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I Software Name : HEG-MW Library for PC-cluster !

! Version : 2.5

! Last Update : 2006,/06,/01

! Category : Linear Solver

! Written by Kengo Nakajima (Univ. of Tokyo) !

! Contact address : 1IS, The University of Tokyo RSS21 project !

! “Structural Analysis System for General-purpose Coupling !
! Simulations Using High End Computing Middleware (HEG-MW)” I
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1 Gtk

Gk module hecmw_solver_CG_33

1 Gtk

1C
module hecmw_solver_CG_33
contains

1C

ICxxk CG_33

1C

subroutine hecmw_solve_CG_33( hecMESH, hecMAT, ITER, RESID, ERROR, &

&

use hecmw_util

use m_hecmw_solve_error
use m_hecmw_comm_f

use hecmw_matrix_misc
use hecmw_solver_misc

use hecmw_solver_misc_33

Tset, Tsol, Tcomm )
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implicit none

type (hecmwST_local_mesh) :: hecMESH

type (hecmwST_matrix)
integer (kind=kint ),

real (kind=kreal),

integer (kind=kint ) ::
integer (kind=kint ) ::

©7 hecMAT
intent (inout) :: ITER, ERROR
intent (inout) : : RESID, Tset, Tsol, Tcomm

my_rank
ITERIog, TIMElog

real (kind=kreal), pointer :: B(:), X(%)

real (kind=kreal), dimension(:, :), allocatable :: WW

integer (kind=kint)
integer (kind=kint)
integer (kind=kint)
integer (kind=kint)
integer (kind=kint)
integer (kind=kint)
integer (kind=kint)

integer (kind=kint )

integer (kind=kint ) ::

| local variables

real  (kind=kreal) ::
integer (kind=kint ) ::i
real  (kind=kreal):
real  (kind=kreal):

real (kind=kreal) :

parameter :: R=1
parameter :: 7= 2
parameter :: Q=2
parameter :: P=3

parameter :: BT=1

11
N

parameter ::TATX
parameter :: WK= 4

D0 MAXTT

totalmpc

TOL

[

*S_TIME, S1_TIME, E_TIME, ET_TIME, START_TIME, END_TIME
:BNRM2

:RHO, RHO1, BETA, G1, ALPHA, DNRM2

S_TIME= HECMW_WTIME O
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IC | INIT. |

my_rank = hecMESH%my_rank
X => hecMAT%X
B => hecMAT%B

ITERIog
TIMElog
MAXIT = hecmw_mat_get iter ( hecMAT )
TOL = hecmw_mat_get resid( hecMAT )

hecmw_mat_get_iterlog( hecMAT )

hecmw_mat_get_timelog( hecMAT )

totalmpc = hecMESH%mpc%n_mpc

call hecmw_al Ireduce_I1 (hecMESH, totalmpc, hecmw_sum)

ERROR = 0

allocate (WW(3 * hecMAT%NP, 4))
Ww = 0.d0

call hecmw_mpc_scale (hecMESH)

| Q===
1C +
IC | {r0}= [T"1({b} - [Al{xe}) - [T"1[AILTI{xini} |
IC +
10===

16— f{bt}= [T 1({b} - [A]{xe})
if (totalmpc.eq.0) then
do i =1, hecMAT%N * 3
Ww (i, BT) = B(i)
enddo
else
if (TIMElog.eq.1) then

call hecmw_trans_b_33 (hecMESH, hecMAT, B, WW(:,BT), WW(:, WK),

Tcomm)



109 else

110 call hecmw_trans_b_33 (hecMESH, hecMAT, B, WW(:,BT), WW(:, WK))
111 endif

112 endif

113

114 10— compute || {bt} ||

115 if (TIMElog.eq.1) then

116 call hecmw_InnerProduct_R(hecMESH, 3, WW(:,BT), WW(:,BT), BNRM2, Tcomm)
117 else

118 call hecmw_InnerProduct_R(hecMESH, 3, WW(:,BT), WW(:, BT), BNRM2)
119 endif

120 if (BNRM2.eq.0.d0) then

121 iter =0

122 MAXIT = 0

123 RESID = 0.d0

124 X =10.d0

125 endif

126

127 16— f{tatx} = [T'] [A] [T]{x}

128 if (totalmpc.eq.0) then

129 if (TIMElog.eq.1) then

130 call hecmw_matvec_33 (hecMESH, hecMAT, X, WW(:, TATX), Tcomm)
131 else

132 call hecmw_matvec_33 (hecMESH, hecMAT, X, WW(:, TATX))

133 endif

134 else

135 if (TIMElog.eq.1) then

136 call hecmw_TtmatTvec 33 (hecMESH, hecMAT, X, WW(:, TATX), WW(:, WK), Tcomm)
137 else

138 call hecmw_TtmatTvec_33 (hecMESH, hecMAT, X, WW(:, TATX), WW(:, WK))
139 endif

140 endif

141

142 16— {r} = {bt} - {tatx}

143 do i =1, hecMAT%N * 3

144 WW(i,R) = WW(i,BT) — Ww(i, TATX)
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IC

enddo

E_TIME = HECMW_WTIME )
Tset = Tset + E_TIME - S_TIME

Tcomm = 0.d0
S1_TIME = HECMW_WTIME O

| Crsorskatokstokstorsorskatokatokiokokskorokstokiokokkatoktoktokdokkatoktoktokdkokk Gon jugate Gradient Iteration start

IC

do iter =1, MAXIT

1C +

e | {

z}= Minv]{r} |

1C +

1C +

if (TIMElog.eq.1) then

call hecmw_precond 33 (hecMESH, hecMAT, WW(:,R), WW(:,Z), WW(:,WK), Tcomm)
else

call hecmw_precond_33 (hecMESH, hecMAT, WW(:,R), WW(:,Z), WW(:, WK))

endif

1Ic | {

1C +

RHO}= {r} {z} |

! C:::

1C +

if (TIMElog.eq.1) then

call hecmw_InnerProduct_R(hecMESH, 3, WW(:,R), WW(:,Z), RHO, Tcomm)
else

call hecmw_InnerProduct_R(hecMESH, 3, WW(:,R), WW(:,Z), RHO)

endif
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hecMAT, WW(:,P), WW(:,Q), Tcomm)

hecMAT, WW(:,P), WW(:,Q))

hecMAT, WW(:,P), WW(:,Q), WW(:,WK), Tcomm)

hecMAT, WW(:,P), WW(:, Q), WW(:, WK))

1IC | {p} = {2z} if ITER=1 |
IC | BETA= RHO / RHO1 otherwise |
1C +
10===
if ( ITER.eq.1 ) then
do i =1, hecMAT%N * 3
WW(i, P) = WW(i, 2)
enddo
else
BETA = RHO / RHO1
do i =1, hecMAT%N * 3
WW(i,P) = WW(i,Z) + BETA*WW (i, P)
enddo
endif
10===
IC +
IC | {a}= [T"I[AILT] {p} |
IC +
1C===
if (totalmpc.eq.0) then
if (TIMElog.eq.1) then
call hecmw_matvec_33 (hecMESH,
else
call hecmw_matvec_33 (hecMESH,
endif
else
if (TIMElog.eq.1) then
call hecmw_TtmatTvec_33 (hecMESH
else
call hecmw_TtmatTvec_33 (hecMESH
endif
endif
1C===
1C +




217  1C | ALPHA= RHO / {p}{a} |
218 1C + '
219 1C===

220 if (TIMElog.eq.1) then

221 call hecmw_InnerProduct_R(hecMESH, 3, WW(:,P), WW(:,Q), C1, Tcomm)
222 else

223 call hecmw_InnerProduct_R(hecMESH, 3, WW(:,P), WW(:,Q), C1)

224 endif

225

226 ALPHA= RHO / C1

227

228 1C===

229 10 +
230 1C | {x}= {x] + ALPHA*{p}
231 1C | {r}= {r} - ALPHAx{d}

232 IC +

233 10===

234 do i =1, hecMAT%N * 3

235 X(i) = X() + ALPHA * WW (i, P)

236 WW(i, R)= WW(i,R) — ALPHA * WW(i, Q)

237 enddo

238

239 if (TIMElog.eq.1) then

240 call hecmw_InnerProduct_R(hecMESH, 3, WW(:,R), WW(:,R), DNRM2, Tcomm)
241 else

242 call hecmw_InnerProduct_R(hecMESH, 3, WW(:,R), WW(:,R), DNRM2)

243 endif

244

245 RESID= dsqrt (DNRM2/BNRM2)

246

247 |Gttt ITERATION HISTORY

248 if (my_rank.eq.0.and. [TERLog.eq. 1) write (x,' (i7, 1pel6.6)") ITER, RESID
249 |Gt

250

251 if ( RESID.le.TOL ) exit

252 if ( ITER .eq.MAXIT ) ERROR = -300
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RHO1 = RHO

enddo
1C
| Corsorskatokstorstorsorekatokatokiokorkooksokiokokkatokiokiokdokktoktoktorkokk - Gon jugate Gradient Iteration end
1C
if (totalmpc.ne.0) then
if (TIMElog.eq.1) then
call hecmw_tback_x_33 (hecMESH, X, WW(:, WK), Tcomm)

else
cal | hecmw_tback_x_33 (hecMESH, X, WW(:, WK))
endif
endif
IC
1C— INTERFACE data EXCHANGE
IC

START_TIME= HECMW_WTIME

call hecmw_update 3 R (hecMESH, X, hecMAT%NP)
END_TIME = HECMW_WTIME ()

Tcomm = Tcomm + END_TIME - START_TIME

E1_TIME = HECMW_WTIME )
Tsol = E1_TIME - S1_TIME

deal locate (WW)

end subroutine hecmw_solve_GCG_33

end module hecmw_solver_CG_33



