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User programs for matrix computation libraries typically include a number of library calls, which
lead to a source-level dependency upon the libraries. The dependency imposes heavy burden
when porting the user programs, since high-performance computing environments usually have
their own libraries to make the best use of computational resources. To allow flexible use of ex-
isting matrix computation libraries, we have been proposing an environment-independent frame-
work named SILC (Simple Interface for Library Collections). In this framework, independence
between user programs and libraries is achieved by (1) separating a library call into the delivery
of arguments and the request of computation, (2) requesting the computation by means of math-
ematical expressions, and (3) using a separate memory space for the libraries independently of
the user programs. This paper describes the design and implementation of the framework, and
shows that the usability of matrix computation libraries is improved with SILC in the context of
diverse computing environments, libraries, and programming languages in which user programs
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are written.
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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_INIT();

/* put 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 vector b */

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("rho_old = 1.0");
SILC("n = length(b)“);

SILC("p = zeros(n, 1)");

SILC("x = zeros(m, 1)");

SILC("r = b");

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

for (i = 0; i < n; i++) {
SILC("rho = r’ * r");
SILC("beta = rho / rho_old");
SILC("p = r + beta * p");
SILC("q = A * p");
SILC("alpha = rho / (p’ * @Q)");
SILC("x = x + alpha * p");
SILC("r = r - alpha * q");

/* check convergence */
SILC("nrm2 = norm2(r) * bnrm2");
object.v = &nrm2;
SILC_GET (&object, "nrm2");
printf("iter: %d, res: %e\n", i+l, nrm2);
if (nrm2 <= EPSILON) {
/* get vector x */
object.v = x;
SILC_GET(Zobject, "x");
break;
}
SILC("rho_old = rho");
}

/* close connection */
SILC_ENDQ);

return i; /* number of iterations */
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SSI_MATRIX A;
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Python I2&51—H 70455 LA

class MatrixVectorProductTestCase (silctest. TestCase):
def do_test (self, precision):
data = [[1, 2], [3, 4]]
self.put_matrix ("A", 2, 2, data, precision)
data =1, 1]
self.put_column_vector ("x", data, precision)
self.execute ("y = A*Xx")
answer = self.get ("y")

assert answer.type == SILC_COLUMN_VECTOR_TYPE
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