Storage Support
■ Controlled Vocabularies for Biomedical
■ Discovery for Metadata (e.g. Data 

Documentation Initiative (DDI))
■ Computational Workflows
■ Harvesting and Sharing Metadata Across 

Repositories
■ Usage Metrics - Make Data Count Support
■ Improvements for Sensitive Data Support
■ Evaluation and Evolution of Architecture
■ NIH Data Management Plans
■ Community Repository Training
■ Support for Research Objects (beyond 

datasets)

Participating Repositories 



NIH Desirable Characteristics of 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

For Federally Funded Research

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


Datasets

NIH OTA Adds…
Current Features

Datasets
● New Workflows for Large Data Support (Globus, demo)
● Remote Data Support (TRSA)
● Flexible Biomedical Metadata Support through External 

Vocabularies and Data Dictionaries (UMLS, MeSH)
● Investigate CEDAR integration

Files
● Additional Metadata for Code files (Codemeta) 
● Support for Replication Packages through Workflows 

and Containers
● Sensitive Data Support through Differential Privacy 

(OpenDP, DataTags, PSIprivacy)
● Encryption

● Usage Metrics
● UX/UI Enhancements
● New APIs
● Interoperability

NIH GREI

Files

Collections

Installations

● Metadata Harvesting
● Curation Services
● Training and Outreach

https://www.globus.org/
https://harvard.zoom.us/rec/play/SrDgOi1rwSCGlHOQNRCVEpQFzRo0mnw2pV8MjlpUwVbTCDDj6XBCZMUKReU9CCh4CzIiSwAG-xkOvdB7.ItnPpZvw8K9VHh6R?continueMode=true&_x_zm_rtaid=m-mrn_KwQAyDxDZdQ2bixA.1665591700777.e998ca24c46651d095c77e60671b754f&_x_zm_rhtaid=932
https://github.com/IQSS/dataverse/issues/5213
https://codemeta.github.io/terms/
https://opendp.org/
http://datatags.org/
http://psiprivacy.org/static/about/index.html
https://datamanagement.hms.harvard.edu/


Collections/Datasets



Dataverse Collections
● Own administration
● Own branding (and can 

be embedded anywhere)
● Metadata customization
● Search Facets

Datasets
● Citation
● Metadata
● Versioning
● Private URL
● Custom Terms/Multiple 

License/Permissions
● Guestbooks
● Publishing Workflows
● Curation Tools

Files
● Citation
● Ingest
● Preview/Explore
● Metadata 
● Versioning
● Permissions/Embargo/Restrictio

ns

Current Features

Collection-level 
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Dataverse Collections
● Own administration
● Own branding (and can be 

embedded anywhere)

Datasets
● Citation
● Metadata
● Versioning
● Private URL
● Custom Terms/Multiple 

License/Permissions
● Guestbooks
● Publishing Workflows
● Curation Tools (Turbo 

Curator)

Files
● Citation
● Ingest
● Preview/Explore
● Metadata 
● Versioning
● Permissions/Embargo/Restrictio

ns

Current Features

Dataset-level



Dataverse Collections
● Own administration
● Own branding (and can be 

embedded anywhere)

Datasets
● Citation
● Metadata
● Versioning
● Private URL/*Anonymous Peer 

Review
● Custom Terms/*Multiple 

Licenses/Permissions
● Guestbooks
● Publishing Workflows
● Curation Tools

Files
● Citation
● Ingest
● Preview/Explore
● Metadata/Provenance
● Versioning
● Permissions/Embargo/Re

strictions

Current Features

File-level



Dataverse Community



The State of the Dataverse Community is strong!💪 

Dataverse Community (users, developers, researchers, librarians, data scientists and 
more)
• 120 installations across the world
• 38 countries
• 1000+ subscribers to the Google Group
• 200+ people in chat.dataverse.org (Zulip)
• 1600+ GitHub issued opened by the community
• 1300+ pull requests made by the community
• 197 Github contributors to the main code base
• 186 videos on DataverseTV
• 189 community calls since 2016
• 10 years of annual community meetings
• 7 active working groups

https://iqss.github.io/dataverse-installations/bycountry.html
https://groups.google.com/g/dataverse-community
http://chat.dataverse.org
https://dataverse.org/dataversetv
https://dataverse.org/events
https://www.gdcc.io/working-groups.html


Contributor Guide

https://guides.dataverse.org/en/latest/contributor

New! First shipped in July 2024.

https://guides.dataverse.org/en/latest/contributor


Working Groups

https://www.gdcc.io/working-groups.html

● Containerization
● Dataverse Sustainability
● Documentation
● Frontend Development
● Large Data Support
● pyDataverse
● Sensitive Data
● UX

https://www.gdcc.io/working-groups.html


Google Groups

https://dataverse.org/mailing-lists

● dataverse-community: for everyone!
○ most active by far

○ announcements, etc.

● dataverse-dev: for developers 
● dataverse-big-data: for big data 
● dataverse-internationalization-wg: for translators 
● interessengruppe-dataverse: a German-language mailing list 

https://dataverse.org/mailing-lists
https://groups.google.com/g/dataverse-community
https://groups.google.com/g/dataverse-dev
https://groups.google.com/g/dataverse-big-data
https://groups.google.com/g/dataverse-internationalization-wg
https://www.listserv.dfn.de/sympa/subscribe/interessengruppe-dataverse?previous_action=info


Zulip (chat)

https://chat.dataverse.org or https://dataverse.zulipchat.com

https://chat.dataverse.org
https://dataverse.zulipchat.com


GDCC

https://www.gdcc.io

DataCite membership

https://www.gdcc.io


Project board

https://github.com/orgs/IQSS/projects/34

https://github.com/orgs/IQSS/projects/34


From bug discovery to fix (main code base)

https://guides.dataverse.org/en/6.3/developers/version-control.html#how-to-make-
a-pull-request

https://guides.dataverse.org/en/6.3/developers/version-control.html#how-to-make-a-pull-request
https://guides.dataverse.org/en/6.3/developers/version-control.html#how-to-make-a-pull-request


Adding features (main code base)

● Please reach out before coding.
● Design docs are great.

○ e.g. Proposal: Improving dataset relationships in Dataverse

https://groups.google.com/g/dataverse-community/c/uX-uLQ5EEXM/m/Hy6GPoOyAQAJ


Contributing to the new frontend (React SPA)

https://github.com/IQSS/dataverse-frontend#contributing

https://ui.gdcc.io

https://github.com/IQSS/dataverse-frontend#contributing
https://ui.gdcc.io


Contributing to other code bases

https://guides.dataverse.org/en/6.3/contributor/code.html

https://guides.dataverse.org/en/6.3/contributor/code.html


Getting in touch

● Zulip - https://chat.dataverse.org
● Tech hours on Tuesdays at 3pm Eastern Time
● Community calls - https://dataverse.org/community-calls
● Dataverse Community Meeting: https://dataverse.org/events

https://chat.dataverse.org
https://dataverse.org/community-calls
https://dataverse.org/events

