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Lecture 21 – Repositories

Open Data Management & the Cloud
(Data Science & Scientific Computing / UniTS – DMG)
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Repository – What is it?

Data storage / Data base entity/ies into which data has been specifically partitioned for an 
analytical or reporting purpose

Data warehouse

a large data repository that aggregates data 

usually from multiple sources or segments of a business

without the data being necessarily related

Data lake (needs disambiguation)

a large data repository that stores unstructured data

classified and tagged with metadata

Data mart

subsets of the data repository

more targeted to what the data user needs and easier to use

Data library

Data archive

Particular kind of setup within an overall IT structure, such as a group of databases, where an 
enterprise or organization has chosen to keep various kinds of data

Metadata repositories store data about data and data bases

Where the data source is, how it was captured, and what it represents
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Repository – Some disambiguation

Repository has additional functionalities compared with registry

Registries stores metadata 

Repositories add relationships with related metadata types

Distinction is really loose / hardly enforced

Disambigua to collections

Grouping of digital objects, within a scope

Collections are themselves resources in repositories
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Repository – Goals

FAIR principles: Findable

“F4. (meta) data are registered or indexed in a searchable resource.” 

Keep a certain population of data isolated so that it can be mined

isolated: living in its one fragmented/distributed source

For greater insight 

For business intelligence 

To be used for a specific (reporting) need

Isolation allows for easier and faster data reporting or analysis because the 
data is clustered together

Not necessarily by location

Data is preserved and archived
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Metadata Repository

Data repositories

Index data

Provide access to

Data collections

Datasets

(usually) keep meta information dedicated to filtering

Metadata repositories

(usually) don’t provide storage space

Use linking solutions to point or access data

Provide rich metadata documents

(usually) standardized

More general in scope

discovery/filtering

relationships
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Repository – Usage

There are more and more data open and available through data 
repositories: it becomes ever more challenging for researchers to find 
relevant data.

Example

The Open Access Directory (OAD) is a compendium of simple factual 
lists about open access (OA) to science and scholarship, maintained by 
the OA community at large. By bringing many OA-related lists together 
in one place, OAD makes it easier for everyone to discover them, use 
them for reference, and update them.
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There are more and more data open and available through data 
repositories: it becomes ever more challenging for researchers to find 
relevant data.

Example

The Open Access Directory (OAD) is a compendium of simple factual 
lists about open access (OA) to science and scholarship, maintained by 
the OA community at large. By bringing many OA-related lists together 
in one place, OAD makes it easier for everyone to discover them, use 
them for reference, and update them.

Repository – Usage
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Repository – Usage

There are more and more data open and available through data 
repositories: it becomes ever more challenging for researchers to find 
relevant data.

Example

The Open Access Directory (OAD) is a compendium of simple factual 
lists about open access (OA) to science and scholarship, maintained by 
the OA community at large. By bringing many OA-related lists together 
in one place, OAD makes it easier for everyone to discover them, use 
them for reference, and update them.

Where to start from?

Use Google?

Use a specific “global” research index?

Find your domain starting point?
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RDA Recommendations – DDP-IG (1)

Data Discovery Paradigms (IG)

User Requirements and Recommendations for Data Repositories
https://www.rd-alliance.org/group/data-discovery-paradigms-ig/outcomes/data-discovery-paradigms-user-requirements-and

Purpose

Help data repositories improve the findability of data in their repository

Approach

Collected use cases describing users’ needs, and the contexts of these 
needs, when searching for data

Outcome

Identified requirements for data discovery in repositories

Proposed a set of recommendations

https://www.rd-alliance.org/group/data-discovery-paradigms-ig/outcomes/data-discovery-paradigms-user-requirements-and
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RDA – DDP-IG (2) – Rationale 

Data repositories can adapt methodologies and learnt experiences from the 
design of web-based information systems, and digital library in particular

Some data repositories have been following the path of user-centred system 
design principle gathering use cases and requirements

Some design and evaluation criteria may apply only to a specific repository

Some trans-repository criteria can be generalised and may serve as 
guidelines for other data repositories

DDP-IG study attempts to identify which criteria are of common relevance
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RDA – DDP-IG (3) – Use cases

classification scheme summary



12/3121 – RepositoriesODM&C

RDA – DDP-IG (4) – Requirements
1) Indication of data availability

Search usually dropped if no clear indication of data availability

2) Connection of data with person / institution / paper / citations / grants

allows for ranking of datasets, comparative studies, manuscript direct connection

3) Fully annotated data (including granularity, origin, licensing, provenance, ...)

validate the use of a dataset in a particular study

4) Filtering of data based on specific criteria on multiple fields at the same time 

Support targeted studies

5) Cross-referencing of data (same or different repositories)

avoid duplication, maximise efficiency and access

6) Visual analytics / inspection of data / thumbnail preview

quick visual filtering from a results set to validate dataset use

7) Sharing data (whole dataset/particular records/bibliographic information) in a collaborative environment

common space of keeping both data and their versions across time

quick check on latest changes

share bibliographic information

8) Accompanying educational / training material

9) Portal functionality similar to other established academic portals

subject/visual search, free text search, build query functionality, subscription, ...
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RDA – DDP-IG (5) – Recommendations

1) Provide a range of query interfaces to accommodate various data search behaviours

2) Provide multiple access points to find data

3) Make it easier to judge relevance, accessibility and reusability of a data collection 

4) Make Individual metadata records readable and analysable

5) Be able to share and output bibliographic references

6) Provide feedback about data usage statistics

7) Be consistent with other repositories 

8) Identify and aggregate metadata records that describe the same data object 

9) Make metadata records easily indexed and searchable by major web search engines

10)Follow API search standards and community adopted vocabularies for interoperability 



14/3121 – RepositoriesODM&C

RDA – DDP-IG (6) – Recommendations
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Repositories - examples

Repositories can be

Domain specific

General purpose

Following slides will show examples of

Community driven efforts

Project based solutions

Super-national driven entities

Document based repositories

Linked data solutions
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re3data

REgistry of REsearch REpositories (re3data.org)

“By offering detailed information on more than 2,000 research data 
repositories, re3data has become the most comprehensive source of 
reference for research data infrastructures globally”
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re3data
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OpenAIRE

(openaire.eu)

EOSC-related initiative

Multi-faceted

Includes a Repository

And APIs
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EUDAT

(eudat.eu)

EU funded initiative

Connected to EOSC
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EUDAT
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FAIRsharing

(fairsharing.org)
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Zenodo

(zenodo.org)

CERN based

OpenAIRE connected

General content repository, mainly papers/proceedings/presentations...
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figshare

(figshare.com)

Publication driven

Support service

[upload limits]
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Dryad

(datadryad.org)

The Dryad Digital Repository is a curated resource that makes the data underlying scientific 
publications discoverable, freely reusable, and citable. Dryad provides a general-purpose 
home for a wide diversity of datatypes.

Nonprofit
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DOAJ

Directory of Open Access Journals

(doaj.org)

Journals as primary records

Articles out of them
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arXiv.org

Open access to 1,475,672 e-prints in Physics, Mathematics, Computer 
Science, Quantitative Biology, Quantitative Finance, Statistics, Electrical 
Engineering and Systems Science, and Economics

(arxiv.org)

User driven repository

Used mainly for pre-prints and ongoing work

Author-paper relationship “limited”
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ADS 

The SAO/NASA Astrophysics Data System

(adsabs.harvard.edu)
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RofR (IVOA)

Registry of Registries

(rofr.ivoa.net)

Distributed

Domain driven

API based

GUI exist

Limited
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Do still exist single “archives”?

A lot

Domain specific

Custom based

Some trying to reach open interoperation

Depending on the domain (usually)

They’re usually listed as items inside more general repositories

They can provide quite powerful analysis/discovery interfaces

Because of the specific scenario they expose

Some astrophysics VO examples

ESA (http://sky.esa.int/)

ESO (http://archive.eso.org/scienceportal/home)

MAST (https://archive.stsci.edu/)

CADC (http://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/en/)
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Repository Certification

National and international funders will (likely) mandate

Open data 

Data management policies for the long-term storage and accessibility of data

Access to funded data products and proper data management plans (DMP)

Need to store shared data in a trustworthy data repository

managed, curated, and archived to preserve the initial investment in collecting them

Sustainability of repositories raises a number of challenging issues in different areas

Organizational, technical, financial, legal, etc. 

Certification can be an important contribution to ensuring the reliability and durability of 
data repositories

By becoming certified, repositories can demonstrate to both their users and their 
funders that an independent authority has evaluated them and endorsed their 
trustworthiness.
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Core Trust Seal

(www.coretrustseal.org)

Core certification involves a minimally intensive process whereby data 
repositories supply evidence that they are sustainable and trustworthy

A repository first conducts an internal self-assessment, which is then 
reviewed by community peers

Such assessments help data communities to improve the quality and 
transparency of their processes, and to increase awareness of and 
compliance with established standards

This community approach guarantees an inclusive atmosphere in which the 
candidate repository and the reviewers closely interact

https://www.coretrustseal.org/wp-content/uploads/2017/01/Core_Trustworthy_Data_Repositories_Requirements_01_00.pdf

Open
Archive
Information
System

http://www.coretrustseal.org/
https://www.coretrustseal.org/wp-content/uploads/2017/01/Core_Trustworthy_Data_Repositories_Requirements_01_00.pdf

