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Reproducibility in Research

« Difficult to reproduce every type of research
« Computational research a possibility
« Data analysis in research life cycle a possibility

Analyze

Design Execute Oain
Develop I Generate I Compile
Data Results
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Computational Reproducibility

Recreate exact runtime environment

Exact randomness

Fixed software/package versions

Transportable solution
« Small size
« Standard technology
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Computational Reproducibllity

ice - DOC KU LEUVEN



Reproducibility Package

« Docker based virtual machine

« Operating System

* |nstall required software, libraries etc
« Set Env Variables

Fixed software/package versions
Automated

Minimum Human Interaction

Readme file

Docker

&) GitLab
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Reproducibility Package

Dockerfile

Research
Work

Automated
Recreation

Operating Required Required
System Software Libraries

Simulation Analysis

scripts tools/scripts Documentation

Bash script User Manual

~ few kilobytes to few megabytes
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https://mebios-particulate.pages.gitlab.kuleuven.be/mpacts18/examples/implicit_explicit_simulations.html
https://gitlab.kuleuven.be/mebios-particulate/docker-mpacts/-/raw/mpacts_docker_for_users/Dockerfile

Reproducibility Package

1. Execute bash script (initiated by user)

2. Create virtual machine )
« Install operating system
« Install required software Seamless process
« Create user login
« Set environment variables
3. Establish SSH connection —

« User lands in a directory where simulation & analysis scripts are available.

’ ecute simulation Scri
) te analysis scri

6. Output is generated
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Reproducibility Package Advantage

Metadata

Persistent
Identifiers

Repository

Common
Standards

Open Data
Formats

Documentation

Research
Data

) FAIRness
Data Licenses
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Reproducibility Package — Sensitive Data

Data Not Available

Analysis
Scripts
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Reproducibility Package Use Cases

« Paper reviewers
« Manuscript
« Executable analysis scripts

 Future reuse

« Data archiving
» research methodology, analysis scripts, output

* New projects

* FAIR research
« Data & code publishing
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Reproducibility Package

« Zenodo: https://zenodo.org/record/7990608

o Gitlab: https://qitlab.com/nmrdm/reproduce/python 3 8
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https://zenodo.org/record/7990608
https://gitlab.com/nmrdm/reproduce/python_3_8

Questions
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