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Partitioned multi-physics simulations

OpenFOAM CalculiX

libpreciceadapter
- data mapping

- communication

- coupling algorithms

or: FEniCS, DUNE, deal.II, ...

Left: “Evaluation of heart valve biomechanics”, Kyle Davis (Univ. Free State, South Africa) – preCICE Community Stories on precice.org
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The multi-component preCICE ecosystem
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Different levels of tests

Unit tests

Integration tests
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Different levels of tests

System tests

Testing the complete system for regressions:
• Using multiple layers together
• Running complete tutorials
• Comparing results

(regression) testing 6= validation!
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But preCICE already has system tests! ...right?
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Manual testing to the rescue
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New tools at hand
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GitHub Actions: precice/precice
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GitHub Actions: precice/openfoam-adapter
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GitHub Actions: Manual triggering
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GitHub Actions: How does the config look like?

# File .github/workflows/build-custom.yml

name: Custom build (manual)

on:

workflow_dispatch:

inputs:

# ...

versionOpenFOAM:

type: choice

options:

- OpenFOAMv2112

- OpenFOAM8

jobs:

build:

runs-on: ubuntu:latest

steps:

- name: Run something

run: ./run.sh
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OpenFOAM adapter
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(under construction)
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Different perspectives

Python bindings develop released breaking change

preCICE develop released

FEniCS adapter develop released feature compatibility update

Tutorials develop

Can we release a new preCICE version?

Can we release a new FEniCS adapter feature?

Can we release a breaking change in the Python bindings?

released compatibility update

nightly on pull request on demand

upstream
dependency

downstream
dependent
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Current state
Ì Prototype

• Running locally and on GitHub Actions
• Only latest version of specific branches
• Only preCICE, OpenFOAM adapter, and tutorials
• Only flow-over-heated-plate OpenFOAM-OpenFOAM
• No results comparison

+ Results comparison
+ Manual triggering for any branches (tags)
+ Extension to all repositories and tutorials
+ Automated triggering

Pull Requests precice/1090, openfoam-adapter/184, tutorials/220
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Architecture

calculix-
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Docker Compose

# File: docker-compose.yml

services:

# ...

fluid-openfoam:

image: "ghcr.io/precice/of-adapter:

${TAG_OPENFOAM_ADAPTER}"

user: ${MY_UID}:${MY_GID}

volumes:

- /etc/passwd:/etc/passwd:ro

- /etc/group:/etc/group:ro

- ../..:/tests

command: >

/bin/bash -c "openfoam2112 ./run.sh"

solid-openfoam:

image: # same as fluid-openfoam

user: # same

volumes:

- # same

command: # same, different directory
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Docker Compose: Running

cd tutorials/flow-over-heated-plate/tests

export TAG_OPENFOAM_ADAPTER=latest

MY_UID="$(id -u)" MY_GID="$(id -g)" docker-compose up
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GitHub Container Registry

Gerasimos Chourdakis | Testing the multi-component preCICE ecosystem | May 4, 2022 21



Running the tutorials: logs
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Running the tutorials: artifacts
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What to compare to?

Reference data:
• Solver logs→ often not identical
• Solver results→ various formats, too much
• preCICE exports→ same format,

no time-related noise, enough
(demonstrated in TUM FSI Seminar paper 2020 by Mohamad Kanj)

Tutorials structure extension:
- flow-over-heated-plate/

- fluid-openfoam/

- solid-openfoam/

- precice-config.xml

- reference-data/

- fluid-openfoam_solid-openfoam/

- tests/

- docker-compose.yml

- tools/

- run-tests.sh
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So, how is the new system better?

Old New
Tools Travis CI + local GitHub Actions + local
Local runners – Possible (proprietary solvers)
Container storage DockerHub GHCR
Artifacts storage Dedicated repo Next to the job
What to test All possible combination Selected by default, any on demand
Goal Many features, coverage Minimal code, sustainability
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Key reference (fresh!)
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Summary

• the library is tested widely,
the ecosystem follows (complex)
• system tests grew, but hit by bus and

vendor lock-in
• new, simpler implementation based on new

tools and previous lessons
• work in progress

Read more in preCICE v2 paper (in review)
and BSSW blog.

Gerasimos Chourdakis (@MakisH)
gerasimos.chourdakis@tum.de

Give me feedback: go.tum.de/820189
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go.tum.de/820189

