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preCICE Coupling Library[1]
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preCICE (Precise Code Interaction Coupling Environment) is a coupling library for partitioned multi-physics si-
mulations. Its minimally invasive API 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.

Application Programming Interface
1 turnOnSolver(); //e.g. setup and partition mesh
2 SolverInterface precice("FluidSolver",rank,size);
3 precice.configure("precice-config.xml");
4
5 int meshID = precice.getMeshID("FluidMesh");
6 int vertexSize; // number of vertices at interface
7 // determine vertexSize
8 double* coords = new double[vertexSize*dim];
9 // determine coordinates

10 int* vertexIDs = new int[vertexSize];
11 precice.setMeshVertices(meshID, vertexSize,
12 coords, vertexIDs);
13 delete[] coords;
14
15 int displID = precice.getDataID("Displs", meshID);
16 int forceID = precice.getDataID("Forces", meshID);
17 double* forces = new double[vertexSize*dim];
18 double* displacements = new double[vertexSize*dim];
19
20 double dt; // solver timestep size
21 double maxDt; // maximum precice timestep size
22
23 maxDt = precice.initialize()
24

25 while (running() && precice.isCouplingOngoing()){
26 if(precice.isActionRequired("WriteCheckpoint")){
27 saveCheckpoint(); // save internal state of solver
28 }
29
30 precice.readBlockVectorData(displID, vertexSize,
31 vertexIDs, displacements);
32 setDisplacements(displacements);
33 dt = beginTimeStep(); // e.g. compute adaptive dt
34 dt = min(maxDt, dt);
35 computeSolution(dt);
36 precice.writeBlockVectorData(forceID, vertexSize,
37 vertexIDs, forces);
38 maxDt = precice.advance(dt); // coupling
39 if(precice.isActionRequired("ReadCheckpoint")){
40 reloadCheckpoint();
41 }
42 else{ // timestep converged
43 endTimeStep(); // update variables, increment time
44 }
45 }
46 precice.finalize();
47 delete[] vertexIDs, forces, displacements;
48 turnOffSolver();

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