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Reproducibility crisis

Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452–454 (2016). https://doi.org/10.1038/533452a

https://doi.org/10.1038/533452a


Containers
● Container images encapsulate 

computational environments that are 
independent from the hosting system

● Container images have everything 
needed by the data analysis

● Data analyses can be run in an 
isolated environment

○ … on your machine
○ … on a remote cloud
○ … by someone else

Dockerfile example

Containerised CMS software framework



Workflows
● A workflow is a recipe explaining how 

to produce results from input data
● What is needed?

○ Input data
○ Code
○ Computing environment
○ Workflow steps

● Steps can be described by means of 
declarative workflow languages (CWL, 
Snakemake, Yadage, …)

● Each step can use (possibly) different 
container images



REANA helps researchers run declarative 
workflows in containerised clouds

● multiple container technologies
(Docker, Singularity)

● multiple workflow systems
(CWL, Snakemake, Yadage)

● multiple compute backends
(HTCondor, Kubernetes, Slurm)

● multiple shared storage platforms
(Ceph, EOS, NFS)

What is REANA?



Analysis Example

Input data/params & Code

Workflow steps

Environment

Results



CLI client



Web interface



… and many other features such as GitLab integration



Conclusions
● Containerization helps in encapsulating 

computational environments
● Declarative workflow languages 

describe the analysis computation logic
● data + code + environment + workflow

→ reproducible analyses!
● REANA aims at helping researchers

○ execute complex data analyses 
on remote compute clouds

○ organise data analyses to 
facilitate preservation and reuse
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