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Agenda

● What is Dataverse?
● Distributed metadata: OAI-PMH (Harvesting)
● Distributed data
● Dataverse and DataLad
● Future architecture for a mixed-style storage configuration in Jülich DATA(1)

● Use of Dataverse APIs to manage data with Python (pyDataverse)

(1): Jülich DATA is the institutional data repository of Forschungszentrum Jülich GmbH, based on Dataverse.



What is Dataverse?



What is Dataverse?

https://dataverse.org https://doi.org/10.7910/DVN/TJCLKP

https://dataverse.org
https://doi.org/10.7910/DVN/TJCLKP


Features

https://dataverse.org/software-features 

https://dataverse.org/software-features


DataverseTV: https://dataverse.org/dataversetv 

https://dataverse.org/dataversetv


Distributed Metadata



Dataset discoverability

https://guides.dataverse.org/en/6.2/admin/discoverability.html

🥐

https://guides.dataverse.org/en/6.2/admin/discoverability.html


OAI-PMH (Harvesting)

 http://www.openarchives.org/OAI/2.0/openarchivesprotocol.htm 

http://www.openarchives.org/OAI/2.0/openarchivesprotocol.htm




Harvesting clients



Harvesting formats (Dublin Core, DDI, DataCite, etc.)



Harvesting server (sets)



More results through harvesting



2002? Anything newer?

https://ngr.coar-repositories.org/technology/resourcesync/ 

https://ngr.coar-repositories.org/technology/resourcesync/


Distributed Data



https://guides.dataverse.org/en/6.2/installation/config.html#file-storage 

https://guides.dataverse.org/en/6.2/installation/config.html#file-storage


https://data.sbgrid.org/dataset/1

https://data.sbgrid.org/dataset/1


Dreams of distributed data

"An idea of: synchronizing the data between the Harvard Dataverse 
and the soon-to-be-up [Foobar Dataverse] (and possibly other 
major locations) to make a connected dataverse. I believe that it 
would enhance the usability of the system for the global research 
community and possibly distribute the traffic better."



Amazon CloudFront

https://aws.amazon.com/blogs/networking-and-content-delivery
/amazon-s3-amazon-cloudfront-a-match-made-in-the-cloud/

before after

https://aws.amazon.com/blogs/networking-and-content-delivery/amazon-s3-amazon-cloudfront-a-match-made-in-the-cloud/
https://aws.amazon.com/blogs/networking-and-content-delivery/amazon-s3-amazon-cloudfront-a-match-made-in-the-cloud/


https://osf.io/3txy4
https://www.youtube.com/watch?v=3ek7F_Dxcjk&t=2102s

https://osf.io/3txy4
https://www.youtube.com/watch?v=3ek7F_Dxcjk&t=2102s


Dataverse and DataLad

https://docs.datalad.org/projects/dataverse

https://docs.datalad.org/projects/dataverse


Future architecture for a 
mixed-style storage configuration

in Jülich DATA



What is Jülich DATA (now)?

● Status quo: institutional data registry since 2020
● Hosting Central Library, Open Science Team for FZJ (~2.5k researchers)
● Zero storage policy / ideal



Publication personas: current use cases

Devin
In denial, does not 
publish anything

¯\_(ツ)_/¯

Alice
Uploads to and 

publishes in external 
repository

Registers in
Jülich DATA with 

added institutional 
metadata

Bobby
Metadata-only publi- 
cation in Jülich DATA

Data is referenced 
only for valid reasons 
(privacy, size, policy) 

using a URI to 
storage location

Main reason: reporting 
for €€€ from Helmholtz



Lessons learned

● Only 150 (published) datasets?!
● Metadata input twice (publication and registration) makes users unhappy

● Open Science Team is well established addressee for RDM questions
● We need to turn people away looking for publication options,

especially >300GB and no/small community repos
● Chicken & Egg: “No easy solution available? Build our own or don’t publish.”

● Discoverability of files for metadata-only publications is zero
● FZJ joined SF-DORA in 2023, we want software publications, too



Infrastructure Updates



Infrastructure Update Challenges

Status Quo New platform New storage Next up: 
Features

● Kubernetes platform
● Built in 2020
● Optimized for registry

● Terraform new K8s
● Migrate to contributed 

upstream containers
● Contribute K8s operator 

for management

● How much storage?
● Structured interviews w/ 

institute data stewards

● T.B.D. by 
autumn 2024

● Onto more 
adventures!



Feature Updates



Challenges to support Alice (Registration)

True Dataverse registry support: 
➔ Harvested metadata

➔ Allow enriching
➔ Don’t mint PID

Dataverse support for 
version PIDs 

Search repositories and 
suggest new entries

Source vs local
metadata requirements 

and normalization

Source to local 
metadata mapping

Development 
+Upstreaming

necessary

Metadata 
suggestions by 
LLM + RAG?

Needs trained embedded
Data Stewards for support 

and advancement

Dataverse support for 
other types

(esp. software) 

In 2024!



Dataverse support for 
RO-Crate like dataset 

nesting?

Challenges to support Bobby (Metadata Publication)

Dataverse support for 
auxiliary file quotas

Development 
+Upstreaming 
necessary for 

better file 
discoverability

Dataverse special 
storage driver for 

DataLad and 
git-annex?

Dataverse support for 
more file level 

metadata?

Dataverse integration 
with Onedata to 

support data spaces?

Dataverse support for 
file and dataset 

relations?

Sounds like 
2025…

mostly



Publication personas: adding a third use case

Devin
In denial, does not 
publish anything

¯\_(ツ)_/¯

Alice
Uploads to and 

publishes in 
community repository

Registers in
Jülich DATA

Bobby
Metadata publication 

in Jülich DATA

(Most) data is 
referenced only for 

valid reasons 
(privacy, size, policy)

Charlie
Uploads to and 

publishes using Jülich 
DATA



Challenges for Charlie (Publication)

Social aspects:
1. Free space is 

always used
2. Good metadata

is hard work

More embed.
Data Stewards

Training
Training
Training

Metrics?

(Usage, Quality, 
Amount of work, …)

Apply Quotas

Sounds like 
2025+

Computation next
to data?

Control institute
archive storage?

Storage tiering with 
tape libs?

Globus integration?
(€€€€€€)



Cluster of Excellence „Data-integrated Simulation Sciences“

Use of Dataverse APIs
to manage data with Python
Jan Range, Philip Durbin, Oliver Bertuch | Distribits| 05-04-2024



About PyDataverse
Overview

Python library to interface Dataverse

• Developed by Stefan Kasberger (until ~2021)

• Implements a subset of essential Dataverse 

endpoints

Popular among Datanauts

• 59 stars on GitHub (best on GDCC)

• 72 repositories utilize pyDataverse
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About PyDataverse
Overview

Low-level API for Dataverse

• Direct implementation of endpoints

• Maximum control and flexibility

• Supports async requests

Essentials for Datanauts

• Global management and infos

• CRUD operations for any element

06.04.24Distribits - Jan Range, Philip Durbin, Oliver Bertuch 3

Info

Collections

Schemes

Datasets

Roles

Files



Caveat of PyDataverse
Low-level to the core

06.04.24Distribits - Jan Range, Philip Durbin, Oliver Bertuch 4

Requires deeper knowledge

• Understanding of the native API

• Combination of multiple endpoints for high-level 

concepts (e.g. Dataset handling)

Example: Dataset Creation

• Requires two endpoints to be called

• Complex Dataverse JSON to add metadata



Caveat of PyDataverse
Low-level to the core
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Requires deeper knowledge

• Understanding of the native API

• Combination of multiple endpoints for high-level 

concepts (e.g. Dataset handling)

Example: Dataset Creation

• Requires two endpoints to be called

• Complex Dataverse JSON to add metadata

Key

Value

Key

Value

The User‘s Interest
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High-level API

Dynamic Metadata Objects
(EasyDataverse)

Data File Upload to S3
(DVUploader)

Low-level API

Dataverse API Endpoints
(URLs and parameters)

Model Schemes
(Payloads and responses)

Testing

framework

Unit Tests

Integration

End-To-End

https://github.com/gdcc/easyDataverse/tree/main
https://github.com/gdcc/python-dvuploader


High-level concepts
Dynamic metadata objects
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• Fetches metadata schemes on connection

• Transforms schemes into Python classes

• Stores technical details in attribute metadata

High-level recipe

• Combines multiple endpoints into a simple interface

• Improves user-friendliness and convenience

• Built-in type and schema validation

Metadata schemes

Dataverse JSON



High-level concepts
Parallelized upload to S3
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• Facilitates direct upload to an S3 bucket

• Complex procedure of multiple endpoints

• Avoids duplicate files by checksum lookup

High-level recipe

• Abstracts procedure into a simple interface

• Improves user-friendliness and usability

• Asynchronous process to maximize performance



Practical example
Dataset handling with S3
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Create dataset at demo.dataverse.org
• Using metadata block objects

• Uploading multiple files to S3

1

Update the dataset and add more files2

à Google Colab Notebook

https://colab.research.google.com/drive/1Ib8fZzcIVbAM4_tio6t6Haug_UukBIxW?usp=sharing


Join us!
PyDataverse Working Group
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We are open to anyone who wants to

participate and contribute!

💬 #python on Zulip à Here

à Bi-weekly meetings

à Recordings, notes and 
upcoming dates available
at https://py.gdcc.io

https://dataverse.zulipchat.com/
https://py.gdcc.io/

