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Agenda

▪ Why do we need repositories? 

▪ What is a repository system?

▪ How to compare repository systems?

▪ What systems are out there?

▪ How to make repository contents visible?
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Introduction - example

▪ Science nowadays

- Continuous or ad-hoc data collection

- Subsets of data used to train models

- Software to process data, train models, etc.

- Research outputs

• Publication

• Code

• Model

• Data

▪ ‘If you don’t produce data, you’re not doing science’ 
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Requirements

▪ Repository

- for all kinds of research material

• input, output, interim

• open and closed / sensitive data

- provides visibility 

• citation, impact

• FAIR and EOSC compliant

- Largely transparent to researchers

• integrates with other infrastructure

- Trustworthy



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5/75

Repositories

▪ Expectations evolved over time

- from digitization to preservation of e-Science experiments
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Repositories scope

▪ Specialised

- disciplinary data 

• e.g. DNA sequencing

▪ General

- covering large knowledge areas

• e.g. social sciences

▪ Aggregate experts’ data

- globally

- locally 

• university

• country
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Architecture
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Architecture
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Architecture

▪ Conceptually like any web systems consisting of

- frontend

- backend

▪ Example

- online shopping 
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HOW TO COMPARE REPOSITORY 

SYSTEMS?
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Infrastructure

▪ Locally hosted solution

- own ICT infrastructure required

- IT staff required

• developers, system administrators

• Open source or Proprietary

• who owns the code? 

• is it allowed to introduce changes?

• Community support

• How big? Who is behind it?

• number of similar instances

• forum and mailing lists

• professional support

▪ Repositories are as trustworthy as institutions behind them

▪ Externally hosted solution

- outsourcing of infrastructure

- lack of control where the data is

- can the external party be trusted?

- how good is the technical support?
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Front-end Design

▪ Out of the box 

or development needed?

- Fedora Commons is just a backend

▪ Customisable?

- branding

▪ Multi-lingual support?

▪ Mobile-optimized design?
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Content Organization 

▪ Aggregations and Collections

- proceedings, department outputs, etc.

- help in navigating the repository

• faceted search

▪ Content discovery

▪ Metadata

- what are the default standards?

- how easy to add another standard

or new fields?
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Metadata – Dublin Core

▪ Originally 15 elements 

http://purl.org/dc/elements/1.1

- Title

- Creator

- Subject

- Description

- Publisher

- Contributor

- Date

- Type

- Format

- Identifier

- Source

- Language

- Relation

- Coverage

- Rights

▪ DCMI Metadata Terms 

- http://purl.org/dc/terms/

▪ RFC 5013

- https://tools.ietf.org/html/rfc50
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http://purl.org/dc/elements/1.1
http://purl.org/dc/terms/
https://tools.ietf.org/html/rfc5013
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Content Organization & 

Multimedia

▪ Single object may have many representations

- (think of maDMPs and DCAT: Dataset and Distribution)

▪ Content presentation

- PDF Viewer

- Video streaming 

- Image previews

- Audio playback

- Slideshows
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Publication tools

▪ Customisable submit forms

- specify required information for a submission

• metadata

• license

• etc.

▪ Publishing workflow

- roles

• editor, reviewer

- notifications

▪ Batch processing
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Access Control & Authentication

▪ Data can be

- Open

- Shared

- Closed

▪ Access control

- IP ranges, user accounts, Access Control Lists

▪ Authentication

- Possible integrations to be considered

• LDAP

• System accounts

• Shibboleth

• ORCID

- Embargo periods

▪ Closed data access control

▪ Challenge: volatile organisational structure



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25/75

Reporting

▪ Needed for feedback and building the case

▪ Download reports

▪ Active users

▪ Google analytics integration
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Preservation

▪ Back-ups

- file system backup

- import / export functionality

▪ LOCKSS compatibility

- Lots of Copies Keep Stuff Safe

• peer to peer network

▪ Preservation tools

- format migration tools

- risk management tools

- preservation specific metadata collection

• PREMIS, METS

https://www.loc.gov/standards/premis/

http://www.loc.gov/standards/mets/

https://www.loc.gov/standards/premis/
http://www.loc.gov/standards/mets/
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Archivematica
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Archivematica

https://wiki.archivematica.org/Format_policies

https://wiki.archivematica.org/Format_policies
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Common survey and report 

shortcomings

▪ Surveys not necessarily made by people who will run the systems

▪ Simplifications 

- ‘customisable’ metadata

• ‘XML programming’ vs admin interface

▪ Not up to date

- systems evolve fast

▪ Superficial

- deployment mode - sometimes both options exist

• Zenodo as a service or open source at GitHub (Invenio)

- community ‘support’

• check how many posts there are and how fast people got answers

▪ Currently no survey to compare them all
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Best way is to get your hands dirty

▪ Sort out the basics

- What is the purpose of the repository?

- Do I need more than one repository?

- Which functionality is a must and which one is nice to have?

- How should the system integrate with the existing infrastructure?

▪ Browse through

- official websites, wiki pages, GitHub issues, mailing lists

▪ Contact people who already have an instance

▪ Make test deployment of few systems

- install

- configure

- populate with sample data

- evaluate
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WHAT REPOSITORY SYSTEMS 

ARE OUT THERE?

(non-exhaustive overview)
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Fedora based

▪ NOT a Linux OS distribution!

▪ Fedora commons provide backend only

- Content model

- RDF linked data

- Persistent identifier

- Versioning

▪ Requires further 

development
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DSpace

▪ Open source

▪ Popular

- scholarly publication repositories

▪ Large open source community 

- variety of support and consultancy providers

▪ Aims for ‘turnkey’ local installation, but can be

complex to set up and maintain if customisation is 

required



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35/75

Dataverse

▪ Dataverse

- Driven by Harvard and DANS (NL)

- own instance -> become part of community

- Flexible API

▪ Invenio

- Powers Zenodo

- Developed at CERN

- Integrates with GitHub

- Recognized by the European Commision



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
36/75

CKAN - Comprehensive 

Knowledge Archive Network

▪ Repository for data

- customisable 

- well-established open source community

- wide take-up in government sector

• e.g. data.gv.at

▪ Cons:

- Limited access restrictions

- Lacks support for OAI-PMH 
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Repository software - summary

▪ Often specialised in one kind of data

- e.g. GitLab good for software code

▪ Skewed towards a specific domain (which it originates from)

- e.g. DSpace used in humanities – focus on documents

- e.g. CKAN for open (government) data – poor access restrictions mechanisms

▪ Always a trade-off

- Some functionality works out of the box, some other must be added

• Additional package, configuration or development

▪ All have world-wide community

- e.g. Dataverse driven by Harvard, Invenio by CERN, CKAN by US 

administration, etc.
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Repository software - summary

▪ Supporting community usually has a crucial impact on the decision

▪ Many institutions only tick off a box ‘we have a repository’

▪ There may be no single system to address all requirements
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EXTERNAL VISIBILITY
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External visibility

▪ ‘Having a repository’ is not enough

- Contents must be discoverable and FAIR

• Integration with hubs

• Metadata following standards and machine-actionability

Cargo cult
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DOI registration bodies

▪ DataCite

- DOI registration body

• Handle based identifier

• Metadata

• Provides a range of identifiers to repositories

- Supported by public sector, e.g. DCC, CERN, ANDS

- National desk established at the TU Wien

▪ Crossref

- DOI registration body

- Supported by private sector, e.g. Elsevier



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
42/75

DOI registration bodies - example

▪ Example shows

- Document located at 

Cambridge Repository

- Document has a DOI

- DOI was minted by Data 

Cite

- Data Cite has metadata 

about each DOI

▪ Data Cite provides access 

to metadata registry https://search.datacite.org

https://search.datacite.org/
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Interoperability protocols

▪ OAI-PMH - Open Archives Initiative Protocol for 

Metadata Harvesting

- query to discover repository contents

- only for metadata

- not for depositing

▪ SWORD - Simple Web-service Offering Repository 

Deposit

- deposit to multiple repositories at once

- deposit by third party systems (e.g. lab equipment)
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OAI-PMH

▪ Data remains within a repository

▪ Harvester aggregates metadata

▪ Useful to aggregate data

- e.g. for domain, country, institution

▪ Dublin Core by default

- Other Metadata standards can be added

• OpenAIRE requires DataCite

Harvester

O

A

I

O

A

I

O

A

I

Repository 1

Repository 2

Repository 3

data + metadata

data + metadata

data + metadata

metadata

http://www.openarchives.org/OAI/openarchivesprotocol.html

https://guidelines.openaire.eu/en/latest/data/use_of_oai_pmh.html

http://www.openarchives.org/OAI/openarchivesprotocol.html
https://guidelines.openaire.eu/en/latest/data/use_of_oai_pmh.html
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OpenAIRE

▪ Open Access Infrastructure for Research in Europe

- Launched 2009 by European Commission

- Promotes Open Access

▪ Network of experts

▪ Technical infrastructure

- Harvest research output

• Data, publications

• Link it 

• Monitor

- Zenodo

https://explore.openaire.eu

https://explore.openaire.eu/
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OpenAIRE - compliance

▪ Repository must have an OAI-PMH endpoint

▪ Metadata in DataCite format

https://guidelines.openaire.eu/en/latest/

https://schema.datacite.org/meta/kernel-

4.2/doc/DataCite-MetadataKernel_v4.2.pdf

https://guidelines.openaire.eu/en/latest/
https://schema.datacite.org/meta/kernel-4.2/doc/DataCite-MetadataKernel_v4.2.pdf
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OpenAIRE

▪ Check what kind of sources are indexed and how 

metadata is collected

- https://www.openaire.eu/aggregation-and-content-provision-

workflows

▪ What else openAIRE does

- https://www.openaire.eu/faqs

https://www.openaire.eu/aggregation-and-content-provision-workflows
https://www.openaire.eu/faqs
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Scholix

http://www.dlib.org/dlib/january17/burton/01burton.html

▪ Goal 

- exchange links between publications and data

http://www.dlib.org/dlib/january17/burton/01burton.html


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
49/75

Scholix

▪ At the core of the conceptual model is the link between two objects. 

▪ Main focus: literature and data. 

- theoretically also: software, algorithms, models, protocols, tweets, 

comments, and so on. 

- practically: not for the time being the focus

▪ To become a contributor

- Feed your data-literature link information to an existing Scholix hub 

using your existing community standards

• e.g. OpenAIRE or DataCite registries

▪ To retrieve links

- http://api.scholexplorer.openaire.eu/v2/ui/   
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Scholix

http://api.scholexplorer.openaire.eu/v2/ui/

http://api.scholexplorer.openaire.eu/v2/ui/
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Scholix was developed at RDA

https://www.rd-alliance.org/groups/rdawds-scholarly-link-exchange-scholix-wg

https://www.rd-alliance.org/groups/rdawds-scholarly-link-exchange-scholix-wg
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DCAT

▪ W3C Data Cataolog Vocabulary (DCAT)

- RDF vocabulary for interoperability between data catalogues

- decentralized publishing

- facilitates federated dataset search 

▪ Relaxed constraints

- Most fields are optional

▪ No specific deployment method

- RDF via SPARQL, embedded in HTML, serialised to RDF/XML 

or Turtle, etc.

▪ Mostly used in open governmental data repositories
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DCAT

Specification and examples: https://www.w3.org/TR/vocab-dcat/

https://www.w3.org/TR/vocab-dcat/
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DCAT Application Profile

▪ DCAT profile is a specification that adds additional constraints

▪ Application Profile for open data in Europe

- https://joinup.ec.europa.eu/solution/dcat-application-profile-data-portals-europe/about

https://joinup.ec.europa.eu/solution/dcat-application-profile-data-portals-europe/about
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DCAT - example

▪ Add .RDF to links in data.gv.at to get RDF metadata

- https://www.data.gv.at/katalog/dataset/af8e02b6-1e03-4464-

a69b-8533d8703ffe

- https://www.data.gv.at/katalog/dataset/af8e02b6-1e03-4464-

a69b-8533d8703ffe.rdf

https://www.data.gv.at/katalog/dataset/af8e02b6-1e03-4464-a69b-8533d8703ffe
https://www.data.gv.at/katalog/dataset/af8e02b6-1e03-4464-a69b-8533d8703ffe.rdf
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DCAT - example
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SPARQL endpoint - example

▪ Retrieve all the resources from a dataset with a title that contains 

specific words (eg.’Vienna’)

https://data.europa.eu/euodp/en/linked-data

https://data.europa.eu/euodp/en/linked-data
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SPARQL endpoint - example

https://data.europa.eu/euodp/en/linked-data

https://data.europa.eu/euodp/en/linked-data
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Schema.org

▪ Started by Google, Microsoft, Yahoo, and Yandex to help with indexing 

web pages for search

▪ Schema.org metadata can be embedded using microdata, RDFa or JSON-

LD

▪ Commonly used types

- Creative works: CreativeWork, Book, Movie, MusicRecording, Recipe, TVSeries

- Embedded non-text objects: AudioObject, ImageObject, VideoObject

- Event

- Organization

- Person

- Place, LocalBusiness, Restaurant ...

- Product, Offer, AggregateOffer

- Review, AggregateRating
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Google Dataset Search

▪ schema.org:Dataset

- based on W3C DCAT

▪ Full definition

- https://schema.org/Dataset

▪ Google has an application profile

- https://developers.google.com/search/docs/data-types/dataset

https://schema.org/Dataset
https://developers.google.com/search/docs/data-types/dataset
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Schema.org - example

▪ View page source of any dataset at data.gv.at

- Navigate to <script> section

▪ Search in Google Dataset Search for ‘Radabstellplätze

Wien 2016’



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

https://toolbox.google.com/datasetsearch

https://www.nature.com/articles/d41586-018-06201-x
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Structured Data Testing Tool

https://search.google.com/structured-data/testing-tool
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Structured Data Testing Tool
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Synergy between DOIs and  schema.org

▪ DataCite provides metadata on DOIs

- RDFs compliant with schema.org

▪ Example

- https://data.datacite.org/application/vnd.schemaorg.ld+json/

<DOI>

- https://data.datacite.org/application/vnd.schemaorg.ld+json/

10.1371/journal.pcbi.1006750

▪ JSON-LD returned by DataCite can be directly embedded on web 

pages

https://data.datacite.org

https://data.datacite.org/application/vnd.schemaorg.ld+json/%3cDOI
https://data.datacite.org/application/vnd.schemaorg.ld+json/10.1371/journal.pcbi.1006750
https://data.datacite.org/
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Repository registries

▪ Directory of Open Access Repositories – DOAR

- Based on registrations

- http://www.opendoar.org/

▪ Registry of Open Access Repositories – ROAR

- Automatically harvested list

based on OAI-PMH 

- http://roar.eprints.org/

▪ Projection of DOAR 

and ROAR on maps
• http://maps.repository66.org

- re3data.org

http://www.opendoar.org/
http://roar.eprints.org/
http://maps.repository66.org/
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Repository registries – re3data

https://www.re3data.org/repository/r3d100010472

https://www.re3data.org/repository/r3d100010472
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External visibility - summary

▪ DOI Registration bodies (DataCite)

- Metadata schema

▪ OAI-PMH

- architecture

▪ OpenAIRE

▪ DCAT

- Metadata schema

▪ Schema.org and Google Dataset Search

▪ Repository registries
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CONCLUSION
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You should know

▪ what is a repository system?

▪ how to compare repository systems?

▪ how to make repository contents visible?

- What are the options and how to choose the best one?
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Next lecture

▪ 20.05

▪ Developing Research Data Management Services

- Data lifecycle model

- Policies

- Costs and Business Models

- Data Stewards

- Repository Certification
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