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preCICE Application Programming Interface
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Application Programming Interface

1 import precice

2 participant = precice.Participant('FluidSolver', 'precice-config.xml', rank, size)

3

4 mesh = 'Fluid-Mesh'

5 positions = ... #define interface mesh, 2D array with shape (n, dim)

6 vertex_ids = participant.set_mesh_vertices(mesh, positions)

7 participant.initialize()

8

9 while participant.is_coupling_ongoing(): # main time loop

10 dt = compute_adaptive_dt()
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14 displacements = participant.read_data(mesh, 'Displacement', vertex_ids, dt)

15 u = solve_time_step(u, dt, displacements) # returns new solution

16 forces = compute_forces(u) # returns 2D array with shape (n, dim)

17 participant.write_data(mesh, 'Force', vertex_ids, forces)
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Application Programming Interface

1 import precice

2 participant = precice.Participant('FluidSolver', 'precice-config.xml', rank, size)

3

4 mesh = 'Fluid-Mesh'

5 positions = ... #define interface mesh, 2D array with shape (n, dim)

6 vertex_ids = participant.set_mesh_vertices(mesh, positions)
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14 displacements = participant.read_data(mesh, 'Displacement', vertex_ids, dt)

15 u = solve_time_step(u, dt, displacements) # returns new solution
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18

19 participant.advance(dt)
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Application Programming Interface

1 import precice

2 participant = precice.Participant('FluidSolver', 'precice-config.xml', rank, size)

3

4 mesh = 'Fluid-Mesh'

5 positions = ... #define interface mesh, 2D array with shape (n, dim)

6 vertex_ids = participant.set_mesh_vertices(mesh, positions)

7 participant.initialize()

8

9 while participant.is_coupling_ongoing(): # main time loop

10 solver dt = compute_adaptive_dt()

11 precice dt = participant.get_max_time_step_size()

12 dt = min(solver dt, precice dt)

13

14 displacements = participant.read_data(mesh, 'Displacement', vertex_ids, dt)

15 u = solve_time_step(u, dt, displacements) # returns new solution

16 forces = compute_forces(u) # returns 2D array with shape (n, dim)

17 participant.write_data(mesh, 'Force', vertex_ids, forces)

18

19 participant.advance(dt)
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User Documentation

14



User Forum

15



Virtual Machine

16



preCICE in xSDK

§ Extreme-scale Scientific Software Development Kit

§ Buidling via Spack

§ Pre-installed on many supercomputers

§ Among most important European math libraries

https://xsdk.info/packages/
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preCICE version 3

The BIG changes

§ Simpler and stricter API

§ Clearer configuration

§ Time-interpolation

§ Partition of unity RBF mapping

§ Performance analysis tools

§ Connectivity optimization

§ New Wendland C2/4 RBF

§ Defaults for acceleration

§ Adaptive-dynamic meshes

§ Geometric multi-scale mappings
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Funding

H2020 grant 754462
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Summary

§ Plug-and-play coupling, minimally-invasive integration

§ Scalability up to complete supercomputers

§ State-of-the-art coupling numerics

§ Extensive documentation

§ Sustainable, extensible, and user-friendly ecosystem of software components

Resources

§  simonis@cit.tum.de

§  precice.org

§ � github.com/precice, LGPL3 license

§ 9 precice.discourse.group

§ � Chourdakis G, Davis K, Rodenberg B et al. 2022
preCICE v2: A sustainable and user-friendly coupling library
doi:10.12688/openreseurope.14445.2
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Application Programming Interface - Data Initialization

1 import precice

2 participant = precice.Participant('FluidSolver', 'precice-config.xml', rank, size)

3

4 mesh = 'Fluid-Mesh'

5 positions = ... #define interface mesh, 2D array with shape (n, dim)

6 vertex_ids = participant.set_mesh_vertices(mesh, positions)
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Application Programming Interface - Data Initialization

1 import precice

2 participant = precice.Participant('FluidSolver', 'precice-config.xml', rank, size)

3

4 mesh = 'Fluid-Mesh'

5 positions = ... #define interface mesh, 2D array with shape (n, dim)

6 vertex_ids = participant.set_mesh_vertices(mesh, positions)

7

8 if participant.requires_inital_data():

9 initial_forces = compute_initial_forces()

10 participant.write_data(mesh, 'Force', vertex_ids, initial_forces)

11

12 participant.initialize()

13

14 ...
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Application Programming Interface - Implicit Coupling

1 ...

2 u = compute_initial_solution()

3 while participant.is_coupling_ongoing(): # main time loop

4

5

6

7

8 dt = ...

9

10 displacements = participant.read_data(...)

11 u = solve_time_step(u, dt, displacements)

12 forces = compute_forces(u)

13 participant.write_data(...)

14

15 participant.advance(dt)

16

17

18
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Application Programming Interface - Implicit Coupling

1 ...

2 u = compute_initial_solution()

3 while participant.is_coupling_ongoing(): # main time loop

4

5 if participant.requires_writing_checkpoint():

6 checkpoint = u

7

8 dt = ...

9

10 displacements = participant.read_data(...)

11 u = solve_time_step(u, dt, displacements)

12 forces = compute_forces(u)

13 participant.write_data(...)

14

15 participant.advance(dt)

16

17 if participant.requires_reading_checkpoint():

18 u = checkpoint
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