Preconditioned Iterative Solver | s::
e.g. CG method (Conjugate Gradient)

g::gr:pLiJ:elr(‘);: b-[A]x® e Dot pI’OdUCtS

solve [M]zCG-D= rG-D e Matrix-vector

pi_= r@-n zG-n

if i=1 multiplication
p= z©® o

else e Preconditioners
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El(i%: zl(il-l)p'_FZBi_l pGi-1 e DAXPY

endif

qO= [A]p®

o; = pi/pMgh

XM= x(-1D + g.pd

rd= rG-1 _ g.qd»

check convergence |r|
end
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IC + :
1IC | {z}= Minv]{r} |
IC + :
10==—=
doi=1, N
W(i,2)= W(i,R)
enddo
doi=1, N
WVAL= W(i, 2)
do k= indexL (i-1)+1, indexL (i)
WVAL= WVAL - AL(k) * W(itemL(k),Z)
enddo
W(i,Z)= WAL / D(i)
enddo
do i=N, 1, -1
SW = 0.0d0
do k= indexU(i), indexU(i-1)+1, -1
SW=SW + AU(K) * W(itemU(k),2)
enddo
W(i,2)=W(i,2) - SW/ D(i)
enddo
!C::
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Overlapped Additive Schwartz

Domain
JE AT R AL EE T

Global Operation
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Decomposition Method
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Overlapped Additive Schwartz | s

Domain Decomposition Method
[P RTALEE RE O e - ASDD
Local Operation

_ -1 _ -1
Zo, =M, Io, 2o, =Mg Ty, Q| Q,

Global Nesting Correction: {A]EI1L, R IE=>FFE

n _ on-l -1 . n-1 n-1
Zo, =1, +MQl(rQl MleQ1 Mrlzrl )
Q| Q,

n n-1 -1 n-1 n-1
Lo, =Lg, T M92 (rQ2 _MQZZQZ _Mrzzrz )

2

_ . n-1 n-1
Al =1y, —Mg 25" —Mz

n-1

Lo,

n _ on-1

Parallel FEM 3D-2

__ oh-1 -1 __ on-1 -1 . n-1 n-1
+Az, =17, +M91Ar91 =Z; +M91(rQl MleQl Mrlzrl )



Overlapped Additive Schwartz | :::

Domain Decomposition Method

Effect of additive Schwartz domain
decomposition for solid mechanics example
example with 3x443 DOF on Hitachi SR2201,
Number of ASDD cycle/iteration=1, e= 108

NO Additive Schwartz WITH Additive Schwartz

PE # Iter. # Sec. Speed Up Iter.# Sec. Speed Up
204 233.7 - 144 325.6 -

253 143.6 1.63 144 163.1 1.99

259 74.3 3.15 145 82.4 3.95

8 264 36.8 6.36 146 39.7 8.21

16 262 17.4 13.52 144 18.7 17.33

32 268 9.6 24.24 147 10.2 31.80

64 274 6.6 35.68 150 6.5 50.07
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