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module hecmw_solver_misc_33

contains

1C

1 Gk

IC#+x hecmw_matvec_33

1 Gk

1C
subroutine hecmw_matvec_33 (hecMESH, hecMAT, X, Y, COMMtime)
use hecmw_util
use m_hecmw_comm_f

use hecmw_matrix_contact

implicit none

real (kind=kreal) :: X(:), Y(%)

type (hecmwST_local_mesh) :: hecMESH
type (hecmwST_matrix) . hecMAT
real (kind=kreal), optional :: COMMtime

real (kind=kreal) :: START_TIME, END_TIME
integer (kind=kint) :: i, j, JS, JE, in
real (kind=kreal) :: YV1, YV2, YV3, X1, X2, X3

if (present (COMMtime)) then

START_TIME= HECMW_WTIME ()

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

COMMtime = COMMtime + END_TIME - START_TIME
else

call hecmw_update 3 R (hecMESH, X, hecMAT%NP)
endif

do i= 1, hecMAT%N
X1= X(3*i-2)
X2= X(3*i-1)
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X3= X(3*i )
YV1=hecMAT%D (9*i-8) *X1

+

+

YV2=hecMAT%D (9*i-5) *X1

+

+

YV3=hecMAT%D (9*i-2) *X1

+

+

jS= hecMAT%indexL (i-1) + 1
JE= hecMAT%indexL (i )
do j= jS, jE
in = hecMAT%itemL (j)
X1= X (3*in-2)
X2= X (3*in-1)
X3= X(3*in )
YV1= YV1 + hecMAT%AL (9% j-8) *X1

YV2= YV2 + hecMAT%AL (9% j-5) *X1

YV3= YV3 + hecMAT%AL (9% j-2) *X1

enddo
jS= hecMAT%indexU(i-1) + 1
JE= hecMAT%indexU(i )
do j= jS, jE
in = hecMAT%itemU (j)
X1= X (3*in-2)
X2= X (3*in-1)
X3= X(3*in )
YV1= YV1 + hecMAT%AU (9% j-8) *X1

YV2= YV2 + hecMAT%AU (9% j-5) *X1

YV3= YV3 + hecMAT%AU (9% j-2) *X1

enddo

+

+

+

+

+

+

+

+

+

+

+

+

hecMAT%D (9%i—7) *X2
hecMAT%D (9%i-6) *X3
hecMAT%D (9% i—4) *X2
hecMAT%D (9%i-3) *X3
hecMAT%D (9%i—1) *X2
hecMAT%D (9%i ) *X3

hecMAT%AL (9% j-
hecMAT%AL (9% j-
hecMAT%AL (9% j-
hecMAT%AL (9% j-
hecMAT%AL (9% j-

hecMAT%AL (9%

hecMAT%AU (9% j-
hecMAT%AU (9% j-
hecMAT%AU (9% j-
hecMAT%AU (9% j-
hecMAT%AU (9% j-

hecMAT%AU (9%

7) *X2
6) *X3
4) %X2
3) *X3
1) %X2
) *X3

7) *X2
6) *X3
4) *X2
3) *X3
1) %X2
) *X3
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1C

| Cokkk
| Cokkk
| Cokokk

IC

Y (3*i-2)= YVI

Y (3*i-1)= YV2
Y (@i )= YV3
enddo

cal |l hecmw_cmat_multvec_add( hecMAT%cmat, X, Y, hecMAT%NP * hecMAT%NDOF )

end subroutine hecmw_matvec_33

hecmw_matresid_33

subroutine hecmw_matresid_33 (hecMESH, hecMAT, X, B, R, COMMtime)

use hecmw_util

implicit none

real (kind=kreal) :: X(:), B(:), R(:)
type (hecmwST_matrix) . hecMAT
type (hecmwST_local_mesh) :: hecMESH
real (kind=kreal), optional :: COMMtime

integer (kind=kint) :: i

if (present (COMMtime)) then
call hecmw_matvec_33 (hecMESH, hecMAT, X, R, COMMtime)
else
call hecmw_matvec_33 (hecMESH, hecMAT, X, R)
endif
do i =1, hecMAT%N * 3
R(i) =B(i) - R()

enddo

end subroutine hecmw_matresid_33
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| Gk
| Gk
| Gk
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hecmw_rel_resid_L2_33

function hecmw_rel_resid_L2_33 (hecMESH, hecMAT, CONMMtime)

use hecmw_util

use hecmw_solver_misc

implicit none

real (kind=kreal) :: hecmw_rel_resid_L2_33

type ( hecmwST_local_mesh ), intent(in) :: hecMESH

type ( hecmwST_matrix ), intent(in) :: hecMAT

real (kind=kreal), optional :: COMMtime

real (kind=kreal), allocatable :: r(:)

real (kind=kreal) :: bnorm2, rnorm2

al locate (r (hecMAT%NDOF*hecMAT%NP) )

if (present (COMMtime)) then
call hecmw_InnerProduct_R (hecMESH, hecMAT%NDOF

COMMt ime)
call hecmw_matresid_33(hecMESH, hecMAT, hecMAT%X, hecMAT%B, r, COMMtime)

call hecmw_InnerProduct_R (hecMESH, hecMAT%NDOF

else

r.

hecMAT%B, hecMAT%B, bnorm2

r,

rnorm2, COMMtime)

call hecmw_InnerProduct_R (hecMESH, hecMAT%NDOF, hecMAT%B, hecMAT%B, bnorm2)
call hecmw_matresid_33 (hecMESH, hecMAT, hecMAT%X, hecMAT%B, r)

call hecmw_InnerProduct_R (hecMESH, hecMAT%NDOF
endif

hecmw_rel_resid_L2_33 = sqrt(rnorm2 / bnorm2)

deal locate (r)

end function hecmw_rel_resid_L2_ 33

r.

r,

rnorm2)
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hecmw_Tvec_33

subroutine hecmw_Tvec_33 (hecMESH, X, Y, COMMtime)
use hecmw_util

use m_hecmw_comm_f

implicit none

real (kind=kreal) :: X(:), Y(%)

type (hecmwST_local_mesh) :: hecMESH
real (kind=kreal), optional :: COMMtime

real (kind=kreal) :: START_TIME, END_TIME
integer (kind=kint) :: i, j, jj, k, kk

if (present (COMMtime)) then

START_TIME= HECMW_WTIME ()

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

COMMtime = COMMtime + END_TIME - START_TIME

else

call hecmw_update 3 R (hecMESH, X, hecMESH%n_node)
endif

do i= 1, hecMESH%nn_internal * hecMESH%n_dof
Y(i)= X(i)

enddo

do i= 1, hecMESH%mpc%n_mpc
k = hecMESH%mpcY%mpc_index (i-1) + 1
kk = 3 * (hecMESH%mpc%mpc_item(k) - 1) + hecMESH%mpc%mpc_dof (k)
Y (kk) = 0.d0
do j= hecMESH%mpcY%mpc_index (i-1) + 2, hecMESH%mpc%mpc_index (i)
ji =3 * (hecMESH%mpchmpc_item(j) — 1) + hecMESH%mpc%mpc_dof (j)
Y (kk) = Y(kk) - hecMESH%mpc¥hmpc_val (j) * X(jj)
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enddo

enddo

end subroutine hecmw_Tvec_33

hecmw_Ttvec_33

subroutine hecmw_Ttvec_33 (hecMESH, X, Y, COMMtime)
use hecmw_util

use m_hecmw_comm_f

implicit none

real (kind=kreal) :: X(:), Y(%)

type (hecmwST_local_mesh) :: hecMESH
real (kind=kreal), optional :: COMMtime

real (kind=kreal) :: START_TIME, END_TIME
integer (kind=kint) :: i, j, jj, k, kk

if (present (COMMtime)) then

START_TIME= HECMW_WTIME ()

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

COMMtime = COMMtime + END_TIME - START_TIME

else

call hecmw_update 3 R (hecMESH, X, hecMESH%n_node)
endif

do i= 1, hecMESH%nn_internal * hecMESH%n_dof
Y(i)= X(i)

enddo

do i= 1, hecMESH%mpc%n_mpc
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| Cokokk
| Cokokk
| Gk
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k = hecMESH%mpcY%mpc_index (i-1) + 1
kk = 3 * (hecMESH%mpc%mpc_item(k) - 1) + hecMESH%mpc%mpc_dof (k)
Y (kk) = 0.d0
do j= hecMESH%mpcY%mpc_index (i-1) + 2, hecMESH%mpc%mpc_index (i)
ji =3 * (hecMESH%mpchmpc_item(j) — 1) + hecMESH%mpc%mpc_dof (j)
Y(jj) = Y(jj) - hecMESH%mpcY%mpc_val (j) * X(kk)
enddo

enddo

end subroutine hecmw_Ttvec_33

hecmw_TtmatTvec_33

subroutine hecmw_TtmatTvec_33 (hecMESH, hecMAT, X, Y, W, COMMtime)

use hecmw_util

implicit none

real (kind=kreal) :: X(:), Y(), W()
type (hecmwST_local_mesh) :: hecMESH
type (hecmwST_matrix) . hecMAT
real (kind=kreal), optional :: COMMtime

if (present (COMMtime)) then

call hecmw_Tvec_33(hecMESH, X, Y, COMMtime)

call hecmw_matvec_33 (hecMESH, hecMAT, Y, W, COMMtime)
call hecmw_Ttvec_33 (hecMESH, W, Y, COMMtime)

else

call hecmw_Tvec_33 (hecMESH, X, Y)

call hecmw_matvec_33 (hecMESH, hecMAT, Y, W)

call hecmw_Ttvec_33 (hecMESH, W, Y)

endif

end subroutine hecmw_TtmatTvec_33
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254 1C

255 Gk

256 IC**k hecmw_precond_33

257 Gk

258 1C

259 subroutine hecmw_precond_33 (hecMESH, hecMAT, R, Z, ZP, COMMtime)
260 use hecmw_util

261 use hecmw_matrix_misc

262

263 implicit none

264 real (kind=kreal) :: R(:), Z(:), ZP(:)

265 type (hecmwST_local_mesh) :: hecMESH

266 type (hecmwST_matrix) 7 hecMAT

267 real (kind=kreal), optional :: COMMtime
268

269 integer (kind=kint ) :: PRECOND, iterPREmax
270 integer (kind=kint ) :: i, j, k, iterPRE, isL, ieL, isU, iel
271 real  (kind=kreal) ::X1,X2, X3

272 real  (kind=kreal) ::SW1, SW2, SW3

273

274 PRECOND = hecmw_mat_get_precond( hecMAT )
275 iterPREmax = hecmw_mat_get_iterpremax ( hecMAT )
276

277 if (iterPREmax. le.0) then

278 do i= 1, hecMAT%N * 3

279 Z(i)=R(i)

280 enddo

281 return

282 endif

283

284 10===

285  1C +

286  1C | {z}= [Minvl{r} |

287 1C +

288 10===
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1C
16== Block SSOR
if (PRECOND. le.2) then
do i= 1, hecMAT%NP * 3
ZP(i)= R(i)
enddo
do i= 1, hecMAT%NP * 3
Z(i)=10.d0
enddo
do iterPRE= 1, iterPREmax
1G—— FORWARD

do i= 1, hecMAT%N
SW1= ZP (3%i-2)
SW2= ZP (3xi-1)
SW3= ZP (3xi )
isL= hecMAT%indexL (i-1)+1
ieL= hecMAT%indexL (i)
do j= isL, ielL
k= hecMAT%itemL ()
X1= ZP (3%k-2)
X2= 7P (3%k-1)
X3= ZP (3%k )

SW1= SW1 - hecMAT%AL (9% j—8) *X1 — hecMAT%AL (9% j—7) X2 — hecMAT%AL (9% j—6) *X3
SW2= SW2 - hecMAT%AL (9% j—5) X1 — hecMAT%AL (9% j—4) X2 — hecMAT%AL (9% j—3) *X3

SW3= SW3 — hecMAT%AL (9% j—2) X1 — hecMAT%AL (9% j—1) *X2 — hecMAT%AL (9%

enddo

if (hecMAT%cmat%n_val.ne.0) then
isL= hecMAT%indexCL (i-1)+1
ieL=hecMAT%indexCL (i)
do j= isL, ielL

) X3
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k= hecMAT%itemCL (j)

X1= ZP (3%k-2)

X2= ZP (3%k-1)

X3= ZP(3*k )

SWi= SW1 - hecMAT%CAL (9%j-8)*X1 -  hecMAT%CAL (9% j-7) *X2
hecMAT%CAL (9% j—6) *X3

SW2= SW2 - hecMAT%CAL (9%j-5)*X1 -  hecMAT%CAL (9% j—4) X2
hecMAT%CAL (9% j-3) *X3

SW3= SW3 - hecMAT%CAL (9%j-2)*X1 -  hecMAT%CAL (9% j—1) *X2
hecMAT%CAL (9% ) *X3

enddo
endif

X1= SW1

X2= SW2

X3= SW3

X2= X2 - hecMAT%ALU (9%i-5) *X1

X3= X3 - hecMAT%ALU (9*i-2) *X1 — hecMAT%ALU (9%i-1) *X2
X3= hecMAT%ALU (9%i )* X3

X2= hecMAT%ALU (9%i-4)* ( X2 — hecMAT%ALU (9%i-3) *X3 )
X1= hecMAT%ALU (9%i-8)* ( X1 — hecMAT%ALU (9%i-6) *X3 — hecMAT%ALU (9%i-7) *X2)
ZP (3xi-2)= X1

ZP (3xi-1)= X2

ZP(3xi )= X3

enddo

1C—— BACKWARD

do i= hecMAT%N, 1, -1
isU= hecMAT%indexU(i-1) + 1
ieU= hecMAT%indexU (i)
SW1=0.d0
SW2= 0. d0
SW3= 0. d0
do j= iel, isU, -1
k= hecMAT%itemU (})
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X1=ZP (3%k-2)
X2= 7P (3xk-1)
X3= ZP(3xk )

SW1= SW1 + hecMAT%AU (9% j-8) *X1 + hecMAT%AU (9% j-7) #X2 + hecMAT%AU (9% j—6) *X3
SW2= SW2 + hecMAT%AU (9% j-5) *X1 + hecMAT%AU (9% j—4) #X2 + hecMAT%AU (9% j-3) *X3
SW3= SW3 + hecMAT%AU (9% j-2) *X1 + hecMAT%AU (9% j—1) #X2 + hecMAT%AU (9% ) *X3

enddo

if (hecMAT%cmat%n_val.gt.0) then
isU= hecMAT%indexCU (i-1) + 1
ieU= hecMAT%indexCU (i)
do j= isU, ieU
k= hecMAT%itemCU (j)
X1= ZP (3%k-2)
X2= ZP (3%k-1)
X3= ZP(3*k )
SWi= SW1  +  hecMAT%CAU (9% j-8) *X1
hecMAT%CAU (9% j—6) *X3
SW2= SW2 +  hecMAT%CAU (9% j-5) *X1
hecMAT%CAU (9% j—3) *X3
SW3=" SW3 +  hecMAT%CAU (9% j-2) *X1
hecMAT%CAU (9% ) *X3
enddo
endif

X1= SW1
X2= SW2
X3= SW3
X2= X2 - hecMAT%ALU (9%i-5) *X1

+  hecMAT%CAU (9% j-T)%X2  +

+  hecMAT%CAU (9% j-4) %X2 ~ +

+  hecMAT%CAU (9% j-1)%X2 ~ +

X3= X3 - hecMAT%ALU (9*i-2) *X1 — hecMAT%ALU (9*i-1)*X2

X3= hecMAT%ALU (9%i )* X3

X2= hecMAT%ALU (9%i-4)* ( X2 — hecMAT%ALU (9%i-3) *X3 )
X1= hecMAT%ALU (9%i-8)* ( X1 — hecMAT%ALU (9%i-6) *X3 — hecMAT%ALU (9%i-7) *X2)

ZP (3*i-2)= ZP(3xi-2) - X1
ZP(3xi-1)= ZP(3xi-1) - X2
P@*i )= ZP(3xi ) - X3
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IC

enddo

16— additive Schwartz

IC

16—

IC

do i= 1, hecMAT%N * 3
Z(i)=Z(i) + ZP(i)

enddo

if (iterPRE. eq. iterPREmax) exit

{zP} = R} - [A] {2}

if (present(COMMtime)) then

call hecmw_matresid_33 (hecMESH, hecMAT, Z, R, ZP, COMMtime)
else

call hecmw_matresid_33 (hecMESH, hecMAT, Z, R, ZP)

endif

enddo
endif

1C== Block SCALING

if (PRECOND. eq. 3) then

do i= 1, hecMAT%N * 3
Z(i)=R(i)

enddo

do i= 1, hecMAT%N
X1= Z(3%i-2)
X2= Z(3xi-1)
X3= Z(3*i )
X2= X2 - hecMAT%ALU (9%i-5) *X1
X3= X3 - hecMAT%ALU (9xi-2) *X1 — hecMAT%ALU (9%i-1) X2
X3= hecMAT%ALU (9*i )* X3



433 X2= hecMAT%ALU (9%i-4)* ( X2 — hecMAT%ALU (9%i-3) *X3 )

434 X1= hecMAT%ALU (9%i-8) * ( X1 — hecMAT%ALU (9%i-6) *X3 — hecMAT%ALU (9%i-7) *X2)
435 Z(3*i-2)= X1

436 Z(3*i-1)= X2

437 Z(@*i )= X3

438 enddo

439 endif

440

441 end subroutine hecmw_precond_33

442

443 1C

444 Gk

445 Gk hecmw_mpc_scale

446 Gk

447 1C

448 subroutine hecmw_mpc_scale (hecMESH)

449 use hecmw_util

450

451 implicit none

452 type (hecmwST_local_mesh) :: hecMESH

453 integer (kind=kint) :: i, j, k

454 real (kind=kreal) :: WVAL

455

456 do i =1, hecMESH%mpc%n_mpc

457 k = hecMESH%mpc%mpc_index (i-1)+1

458 WVAL = 1.d0 / hecMESH%mpc%mpc_val (k)

459 hecMESHY%mpc%mpc_val (k) = 1.d0

460 do j = hecMESH%mpc%mpc_index (i-1)+2, hecMESH%mpc%mpc_index (i)
461 hecMESH%mpc%mpc_val (j) = hecMESH%mpcY%mpc_val (j) * WVAL
462 enddo

463 hecMESH%mpc%mpc_const (i) = hecMESH%mpc%mpc_const (i) * WVAL
464 enddo

465

466 end subroutine hecmw_mpc_scale

467

468 1C



469 1 otk
470 1Gkxx hecmw_trans_b_33

471 Gk

472 1C

473 subroutine hecmw_trans_b_33 (hecMESH, hecMAT, B, BT, W, COMMtime)
474 use hecmw_util

475

476 implicit none

477 type (hecmwST_local_mesh) :: hecMESH
478 type (hecmwST_matrix) 7 hecMAT
479 real (kind=kreal) :: B(:), W(:)

480 real (kind=kreal), target :: BT(:)

481 real (kind=kreal), optional :: COMMtime
482

483 real (kind=kreal), pointer :: XG(:)
484 integer (kind=kint) :: i, k, kk

485

486  10===

487  1C +

488  I1C | {bt}= [T"1({b} - [Al{xe}) |

489 10 +

490  10===

491 XG => BT

492 XG = 0.d0

493

494  1C— Generate {xg} from mpc_const

495 do i =1, hecMESH%mpc%n_mpc

496 k = hecMESH%mpcY%mpc_index (i-1) + 1
497 kk = 3 * hecMESH%mpc%mpc_item(k) + hecMESH%mpcY%mpc_dof (k) - 3
498 XG (kk) = hecMESH%mpc%mpc_const (i)
499 enddo

500

501 G- {w} = {b} - [A]l{xg}

502 if (present(COMMtime)) then

503 call hecmw_matresid_33 (hecMESH, hecMAT, XG, B, W, COMMtime)

504 else
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call hecmw_matresid_33 (hecMESH, hecMAT, XG, B, W)
endif

IC— {bt} = [T'] {w}
if (present (COMMtime)) then
call hecmw_Ttvec_33 (hecMESH, W, BT, COMMtime)
else
call hecmw_Ttvec_33 (hecMESH, W, BT)
endif

end subroutine hecmw_trans_b_33

IC
| Cokokk
IC#+x hecmw_tback_x_33
| Gk
IC
subroutine hecmw_tback_x_33 (hecMESH, X, W, COMMtime)

use hecmw_util

implicit none

type (hecmwST_local_mesh) :: hecMESH
real (kind=kreal) :: X(:), W(:)

real (kind=kreal), optional :: COMMtime

integer (kind=kint) :: i, k, kk

16— {tx} = [T]{x}
if (present (COMMtime)) then
call hecmw_Tvec_33(hecMESH, X, W, COMMtime)
else
call hecmw_Tvec_33 (hecMESH, X, W)
endif

1c— {x} = {tx} + {xg}
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do i= 1, hecMESH%nn_internal * 3
X(i)=W(i)

enddo

do i =1, hecMESH%mpc%n_mpc
k = hecMESH%mpcY%mpc_index (i-1) + 1
kk = 3 * hecMESH%mpc%mpc_item(k) + hecMESH%mpcY%mpc_dof (k) - 3
X(kk) = X(kk) + hecMESH%mpc%mpc_const (i)

enddo

end subroutine hecmw_tback_x_33

end module hecmw_solver_misc_33



