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mcSolverT FEREILTE AR MXMACA” EZ1TBYIRIE (MXMACA TR BN —IF4) FUABRFEZ XM
B HE I RIOEAKBBNIF A F. ZERITHAM C++ KBEHRIER, EEAKERN MXMACA iz
1TRIFIRTE GPU 1§68 LiB1T.

mcSolverlT Fe3z#5 LU KESR SIS+

- RIS G (AMG): fR{HZH9 AMG MRS AMG, HPEE AMG RSN FREIED, FIa0, BF
A LAZ CG, CGF, F, VEI W,

. FEIRAEMCRIREE . U0, SHT-FE/R (Gauss-Seidel). #AILL (Jacobi) RE A,
« ZWEAKREEE: Flw0, TILLEERZ M (Chebyshev Polynomial) 53%,

- REBERRME: Hla0, HIEHEE (Conjugate Gradient, CG). I~ X&/\f&ZE (Generalized Minimum
Residual, GMRES) KEZ1{%K,

- FRLEERMBE. H11N, T2 LU D

 FSFORAZRE: 10, FSAFHIRIEE (Preconditioned Conjugate Gradient, PCG). FFM M
/\%ZE (Preconditioned Generalized Minimum Residual, PGMRES) &,

mcSolver|T BYIhEES A LA T L

- TPEEFSE. BRATRESE. XHmAN/ A UK EEE S BEFNR ALBER R,
- BESE. BALBEURNRE, ZOWBEEAREEENRMERLE,

- BFBE . ERRFOWMIRE, ZORERKRBSREERNINER R,

- JEERE . HREFIRIRE,

- MESE . HARAEHRE,

- RIRBFEE: HIRRBB[UHIERCE

1.1 &3 mcSolverIT

mcSolverlT —15 MXMACA TEE—kAHMNELZENE, MXMACA TEENRZE, 820 (B=RY
BAITE GPU iR EFIER). L3 MXMACA TEHE, EFWHIFIEE TIFETE MACA_PATH,

export MACA PATH=/opt/maca

mcSolver|T APl #8x X480 Ao

#header location:
MACA PATH}/include/mcSolverIt

#1ib location:
MACA_PATH}/lib/libmcSolverIt.so

TE1EH mcSolverlT EERFAIB 2], 1BHREFEIFIETE ISU_FASTMODELIRE R 1,
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export ISU_FASTMODEL=1

1.2 iR=fil

BEEEER mcSolverlT /E BT H. ENIERT R mcSolverlT ER AifEF4HIEEO (Applica-
tion Programing Interface, API) g5 M—L C++ N ARERF. — BTG TR,

#include

#include
#include
#include

#include
#include

<vector>

<stdio.h>
<stdlib.h>
<string.h>

"amgx_c.h"
"mc_runtime.h"

int main() {

// BB 1. WANRSIEHN 0 B csr M

int n = 12;
int nnz = 61;
int block _dimx = 1;
int block_dimy = 1;
std: :vector<int> A rows = {0, 4, 8, 13, 21, 25, 32, 36, 41, 46, 50, 57,
61} ;
std: :vector<int> A cols = {0, 1, 3, 8,
o, 1, 2, 3,
1, 2, 3, 4, 5,
o, 1, 2, 3, 4, 5, .8, 10,
2, 4, 5, 6,
2, 3, 4, 5, 6, 7, 10,
4, 5, 6, 7,
5, 6, 7,9, 10,
0, 3, 8, 10, 11,
T, I9INI O] ,
3, 5, 7, 8, 9, 10, 11,
8,9, 10, 11};
std: :vector<double> A vals = {1, 2, 3, 4,
5, 6, 7, 8,
9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25,
26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 36,
37, 38, 39, 40, 41,
42, 43, 44, 45, 46,
47, 48, 49, 50,
51, 52, 53, 54, 55, 56, 57,
58, 59, 60, 61};
std: :vector<double> h x(n, 0);
std: :vector<double> h b(n, 1);
void *d A rows, *d A cols, *d A vals, *d_x, *d b;
mcMalloc ( (void **)&d A rows, (n + 1) * sizeof (int));
mcMalloc ( (void **) &d_A cols, nnz * sizeof (int)) ;
mcMalloc ( (void **) &d_A vals, nnz * sizeof (double)) ;
(TFoagksr)
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mcMalloc ((void **)&d_x, n * sizeof (double)) ;
mcMalloc ( (void **)&d b, n * sizeof (double)) ;

mcMemcpy (d_A_rows, A_rows.data(), (n + 1) * sizeof (int),
mcMemcpyHostToDevice) ;

mcMemcpy (d_A_cols, A_cols.data(), nnz * sizeof (int),
mcMemcpyHostToDevice) ;

mcMemcpy (d_A_vals, A_vals.data(), nnz * sizeof (double),
mcMemcpyHostToDevice) ;

mcMemcpy (d_x, h_x.data(), n * sizeof (double),
mcMemcpyHostToDevice) ;

mcMemcpy (d_b, h_b.data(), n * sizeof (double),

mcMemcpyHostToDevice) ;

// S8, 2. ERREARHTRKT

// BRI

MCSOLVERIT Mode = MCSOLVERIT mode dDDI;
MCSOLVERIT config handle config handle;
MCSOLVERIT resources_handle resources_handle;
MCSOLVERIT matrix handle mtx handle;
MCSOLVERIT vector_ _handle rhs _handle, sol_handle;
MCSOLVERIT solver handle solver handle;

/] REIE

MCSOLVERIT SOLVE_STATUS status;

void *1ib_handle = NULL;

// #satk

MCSOLVERIT initialize() ;

MCSOLVERIT initialize plugins () ;

// T8 3. IEaW
MCSOLVERIT config_create (&config_handle, "solver=AMG, cycle=V, \
monitor residual=1l, store res_ history=1, \
max_iters=10, tolerance=le-6");
MCSOLVERIT resources_create simple(&resources_handle, config handle) ;
MCSOLVERIT solver_ create (&solver_handle, resources_handle, mode, config
—~handle) ;
MCSOLVERIT matrix create (&mtx _handle, resources_handle, mode) ;
MCSOLVERIT vector_ create (&rhs_handle, resources_handle, mode) ;
MCSOLVERIT vector create (&sol _handle, resources_handle, mode) ;
// SIRNALBESEEMREARSGH, N diag data BIKEN NULL
MCSOLVERIT matrix upload_all (mtx_handle, n, nnz, block dimx, block_ dimy,
(int*)d_A rows, (int*)d A cols, d A vals,
NULL) ;
MCSOLVERIT vector upload (rhs_handle, n, block dimy, d _b);
MCSOLVERIT vector upload(sol_handle, n, block dimx, d_x);

// BB Al RERBEE

MCSOLVERIT solver setup (solver handle, mtx handle) ;

[/ BB 5. KERBEKEE

MCSOLVERIT solver solve (solver handle, rhs handle, sol_handle) ;

// BB, 6 RECRRSRE. ERXFZE

MCSOLVERIT solver get_status (solver handle, &status) ;
int = 03

double initial residual;

double final residual;

CSRD-23018-020-F3_V03 ABEEEN=LEEER 3
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(8 £m)
MCSOLVERIT solver_get_iterations_number (solver_handle, &iterations) ;
MCSOLVERIT solver get_iteration_residual (solver_handle, 0, O,
&initial residual) ;
MCSOLVERIT solver get_iteration_residual (solver_handle, iterations, O,
&final_ residual) ;
final residual = final residual / initial_residual;
printf ("iterations = %d, relative residual = %le\n", iterations,
final residual) ;

/] B 7. RELER

double test tolerance = le-04;

if (status == MCSOLVERIT SOLVE_FAILED) {
printf ("Error: Solver err\n") ;

}

if (test_tolerance < final residual) {
printf ("Error: Solver not convergence\n") ;

}

// BB 8. BHRARHREY
// HERE. B mENKRAFES
MCSOLVERIT solver destroy (solver_ handle) ;
MCSOLVERIT vector destroy (sol_handle) ;
MCSOLVERIT vector destroy (rhs_handle) ;
MCSOLVERIT matrix destroy (mtx_handle) ;
MCSOLVERIT resources_destroy (resources_handle) ;
// HEREE
MCSOLVERIT config destroy (config handle) ;
// RNFREH
MCSOLVERIT finalize plugins () ;
MCSOLVERIT finalize() ;
// BEMZEIR
mcFree (d_x) ;
mcFree(d b) ;
mcFree (d_A rows) ;
mcFree (d_A cols) ;

(d

mcFree A_vals) ;

return O;

}

MREFAEHMKARSS, FILUTE MCSOLVERIT_config_create RENZIBATREAMINIRE, HAILUE
MCSOLVERIT_config_create_from_file SE.E X 4—#eE A RIZE KiE2121F.

CSRD-23018-020-F3_V03 ABEEEN=LEEER 4
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2.1 XBEE

2.1.1 MCSOLVERIT_Mode

ISR BE TR RS E N IR E LinTT, URMIENRSIBEE. F—NFERTRESIBEEMN (h)

& (d) Lis1T. BE-NFEERTAERENFEEZRRFETRE (F). WEEFRE (D). BRESEXR

B (C) RRMBEELRE (2), F="FHERTERIESFREREBETZIRE (F). EEFRE (D).

Eg%ﬁ%@! (C) ERVBEEHE (2), RE—INFERTPIERSIFEEHN 32 IR (1), BRI
U

R EX

MCSOLVERIT _unset BRXRIRE
MCSOLVERIT_modeRange | &K MCSOLVERIT_Mode %}
MCSOLVERIT_mode_hDDI

o« RFSREEN LIBTT.

- AERENREENGETZRE,
- MEMENREEWEEZRE,
« BEEHENREENEETRE,
- FREEHIRER 32 UBE,

MCSOLVERIT_mode_hDFI
« REFSEEN LIBETT.

- AEHRENREENEEZRE,
- BERENRESRRETRE
- FTBEHIRER 32 UBE,

MCSOLVERIT_mode_hFFI
o« RFSBEEN LIBTT,

- AERENREERBETRE,
- BESENRERRBETRE,
- FFEEHRER 32 UBE,

MCSOLVERIT_mode_dDDI
« KRfgREIeE LIE1T,

- AEHRENREENGEEZRE,
- BESRENREENEEZRE,
- FRBEEHIRER 32 UBE,
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R21-4F1

(B

=P

MCSOLVERIT_mode_dDFlI

 KRfga3EiedE L1,

- AEHRENREENEEZ

- EESENRERRBETRE,
- FRBEEHIRER 32 UBE,

MCSOLVERIT_mode_dFFlI

o KEgIEIRE LIE1T,

- AERENREERBETRE,
- EESENREERBETRE,
- FREEHRER 32 URBE,

MCSOLVERIT_mode_hiIDI

o REFSREEN LIETT.

- FMEHRENRER 32 UBE,

« FERESRENREENEEZRE,
- FRBEEHMIRER 32 U3,

MCSOLVERIT_mode_hlIFI

o« RFSBEEN LIBTT,

- AERENRER 32 UBE,

- EEHENREEREETRE,
- FTEEHIRER 32 UBE,

MCSOLVERIT_mode_dIDI

 KRfgREIRE LIETT,

- AEHRENRER 32 UBE,

« BESRENREENEEZRE,
- FRBEEHRER 32 UB3,

MCSOLVERIT_mode_dIFI

. Kfg3EiIgE LiE1T,

- AERENRER 32 UBE,

. BEEIENRERRRE TR,
- FTEEHIRER 32 UBE,

MCSOLVERIT_mode_hZZI

o REFSREIN LIETT,

- MEHRENREENEEEHE,
 FEEHENREENEEE A,
- FRBEEHIRER 32 UB3,

MCSOLVERIT_mode_hZClI

o« RIFSEEN LIETT.

- AERENREENEEENE,
- EESENREERBESNEL
- FTEEMIRER 32 UBE,

MCSOLVERIT_mode_hCClI

o REgSIEEN LIETT,

- AEHENREEREEENE,
- EEHENRESREEENE,
- FREEHRER 32 UB3E,

CSRD-23018-020-F3_V03

ABEEN=RREBES 6



mcSolverIT API &%

=1

R21-4F1

(B

=P

MCSOLVERIT_mode_dZZI

 Kfg3EiegE LiE1T,

- BESENRESRBEENE,
- EESRENREERBEENE,
- FRBEEHIRER 32 UBE,

MCSOLVERIT_mode_dZCl

 KEgIEIRE LIETT,

- AERENREENEEENE,
- EEHENREEREEENE,
- FREEHRER 32 URBE,

MCSOLVERIT_mode_dCCl

 KRfgEieE L1,

- BESENRESRBEENE,
- EEHRENREERBEENE,
- FRBEIEHIRER 32 U3,

MCSOLVERIT_modeNum

MCSOLVERIT_Modelnst

2.1.2 MCSOLVERIT_RC

IR R B RN R BOR BIRPIRTS. (B9 TR

K&

X

MCSOLVERIT_RC_OK

REHEIR.

MCSOLVERIT_RC_BAD_PARAMETERS

amgx ARSI Ef.

MCSOLVERIT_RC_UNKNOWN

RAFEIRo

MCSOLVERIT_RC_NOT_SUPPORTED_TARGET TZRFINEE/ENEE,
MCSOLVERIT_RC_NOT_SUPPORTED_BLOCKSIZE BIEARZHFIERA
MCSOLVERIT_RC_MACA_FAILURE MACA RiZBwhE1R.
MCSOLVERIT_RC_THRUST_FAILURE Thrust #F&,
MCSOLVERIT_RC_NO_MEMORY AEFRE-
MCSOLVERIT_RC_IO_ERROR BWMAN/mEER.

MCSOLVERIT_RC_BAD_MODE

CAPI EXARIER.

MCSOLVERIT_RC_CORE

AL amgx RIZET R,

MCSOLVERIT_RC_PLUGIN IR IEERT H .
MCSOLVERIT_RC_BAD_CONFIGURATION IRER amgx BLE AL
MCSOLVERIT_RC_NOT_IMPLEMENTED Ao EINEER LI,
MCSOLVERIT_RC_LICENSE_NOT_FOUND KR EBEREVFOTIE,
MCSOLVERIT_RC_INTERNAL AEBEEIRo

2.1.3 MCSOLVERIT_SOLVE_STATUS

HEEIER B R RAEMN ERBIRES, A LS MCSOLVERIT _solver_get_status 3KBX. B30 TFEiTo

CSRD-23018-020-F3_V03

ABEEN=RREBES
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EE a&X
MCSOLVERIT_SOLVE_SUCCESS Kgesisl, ZEEIZ
MCSOLVERIT_SOLVE_FAILED KRBT EMRRELXK T
MCSOLVERIT_SOLVE_DIVERGED KRRBREW, BRI TERAERIEFERE
KUK
MCSOLVERIT_SOLVE_NOT_CONVERGED KRB F R FNRERE

2.2 THIEFEE

2.2.1 MCSOLVERIT initialize()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT initialize ()

e L,

2.2.2 MCSOLVERIT_API MCSOLVERIT _finalize()

MCSOLVERIT_RC MCSOLVERIT_ API MCSOLVERIT finalize ()

FER .

2.2.3 MCSOLVERIT _initialize_plugins()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT initialize plugins ()

Nia LR B .

2.2.4 MCSOLVERIT_finalize_plugins()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT finalize plugins ()

TR ERI N E o

2.2.5 MCSOLVERIT_get_api_version()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT get api_version(int *major, int
< *minor)

FREXZERY API hiz <o

A

B0 AE BWN/fE a&X
major HOST OUTPUT FE APIFRES
minor HOST OUTPUT RE APIFRES

CSRD-23018-020-F3_V03 AEBEEENM=REFEER 8
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2.2.6 MCSOLVERIT_get_error_string()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT get_ error_ string (
MCSOLVERIT RC err,
char *buf,
int buf_len)

MEEIRBDPIRENEIRF AT HRo

WA
EC 3 AE EONEES EV
err HOST INPUT SEIRCHS
buf _len HOST INPUT FRBREFXHNKE
1]
E 3 AE EONEE PV
buf HOST OUTPUT FRBENX, BFRNBERFERE

2.2.7 MCSOLVERIT_get_build_info_strings()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT get build info_strings (
char **version,
char **date,
char **time)

REVE X ENHEER.

31 ]
e 3 RF BWAN/EE PV
version HOST OUTPUT FAFE TR
date HOST OUTPUT WEHE
time HOST OUTPUT T ERE]

2.2.8 MCSOLVERIT_pin_Memory()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT pin_Memory (
void *ptr,
unsigned int bytes)

BARERIBEAKEETEREF.

SN
o Rz NEE axX
ptr HOST INPUT EEENE X
bytes HOST INPUT EEENFTE

CSRD-23018-020-F3_V03

ABEEN=RREBES
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2.2.9 MCSOLVERIT_unpin__Memory()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT unpin Memory (void *ptr)

BHIRIFRGEUE B EE A X

PN
i Rz EPNEES aX
ptr HOST INPUT ERCHEEENE X

2.2.10 MCSOLVERIT _install_signal_handler()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT install signal_ handler ()

RENINESREERF,

2.2.11 MCSOLVERIT_reset_signal_handler()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT reset_signal_ handler ()

S B SERIRE S BIEBERF

2.2.12 MCSOLVERIT _register_print_callback()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT register print callback (MCSOLVERIT _

—print_callback func)

A1 A P 4R ARV [ R BRI S A B o

BN
B A7 WA/fad &X
func HOST INPUT EEMBVELARER

2.2.13 MCSOLVERIT_read_system()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT read_system
MCSOLVERIT matrix handle mtx,
MCSOLVERIT vector handle rhs,
MCSOLVERIT vector handle sol,
const char *filename)

M RIRERERME R o

WA

2 AE DN EP
filename HOST INPUT BRI

i

CSRD-23018-020-F3_V03
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E3 RE ENE L P

mtx HOST OUTPUT RIBGERERNAWR
rhs HOST OUTPUT AMBEREHR
sol HOST OUTPUT AL

2.2.14 MCSOLVERIT_read_system_distributed()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT read system distributed (
MCSOLVERIT matrix handle mtx,
MCSOLVERIT vector handle rhs,
MCSOLVERIT vector_handle sol,
const char *filename,

int allocated _halo depth,

int num _partitions,

const int *partition_sizes,

int partition_vector_ size,
const int *partition_vector)

M HFRIREN M R AR — N F 5o

WA
E3 AF NG aX
filename HOST INPUT EEENEI ST
allocated_halo_depth HOST INPUT BT halo XRRE, BNET
num_import_rings
num_partitions HOST INPUT DX
partition_sizes HOST INPUT K/NA num_partitions B9%4H, 7=
fEET P XA, R NULL,
NMzMDXEEFiITESE
partition_vector_size HOST INPUT partition_vector HKE
partition_vector HOST INPUT 2REFND X7 E
L7 o)
B A= EONE G aX
mtx HOST OUTPUT ABGERRNAWR
rhs HOST OUTPUT F S REEERESE ]
sol HOST OUTPUT fRR=ERAR

2.2.15 MCSOLVERIT _read_system_global()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT read system global (

int *n,
int *nnz,

int
int
int

*block_dimx,
*block_dimy,
**row_ptrs,

void **col_indices_global,

void **data,

void **diag_data,

void **rhs,

CSRD-23018-020-F3_V03
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void **gol,

MCSOLVERIT resources_handle rsc,

MCSOLVERIT Mode mode,

const char *filename,

int allocated_halo_depth,
int num partitions,

const int *partition_sizes,
int partition_vector_size,

const int *partition_vector)

MXHRRBAE RGN —NFE, ANKEN CEAX (ERERBYIZRSD. BN

i A7 EPNETE aX
rsc HOST INPUT FEE R IRV AR
mode HOST INPUT RESERN
filename HOST INPUT EEX G
allocated_halo_depth | HOST INPUT T halo RIEWRE , MEXTNZF
F num_import_rings
num_partitions HOST INPUT DX
partition_sizes HOST INPUT KA num_partitions B934 4H, &
fEE NI XRIKN. SNRA NULL,
NzMpXEERiHESE
partition_vector_size HOST INPUT partition_vector BN KE
partition_vector HOST INPUT LREEND XD E
stk
I Rz EPNE T aX
n HOST OUTPUT [BEBFEFERZEE
nnz HOST OUTPUT FESRNHE
block_dimx HOST OUTPUT REx #E
block_dimy HOST OUTPUT Rey #HE
row_ptrs HOST OUTPUT EMEREEFMEREERERS
HIFEE
col_indices_global HOST OUTPUT R REEFFRE R ERTIZER
5|893EE
data HOST OUTPUT B[P A B ER e FEERVFEE
diag_data HOST OUTPUT EMPRE REEFEITRIINEXT A
ST ENIETT. IRNALEIES
STEREMAEEES, NIRE N NULL
rhs HOST OUTPUT AMREZRR
sol HOST OUTPUT BEENTWR

2.2.16 MCSOLVERIT_read_system_maps_one_ring()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT read system maps_one ring (

int *n,

int *nnz,

int *block dimx,
int *block dimy,
int **row_ptrs,

int **col_indices,

void **data,

(T oadksR)

CSRD-23018-020-F3_V03
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void **diag_data,

void **rhs,

void **gol,

int *num neighbors,

int **neighbors,

int **gend_ sizes,

int ***gend_maps,

int **recv_sizes,

int ***recv_maps,

MCSOLVERIT resources_handle rsc,
MCSOLVERIT Mode mode,

const char *filename,

int allocated_halo_depth,
int num_partitions,

const int *partition_sizes,
int partition_vector_ size,
const int *partition_vector)

MXHERIREEEMEREN— N F&, ASDEN CEAK (ERERYIRS.

A
I RF DN aX
rsc HOST INPUT FREEZRRRN MR
mode HOST INPUT RAFRIET
filename HOST INPUT EEENESHF
allocated_halo_depth | HOST INPUT T halo RIREVRE , MESLNZF
F num_import_rings
num_partitions HOST INPUT DX
partition_sizes HOST INPUT A/INA num_partitions NI, 77
EEN P XEIAR/N. WRA NULL,
MM DEREERIHESE
partition_vector_size HOST INPUT partition_vector IKE
partition_vector HOST INPUT 2REFENS XD

Wik
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E3 RE ENE L P

n HOST OUTPUT EEBFEFERVZEE

nnz HOST OUTPUT EEHHNHE

block_dimx HOST OUTPUT RE X BB

block_dimy HOST OUTPUT REyy EE

row_ptrs HOST OUTPUT AR EEFRRBERIEMERSIR
Eitay

col_indices HOST OUTPUT g‘%fé%%ﬁ[‘iqﬂﬁﬁﬁ%%ﬂ%ﬁﬁ’ﬂiﬂ%%|

VigEt

data HOST OUTPUT EMFTE RE e ERTEET

diag_data HOST OUTPUT ERFTE R ER RS ITRINERXT A 2k
TEMIEHNRNALKIEESEIE
PEERIER, MIIRE S NULL

rhs HOST OUTPUT fEaAaMaEaiEH

sol HOST OUTPUT fEmfEm 2095

num_neighbors | HOST OUTPUT BEdHARRE BEHFER TR
B MPI HiZBE 2

neighbors HOST OUTPUT Bft, EmEFEREREZHEARNE
N MPI #I2HZES|

send_sizes HOST OUTPUT EBR—1EEBRELEDBHENE
N EER TR E S

send_maps HOST OUTPUT EBREHRE, HFE i TREEER
RIXRAHESRHIZH B EPIEFERTTRSI

recv_sizes HOST OUTPUT Ea— 1T BN ETHEERERNE
NESRT S B ERTTERAI SR

recv_maps HOST OUTPUT ERERHAE, EFE i ~REeaR
MABEBHIZIZ WA 4B T R Y B 3R %
PER91TZR3|

2.2.17 MCSOLVERIT_free_system_maps_one_ring()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT free system maps_one ring (

int *row_ptrs,
int *col_indices,
void *data,

void *diag_data,
void *rhs,

void *sol,

int num_neighbors,
int *neighbors,
int *send_sizes,
int **send_maps,
int *recv_sizes,
int **recv_maps)

F MCSOLVERIT_read_system_maps_one_ring 9 ECHZ NE HX,

BN

CSRD-23018-020-F3_V03
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e 351 RE EDNE TS aX

row_ptrs HOST INPUT 2REEFEFE R ERFNERS]

col_indices HOST INPUT 2 REETRERSEFRNTIZES]

data HOST INPUT FrE BRI EENE

diag_data HOST INPUT FrEREEENE—1THINEXT AL
TR, MNENWAKEIEESTEEMEIE
R, MRFHEIEE NULL

rhs HOST INPUT aiEE

sol HOST INPUT fRA=

num_neighbors | HOST INPUT BEORABEIBRHATHRIEREDN
MPI HE&

neighbors HOST INPUT EZ#EEZERNET MPIHERN
]

send_sizes HOST INPUT REGEDBTH RS RBITNERE

send_maps HOST INPUT FiITRHGEBRERET T ANGE
ERFEPERITTRRSI

recv_sizes HOST INPUT Mgﬁ’?‘ﬂ*ﬁ,ﬁ“%ﬂﬁléuE’J*H@BE’\J%%M-T%&—
M=

recv_maps HOST INPUT FiI T RABETRENEST "ER
HIAESR T R BERERERRIT RS B

2.2.18 MCSOLVERIT_write_system()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT write system/(

E—PNEMARSRE “mt” X,

const MCSOLVERIT matrix_handle mtx,
const MCSOLVERIT vector handle rhs,
const MCSOLVERIT vector handle sol,
const char *filename)

WA

B30 RE ENE PN
mtx HOST INPUT AIERREN DR
rhs HOST INPUT aMRER R
sol HOST INPUT ERERNaR
filename HOST INPUT BEEANRXHF

2.2.19 MCSOLVERIT _write_system_distributed()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT write system distributed (

E—1MoHmAAMRRE “mtx” P,

const MCSOLVERIT matrix handle mtx,
const MCSOLVERIT vector handle rhs,
const MCSOLVERIT vector handle sol,
const char *filename,

int allocated_halo_depth,

int num partitions,

const int *partition sizes,

int partition_vector_size,

const int *partition_vector)

CSRD-23018-020-F3_V03
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A
IEi A7 CNECE aX
mtx HOST INPUT BB
rhs HOST INPUT ANmERN R
sol HOST INPUT BRERNTWR
filename HOST INPUT EE5ANBIXH
allocated_halo_depth | HOST INPUT BT halo RIEWRE , MEXTNZF
F num_import_rings
num_partitions HOST INPUT PXEH=E
partition_sizes HOST INPUT A/INA num_partitions BYEEHTE
ETEMNPXBNKN. MRAT,
NAREX D EEHITIHE
partition_vector_size HOST INPUT partition_vector BNKE
partition_vector HOST INPUT LRIEFENXID 7B

2.3 ieE5lH

2.3.1 MCSOLVERIT_config_create()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT config_ create(
MCSOLVERIT config_handle *cfg,
const char *options)

NFRFREIZEE DR
DN
Ei Nz EPNETE aX
options HOST INPUT IEHfRE TURY SR AR 28128 T
etk
IE: Rz PN aX
cfg HOST OUTPUT TR & afmaissT

2.3.2 MCSOLVERIT_config_create_from_file()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT config_create from file(
MCSOLVERIT config_handle *cfg,
const char *param file)

M 4612 AL & AR,
A
IE: RF CNEE aX
param_file HOST INPUT XA B & ERE TR R AF 28210
7 ]

CSRD-23018-020-F3_V03
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3 A NEEE] aX
cfg HOST OUTPUT FEmic & AMmAvIsET

2.3.3 MCSOLVERIT_config_get_default_number_of_rings()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT config_get_default number of_ rings (
MCSOLVERIT config _handle cfg,
int *num_import_rings)

FREXERIARIIF 240

L T)N
3 A= PN aX
cfg HOST INPUT FEEDR
L7
i A= BN/faL BX
num_import_rings HOST OUTPUT FRINIFEL

2.3.4 MCSOLVERIT_config_destroy()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT config_ destroy (
MCSOLVERIT config handle cfg)

HRECE A1,
B
E A7 WA/fad aX
cfg HOST INPUT BCE AR

2.4 #Fs|H

2.4.1 MCSOLVERIT_resources_create()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT resources_create (
MCSOLVERIT resources_handle *rsc,
MCSOLVERIT config _handle cfg,
void *comm,
int device_num,
const int *devices)

BRI,
BN

CSRD-23018-020-F3_V03 AEBEEENM=REFEER 17
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e 3 A= ENE L EpV
cfg HOST INPUT Ao & a1
comm HOST INPUT EBEEEEIENIE . EMPIH, B
& MPI_Comm *, EE#IEHR, E=
NULL(0)
device_num HOST INPUT It MPI 3 #2EREY GPU iI&EE, B
FINERF 1L
devices HOST INPUT It MPI #FZERM GPU IR&HIZES]
L7
B AE EONE G N
rsc HOST OUTPUT FEmERAMEIEH

2.4.2 MCSOLVERIT_resources_create_simple()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT resources_create_simple(
MCSOLVERIT resources_handle *rsc,
MCSOLVERIT config_handle cfqg)

ERLIENAREFPE R R,

7D N
2 ATE BWAN/fE N
cfg HOST INPUT BB AR
)
E 31 AT EINE T =
rsc HOST OUTPUT BRZERaMmEET

2.4.3 MCSOLVERIT_resources_destroy()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT resources_destroy (
MCSOLVERIT resources_handle rsc)

HERE IR AW,
WA
2 AE DN EP
rsc HOST INPUT FRATET R
2.5 %6F%5|H

2.5.1 MCSOLVERIT_matrix_create()

CSRD-23018-020-F3_V03 AEBEEENM=REFEER
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MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT matrix create(
MCSOLVERIT matrix handle *mtx,
MCSOLVERIT resources_handle rsc,
MCSOLVERIT Mode mode)

BB FE A,
A
2 AE N a&X
rsc HOST INPUT RIBAMITR
mode HOST INPUT REZZET
37 ]
X RAE N EP
mtx HOST OUTPUT BRI A RRTEE

2.5.2 MCSOLVERIT_matrix_destroy()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT matrix_destroy (
MCSOLVERIT matrix handle mtx)

FHERAE PE A,
WA
i AE EONE G EpV
mtx HOST INPUT ERERRXT R

2.5.3 MCSOLVERIT_matrix_upload_all()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT matrix_upload all (
MCSOLVERIT matrix handle mtx,

KRB FE_EL EIEFE AT,

BN

int n,

int nnz,
int block dimx,
int block dimy,

const
const
const
const

int *row_ptrs,
int *col_indices,
void *data,

void *diag_data)

CSRD-23018-020-F3_V03
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E3 RE ENE L P

mtx HOST INPUT PRI

n HOST INPUT BT RTEIEENEE

nnz HOST INPUT ESRETZ

block_dimx HOST INPUT B x £E

block_dimy HOST INPUT BReyy #E

row_ptrs HOST/DEVICE INPUT EREFFAERBEFNERSI

col_indices HOST/DEVICE INPUT 2 REEFFRERIRERENTIZRS]

data HOST/DEVICE INPUT FrE B BRI = HE

diag_data HOST/DEVICE INPUT PTE R E RN ST IMNET AL TR, |
MR AEIIEE SERMELIES, N
BHIZE N NULL

2.5.4 MCSOLVERIT_matrix_upload_all_global()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT matrix upload all_global (
MCSOLVERIT matrix handle mtx,

R FEFE_EAE EIFEFERINR,

int n_global,

int n,
int nnz,

int block_dimx,

int block_dimy,

const int *row _ptrs,

const void *col_indices_global,
const void *data,

const void *diag_data,

int allocated_halo_depth,

int num_import_ rings,

const int *partition_vector)

A
B A= PN PV
n_global HOST INPUT 8|17/ FhRYRER
n HOST INPUT F P RPFEBFEFRERE
nnz HOST INPUT ESRPB=E
block_dimx HOST INPUT R X EE
block_dimy HOST INPUT REyy #HE
row_ptrs HOST INPUT £ REMETE R EMENZERS]
col_indices_global HOST INPUT EREFRAERIBERFNTIZRS]
data HOST INPUT Fi B R ER e B BRI F HES
diag_data HOST INPUT PRBE R EBEFEREITIMNENT ALkt
£, NRNALIIECSTEHEEL
', MAEHEIGEH NULL
allocated_halo_depth HOST INPUT BT halo XERE, MEXNNF
F num_import_rings Y2
num_import_rings HOST INPUT FEEEEEHE
partition_vector HOST INPUT 2REFNDXDE
L1 o]
| BE RAE EDNE L PV
mtx HOST OUTPUT ¥EERIR

CSRD-23018-020-F3_V03
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2.5.5 MCSOLVERIT_matrix_replace_coefficients()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT matrix replace_coefficients (
MCSOLVERIT matrix handle mtx,
int n,
int nnz,
const void *data,
const void *diag_data)

BB P AR R YRR P2

WA
B Az EONE G N
mtx HOST INPUT REFEER
n HOST INPUT B RFFIEENEE
nnz HOST INPUT EEHRHNH=E
data HOST/DEVICE INPUT FFYIFRFrE EER EFERE
diag_data HOST/DEVICE INPUT FTERSBEENETHETAETE |
MR AEIIEE SERMEIES, N
BEIEE N NULL

2.5.6 MCSOLVERIT_matrix_get_size()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT matrix_get_size(
const MCSOLVERIT matrix handle mtx,
int *n,
int *block dimx,
int *block_dimy)

R BRI AN

WA

3 AE DN EP
mtx HOST INPUT 5EREAW

it

X RE EONE G EV
n HOST OUTPUT BRE T RPEIEREENEH
block_dimx HOST OUTPUT EMIREY x EEMIEST
block_dimy HOST OUTPUT AR y EERIBEH

2.5.7 MCSOLVERIT_matrix_comm_from_maps()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT matrix_comm from_ maps (
MCSOLVERIT matrix handle mtx,
int allocated_halo_depth,
int num_import_rings,
int max_num neighbors,
const int *neighbors,
const int *send_ptrs,

CSRD-23018-020-F3_V03 AEBEEENM=REFEER 21
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const int *send maps,
const int *recv_ptrs,
const int *recv_maps)

BIEBE RS
DN
i RE EDNEL T aXx
mtx HOST INPUT PR
allocated_halo_depth | HOST INPUT T halo RIEEVRE, ESLNEF
F num_import_rings BY%kE
num_import_rings HOST INPUT EEEEENITE
max_num_neighbors HOST INPUT BRI LS TARNMET T R E
neighbors HOST INPUT 5Z#BEHZARNE T MPI #12
:SEE]
send_ptrs HOST INPUT £ send_maps F, If i BUEIEES]
[i * max_num_neighbors + j] 335z
F#E4BT5 = neighbors[j]
send_maps HOST INPUT FI N HRHBERAZEAET TR
B9 B &R B PERYITERS |
recv_ptrs HOST INPUT 5 send_ptrs &, E—FREINE
& send_maps B2 59 recv_maps
recv_maps HOST INPUT F i HRAGE NEST RERN
BT BB EBREFERIIT RS

2.5.8 MCSOLVERIT_matrix_comm_from_maps_one_ring()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT matrix_comm from maps_one_ ring (
MCSOLVERIT matrix handle mtx,

int allocated_halo_depth,

int num neighbors,

const int *neighbors,

const int *send_sizes,

const int **gend maps,

const int *recv_sizes,

const int **recv_maps)

IRRAE —REENEEMET,

BN
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i RE EPNETE aXx

mtx HOST INPUT FEFERIA

allocated_halo_depth | HOST INPUT T halo XEHVRE, NESHNZEF
F num_import_rings B9%i 2

num_neighbors HOST INPUT R R ;A N TR
89 MPI {2 #h 2

neighbors HOST INPUT 5z #ERZARNE MPI #iE
5|

send_sizes HOST INPUT RFEHEDT RS TFEITH

send_maps HOST INPUT FBiITHHEERAELEITR
B9 B ER B PERYITERS

recv_sizes HOST INPUT MBS REERA ST SR e T
#

recv_maps HOST INPUT B i TMEABEMNES T RERBN
FEBFEPERITTERS]

2.6 MENSE

2.6.1 MCSOLVERIT_vector_create()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT vector_create(
MCSOLVERIT vector_handle *vec,
MCSOLVERIT resources_handle rsc,
MCSOLVERIT Mode mode)

BIEmE AW,
WA
B0 RE EONE T EP
rsc HOST INPUT BRI
mode HOST INPUT KRBTV
37 ]
2 RAE DN EP
vec HOST OUTPUT SRRk

2.6.2 MCSOLVERIT_vector_destroy()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT vector_destroy (
MCSOLVERIT vector handle vec)

HRAE R,
WA
Eid A7 WA/fad &X
vec HOST INPUT REEL

CSRD-23018-020-F3_V03
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2.6.3 MCSOLVERIT_vector_upload()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT vector_upload (

MCSOLVERIT vector handle vec,

int n,
int block_dim,
const void *data)

EREIHEE0R,
A
X RF EONETS &X
vec HOST INPUT BEZL
n HOST INPUT FZFERREKE
block_dim HOST INPUT IR/
data HOST/DEVICE INPUT B EENm=EE

2.6.4 MCSOLVERIT_vector_download()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT vector_download (

MREEDR T HRERRE.

const MCSOLVERIT vector handle vec,

void *data)

WA
2 RAE N P
vec HOST INPUT BEEAL]
it
E AE BWAN/E E
data HOST/DEVICE OUTPUT THEREEIE

2.6.5 MCSOLVERIT_vector_set_zero()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT vector_set_zero (

MCSOLVERIT vector_ _handle vec,

int n,
int block_dim)

PEHISEEEMNEN 0.

WA

X ATE PN EP
vec HOST INPUT BEATE
n HOST INPUT FRFEETIER
block_dim HOST INPUT REGK N
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2.6.6 MCSOLVERIT_vector_get_size()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT vector_ get_size(
const MCSOLVERIT vector_ handle vec,
int *n,
int *block _dim)

BERZEHKRN.
WA
2 RF EONEES a&X
vec HOST INPUT BEZAL
L
B0 RFE DN a&X
n HOST OUTPUT sEENRPEEHENEE
block_dim HOST OUTPUT BRIRAVEERIEE

2.6.7 MCSOLVERIT_vector_bind()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT vector_ bind (
MCSOLVERIT vector_handle vec,
const MCSOLVERIT matrix handle mtx)

BEMERERERINE, tEZRENRERINIRER.

WA
2 RF EONET a&X
vec HOST INPUT BEZAL
mtx HOST INPUT EREAW

2.7 RiGREE

2.7.1 MCSOLVERIT_solver_create()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT solver_create(
MCSOLVERIT solver_ handle *slv,
MCSOLVERIT resources_handle rsc,
MCSOLVERIT Mode mode,
const MCSOLVERIT config handle cfg_solver)

BRI DA

A

| BEA | =1iE BN/fE P
rsc | HOST INPUT RIBEAW
mode [ HOST INPUT RESFIRN
cfg_solver[HOST INPUT ECEAIA

CSRD-23018-020-F3_V03
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K
i

i
X AE EONET EV
slv HOST OUTPUT FEmKREIRAMAIEET

2.7.2 MCSOLVERIT_solver_destroy()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT solver_destroy (
MCSOLVERIT solver handle slv)

HERKfR2Z B,
WA
E 3 AE PN aX
slv HOST INPUT KigZz

2.7.3 MCSOLVERIT_solver_setup()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT solver_setup (
MCSOLVERIT solver handle slv,
MCSOLVERIT matrix handle mtx)

KRERBIGE MR

WA
E 3 AE PN PN
slv HOST INPUT KfZes AR
mtx HOST INPUT RIBGEEATWR

2.7.4 MCSOLVERIT_solver_solve()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT solver_solve (
MCSOLVERIT solver handle slv,
MCSOLVERIT vector handle rhs,
MCSOLVERIT vector_handle sol)

KRS KRN ER o
WA
X AE N BEX
slv HOST INPUT KREEZS AR
rhs HOST INPUT F S Rl
7]
X RAE EONE T BEX
sol HOST OUTPUT fEm 257
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2.7.5 MCSOLVERIT_solver_solve_with_0_initial_guess()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT solver_solve with_0_initial_ guess(
MCSOLVERIT solver handle slv,
MCSOLVERIT vector_handle rhs,
MCSOLVERIT vector handle sol)

KREFSRKEEMNER, FBEENH 0o

A
B30 AE EONE T aX
slv HOST INPUT KRERZS AR
rhs HOST INPUT AMREaA
i
E 3 AE EONEE PV
sol HOST OUTPUT AR

2.7.6 MCSOLVERIT_solver_get_iterations_number()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT solver_get_iterations_number (
MCSOLVERIT solver handle slv,

int *n)

BRI AR ERBIFEHRIE AR L
WA
X AE PN T EP

slv HOST INPUT KRS AR
L+ ]

EF AE PN P

n HOST OUTPUT FBmERREEEH

2.7.7 MCSOLVERIT_solver_get_iteration_residual()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT solver_get_ iteration_ residual (
MCSOLVERIT solver handle slv,
int it,
int idx,
double *res)

R EIEN it AIRERS] 1ax BYSRE,

WA

3 AE DN EP
slv HOST INPUT KigZzaIm
it HOST INPUT KRR ZERNERER
idx HOST INPUT R ARERNRZES]
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K
i

Hith
Ei AF WA/fa aX
res HOST OUTPUT EREENTEH

2.7.8 MCSOLVERIT_solver_get_status()

MCSOLVERIT RC MCSOLVERIT API MCSOLVERIT solver_get_status (
MCSOLVERIT solver_ handle slv,
MCSOLVERIT SOLVE_STATUS *st)
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