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Abstract This report describes the parallelisation strategy for the 

Lattice Boltzmann solver ICE used for Virtual Fires. Several 
tests were done to ensure the coincidence of the parallel and 
serial results. Performance data were obtained on a DEC 
Alpha ES 40 and on a Linux cluster. These data confirm the 
potential of the Lattice Boltzmann method for solving flow 
problems in real time. 
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�
�
PROGRAM MPIce 
�
!---Include the MPI library 

INCLUDE “mpif.h” 
�
!---Initialise MPI 
CALL MPI_INIT(IERR) 

!---Communicate the number of processors 
  CALL MPI_COMM_SIZE(MPI_COMM_WORLD, NP) 
!---Every processor finds its ID 
  CALL MPI_COMM_RANK(MPI_COMM_WORLD, MYID) 
�

!---Processor 0 performs the data input 
data_input : IF(MYID == 0) THEN 
�
!---Read geometry data and perform the domain decomposition 
�  OPEN <ICE_Basename>.GEO 
  READ geometry 
  DO domain_decomposition 
  DISTRIBUTE subdomain extensions to all processors 
�
!---Set up the SEND and RECEIVE lists 
  Loop over all boundary cells of each sub domain 
  Determine SEND ID and corresponding RECEIVE ID 
   for each boundary distribution  
  Sort SEND and RECEIVE IDs and store it    
   in the SEND and RECEIVE lists 
  Communicate SEND and RECEIVE lists�

�

!---Read case file, boundary definitions and initial data 
� � READ <ICE_Basename>.CAS, .INI or .CGNS 
  DISTRIBUTE case and data information 
 
ELSEIF(MYID /= 0) 

RECEIVE subdomain information, SEND and RECEIVE 
lists, case and data information 

 
ENDIF data_input 
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�
!---All processors perform the calculation 
solve_equations : DO time = 1, number_of_timesteps 
 
!---Check if boundary conditions are to be updated 
 IF(DMC_Update_BC) Update boundary conditions 
 
  Impose boundary conditions at boundary points 

Update the solution at all grid points in the 
interior of the sub domains 

 Copy DISTRIBUTION -> SEND list 
Communicate (MPI_SEND/MPI_RECEIVE) distribution 

functions via SEND/RECEIVE lists 
  Copy RECEIVE list -> DISTRIBUTION 
�

!---Check if results are required by the DMC 
  dump_results : IF(DMC_Require_data) THEN 
!---All data are gathered by Processor 0  
   CALL MPI_GATHER(data) 
!---Processor 0 send the data to  
� � � IF(MYID == 0) CALL SENT_DATA_TO_DATABASE  
  end dump_results : ENDIF(DMC_Require_data) 
�
END DO solve equations 
�
!---Finalize the parallel execution 
CALL MPI_FINALIZE(IERR) 
 
END PROGRAM MPIce�

�
�
�


