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Upstream pipeline
Sanity checks and container building

In the first stage the formal status of the repository is checked, e.g. formatting.
In the second stage pytest runs on python scripts we need for evaluation, i.e. of parameter studies.
In the optional third stage, a docker image with the needed packages is build.
This takes ~2.5h and is only done, once a new version of OpenFOAM is available.
The fourth(/third) stage triggers the downstream OpenFOAM pipeline.
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Upstream pipeline
The gitlab-ci.yml-file

Our .gitlab-ci.yml-file only has 78 lines.
For brevity we include jobs from other files.
Three variables are used to steer the pipeline.
Rules also steer the pipeline execution.

Rules can be applied to the whole pipeline or to
individual jobs.
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The docker build job
The gitlab-ci.yml-file

The docker_build job syntax:

Remember: This takes ~2.5h and is only done, once a new
version of OpenFOAM is available.

The pipeline "spins" a docker container
from a docker-in-docker image.
Inside this docker environment, we build a
docker image from the docker-file inside
the repo.

Install dependencies like e.g. numpy,
pandas and Jupyter Notebooks.
Install a specific OpenFOAM-version.
At this point, don’t compile "our" code. We
use this image as a base image.

We push this docker image to the GitLab
container registry.
When successful the pipeline continues
(see trigger-job, keyword needs).
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The trigger job
The gitlab-ci.yml-file

The matrix definition:

The trigger job syntax:

Run if pytest and docker_build were
successful.
Trigger (=create) new pipeline from
.child.yml.
Pass variables $CI_COMMIT_BRANCH and
$CI_DEFAULT_BRANCH to downstream
pipeline.
Use matrix to create the downstream
pipeline for multiple OpenFOAM versions.

Why downstream-pipelines?
Matrix-downstream pipelines might be the
simplest way to pass compile-artifacts of
OpenFOAM between jobs, when testing
multiple OpenFOAM versions.
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Downstream pipeline
OpenFOAM project compiling and testing

Build our project inside our docker container with the standard OpenFOAM and dependencies.
Run one timestep of all simulations and check for any errors and warnings during this.

We search the log files for errors or warnings.
Find warnings, you have never seen!

Run simulations.
Check if tests run before running more time-consuming parameter studies.

Run parameter studies.
Strictest form of (our) testing: convergence testing.
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DRY: Don’t Repeat Yourself
Defining default and snippets: compiling and sourcing OpenFOAM

All jobs executing OpenFOAM need to
use our self-build image,
source OpenFOAM and
handle OpenFOAM compilation artifacts.

Exploit that!

For repetitive tasks, use features like:
default is executed, if not specified
otherwise.
before_script is executed before the
"normal" script.
Snippets can be defined and called from
within script or before_script.
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Allow failure: our compile job
The gitlab-ci.yml-file

The job automatically fails for the worst
errors.
If there are errors in the job logs, then fail
too.
If there are warnings in the job logs (e.g.
unused variables), then show a warning but
continue the pipeline.
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One-timestep-testing
Find errors fast

Automatically find all simulation cases.
Automatically run one timestep. Common steps:

cleaning of the case,
meshing,
(compiling of case specific utilities,)
execution of solver.

Automatically search all log files for errors and warnings.
At the moment four cases are ignored, because of external dependencies.
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Singlecase matrix job and parameter study matrix job

We again use the matrix-keyword -> each
simulation has its on job and runs parallel and
independent to the others. Adding a new case,
can be done in one line.

All simulations must be set up in the same
way. They need

an Allrun.sh-script, that executes all
necessary steps
and
a postprocessing-JupyterNotebook, that
writes its success into a .txt-file.

The paramter studies are set up in the same
way.
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Further Reading
Continuous Integration

The code presented is from the twophaseintertrackfoam project, which will be public or have
a public mirror soon, please check for updates:

https://gitlab.com/interface-tracking
The official documentations of GitHub and GitLab:

https://docs.github.com/en/actions
https://docs.gitlab.com/ee/ci/
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Further reading

This presentation
is available at https://doi.org/10.5281/zenodo.10704898.
The Knowledge Base
is available at https://knowledge-base.nfdi4ing.de.
Preprint describing the workflow:
A Research Software Engineering Workflow for Computational Science and Engineering;
Marić, Gläser, Lehr et al., 2022, https://doi.org/10.48550/arXiv.2208.07460
Slides about the workflow including hands-on:
FAIR research software development: A Research Software Engineering workflow;
Schwarzmeier, Marić et al., 2023, https://doi.org/10.5281/zenodo.8333451
Slides about the workflow at full length including hands-on:
"Continuous" Integration of Scientific Software (in Computational Science and Engineering);
Marić et al., 2021, https://zenodo.org/record/5522820.YnTOvnVByXI

Applied CI: an academic OpenFOAM example - M. Schwarzmeier, D. Bothe, T. Marić - DOI: 10.5281/zenodo.10704898 NFDI4Ing CM Betty 2024-02-27 12 / 13

https://doi.org/10.5281/zenodo.10704898
https://knowledge-base.nfdi4ing.de
https://doi.org/10.48550/arXiv.2208.07460
https://doi.org/10.5281/zenodo.8333451
https://zenodo.org/record/5522820##.YnTOvnVByXI
https://doi.org/10.5281/zenodo.10704898


Acknowledgements

Funded by the German Research Foundation (DFG) – Project-ID 265191195 –
CRC 1194 : Z-INF

Funded by the German Research Foundation (DFG) – Project-ID 442146713 –
NFDI4Ing : Base Service S-2 Research software development

Applied CI: an academic OpenFOAM example - M. Schwarzmeier, D. Bothe, T. Marić - DOI: 10.5281/zenodo.10704898 NFDI4Ing CM Betty 2024-02-27 13 / 13

https://www.sfb1194.tu-darmstadt.de/index.en.jsp
https://www.nfdi4ing.de
https://doi.org/10.5281/zenodo.10704898

	Upstream pipeline
	Downstream pipeline
	Other

