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ppOpen-MATH/VIS

s RUVLIWBERKFEMEALL-KRARILS I RIESF;
[Nakajima & Chen 2006][Z& DK
- ERFRA/N—I3 2 ppOpen-MATH/VIS-FDM3D
* UCD single file
» TSYRIA—L4
— T2K, Cray
— FX10

— Flat MPI
* Hybrid, 3H: ﬁ EBF - S5 JE =i

[Refine]
AvailableMemory = 2.0  Available memory size (GB), not available in this version.
MaxVoxelCount = 500 Maximum number of voxels

MaxRefineLevel = 20 Maximum number of refinement levels



SDSC 2013

Simplified Parallel Visualization
using Background Voxels

e QOctree-based AMR

 AMR applied to the region where gradient of field
values are large
— stress concentration, shock wave, separation etc.

* |If the number of voxels are controled, a single file
with 10°> meshes is possible, even though entire
problem size is 10° with distributed data sets.
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Procedure

ol e

Original Meshes

Background Voxel’s
with AMR

O——0 O—0
Surface Nodes after
Simplification
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Delaunay Meshes
(2D: triangle,

3D: tetrahedra)



Voxel Mesh (adapted)
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Flow around a sphere

Pressure
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Example of Surface Simplification

Initial
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95% reductlon
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FEM Mesh (SW Japan Model)
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oFEM3D + ppOpen-MATH/VIS

FORTRANA—H—
>$ cd ~/pFEM/srcV
>$ make
>$ cd ../run
>$ pjsub gv.sh

Ca—H—
>$ cd ~/pFEM/srcV
>$ make
>$ cd ../run
>$ pjsub gv.sh




Makefile (Fortran)

include Makefile.In

FFLAGSL = -1/home/S11502/nakajima/pfem/include
FLDFLAGSL = -L/home/S11502/nakajima/pfem/l1ib
LIBSL = —Ifppohvispfem3d -Ippohvispfem3d
-SUFFIXES:

-SUFFIXES: .o .90 .f

.F.o:

$(FC) -c $(FFLAGS) $(FFLAGSL) $< -0 $@
-F90.0:

$(F90) -c $(FIOFLAGS) $(FFLAGSL) $< -0 $@

TARGET = _./run/solv

OBJS = ¥
testl.o ...

all: $(TARGET)
$(TARGET) : $(0BJS)

$(F90) -0 $(TARGET) $(F9OFLAGS) $(FFLAGSL) $(0BJS) $(LDFLAGSL)
$(LIBS) $(LIBSL) $(FLDFLAGSL)Y¥



Makefile (C)

include Makefile.In

CFLAGSL = -1/home/S11502/nakajima/pfem/include
LDFLAGSL = -L/home/S11502/nakajima/pfem/1ib
LIBSL = —lIppohvispfem3d
-.SUFFIXES:
-SUFFIXES: .o .c
.C.0:

$(CC) -c $(CFLAGS) $(CFLAGSL) $< -0 %@
TARGET = ../run/solv
OBJS = ¥

testl.o ...
all: $(TARGET)

$(TARGET): $(0BJS)

$(CC) -0 $(TARGET) $(CFLAGS) $(CFLAGSL) $(0BJIS) $(LDFLAGSL)
$(LIBS) $(LIBSL)

rm - *.o *.mod



pFEM-VIS

Ro Ro Ro o

use solverll

Fortran/main (1/2)

use ppohvis pfem3d_util
implicit REAL*8(A-H,0-2)

type(ppohVIS BASE stControI) : - pControl
type(ppohVIS BASE stResultCollection) - - pNodeResult
type(ppohVIS BASE stResultCollection) - pElemResult

character(len=PPOHVIS_BASE_FILE_NAME_LEN) :: CtrlIName
character(len=PPOHVIS BASE_FILE_NAME LEN) :: VisName

character(len=PPOHVIS_BASE_LABEL_LEN) :- VallLabel
integer(kind=4) - 1Err
CtriName =

CtriIName = "vis.cnt"

VisName =

VisName = "'vis

VallLabel =

VallLabel = "temp"

call PFEM_INIT

call ppohVIS PFEM3D Init(MPI_COMM _WORLD, 1Err)

call ppohVIS PFEM3D_GetControl(CtrIName, pControl, iErr);
call INPUT_CNTL

call INPUT_GRID

call ppohVIS_PFEM3D_SETMESHEX(
NP, N, NODE_ID, XYZ,
ICELTOT, ICELTOT INT, ELEM_ID, ICELNOD,
NEIBPETOT, NEIBPE, IMPORT TNDEX, IMPORT ITEM,
EXPORT_INDEX, EXPORT_ITEM, iErr)

Ro Ro Ro Ro
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pFEM-VIS

&

Fortran/main (2/2)

call MAT_ASS_MAIN
call MAT_ASS BC

call SOLVE1l1l
pNodeResult%ListCount = 1
pElemResult%ListCount = 0O
allocate(pNodeResult%Results(1))

call ppohVIS_ PFEM3D ConvResultNodeltemlN( &
NP, VallLabel, X, pNodeResult%Results(l), I1Err)

call ppohVIS PFEM3D Visualize(pNodeResult, pElemResult, pControl, &
&

VisName, 1, 1Err)
call PFEM_FINALIZE

end program heat3Dp
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PFEM-VIS

C/main (1/2)
#include <stdio.h>

#include <stdlib._h>

FILE* fp_log;

#define GLOBAL_VALUE DEFINE
#include "pfem _util.h"

#include "ppohVIS PFEM3D Util._h"
extern void PFEM_INIT(int,char**);
extern void INPUT _CNTLQ;

extern void INPUT_GRID();

extern void MAT_CONOQ);

extern void MAT_CON1();

extern void MAT_ASS_MAIN(),
extern void MAT_ASS BCQ);

extern void SOLVE11();

extern void OUTPUT _UCDQ);

extern void PFEM_FINALIZEQ);

int main(int argc,char* argv[])

double START_TIME,END_ TIME;
struct ppohVIS FDM3D_stControl *pControl = NULL;
struct ppohVIS _FDM3D stResultCollection *pNodeResult = NULL;

PFEM_INIT(argc,argv);
ppohVI1S_ PFEM3D Inlt(MPI COMM_WORLD) ;
pControl = ppohVIS_FDM3D GetControI( vis.cnt');

INPUT_CNTLQ);
INPUT_GRID() ;

1T(ppohVIS_PFEM3D_SetMeshEx(
NP,N,NODE_ID,XYZ,
ICELTOT, ICELTOT INT,ELEM_1D, ICELNOD,
NEIBPETOT,NEIBPE, IMPORT TNDEX, IMPORT_ITEM ,EXPORT_INDEX,EXPORT_ITEM)) {
ppthIS BASE PrlntError(stderr)
MPI1_Abort(MPT_COMM_WORLD,errno);



pFEM-VIS

C/main (2/2)

MAT_CONOQ);
MAT_CON1():

MAT_ASS_MAINQ);
MAT_ASS_BCQ) :

SOLVE11(Q);
OUTPUT_UCDQ);

pNodeResult=ppohVI1S_BASE_ AllocateResultCollection();
1T(pNodeResult == NULL) {

ppohVI1S BASE PrintError(stderr);

} MP1_Abort(MPT_COMM_WORLD,errno);

1T(ppohVIS_BASE_InitResultCollection(pNodeResult, 1)) {

ppohVIS BASE PrintError(stderr);

MP1_Abort(MPT_COMM_WORLD,errno);

}:
pNodeResult->Results[0] =
ppohV1S PFEM3D_ConvResultNodeltemPart(NP,1,0,"temp*,X);

START _TIME= MPI_Wtime();
1T(ppohVIS_PFEM3D_Visualize(pNodeResult,NULL,pControl,"vis'™,1)) {
ppohVIS_BASE_PrintError(stderr);
MP1_Abort(MPT_COMM_WORLD,errno);

}:
ppohVIS_PFEM3D_Finalize();
PFEM_FINALIZEQ)
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PpFEM3D + ppOpen-MATH/VIS

INPUT _DAT J

|

solv

/<\ ]
q <HEADER>. *
\
— ;
\

BRtH 8 AV T7PALIL

|

vis_temp-l-inpj

ParaView 51 : & ¥ EE

vis.cnt J




SEAYL ATFAILDESR

>$ cd <$0-TOP>/pfem3d/pmesh

(mesh.1np, mg.sh)

>$ pjsub mg.sh

mesh. 1np

256 256 256
4 4 4
pcube

2563M Ay 1% 4 X 4 X 4=64E]
ZMPIZ7 O+ X (%643

mg.sh

#1/bin/sh

#PJIM -L "‘node=4"
#PJIM -L "elapse=00:05:00"
#PJIM -L "rscgrp=school™
#PJIM -]}

#PJIM -0 "'mg.lIst”

#PJIM —-mp1 '‘proc=64"

mpiexec ./pmesh
rm wk.*



TR DEITHEIFRIL
>$ cd <$0-TOP>/pfem3d/run
(INPUT.DAT, gv.sh)

>$ pjsub gv.sh

INPUT . DAT gv.sh

. ./pmesh/pcube #1/bin/sh

2000 #PJIM -L ""node=4"

1.0 1.0 #PJIM -L "elapse=00:10:00"

1.0e-08 #PJIM -L "rscgrp=school™
#PJIM -]}

#PJIM -o "aa.lst"
#PIM --mpi "‘proc=64"

mpiexec ./solv



pFEM-VIS

[Refine]
AvaillableMemory = 2.0
MaxVoxelCount = 1000
MaxRefineLevel = 20

[Simple]
ReductionRate = 0.0
[Output]

FileFormat = 2

vis.cnt

HoeHlEFEHREs > a >

FIAREEA EY A= (GB) not in use
Max Voxel #

Max Voxel Refinement Level
BRILHEHFHREI > a >

Fm/\y FHIBE

H A

=1:MicroAVS, =2:ParaView

Movie: ER L DIE

16,777,21680 &=
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vis temp.l.1np
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