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hddmpps _setup options(&argc, &argv);

hddmpps_set_mesh (mynparts, pmesh); RELE® PP ER ey
hddmpps allocate matrix () ; e o
PRS- - REITHI D=8 D AT EIY 4T
#fpragma omp parallel for schedule (dynamic,1)
for (idom = 0; idom < pmesh->n domain; idom++) {
/* making coef. matrix of sub-domain in gk */

/* making RHS vector of sub-domain in gf */

hddmpps set matrix(idom, &gk); HRANEIE = & | TR T 5 AD &
hddmpps _set_vector (idom, gf); DRI ILLDOEERKLTES
}
hddmpps solver cg(nparts, optsw, cgoption, Ax = bAZDDMIZE
nr norm, pmesh, pfield); [ElARUC 3G "¢

CG;i%YJLs\hddmpps_solver _cg.cDf &

.. o - -
hddmpps_reduction(ap h, r h); MHZEr, = g — S TitE

hddmpps_vec_part gather (p_hddm npart[0], p_hddm partid[O0],
p_hddm outfree num[0], p_hddm outfree list[0], r_h);

RIELrlERE SN TSN T,

/* CG loop */ HEBEENIDLE
while (1) {
for (1 = 0; i < n_total; i++)
ap h[i] = 0.0;

THRYINILIEDq = SpEtE

hddmpps matvec(p_h, ap h);
hddmpps_vec_part _gather (p_hddm npart[0], p_hddm partid[O0],
p_hddm outfree num[0], p_hddm outfree list[0], ap_h);
myprod = 0.0; N W
for (i = 0: i < ns it4) NI ILqDHFEER(E
myprod += p[i] * ap[i];
COM GrpSumDbl (&myprod, é&pap, 1);
alpha = rr / pap;
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Usage:
mpiexec [mpi options] app name -iterate [solver] -precon [pc]
Options:
solver: cg, cr, minres fhlZ, Pipelined CG%, FybEEE 4
pc: jacobi, nn, bdd, bdd-diag BEHE, GELEEERH
\ J
|
DDME A DO HINE

nn: Neumann-Neumann [De Roeck & Le Tallec, 1991]
bdd: Balancing Domain Decomposition [Mandel, 1993]
bdd-diag: BDD w/ diagonal-scaling [Ogino et al., 2008]
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« AHAS4A4T31) AdviO
« ADVENTUREZOY x4k

- RIEXES4T 3 Lis
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« PARASOLZ A4k
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« ZDith
« FEIE D E| AV 2 ERY—)L AdvMetis
« ADVENTUREZ B>/~
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LexADV_TryDDM®E JL K

download AdvIO-1.2.tar.gz from adventure project
tar xvfz AdvIO-1.21.tar.gz

cd AdvIO-1.2a

. AdvlO
./configure
make install
git clone https://github.com/anishida/lis.git
cd lis

./configure --enable-mpi --enable-omp Lis

make install

sudo apt install libmumps-dev RV

tar xvfz LexADV TryDDM-0.lb.tar.gz

cd src/local-schur-ver TrvDDM
vi Makefile ry

make

TryDDM 2 BRI LisERETARAN DX S THUEBEABLE




MakefileD#RE

F——- ADVENTURE-—-—-=-—————————-—-=

apvio piR = (AdAVIOAVAR—ILTALIR))

ADVIO CONFIG = $(ADVIO_DIR)/bin/advsys-config

ADVIO INCLUDES = '$(ADVIO CONFIG) --cflags’

ADVIO LIBS = \$(ADVIO_CONFIG) --1libs docio®

R MUMP S === === = = ===

MUMPS_INCLUDES = -IS(MUMPSA I IL—RKT 4L IR

MUMPS_LIBS - -L$(MUMPSY>oT4L%2K)) -ldmumps -Imumps_common -lpord
SCALAP LIBS = (ScaLAPACK~M %)

BLAS LIBS = (BLAS~MDYJY)

#-—————- Lis—====———————————m

L1s_1ncLubk = -I$(LisA U IL—RF 4L IK))
L1s_LIBS = -L$(Lis)UTc4LIR)) -llis

mpr_1ncLupe = -IS(MPIAU P IL—RT 4L OR)) #HEIZIELT
MPI_LIBS = $(MPI~NDY2 D) #ILEIZKLT

DDM_INCLUDES = -I../common-include

CC = mpicc (MPI ijlﬁ”f?)
CFLAGS = -03 -DUSE MPI -fopenmp (IAV/\ATTTV7)

INCLUDES = gEDDM INCLUDES) $(ADVIO INCLUDES) $ (LIS INCLUDE) $ (MUMPS INCLUDES) ¥
MPI—INCLUDE) - - -

LIBS = $(ADVIO_LIBS) $(LIS_LIBS) $(MUMPS_LIBS) $(SCALAP_LIBS) $(BLAS_LIBS) $(MPI_LIBS) -1lm

LINKER = mpicc (MPl'JDjJ)

PROGRAMS = libtry ddm gl.a

MAAE

int try ddm(int argc, char** argv, int *csr ptr, int
*csr idx, double *csr val, int A nnz, int A matdim, int
b dim, double *b val, char *mesh file, char *mesh type);

518 B

FTaViEE int argc ESOY -
char** argv gl:ﬁUZF
fraAT5 intr csrptr | #{TBABAAIEY R (CSRIET)

int* csr_idx FEFERDIIES)XL (CSREER)
double* csr_val | FEFEZRNDE AL (CSREZR)
int A nnz JEZFEFRH

int A matdim 1THIRITE
BANTRIL int b_dim NI ILRTTE

double* b val ') Rk (densefzR)
[Ayi,a | char* mesh_file | §EIEREIT7AILA
char* mesh_type | Ayl 2347 (AEK2R: tetra)

FREL

)
Dl
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. samples/

 Makefile ... A*MI774I)L
e sample.c ... BT NLTOTIL
* data/
* Ab/
* Ab-130k.dat ... REITHERDRIML
* Mesh/

* adv-metis/

- 130k/pld240/model/advhddm in O.adv ... PRI ENAVS a
* origin-mesh/

* 130k.adv ... fEEAENEI AV 2 (advioRkHK)

H2 7 )LEITH

mpiexec -n 2 ./sample ¥ 8LV ILALis~DA T aVieE
-i cg -p ssor -maxiter 10000 -tol 1.0e-6 -print out ¥
tetra ./data/Ab/Ab-130k.dat ¥
./data/Mesh/adv-metis/130k/pld240/model/advhddm in 0.adv
################################## TryDDM’\O)Tj:/E‘/?EfE
Matrix A and Vector b
matdim:128814
nnz:9726120 ANL=REITHADIEER
DDM Meshfile
SubDomains:240
Global Schur matdim:36219

Schurf@ JT1THIS D1FER

iteration: 1617 relative residual = 9.719264E-07
linear solver status : normal end 5iﬁ§ﬁﬁﬁ§ltﬁ§03ﬁ§$ﬁ

1ogl0 (| |b-Ax nl|| / |lbl]) = -6.040980e+00 ,Efro*l,f_ ﬂplﬁ#@a:%

o7~
[0]*** All elapsed time :82.436755 ***
A0 ERHE
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2 IsDDM: Jacobi ]
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10! IsDDM: BDD-DIAG ———— |

TryDDM: Jacobi ]

TryDDM: ILU ]

1° L TryDDM: SSOR —— |

TryDDM: ILUT ——

e 100}

: . z

E 10 BDDIZILUO)RTMEAE (SR THREE S

% AV IELNELN S FERfEi AN AT EE (IS |
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2 104

107 .

106 ¢ :
BDD LU ILUT SSOR(w = 1) Jacobi

l(g \D_DIA%O | 1 1 | 1 1
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Number of iterations

BN BNMEEA - TILEIT (1)

« FHRH TV ISR F] %2240 (p1d240)

« DB R T EA-EBRZTTHHI
* AdvMetis D E1THI(7R 1553 &% 120)
adventure metis origin-mesh/130k.adv adv-metis/pldl20 120
« YUTNTOTSLDREST
mpiexec -n 2 ./sample ¥
-1 cg -p ssor —-maxiter 10000 -tol 1.0e-6 -print out ¥
tetra ../Ab/Ab-130k.dat ¥
Mesh/adv-metis/130k/pldl20/model/advhddm in 0.adv
G

DDM Meshfile DDMTIFEE S EIMELEZ 5&
SubDomains:120 SchurfitiTo DA XELEDHY,

Global Schur matdim:25038 *Lh§ . Xt ; ‘:%$%¥ 2
FHAHHHAHHHHHHH S A EiﬂEEjﬁﬁ = §§E#ﬁﬂ wEY

iteration: 1333 relative residual = 9.843737E-07
linear solver status : normal end

[0]*** All elapsed time :60.299284 **x*
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