
deRSE25 Metadata for Research Software |
Giacomo Peru

Metadata and FAIR 
Assessment for 
Research Software
Giacomo Peru, University of Edinburgh (research software metadata)

Faruk Diblen, Netherlands eScience Centre (research software FAIR assessment)

Elena Breitmoser, University of Edinburgh (research software FAIR assessment)



deRSE25 Metadata for Research Software |
Giacomo Peru

Metadata for Research 
Software
An overview
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Outline of Research Software Metadata Session
What we are covering

An introduction on what research software 
metadata is and why it matters 

Core concepts of research software metadata

Real-world implementations from research 
software projects

Hands-on exercise: creating .cff files using 
CFFINIT
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A library metaphor
How do you find books?
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Software

Package identifier

Version number

Authors and contributors

Release date

Dependencies

License

Repository location

Keywords and categories

Catalogues 
A very ancient and current problem

Books

ISBN (unique identifier)

Title and subtitle

Author(s)

Publisher

Publication date

Edition number

Keywords and categories

Physical location in the library
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Software is fundamental to research!

But without good metadata, research software becomes very 

difficult to:

• Find and discover (Findable)

• Access and install correctly (Accessible)

• Use reproducibly across environments (Interoperable)

• Give proper credit for and understand usage rights 

(Reusable)

Why Research Software Metadata Matters
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Findable: Others can discover your 

software

Accessible: They can get to it and 

understand how to use it

Interoperable: It works with other tools and 

systems

Reusable: Others can build upon your work

FAIR Principles for Research Software (FAIR4RS Principles), 

https://doi.org/10.15497/RDA00068

The FAIR Principles and 
the community
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Before: 

Inconsistent citations across papers, websites, or none

After: 20,000+ verified citations revealing true impact

Pattern repeats with pandas, scikit-learn, and other tools

Metadata Benefits:

Research Integrity: Precise version citation

Knowledge Transfer: Version-specific documentation

Recognition: Proper attribution for contributors

Security: Targeted vulnerability patches

Sustainability: Evidence-based funding decisions

Innovation: Clear dependencies enable building on existing work

The NumPy case
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Core Concepts

Essential Elements 

Common Formats

Location
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Essential Elements of Research Software Metadata
Essential information for discoverability, attribution, and reuse

WHAT: Basic Identification

WHO: People and Affiliations

HOW: Usage Information



deRSE25 Metadata for Research Software | Giacomo Peru

Basic Identification (WHAT)

Purpose

Unique identification

Version tracking

Discovery

Classification

title:

version:

date-released:

abstract:

keywords:
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People and Organizations 
(Who)

Attribution

Contact information

Institutional credit

Funding acknowledgment

authors:

- name:

- orcid:

affiliation

- name

- website

maintainer:

- email: 

funder:

- name:

- grant: 

Purpose
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Usage Information (How?)

Purpose

Enable reuse

Helps reproducibility

Support implementation

Enable citation

licence:

dependencies:

system requirements:

installation instructions:

documentation:

DOI:
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(some) Metadata Standards

We will look at

CITATION.cff

codemeta

package specific

domain specific



Stephan Druskat: “Citable software with the Citation File Format"

METADATA: In a CITATION.cff file in the source code repository

+ references, preferred citation, experimental dataset support

citation-file-format.github.io

https://citation-file-format.github.io/


Stephan Druskat: “Citable software with the Citation File Format"

CFF integrations: GitHub

• Detects CITATION.cff files

• Renders citation metadata (APA, BibTeX)

• Points to CITATION.cff instance

• Documents and supports creation

https://docs.github.com/en/github/creating-cloning-and-archiving-repositories/creating-a-repository-on-github/about-citation-files


Stephan Druskat: “Citable software with the Citation File Format"

• GitHub-Zenodo bridge reads metadata from CITATION.cff

• Previously: via API (GitHub release, Zenodo Sandbox deposit)

• Now: author-supplied metadata (GitHub release, Zenodo Sandbox 
deposit)

https://github.com/citable-s0ftware/bytesize-rse/releases/tag/v0.0.1
https://sandbox.zenodo.org/records/37554
https://github.com/citable-s0ftware/bytesize-rse/releases/tag/v0.1.0
https://sandbox.zenodo.org/records/37555


Stephan Druskat: “Citable software with the Citation File Format"

CFF integrations: reference managers

Import in Zotero from GitHub via browser plugin Import in JabRef from CITATION.cff file



CodeMeta is a vocabulary

Codemeta (v2.0) in a nutshell:

Schema.org extension (findable by search engines)



CodeMeta is a machine-readable vocabulary

CodeMeta access URL: 
https://doi.org/10.5063/schema/codemeta-2.0
{

"@context": {

"type": "@type",

"id": "@id",

"schema":"http://schema.org/",

"codemeta": "https://codemeta.github.io/terms/",

"Organization": {"@id": "schema:Organization"},

…

"softwareSuggestions": { "@id": "codemeta:softwareSuggestions", "@type": "@id"},

"contIntegration": { "@id": "codemeta:contIntegration", "@type": "@id"},

"buildInstructions": { "@id": "codemeta:buildInstructions", "@type": "@id"},

"developmentStatus": { "@id": "codemeta:developmentStatus", "@type": "@id"},

"embargoDate": { "@id":"codemeta:embargoDate", "@type": "schema:Date" },

"funding": { "@id": "codemeta:funding" },

"readme": { "@id":"codemeta:readme", "@type": "@id" },

"issueTracker": { "@id":"codemeta:issueTracker", "@type": "@id" },

"referencePublication": { "@id": "codemeta:referencePublication", "@type": "@id"},

"maintainer": { "@id": "codemeta:maintainer" }

}

}

JSON-LD 

vocabulary

https://doi.org/10.5063/schema/codemeta-2.0


CodeMeta is a crosswalk

Mapping between 

vocabularies



Crosswalks have been curated by the community

E.g., for ASCL (http://ascl.net/): 
https://github.com/codemeta/codemeta/blob/master/crosswalks/
ASCL.csv

http://ascl.net/
https://github.com/codemeta/codemeta/blob/master/crosswalks/ASCL.csv
https://github.com/codemeta/codemeta/blob/master/crosswalks/ASCL.csv


Propagating your metadata across regstries

2
3

CodeMeta.jsonld Once your CodeMeta file is on your code repository, it can be propagated 

upon release between different platforms

Scholarly repositories

Aggregators

Code archival platforms
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Language-specific Standards

Ecosystem-Specific Standards

Python: setup.cfg, pyproject.toml

R: DESCRIPTION

Node.js: package.json

Each solves: Making software installable and 

usable
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Domain-Specific Standards

Field-Specific Metadata Needs

Examples

• BioSchemas (Life Sciences)

• Climate Science Standards

• Digital Humanities Requirements

Purpose

• Method documentation

• Domain relationships

• Specialized features
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Metadata Locations - Overview

Where Does Metadata Live?

Three Main Locations: 

• Repository Root Files

• Package Configuration Files

• External Registries

/



deRSE25 Metadata for Research Software | Giacomo Peru

Repository and Package Files

Repository Root & Package Files

Repository Root Files: 

• README.md - First point of contact

• CITATION.cff - Citation information

• LICENSE - Usage terms

• CONTRIBUTORS.md - Attribution list

Package Configuration Files: 

• Python: setup.cfg, pyproject.toml

• R: DESCRIPTION

• Node.js: package.json
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External Archives
Archive and preserve

Software Heritage - Code preservation

Zenodo - DOI assignment

PyPI/CRAN/npm - Package distribution

Institutional Repos - Academic archiving
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Different Approaches to CITATION.cff

scikit-image and napari

Two scientific Python image analysis tools

• scikit-image

• napari

CITATION.cff with different approaches 

• scikit-image: Team-focused, paper citation

• napari: Individual contributor focus, software 
DOI

29
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scikit-image

Simple 

maintenance

Academic paper 

citation

Collective 

recognition
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napari

Software DOI citation

Detailed authors
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Go to: 

https://citation-file-format.github.io/cff-initializer-javascript/

Enter basic info:

Title, author(s), version, date, repository URL

Add optional details:

Abstract, keywords, license

Copy generated code → save as 'CITATION.cff' in repository root

Commit and push to see GitHub citation button appear

Hands-on: Creating your CITATION.cff
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Thank you
Now onto FAIR assessment for research software

with Elena Breitmoser and Faruk Diblen
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