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Implementation and Use of SILC in
Shared Memory Multiprocessor Environments

Tamito KAJIYAMA (JST, University of Tokyo), Akira NUKADA (JST, University of Tokyo),

Reiji SUDA (University of Tokyo), Hidehiko HASEGAWA (University of Tsukuba)
and Akira NISHIDA (University of Tokyo)

O This paper describes the implementation of SILC (Simple Interface for Library Collections)
and its use in shared memory multiprocessor environments. SILC is a framework that allows user
programs to easily utilize matrix computation libraries in a language and computing environment
independent manner. Using this framework, users can develop their programs with compiler-
based languages (e.g., C and Fortran) as well as interactive scripting languages (e.g., Python)
in the same way, while making a flexible combination of various computing environments such

as sequential personal computers and high-performance shared memory parallel computers.
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SSI_MATRIX A;
SSI_SCALAR *b, *x, work[N * 6], params[2];
int options[6], status;
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status = ssi_cg(b, x, work, params, options,

&A, NULL);

silc_envelope_t A, b, x;

OO0 A0D00O0O0 b OO0 x000
SILC_PUT("A", &A);
SILC_PUT("b", &b);

SILC_EXEC("x = A \\ b");
SILC_GET (&x, "x");
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int silc_cg(int n, int nnz,
double *value, int *index, int *row,
double *b, double *x)

silc_envelope_t object;
int i;
double nrm2;

/* connect to SILC server */
SILC_INITQ);

matrix A */

object.type = SILC_MATRIX_TYPE;
object.format = SILC_FORMAT_CRS;
object.precision = SILC_DOUBLE;
object.m = object.n = n;
object.nnz = nnz;

object.v = value;

object.row = row;

object.index = index;
SILC_PUT("A", &object);

/* put

/* put vector b *x/

object.type = SILC_COLUMN_VECTOR_TYPE;
object.precision = SILC_DOUBLE;
object.length = n;

object.v = b;

SILC_PUT("b", &object);

/* solve "Ax = b" with CG method */
SILC_EXEC("rho_old = 1.0");
SILC_EXEC("n = length(b)");

SILC_EXEC("p zeros(n, 1)");

SILC_EXEC("x = zeros(n, 1)");

SILC_EXEC("r b");

SILC_EXEC("bnrm2 = 1.0 / norm2(b)");

for (i = 0; i < n; i++) {
SILC_EXEC("rho = r’ * r");
SILC_EXEC("beta = rho / rho_old");

SILC_EXEC("p = r + beta * p");

SILC_EXEC("q = A * p");
SILC_EXEC("alpha = rho / (p’ * q@)");
SILC_EXEC("r = r - alpha * q");
SILC_EXEC("nrm2 = norm2(r) * bnrm2");
SILC_EXEC("x = x + alpha * p");

/* check convergence */
object.v = &nrm2;
SILC_GET (&object, "nrm2");
printf("iter: %d, res: %e\n", i+1, nrm2);
if (nrm2 <= EPSILON)
break;
SILC_EXEC("rho_old = rho");
}

/* get vector x */
object.v = x;
SILC_GET (&object, "x");

/* close connection */
SILC_ENDQ);

return i; /* number of iterations */
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SSI_MATRIX A;

SSI_SCALAR b, * x, work[N * 6], params[2];

* g int options[6], status;
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— int silc_cg(int n, int nnz, double *value, int *index, SILC_EXEC("x = zeros(n, 1)");
EER(2) A o e -
silc_envelope_t object; for (1= 0; i < n; i4) {
inti; SILC_EXEC('tho = ' * I');
= o . double nrm2; SILC_EXEC("beta = rho / tho_old");
« FTEIRIE: SGI Altix3700 e Be SEe
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* solve "Ax = b" with CG method *
SILC_EXEC("rho_old = 1.0");
SILC_EXEC("n = length(b)");
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SILC_END();
return i; /* number of iterations
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