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Overview

Motivation: The State of RSE



Motivation
Idiosyncrasies of Research Software Development
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Importance of Software for Modern Research

Slide from talk: “Research Software, Software Research, and more”
                         HiRSE Seminar 18.09.2023, By Anna-Lena Lamprecht, Uni Potsdam
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The “Long Tail” of Research Software Projects

Slide from talk: “The four elements of achieving research software sustainability for long tail projects”
                         deRSE 2023 Conference, Stephan Druskat & Thomas Krause
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Classifying Different Types of Research Software

also compare to DLR model:
https://doi.org/10.5281/zenodo.1344612

https://doi.org/10.5281/zenodo.1344612


|  9 

Classifying Different Types of Research Software

also compare to DLR model:
https://doi.org/10.5281/zenodo.1344612

https://doi.org/10.5281/zenodo.1344612


|  10 

Classifying Different Types of Research Software

also compare to DLR model:
https://doi.org/10.5281/zenodo.1344612

https://doi.org/10.5281/zenodo.1344612


|  11 

Classifying Different Types of Research Software

also compare to DLR model:
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Classifying Different Types of Research Software

← mostly unproblematic

← usually not developed by researchers

!!?
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Sustainable Software Development ≠ Programming

A lot of
● knowledge and experience   is required
● big + small decisions            must be made
● pieces of technology             must be combined

FAIR / High-Quality / Sustainable

Software Development

Software Development

Programming
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Sustainable Software Development ≠ Programming

A lot of
● knowledge and experience   is required
● big + small decisions            must be made
● pieces of technology             must be combined

Surely, it can be done, but…

does a typical domain scientist have enough...

● ... motivation    to research good development and metadata practices?
● ... spare time    on the side to ponder these issues and evaluate options?
● ... experience    to make good technical choices?

FAIR / High-Quality / Sustainable

Software Development

Software Development

Programming

No!
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Sustainable Software Development ≠ Programming

1) Most tools in research are created by researchers, for their own work

2) The job of (most) researchers is doing research, not writing software
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Sustainable Software Development ≠ Programming

1) Most tools in research are created by researchers, for their own work

2) The job of (most) researchers is doing research, not writing software

Bottom line: 

We cannot + should not expect

that researchers want (or can) turn into software developers!

So how do we get more FAIR and robust research software?

→ we should try to make „doing it right“ as easy as possible!



Deploying Best Practices
FAIR Python Cookiecutter Template
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Why not provide a ready-to-use template showing how it can be done?

A template that contains
● Condensed hands-on “expert knowledge” and guidance
● Detailed explanations that help to “learn the skills”

Deploying Best Practices in the Form of a Template



|  23 

● generic, directly (re)usable template repository
● aligned with recommendations from various sources
● saves a lot of time for researchers starting a software project

Feature Overview
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● generic, directly (re)usable template repository
● aligned with recommendations from various sources
● saves a lot of time for researchers starting a software project

Combines many tools, covering:
● development, dependency management, versioning, testing/QA 
● continuous integration (GitHub + GitLab), releases…
● user + contributor documentation (project website/landing page) 
● maintenance of rich, consistent + up-to-date software project metadata* 

(*powered by                      )

Feature Overview
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● generic, directly (re)usable template repository
● aligned with recommendations from various sources
● saves a lot of time for researchers starting a software project

Combines many tools, covering:
● development, dependency management, versioning, testing/QA 
● continuous integration (GitHub + GitLab), releases…
● user + contributor documentation (project website/landing page) 
● maintenance of rich, consistent + up-to-date software project metadata* 

(*powered by                      )
Self-documenting:
● many comments, explanations, pointers to other resources
● usable as demonstrator + educational resource

Feature Overview
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Feature Overview
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Feature Overview
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.cookiecutterrc

Feature Overview
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Feature Overview
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Feature Overview
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.cookiecutterrc

Feature Overview
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Feature Overview
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Feature Overview
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GitHub                                GitLab

Feature Overview
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https://github.com/Materials-Data-Science-and-Informatics/fair-python-cookiecutter-demo

GitHub                                GitLab

Feature Overview

https://github.com/Materials-Data-Science-and-Informatics/fair-python-cookiecutter-demo


Software Metadata Synchronization
somesy
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Software Metadata: Did you know that you can do this?
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Software Metadata: Did you know that you can do this?

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

https://citation-file-format.github.io/
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Some FAIR-related Software Metadata Files

CITATION.cff:
● Human+Machine readability
● GitHub/Zenodo integration
● General project/bibliographic metadata
● Usable for software and datasets

codemeta.json:
● Machine readability
● Based on linked data (schema.org)
● Rich software-related metadata
● Language-agnostic

Language-specific files:
● pyproject.toml, package.json, …
● Some project metadata
● Some software metadata
● Most detailed, but least interoperable
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… and the project is evolving over time:

● A new version is released

● New contributors join the project
● Old contributors leave

● The website or repository is moved
● Description and keywords are updated
● ...

So now we have metadata...

CITATION.cff

codemeta.json

pyproject.toml

update

...
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… and the project is evolving over time:

● A new version is released

● New contributors join the project
● Old contributors leave

● The website or repository is moved
● Description and keywords are updated
● …

Manual maintenance of software metadata is:
● easy to forget       →  quickly outdated
● error-prone           →  inconsistent
● time-consuming    →  creates overhead

So now we have metadata...

CITATION.cff

codemeta.json

pyproject.toml

update

...
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: A tool for software metadata synchronization

● Single source of truth for software metadata

● Avoids duplication with rich metadata

● Automates the metadata synchronization

● Preserves other content and comments

in existing files

● Person information is matched, checked and merged 
with the existing information in the files

● Provides a pre-commit hook

● Extensible and modular

● Works with Windows, Ubuntu, and macOS
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: A tool for software metadata synchronization

Input Formats

(.)somesy.toml

pyproject.toml

package.json

Project.toml

fpm.toml

Cargo.toml

Target Formats

CITATION.cff

codemeta.json

pyproject.toml

package.json

Project.toml

fpm.toml

pom.xml

Cargo.toml

...
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Interested? Give it a try and get in touch!

https://github.com/Materials-Data-Science-and-Informatics/fair-python-cookiecutter https://github.com/Materials-Data-Science-and-Informatics/somesy

A modern best-practice Python template
for research software developers

A language-agnostic software project
metadata synchronization tool
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