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™ Coupling of dimate component models

Provide open source software e and mode technicd interface to manage:
P Packeg % 111/0 of each individual component

% Programming language: Fortran90 and C
% Use of freely available open source softwares, hidden from the model devel oper

(MPICH, LAM-MPI, NetCDF, libXML, mpp_io, SCRIP, ...)
I Use of optimized versions for specific independent software components (e.g. MPI, NetCDF)

Oasis4 three main parts:
TtheDriver:
[ Static launching of component models;
all at beginning of simulation (MPMD/SPMD)
O Distribution of global information:
initial date, calendar, coupling parameters
1 Component model monitoring

T1the model interfacelibrary PSMILe:
[ Insures coupling data flow with MPI between any
component models, including parallel repartitioning
[ Insures data input/output from/to files (mpp_io)
[1 Parallel 3D neighborhood sear ch based on multigrid

~Jthe Transformer: algorithm for data interpolation
[ Spatial interpolation: nearest-neighbour, bilinear, LItimeintegration
bicubic, trilinear, tricubic, conservative remapping, ... - ) _ _
[ Spatial transformations: flux correction, merging -4 Switch between coupling exchange and input/output is:
[ General algebraic operations O indicated by the user in acoupling configuration file (XM L)
[ Combination of coupling data O transparent for the component model
[ On different types of fields: 1D, 2D, 3D, scalar or vector 0O managed automatically by the PSMILe

1 On different types of grids: regular, gaussian, stretched,
reduced, unstructured

A smpleexample: How to implement, define, compose Thedata flow
and deploy a PRISM system ?
he component model interface PSMILe Mhe coupled run configuration

Atmosphere PMIOD
SeaTenp: IN, st metedta.
SolFwx OUT, solar flux metadata
use PRISM « Each model comes vith a
ChemspeciN,chemspecies metadaa

Program example 1. Definition phase

Potential Model Input

!Initialisation phase and Output Description
call PRISM_init_comp ( component name, comp_id, ierror ) (PMIOD) Ocean PMIOD
call PRISM_get_localcomm ( mpi_comm_local, comp_id, ierror ) SST: OUT, st metadeta
1 FLUX:IN, solar flux metadata
! Grid definiton

call PRISM_def_grid (grid_id, grid_name, comp_id, shape, type, ierror))
call PRISM_set_offset ( grid_id, # blocks, offset, ierror )

call PRISM:set corners ( grid_id, # corners, shape, “data”, ierror ) 2. Composition phase Atmosphere SMIOC
call PRISM_set_scalefactor ( grid_id, shape, data, ierror ) ’ SeTermp: IN, Coeen, s, T1
SolFlux: OUT, Atmosphere, flux, T2
1 Grid information related to transient variables . 535‘5" f’f”‘“e F;‘M‘izs“ ff‘er ChemspecN, Filel
call PRISM_set_points ( point_id, name, grid_id, shape, “data”, ierror ) éﬁj;‘fﬁ;‘ Epf‘ o
call PRISM_set_angle ( point_id, shape, data, ierror ) Output Configuration Ocean SMIOC
call PRISM_set_mask ( point_id, mask_id, shape, data, ierror ) (SMI0C) SST: OUT, Atmosphere SeeTemp TL
! Definition of transient variables FLUGIN AepheesaficT2
call PRISM_def_var (var_id, var_name, point_id*, mask_id, dimension, 1
shape, type, ierror ) Atmosphere
Chem
! Time step loop Disk spec
doi=1, no_timesteps
call PRISM_put (var_id, date, date bounds, data, ierror ) 3. Deployment phase SolFlux - FLUX m
eﬁzl(ljg’RlSMigel (var_id, date, date bounds, data, ierror ) PRISM Transformer 1 d| ra:tly tﬂww‘] Cornmrmt mds
- The PRISM Coupling and T1 T2 within the same executable
| Finalisation phase 1/0 System manages the r.' ) .
call PRISM_terminate ( ierror ) run as speciied by e user SST - Sea Temp ~ directly between component moddsin
) D Tl separate executables
ol through the transformer processes
Ocean

. M fromito afile fromito a component model
Current Status and Per spectives

1 Today: Oasis4 prototype version is available.
1 Per spectives:
O Oasis4 final PRISM version will be delivered in December 2004.
[ OasisA developments will go on after December 2004 with PRISM sustained support.
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