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Performance Evaluation of Linear Equations Library
on Parallel Computers

Hisayasu KURODA,! TAKAHIRO KATAGIRI't and YASUMASA KANADA!

Our linear equations library which uses GMRES(m) method is designed to adjust some pa-
rameters automatically in order to get high performance. This adjustment which is decided
at the time of executing library varies with a characteristic of the problems, the number of
execution processors and so on. In this paper, we show the outline of our library interface.
From the experimental results, we found that auto-tuned parameters depend on a architecture

of parallel computers and our library achieves good speed-up on each parallel computer.
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int IlibInitialize(int *argc, char ***argv,

char *filename, char *help)
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int VecCreate(MPI_Comm mpi_comm, int ilib_decide,
int size, Vec *v)
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int VecSetValues(Vec *v, int m, int *im,
double *values, InsertMode insertmode)
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int VecSetValue(Vec *v, int im, double value,
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NN L DOBRFRICHEERATCENZS.

int VecAssemblyBegin(Vec *v)
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int VecDestroy(Vec *v)
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int VecView(Vec *v, Viewer viewer)

Ny NVORELFERNCRRT 5.

TR TEA
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int MatAssemblyBegin(Mat *A,
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int MatDestroy(Mat *A)
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int Ilib.GMRES(Mat *A, Vec *x, Vec *b)
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#include "gmres.h"

void main(int argc, char *argv[])

{
Mat A; /* {T5Y A 2 EE +/
Vec x,b; /% X7 b ox,b EEHK +/

IlibInitialize(kargc, &argv, NULL, NULL);

IlibGetRank(NULL, &rank); /* PE %5 %% +/

MatCreate(NULL, n, n, &A); /* 175 A %5 */
VecCreate(NULL, NULL, n, &x);
VecDuplicate(&a,&b);

if( rank==0 ){
------ /% BEBATT A ITEERA
MatSetValue(&A, i, j» value, INSERT_VALUES);
------ /% HARY MV b ITHEKA +/

-~ VecSetValue(&b, i, value, INSERT_VALUES);

MatAssemblyBegin(&A, MAT_FINAL_ASSEMBLY);
VecAssemblyBegin(&b) ; :
MatAssemblyEnd(&A, MAT_FINAL_ASSEMBLY);
VecAssemblyEnd (&b);

I1ib_GMRES(&A, &x, &b); /* GMRES(m) T < */
VecView(&x,stdout); /* X7 bh)b x OBELT TR »/

VecDestroy(&b);
VecDestroy(&x);
MatDestroy(&A);
IlibFinalize();
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Unrolling | N(1,8) | N(1,8) | N(1,8) | N(1,8)
T OEEAR Irecv Irecv M_All | One.A
EL AR CGS CGS CGS CGS
#imm AR, | POLY | POLY | POLY | POLY
AR B 1.5 1.1 1.3 1.6

naA, BAFFINRZ P VEILBW T, V-7 RIZE
NEEE R ZORWED LT ) 0ERBIIH
+UTFCHh5), FETHOFEEEEOFTHICL-T
Bl AT Vs b a—FEBERLALEFRY. BE
F3#Tid MPLAllgather % {# - 72 5 34% 4 BT CE
nTWwa, A5472Y Tk, EBEZONMEHAN
CTTELFHEEEI VL 2D L) nBEHEEF
HALTWaA, FRTh, A—7—toeedEE
T& % MPI_Allgather D P BRINDZ NH 5.
IhiE, 547 F)TREy P T—7OBEROT
FRBEBHRET TERBLTVWEWVWI EILLS.
COBMEICBWTD, ME2 0L LB

H A XOBETIR, BBF 2=V SOHERBHID
BTz, Lal, BE1 0k ) 2 kE2BETH,
HEF 21—V DOHREFKREC 2L LD bP5.

5. ¥ & &

AT 475, http://www.hints.org/ TAH L
Tw5. EFMME0ZWHHAEICE TS, £{0N
52—y ZHBRELTLNIZDIC, BHIIILDL
DFATFIHIFATEL, T, MEOHK % R
LTWABFAZEIZIEDWTIE, T A—F 2 @RI
T+ L CHEBERNLE XA LN THS.
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