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Large-Scale Coupling Simulations through M XN Parallel Data
Redistribution

K. NAKAJIMA'® T.NAGASHIMA®® S.EZURE® T.ICHIMURA® H.OKUDA"“

A prototype of framework for large-scale parallel coupling simulations through M XN parallel data redistribution
under SPMD environment has been developed for “Integrated Predictive Simulation System for Earthquake and
Tsunami Disaster”. Capabilities of “module” and “structure’” in FORTRAN provide simple interface for use of M X
N paralle]l data redistribution. A prototype system for coupled finite-element simulations for seismic response of
multiple tanks for oil-storage with fluid-structure interaction has been developed and preliminary results on PC
cluster will be demonstrated.
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Fig.3 Example of M XN parallel data redistribution: coupled fluid-
structure interaction with different number of processes
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Fig.5 Coupling between engineering basement and tanks for oil-
storage
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Fig.6 Model for coupling simulations between engineering
basement and tanks for oil-storage
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type (local_mesh) :: meshGLOBAL, meshBASE, meshTANK
type (boundary mesh) :: bcBASE, beTANK
type (comm table) :: commBtoT
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call hpc_INIT steer (meshGLOBAL, meshBASE, meshTANK)

if (BASE) call INIT base (meshBASE, bcBASE)

if (TANK) call INIT tank ()
call COPY CtoF (bcTANK)

call CREATE comm table (meshGLOBAL, meshBASE, meshTANK, &
bcBASE, bCTANK, commBtoT, D)

Fig.7 Initialization part of parallel coupled simulation code
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Fig.8 Local and global rank number of processes
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end module m_couple

:: node_grp

Fig.10 Module m_couple which defines boundary nodes for
coupled simulations
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type comm_table
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Fig.11 Module m_comm_table which defines communication

table for coupled simulations
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Fig.12 Searching boundary
nodes in effective zone (D:
effective diameter) (O :
nodes in basement model,
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model )

if (BASE) then
(FEM computation for “BASE” part)
(calc. boundary values for bcBASE)
endif

call EXCHANGE nod_val ( hGLOBAL, h. . &
b,

if (TANR) then
(prep. boundary values for bcoTANK)

jcall COPY_FtoC (bcTANK)
call EXEC ¢ ()

else
{other works for “BASE” part: i.e. writing results)
endif
enddo

Fig.13 Main part of parallel coupled simulation code
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Fig.14 Results of coupled finite-element simulations for seismic
response of multiple tanks for oil-storage with fluid-structure
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Fig.15 Results of coupled finite-element simulations for seismic
response of multiple tanks for oil-storage with fluid-structure
interaction (GB: Gigabit Ethernet, IB: Infiniband, 16-16: 16 cores
for basement (total: 32 cores), 32-16: 32 cores for basement (total:
48 cores)
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