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BLAS Basic Linear Algebra Subprograms)
LAPACK ( Linear Algebra Package)

BLAS LAPACK
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® MKL
FFT

#include <mkl.h> DftiCreateDescriptor

Int N = 1024,
long status;
double *x = RandomVector ((2 * N), R); N COMPLEX 1D DFT

double scale = 1.0 / (double) N;
DFTI_DESCRIPTOR *dftiHandle;

status = DftiCreateDescriptor (&dftiHandle, DFTI_DOUBLE, DFTI_COMPLEX, 1, N);
status = DftiSetValue (dftiHandle, DFTI_ BACKWARD_SCALE, scale);
status = DftiCommitDescriptor (dftiHandle); \

status = DftiComputeForward (dftiHandle, x ); DftiSetValue
status = DftiComputeBackward (dftiHandle, x);

status = DftiFreeDescriptor (&dftiHandle);
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® MKL

FFT

#include <mkl.h>
DftiCommitDescriptor

Int N = 1024; _
long status; dftiHandle

double *x = RandomVector ((2 * N), R);
double scale = 1.0 / (double) N;
DFTI_DESCRIPTOR *dftiHandle;

status = DftiCreateDescriptor (&dftyfandle, DFTI_DOUBLE, DFTI_COMPLEX, 1, N);
status = DftiSetValue (dftiHan DFTI_BACKWARD_SCALE, scale);
status = DftiCommitDescriptor (dftiHandle);

status = DftiComputeForward (dftiHandle, x ); DftiComputeForward
status = DftiComputeBackward (dftiHandle, x); DftiComputeBackward

status = DftiFreeDescriptor (&dftiHandle);

EE—
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®MKL LAPACK
LU

LU
LAPACK SciMark 2.0 LU

dgetrf M x N LU

SciMark 2.0 LU dgetrf
LAPACK Fortran

SciMark 2.0 C

Fortran
Fortran
dgetrf

dgetrf (&N, &N, A, &N, pivot, &error)
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®MKL LAPACK
LU

Call dgetrf (m, n, A, Ida, ipiv, info)

A L U
ipiv Pivot
DIM MAX (1, MIN(m,n))

A m >=0
A n>=0)
DIM (Ida, *)

A info

1 2 1 1
A o
[ T A T R
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® MKL
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ScalLAPACK Scalable LAPACK, LAPACK

SciMark 2.0 LU 1000 x 1000

® MKL
LU

GRID
GRID

. dgetrf pdgetrf
GRID
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pdgetrf_ (&global_rows,
&global_cols,
A,
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&one,
descA,
pivot,
&error);
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SciMark MC TT

double MonteCarlo_Integrate (int Num_samples) {
int under_curve = 0;
int count;

Random R = new_Random_seed (SEED);

for (count = 0; count < Num_smples; count++) {
double x = Random_nextDouble (R) ;
double y = Random_nextDouble (R) ;

if (x*x + y*y <=1.0) under_curve++;

}
Random_delete (R) ;

Return ((double) under_curve / Num_samples) * 4.0;

}
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SciMark MC

#include <mkl.h>

double MonteCarlo_Integrate (int Num_samples) {
int under_curve = 0, i, j, blocks, tail;
static double rnBuf[2 * BLOCK_SIZE];
double rnX, rnY; VSLStreamStatePtr stream;

blocks = Num_samples / BLOCK_SIZE; tail = Num_samples — blocks * BLOCK_SIZE;
vsINewStream (&stream, VSL_BRNG_MCG31, SEED);

for (i = 0; i < blocks; i++) {
vdRngUniform (VSL_METHOD_DUNIFORM_STD, stream, (2 * BLOCK_SIZE), rnBuf, 0.0,
0);

for (j = 0; j < BLOCK_SIZE; j++) {

rmX = rnBuf[2 * j]; rnY = rBuf[2 * J + 1];
if (rnx * rnx + rny * rny <= 1.0) under_curve++;

}
vdRngUniform (VSL_METHOD_DUNIFORM_STD, stream, (2 * tail), rnBuf, 0.0, 1.0) ;
for (j = 0; j < tail; j++) {
rmX = rnBuf[2 * j]; rnY = rnBuf[2 * J + 1];
if (rnx * rnx + rny * rny <= 1.0) under_curve++;
}
vsIDeleteStream (&stream);
Return ((double) under_curve / Num_samples) * 4.0;
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API
e Fortran 77 Fortran 90 C
e Linux* Windows*

® C/C++ Fortran
OpenMP 2.5
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SciMark 2.0 MC VSL /7 OpenMP*

Threads=maxThreads=omp_get_threads();
omp_set_num_threads(nThreads);

vsINewStream(&streamX, VSL_BRN_MCG31, SEED);
vslCopyStream(&streamY, streamX);
vslLeapfrogStream(streamX, 0, 2);
vslLeapfrogStream(streamY, 1, 2);

streamXThread=(VSLStreamStausPtr) malloc (nThreads * sizeof
(VSLStreamStatePtr));
streamYThread=(VSLStreamStausPtr) malloc (nThreads * sizeof
(VSLStreamStatePtr));

for (i=0; i < nThreads; i++) {
vslCopyStream(&(streamYThread[i]), streamX);
vslCopyStream(&(streamYThread[i]), streamX);
vslISkipAheadStream(streamX, BLOCK_SIZE);
vslISkipAheadStream(streamY, BLOCK_SIZE);

"
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SciMark 2.0 MC VSL /7 OpenMP*

#pragma omp parallel for reduction (+:under_curve) ¥
private(l, j, rnX, rnY, threadID, thread under curve, rnBufX, rnBufY
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® MKL
MKL BLAS
1. mkl_spblas.h
2. ® MKL
1
3. CSR
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