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Node-based Partitioning
Internal nodes - elements - external nodes
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Node-based Partitioning
Internal nodes - elements - external nodes

®Partitioned nodes themselves (Internal Nodes) K
®Elements which include Internal Nodes NEZE2LE%

®External Nodes included in the Elements 4} s
in overlapped region among partitions.

®Info of External Nodes are required for completely local

element—based operations on each processor.

Intro-pFEM

9 11

15 6 4 PER PERO
O 21 2 23 24 >
O—0—0 nz alln =
§ 7 L] lis
C\ A~ \ L f) 160 ) O——OQ2
J 1 \J13 U ét
b, 12 13 14
ng @ > O 15
~ Y e
@ @), @, O so—o-H oo A
10 1 2 3
(@] L 4 O QO Q
‘ B B O 1 2 3 a 5
) )

PER

PER2

12



TR IR E BB DEE (R E

®Partitioned nodes themselves (Internal Nodes) N =
®Elements which include Internal Nodes NEZESLE%

®External Nodes included in the Elements 4} s
in overlapped region among partitions.

®Info of External Nodes are required for completely local
element—based operations on each processor.
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Parallel Computing in FEM
SPMD: Single-Program Multiple-Data

Linear Solvers
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Parallel Computing in FEM
SPMD: Single-Program Multiple-Data
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Parallel Computing in FEM
SPMD: Single-Program Multiple-Data

Linear Solvers
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Parallel Computing in FEM
SPMD: Single-Program Multiple-Data
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Parallel Computing in FEM
SPMD: Single-Program Multiple-Data

FEM code Linear Solvers

FEM code Linear Solvers
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Preconditioned Conjugate Gradient Method (CG)

Compute r®= b-[A]x©
for 1= 1, 2, .. e o
solve [M]zG-D= rG-D HIALIE S AR —1)2 )
pi_= r@-0 zG-1
if i=1
p= z(®
else
Bi-1= Pi-1/Pi-2
pO= zG-D + g pG-D
endif
q(H= [A]pD
aj = pi/pIgh
XM= x(-1 + g pd
rd= G- - g.qM
check convergence |r|
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{z}= Minv] {r]}

for (i=0; i<N; i++) {
| WLZITil = WIDDI[i] * W[RI[i]:

{x}
{r}

{x} + ALPHA%{p}
{r} - ALPHA*{q}

for (i=0; i<N; i++) {

J

ULi] += Alpha * W[P][i];
WIRI[i] —= Alpha * W[Q][i]:
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for (i=0; i<N; i++) {
WIQI[i] = Diagli] = W[PI[i];
for (j=Index[i]; j<Index[i+1]; j++) {
WIQI[i] += AMat[j]=W[P][Item[j]l];
}
}
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