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o The BLAS (Basic Linear Algebra
Subprograms) are routines that provide
standard building blocks for performing basic
vector and matrix operations.

e The Level 1 BLAS perform scalar, vector and
vector-vector operations, the Level 2 BLAS
perform matrix-vector operations, and the
Level 3 BLAS perform matrix-matrix
operations. [1]

e Level1:'x-x,'x -y, etc.
e Level2: Ax = b,"Ax = b, etc.
e Level 3: aAB + BC etc.

http://www.netlib.org/blas/faqg.html [1]



MBLAS [ [0 [

Multiple precision arithmetic BLAS; BLAS [
OOoo0oooodno

C++O0GMPOOUODODDOOOODODOO
O0000ooooonBLASOOOO

00 doubled mpfclassO OO0 OO0 0000
Ooooooooood



MBLASTI OO0 0O O

Prefix O O O float, double — “R”eal, complex,
double complex — “C”’complex.

e saxpy, daxpy — Raxpy
e caxpy, zaxpy — Caxpy
e dgemm, sgemm — Rgemm
e cgemm, zgemm — Cgemm
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SDPA-GMP 7.1.2 0 sdpa_linear.cpp U U

if (scalar==NULL) {
scalar = &MONE;
// scalar is local variable
}
// The Point is the first argument is "Transpose".
Rgemm("Transpose", "NoTranspose",retMat.nRow,retMat.nCol,aMat.nCol,
*scalar,aMat.de_ele,aMat.nCol,bMat.de_ele,bMat.nRow,
0.0,retMat.de_ele,retMat.nRow);
break;
case DenseMatrix::COMPLETION:
rError("no support for COMPLETION");
break;

}

return _SUCCESS;
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for (int k = MIN_K; k < MAX_K; k++) {
for (int n = MIN_N; n < MAX_N; n++) {
for (int m = MIN_M; m < MAX_M; m++) {

for (int lda = minlda; lda < MAX_LDA; lda++) {
for (int ldb = minldb; ldb < MAX_LDB; ldb++) {
for (int ldc = max(l, m); ldc < MAX_LDC; ldc++) {

Rgemm(transa, transb, m, n, k, alpha, A, 1lda, B, 1ldb, beta, C, ldc);
dgemm_f£77(transa, transb, &m, &n, &k, &alphad, Ad, &lda,
Bd, &ldb, &betad, Cd, &ldc);

diff = vec_diff(C, Cd, MAT_A(ldc, n), 1);

if (fabs(diff) > EPSILON) {
printf("#error %1£f!!\n", diff);
errorflag = TRUE;

}
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e LAPACK provides routines for solving systems of
simultaneous linear equations, least-squares solutions
of linear systems of equations, eigenvalue problems,
and singular value problems. The associated matrix
factorizations (LU, Cholesky, QR, SVD, Schur,
generalized Schur) are also provided, as are related
computations such as reordering of the Schur
factorizations and estimating condition numbers.
Dense and banded matrices are handled, but not
general sparse matrices. In all areas, similar
functionality is provided for real and complex matrices,
in both single and double precision.

(http://www.netlib.org/lapack/fag.html [ [ )
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