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preCICE Coupling Library!!

A Coupling Library for Partitioned
Multi-Physics Simulations
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preCICE (Precise Code Interaction Coupling Environment) is a coupling library for partitioned multi-physics si-
mulations. Its minimally invasive APl and scalability on massively parallel systems allow for rapid adaptation,
and thus offers the flexibility needed to keep a decent time-to-solution for complex multi-physics scenarios. As
a common interface, it encourages collaboration between researchers and ensures compatibility and thus the
sustainability of both modern and legacy code.
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Application Programming Interface

25 while (running() && precice.isCouplingOngoing()) {
if (precice.isActionRequired ("WriteCheckpoint")) {
saveCheckpoint (); // save internal state of solver

1 turnOnSolver(); //e.g. setup and partition mesh
2 SolverInterface precice ("FluidSolver", rank,size); 26
3 precice.configure ("precice-config.xml"); 27
4 28 }
5 int meshID = precice.getMeshID ("FluidMesh"); 29
6 int vertexSize; // number of vertices at interface 30 precice.readBlockVectorData (displID, vertexSize,
7 // determine vertexSize 31 vertexIDs, displacements);
8 doublex coords = new double[vertexSizexdim]; 32 setDisplacements (displacements) ;

9 // determine coordinates 33 dt = beginTimeStep(); // e.g. compute adaptive dt

10 int+* vertexIDs = new int [vertexSize]; 34 dt = min (maxDt, dt);

computeSolution(dt) ;
precice.writeBlockVectorData (forceID, vertexSize,

vertexIDs, forces);

1l precice.setMeshVertices (meshID, vertexSize, 35
12 coords, vertexIDs); 36
13 delete[] coords; 37
14 38
15 int displID = precice.getDatalD ("Displs", meshID); 39
16 int forcelD = precice.getDatalD ("Forces", meshlID); 40

maxDt = precice.advance(dt); // coupling

if (precice.isActionRequired ("ReadCheckpoint")) {
reloadCheckpoint () ;

17 double+ forces = new double|[vertexSizexdim]; 41 }

18 double*x displacements = new double[vertexSizexdim]; 42 else{ // timestep converged

19 43 endTimeStep(); // update variables, increment time

20 double dt; // solver timestep size 44 }

21 double maxDt; // maximum precice timestep size 45 }

22 46 precice.finalize () ;

23 maxDt = precice.initialize() 47 delete[] vertexIDs, forces, displacements;

24 48 turnOffSolver () ;

A fluid solver adapted for fluid-structure interaction. Original calls marked in blue.
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Reliabilty and Usability

Stable Foundation
Boost, nlohmann/json, liboxml2, MPI, PETSc

Integration and Installation

CMake, pkg-config, pip, Debian, Spack
Code Quality

* Code coverage Icov, codecov.io

* Static analysis and modernisation clang-tidy

Communication
* Face-to-face
* Chat on Gitter
* Broadcast on mailing list
* Discourse forum
* GitHub Issues/Pull Requests

Documentation
Extensive GitHub Wiki, Doxygen
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Community and Outreach

Culture

* Regular short telcos

* Regular structured meetings
* | ocal casual coding evenings
* Fixed release schedule

* Peer-reviews

* Open discussions
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Community
* ECCOMAS minisymposia 2018,2019, 2020

* preCICE Workshop 17-18 Feb 2020,
Munich

* Cross-advertising via testimonials

* Valuable asset to teaching
* Contributions to adapters
* Common interface encourages collabo-

ration
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