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Chapter 1

FFLAS-FFPACK Documentation.

1.1 Introduction

FFLAS-FFPACK is a LGPL-2.1+ source code library for basic linear algebra operations over a finite field. Itis inspired
by BLAS interface (Basic Linear Algebra Subprograms) and the LAPACK library for numerical linear algebra, and
shares part of their design. Yet it differs in many aspects due to the specifities of computing over a finite field:

« it is generic with respect to the finite field, so as to accomodate a large variety of field sizes and implementa-
tions;

* it is a pure source code library, to be included and compiled in the user's software. Its build system is only
used for tests and benchmarks.

1.2 Goals
1.3 Design

1.4 Using FFLAS-FFPACK.

Copying and Licence.

Tutorial. This is a brief introduction to FFLAS-FFPACK capabilities.

Configuring and Installing FFLAS-FFPACK. Explains how to configure/install from sources or from the latest
svn version.

Architecture of the library.. Describes how FFLAS-FFPACK is organized

+ Documentation for Users. If everything around is blue, then you are reading the lighter, user-
oriented, documentation.

+ Documentation for Developers. If everything around is green, then you can get to everything
(not necessarily yet) documented.
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../fflas-ffpack-html/index.html
../fflas-ffpack-dev-html/index.html

2 FFLAS-FFPACK Documentation.

1.5 Contributing to fflas-ffpack, getting assistance.

Version

25.0

1.6 Copying and Licence
The FFLAS-FFPACK library is licensed under the terms of the GNU LGPL v2.1 or later.
See https://www.gnu.org/licenses/lgpl-2.1.html

1.7 Tutorial

no doc.

1.8 Configuring and Installing FFLAS-FFPACK

FFLAS-FFPACK is a header-only package.

Hower configuration process can be tweaked a lot. Configure looks for BLAS routines and Givaro library which are
both mandatory dependencies. See the output of . /configure —help for information about the LAPACK/«
BLAS discovering strategies.

1.9 Architecture of the library.

no doc.

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen


https://www.gnu.org/licenses/lgpl-2.1.html

Chapter 2
Bug List

Global DOUBLE_TO_FLOAT_CROSSOVER

to be benchmarked.

Global FFLAS::details::pack_lhs (int64_t XX, const int64_t X, size_t Idx, size_t rows, size_t cols)

this is fassign
this is fassign

Global FFLAS::details::pack_rhs (int64_t «XX, const int64_t <X, size_t Idx, size_t rows, size_t cols)

this is fassign
this is fassign

Global FFLAS::fconvert (const Field &F, const size_t n, OtherElement_ptr X, const size_t incX, typename
Field::ConstElement_ptr Y, const size_t incY)
use cblas_(d)scal when possible

Global FFLAS::fconvert (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, FFLAS_ELT *X, const
size_t incX, const FFLAS_ELT Y, const size_t incY)
use cblas_(d)scal when possible

Global FFLAS::finit (const Field &F, const size_t n, const OtherElement_ptr Y, const size_t incY, typename
Field::Element_ptr X, const size_t incX)
use cblas_(d)scal when possible

Global FFLAS::finit (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const FFLAS_ELT xY, const
size_t incY, FFLAS_ELT xX, const size_t incX)
use cblas_(d)scal when possible

Global FFLAS::fneg (const Field &F, const size_t n, typename Field::ConstElement_ptr Y, const size_t incY,
typename Field::Element_ptr X, const size_t incX)
use cblas_(d)scal when possible

Global FFLAS::fneg (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const FFLAS_ELT =Y, const
size_t incY, FFLAS_ELT xX, const size_t incX)
use cblas_(d)scal when possible

Global FFLAS::fnegin (const Field &F, const size_t n, typename Field::Element_ptr X, const size_t incX)

use cblas_(d)scal when possible
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4 Bug List

Global FFLAS::fnegin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, FFLAS_ELT xX, const size«—
_tincX)
use cblas_(d)scal when possible

Global FFLAS::freduce (const Field &F, const size_t n, typename Field::Element_ptr X, const size_t incX)

use cblas_(d)scal when possible

Global FFLAS::freduce (const Field &F, const size_t n, typename Field::ConstElement_ptr Y, const size_t
incY, typename Field::Element_ptr X, const size_t incX)

use cblas_(d)scal when possible

Global FFLAS::freduce (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, FFLAS_ELT xX, const
size_t incX)
use cblas_(d)scal when possible

Global FFLAS::freduce (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const FFLAS_ELT xY, const
size_t incY, FFLAS_ELT X, const size_t incX)

use cblas_(d)scal when possible

Global FFLAS::fscal (const Field &F, const size_t n, const typename Field::Element alpha, typename
Field::ConstElement_ptr X, const size_t incX, typename Field::Element_ptr Y, const size_t incY)
use cblas_(d)scal when possible

Global FFLAS::fscal (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const FFLAS_ELT alpha,
const FFLAS_ELT «X, const size_t incX, FFLAS_ELT xY, const size_t incY)
use cblas_(d)scal when possible

Global FFLAS::fscalin (const Field &F, const size_t n, const typename Field::Element alpha, typename
Field::Element_ptr X, const size_t incX)
use cblas_(d)scal when possible

Global FFLAS::fscalin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const FFLAS_ELT alpha,
FFLAS_ELT %X, const size_t incX)
use cblas_(d)scal when possible

Global FFLAS:fsquare (const Field &F, const FFLAS_TRANSPOSE ta, const size t n, const type-
name Field::Element alpha, typename Field::ConstElement_ptr A, const size_t Ida, const typename
Field::Element beta, typename Field::Element_ptr C, const size_t Idc)
why double ?

Global FFLAS::fswap (const Field &F, const size_t N, typename Field::Element_ptr X, const size_t incX,
typename Field::Element_ptr Y, const size_t incY)
use cblas_dswap when double

Global FFLAS::fswap (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t N, FFLAS_ELT %X, const size«
_tincX, FFLAS_ELT Y, const size_t incY)

use cblas_dswap when double

Global FFLAS:ftrsm (const Field &F, const FFLAS_SIDE Side, const FFLAS_UPLO Uplo, const
FFLAS_TRANSPOSE TransA, const FFLAS_DIAG Diag, const size_.t M, const size_t N, const
typename Field::Element alpha, typename Field::ConstElement_ptr A, const size_t Ida, typename
Field::Element_ptr B, const size_t Idb)

« must be non zero.
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Global FFLAS:ftrsm (const FFLAS_FIELD< FFLAS_ELT > &F, const FFLAS_SIDE Side, const
FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE TransA, const FFLAS_DIAG Diag, const size_t M, const
size_t N, const FFLAS_ELT alpha, const FFLAS_ELT xA, const size_t Ida, FFLAS_ELT =B, const size_t
Idb)

«a must be non zero.

Global FFPACK::buildMatrix (const Field &F, typename Field::ConstElement_ptr E, typename
Field::ConstElement_ptr C, const size_t Ida, const size_t B, const size_t *T, const size_t me,
const size_t mc, const size_t lambda, const size_t mu)
is this :

Global FFPACK::Invert2 (const Field &F, const size_t M, typename Field::Element_ptr A, const size_t Ida,
typename Field::Element_ptr X, const size_t Idx, int &nullity)
not tested.

Global launch_fger_dispatch (const Field &F, const size_t nn, const typename Field::Element alpha, const
size_t iters, Randlter &G)
test for incx equal
test for transpo

Global launch_MM_dispatch (const Field &F, const int mm, const int nn, const int kk, const typename
Field::Element alpha, const typename Field::Element beta, const size_t iters, Randlter &G)
test for IdX equal
test for transpo

Global launch_MM_dispatch (const Field &F, const int mm, const int nn, const int kk, const typename
Field::Element alpha, const typename Field::Element beta, const size_t iters, const int nbw, const bool
par, Randlter &G)

test for 1dX equal
test for transpo

Global printvect (std::ostream &o, vector< T > &vect)

does not belong here
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Global FFPACK::Protected::GaussJordan (const Field &F, const size_t M, const size_t N, typename
Field::Element_ptr A, const size_t Ida, const size_t colbeg, const size_t rowbeg, const size_t colsize,
size_t P, size_t xQ, const FFPACK::FFPACK_LU_TAG LuTag)

+ Algorithm 2.8 of A. Storjohann Thesis 2000,

« Algorithm 11 of Jeannerod C-P., Pernet, C. and Storjohann, A. Rank-profile revealing Gaussian
elimination and the CUP matrix decomposition , J. of Symbolic Comp., 2013

Class ftrsmLeftUpperNoTransNonUnit< Element >

» Dumas, Giorgi, Pernet 06, arXiv:cs/0601133.
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Chapter 4

Todo List

File debug.h

we should put vector printing elsewhere.

Global FFLAS::fadd (const Field &F, const size_t N, typename Field::ConstElement_ptr A, const size_«
t inca, const typename Field::Element alpha, typename Field::ConstElement_ptr B, const size_t incb,
typename Field::Element_ptr C, const size_t incc)
optimise here

Global FFLAS::fassign (const Field &F, const size_t N, typename Field::ConstElement_ptr Y, const size_t
incY, typename Field::Element_ptr X, const size_t incX)
variant for triagular matrix

Global FFLAS::fassign (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t N, const FFLAS_ELT «Y, const
size_t incY, FFLAS_ELT xX, const size_t incX)
variant for triagular matrix

Global FFLAS::fconvert (const Field &F, const size_t m, const size_t n, OtherElement_ptr A, const size_t
Ida, typename Field::ConstElement_ptr B, const size_t Idb)
check if n == Ida

Global FFLAS::fneg (const Field &F, const size_t m, const size_t n, typename Field::ConstElement_ptr B,
const size_t Idb, typename Field::Element_ptr A, const size_t Ida)
check if n == Ida

Global FFLAS::fnegin (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const
size_t lda)
check if n == Ida

Global FFLAS::fscal (const Field &F, const size_t n, const typename Field::Element alpha, typename
Field::ConstElement_ptr X, const size_t incX, typename Field::Element_ptr Y, const size_t incY)
check if comparison with +/-1,0 is necessary.

Global FFLAS::fscal (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const FFLAS_ELT alpha,
const FFLAS_ELT =X, const size_t incX, FFLAS_ELT «Y, const size_t incY)
check if comparison with +/-1,0 is necessary.

Global FFLAS::fscalin (const Field &F, const size_t n, const typename Field::Element alpha, typename

Field::Element_ptr X, const size_t incX)

check if comparison with +/-1,0 is necessary.
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Global FFLAS::fscalin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const FFLAS_ELT alpha,
FFLAS_ELT X, const size_t incX)
check if comparison with +/-1,0 is necessary.

Global FFLAS::Protected::igemm (const enum FFLAS TRANSPOSE TransA, const enum
FFLAS_TRANSPOSE TransB, size_t rows, size_t cols, size_t depth, const int64_t alpha, const
int64_t xA, size_t Ida, const int64_t «B, size_t Idb, const int64_t beta, int64_t «C, size_t Idc)
use primitive (no Field()) and specialise for int64.

Global FFLAS::Protected::MatF2MatFI_Triangular (const Field &F, Givaro::FloatDomain::Element_ptr S,
const size_t Ids, typename Field::ConstElement_ptr const E, const size_t Ide, const size_t m, const
size_tn)
do finit(...,FFLAS_TRANS,FFLAS_DIAG)
do fconvert(...,FFLAS_TRANS,FFLAS_DIAG)

Global FFPACK::getTriangular (const Field &F, const FFLAS::FFLAS_UPLO Uplo, const
FFLAS::FFLAS_DIAG diag, const size.t M, const size.t N, const size.t R, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::Element_ptr T, const size_t Idt, const bool
OnlyNonZeroVectors=false)
just one triangular fzero+fassign ?

Global FFPACK::getTriangular (const Field &F, const FFLAS::FFLAS_UPLO Uplo, const
FFLAS::FFLAS_DIAG diag, const size_t M, const size_t N, const size_t R, typename Field::Element_ptr
A, const size_t Ida)

just one triangular fzero+fassign ?

Global FFPACK::Invert2 (const Field &F, const size_t M, typename Field::Element_ptr A, const size_t Ida,
typename Field::Element_ptr X, const size_t Idx, int &nullity)

this init is not all necessary (done after ftrtri)

Global FFPACK::LUdivine (const Field &F, const FFLAS::FFLAS_DIAG Diag, const
FFLAS::FFLAS_TRANSPOSE trans, const size_t M, const size_t N, typename Field::Element_ptr
A, const size_t Ida, size_t «P, size_t «Q, const FFPACK::FFPACK_LU_TAG LuTag, const size_t cutoff)

std::swap ?

Global FFPACK::Protected::RandomKrylovPrecond (const PolRing &PR, std::list< typename PolRing::«+
Element > &completedFactors, const size_t N, typename PolRing::Domain_t::Element_ptr A, const
size_t Ida, size_t &Nb, typename PolRing::Domain_t::Element_ptr &B, size_t &ldb, typename PolRing«
::Domain_t::Randlter &g, const size_t degree=_ FFLASFFPACK_ARITHPROG_THRESHOLD)

swap to save space ??

don't assing K2 cxnoc x N but only mas (c,noc) x N and store each one after the other

Module field

biblio
Global launch_fger_dispatch (const Field &F, const size_t nn, const typename Field::Element alpha, const
size_t iters, Randlter &G)

does nbw actually do nbw recursive calls and then call blas (check ?) ?

Global launch_MM_dispatch (const Field &F, const int mm, const int nn, const int kk, const typename
Field::Element alpha, const typename Field::Element beta, const size_t iters, Randlter &G)

does nbw actually do nbw recursive calls and then call blas (check ?) ?
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Global launch_MM_dispatch (const Field &F, const int mm, const int nn, const int kk, const typename
Field::Element alpha, const typename Field::Element beta, const size_t iters, const int nbw, const bool
par, Randlter &G)

does nbw actually do nbw recursive calls and then call blas (check ?) ?
Module MMalgos

biblio

Module simd

biblio
Global test_colechelon (Field &F, size_t m, size_t n, size_tr, size_t iters, FFPACK::FFPACK_LU_TAG LuTag,
Randlter &G, bool par)

check Ida

Global test_det (Field &F, size_t n, int iter, Randlter &G)

test with stride

Global test_redcolechelon (Field &F, size_t m, size_t n, size_t r, size_t iters, FFPACK::FFPACK_LU_TAG
LuTag, Randlter &G, bool par)
check Ida

Global test_redrowechelon (Field &F, size_t m, size_t n, size_t r, size_t iters, FFPACK::FFPACK_LU_TAG
LuTag, Randlter &G, bool par)
check Ida

Global test_rowechelon (Field &F, size_t m, size_t n, size_tr, size_t iters, FFPACK::FFPACK_LU_TAG LuTag,
Randlter &G, bool par)

check Ida
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Chapter 5

Topic Index

5.1 Topics

Here is a list of all topics with brief descriptions:

CHECKER . . . . e e 41
FFLAS-FFPACK . . . . 41

FRELAS . o e 42

Interfaces . . . . . L e 42
Matrix Multiplication Algorithms . . . . . . . . . . . . e 42
SIMD Wrapper . . . . . o o e e e e 42
FRPACK . o e 43
FFLAS-FFPACK fields . . . . . . . . o e e e e e 43
RNS . e 43
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Chapter 6

Namespace Index

6.1 Namespace List

Here is a list of all namespaces with brief descriptions:

FRLAS o o 45
FFLAS:: ftranspose_impl . . . . . . . . . 190
FFLAS:BLASS . . . . 191
FFLAS:csr_hyb _details . . . . . . . o e e e 197
FFLAS::CuttingStrategy . . . . . . . . o e e e e e 197
FFLAS:details . . . . . . e 198
FFLAS:details_spmv . . . . . . . 206
FFLAS:ElementCategories . . . . . . . . . . . o 0 206
FFLAS::FieldCategories

Traits and categories will need to be placed in a proper filelater . . . . . . . ... ... .... 206
FFLAS:MMHelperAlgo . . . . . . . o o e 207
FFLAS::ModeCategories

Specifies the mode of action for an algorithmw.r.t . . . . . . .. ... .. ... ... .. ... 207
FFLAS::ParSeqHelper

ParSeqHelper for both fgemm and ftrsm . . . . . . . . . ... oo o oo 208
FFLAS::Protected . . . . . . . . . . e e 208
FFLAS:sell_details . . . . . . . . . e e e e 222
FFLAS:sparse_details . . . . . . . . . 223
FFLAS:sparse_details_impl . . . . . . . . . 237
FFLAS::StrategyParameter . . . . . . . . . . . . e e e e 277
FFLAS::StructureHelper

StructureHelper for ftrsm . . . . . . L L 277
FFLAS:vectorised . . . . . . . L 278
FFLAS:vectorised::unswitch . . . . . . . . . oL 283
FFPACK

Finite Field PACK Set of elimination based routines for dense linear algebra . . . . . . . . .. 286
FFPACK::Protected . . . . . . . . . e 389
GIVaro . . o e e 396
MKL_CONFIG . . . . e e e e e e e 396
RecInt . . . o o 396
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Chapter 7

Hierarchical Index

7.1 Class Hierarchy

This inheritance list is sorted roughly, but not completely, alphabetically:

AlgoChooser< ModeT, ParSeq > . . . . . . . . . . . e
AlgoChooser< ModeCategories::ConvertTo< ElementCategories::RNSElementTag >, ParSeq > . . . .
ALL< V> o
ALL< false, V... > . . . e e e
ALL<true, V... > . o e e e e
ALL<> L
ArbitraryPrecIntTag . . . . . . . . .
AreEqual< X, Y > . . . L
AreEqual< X, X > . . . L
Argument . ..o e e
array< T > . . e e e
associatedDelayedField< Field > . . . . . . . . . . . L
associatedDelayedField< const FFPACK::RNSIntegerMod<RNS > > . . . . . . .. ... ... .. ..
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Chapter 8

Data Structure Index

8.1 Data Structures

Here are the data structures with brief descriptions:

AlgoChooser< ModeT, ParSeq > . . . . . . . . . . e 397
AlgoChooser< ModeCategories::ConvertTo< ElementCategories::RNSElementTag >, ParSeq > . .. 397
ALL<V > o 397
ALL< false, V... > . . . e e e 398
ALL<true, V.. > . o e e e e 398
ALL<> e 398
ArbitraryPrecintTag

Arbitrary precision integers: GMP . . . . . . . L 398
AreEqual< X, Y > L L 399
AreEqual<< X, X > . L . e 399
Argument . .. 399
array< T >

STLClass . . . . . o e 400
associatedDelayedField< Field > . . . . . . . . . . 400
associatedDelayedField< const FFPACK::RNSIntegerMod< RNS > > . . . .. .. ... .. ... .. 401
associatedDelayedField< const Givaro:Modular< T, X > > . . . . . . .. ... . L. 401
associatedDelayedField< const Givaro::ModularBalanced< T > > . . . . . .. .. .. ... ... ... 402
associatedDelayedField< const Givaro:ZRing< T > > . . . . . . . . . . . i 403
T o 403
Bench< Elt > . . . . o e 403
Bini . . 406
Block . . . e 406
BlockTransposeSIMD< Field, Simd, > . . . . . . . . . . . . . . . e 406
callLUdivine_small< Element > . . . . . . . . . . e 408
callLUdivine_small< double > . . . . . . . . . . . e 409
callLUdivine_small< float > . . . . . . . . . . . e 410
CharpolyFailed . . . . . . . e 410
Checker_Empty<< Field > . . . . . . . . e e 410
Checkerlmplem_charpoly< Field, Polynomial > . . . . . . .. .. ... .. ... ... .. ....... 411
Checkerlmplem_charpoly< Givaro::ZRing< Givaro::Integer >, Polynomial > . . . . ... .. ... .. 412
Checkerlmplem_Det< Field > . . . . . . . . . . . e 413
Checkerlmplem_fgemm< Field > . . . . . . . . . . 414
Checkerlmplem_ftrsm< Field > . . . . . . . . . . e 416
Checkerlmplem_invert< Field > . . . . . . . . . . 417
Checkerlmplem_PLUQ< Field > . . . . . . . . . 417
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ClassiC . . . . e e 418
Column . L 419
CompactElement< Element > . . . . . . . ... 419
CompactElement< double > . . . . . . . . 419
CompactElement< float > . . . . . . . . L e 419
CompactElement<<int16_t > . . . . . . . . 420
CompactElement<int32_t > . . . . . . . L e 420
CompactElement<intB4_t > . . . . . . . L 420
compatible_data_type<< Field > . . . . . . . . . e 421
compatible_data_type< Givaro::ZRing<double > > . . . .. .. .. .. ... .. ... ... ..., 421
compatible_data_type< Givaro::ZRing<float > > . . .. .. .. ... ... ... ... ... ... 421
Compose< H1,H2 > . . . . . . . e 422
array< T >::const_iterator

STLiteratorclass . . . . . . . . . . e e e e 423
string::const_iterator

STLiteratorclass . . . . . . . . . . e e 423
vector< T >::const_iterator

STLiteratorclass . . . . . . . . . . e 423
array< T >:const_reverse_iterator

STLiteratorclass . . . . . . . . . . e e e 423
string::const_reverse_iterator

STLiteratorclass . . . . . . . . . . e e e 423
vector< T >:const_reverse iterator

STLiteratorclass . . . . . . . . . 424
Simd128_impl< true, true, false, 2 >::Converter . . . . . . . . . . 424
Simd128_impl< true, true, false, 4 >::Converter . . . . . . . . . . .. 424
Simd128_impl< true, true, false, 8 >::Converter . . . . . . . . . . .. 424
Simd128_impl< true, true, true, 2 >::Converter . . . . . . . . L 425
Simd128_impl< true, true, true, 4 >::Converter . . . . . . . . L 425
Simd128_impl< true, true, true, 8 >::Converter . . . . . . . . L L 425
Simd256_impl< true, false, true, 8 >::Converter . . . . . . . . . . ... 426
Simd256_impl< true, true, false, 2 >x:Converter . . . . . . . . . . . 426
Simd256_impl< true, true, false, 4 >::Converter . . . . . . . . .. 426
Simd256_impl< true, true, false, 8 >::Converter . . . . . . . . .. 427
Simd256_impl< true, true, true, 2 >::Converter . . . . . . . L 427
Simd256_impl< true, true, true, 4 >::Converter . . . . . . . L 427
Simd256_impl< true, true, true, 8 >::Converter . . . . . . . . .. 428
Simd512_impl< true, true, false, 8 >::Converter . . . . . . . . . . ... 428
Simd512_impl< true, true, true, 8 >::Converter . . . . . . . . L 428
ConvertTo< T >

Force conversion to appropriate element type of ElementCategory T . . . . . . . .. ... .. 429
Coo< ValT, IdXT > . . . . . e e e e e 429
Coo< Field > . . . . . e 431
Coo< ValT, IdXT > . . . . . e e e 432
CooMat< Field > . . . . . . 434
count_nonconst_lIvalue_reference< T > . . . . . . . . . e 435
count_nonconst_Ivalue_reference<const T &, O... > . . . . . . . . . i e 435
count_nonconst_Ivalue_reference< T &, O... > . . . . . . . . . . .. e 435
count_nonconst_Ivalue_reference< T, O... > . . . . . . . . . e 435
count_nonconst_lvalue_reference<<> . . . . . . . .. . e 436
CsrMat< Field > . . . . . . e 436
DefaultBoundedTag

Use standard field operations, but keeps track of bounds on inputand output . . . . . . . . .. 437
DefaultTag

No specific mode of action: use standard field operations . . . . . . ... ... ... ..... 437
DelayedTag

Performs field operations with delayed mod reductions. Ensures result is reduced . . . . . . . 437
DivideAndCoNnqUEr . . . . o o o i e e e e 437
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ElementTraits< Element >

ElementTraits . . . . . . . . . e e e e 437
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ElementTraits< int32_t > . . . . . . . . . e e e e 440
ElementTraits< int64_t > . . . . . . . . . e e e 440
ElementTraits< int8_t > . . . . . . . . . e 440
ElementTraits< RecIntrint< K> > . . . . . . . 0 00 0L 441
ElementTraits< RecInt:rmint< K, MG > > . . . . . . . . . . . . e 441
ElementTraits< RecIntruint< K> > . . . . . 0 0 0 o o e 441
ElementTraits< uint16_t > . . . . . . . . . . e e 442
ElementTraits< uint32_t > . . . . . . . . L e 442
ElementTraits< uint64_t > . . . . . . . . L L 443
ElementTraits< uint8 t > . . . . . . . . . . e e 443
EllMat< Field > . . . . . . e e e 443
Failure

Aprecondtionfailed . . . . . . . . L 444
FailureCharpolyCheck . . . . . . . . L e 446
FailureDetCheck . . . . . . . . . e e e e 446
FailureFgemmGCheck . . . . . . . . . 446
FailurelnvertCheck . . . . . . . . . o e e 446
FailurePLUQCheck . . . . . . . . e e e e e 446
FailureTrsmCheck . . . . . . . . . e e e e e 446
FieldSimd< _Field > . . . . . . . . e e e 447
FieldTraits< Field >

FieldTrait . . . . . . . e e e e e 453
FieldTraits< FFPACK::RNSInteger< T > > . . . . . . . . . . o e 453
FieldTraits< FFPACK::RNSIntegerMod<< T > > . . . . . . . . . . . o i 454
FieldTraits< Givaro:Modular< Element > > . . . . . . . . . . .. . . ... e 455
FieldTraits< Givaro::ModularBalanced< Element > > . . . . . . . .. .. ... ... ... ...... 455
FieldTraits< Givaro:ZRing< double > > . . . . . . . . . . . . . . . 456
FieldTraits< Givaro:ZRing<float > > . . . . . . . . . . ... 457
FieldTraits< Givaro::ZRing< Givaro:integer > > . . . . . . . . . . .. o 457
FieldTraits< Givaro:ZRing<<int16_t > > . . . . . . . . . . 458
FieldTraits< Givaro:ZRing<int32_t > > . . . . . . . . . 459
FieldTraits< Givaro:ZRing<intB4_t > > . . . . . . . . . . . 459
FieldTraits< Givaro::ZRing< RecIntruint< K> >> . . .. . .. ... . 0o o oL 460
FieldTraits< Givaro:ZRing< uint16_t > > . . . . . . . . . . o o e 460
FieldTraits< Givaro:ZRing< uint32_t > > . . . . . . . . . o 461
FieldTraits< Givaro:ZRing< uint64_t > > . . . . . . . . . . . 462
Fixed . . . e e e e e 462
FixedPrecIntTag

Fixed precision integers above machine precision: Givaro:recint . . . . . . . . ... ... .. 462
ScalFunctionsBase< Element, typename enable_if< is_floating_point< Element >::value >::type >::FloatingPointTestDistributic

463
ForStrategy1D< blocksize_t, Cut, Param > . . . . . . . . . . . . . e 463
ForStrategy2D< blocksize_t, Cut, Param > . . . . . . . . . .. e 466
ftrmmLeftLowerNoTransNonUnit< Element > . . . . . . . . . . . .. .. ... . 470
ftrmmLeftLowerNoTransUnit< Element > . . . . . . . . . . . . . . . . 470
ftrmmLeftLowerTransNonUnit< Element > . . . . . . . . . . . . . Lo 470
ftrmmLeftLowerTransUnit< Element > . . . . . . . . . . . 470
ftrmmLeftUpperNoTransNonUnit< Element > . . . . . . . . . . . .. . ... ... .. ... ...... 470
ftrmmLeftUpperNoTransUnit< Element > . . . . . . . . . . . .. o 470
ftrmmLeftUpperTransNonUnit< Element > . . . . . . . . . . . . .. . . 470
ftrmmLeftUpperTransUnit< Element > . . . . . . . . . . . . . . 471
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ftrmmRightLowerNoTransNonUnit< Element >
ftrmmRightLowerNoTransUnit< Element >

ftrmmRightLowerTransNonUnit< Element >
ftrmmRightLowerTransUnit< Element >
ftrmmRightUpperNoTransNonUnit< Element >
ftrmmRightUpperNoTransUnit< Element >

ftrmmRightUpperTransNonUnit< Element >
ftrmmRightUpperTransUnit< Element >
ftrsmLeftLowerNoTransNonUnit< Element >
ftrsmLeftLowerNoTransUnit< Element >

ftrsmLeftLowerTransNonUnit< Element >
ftrsmLeftLowerTransUnit< Element >
firsmLeftUpperNoTransNonUnit< Element >

Computes the maximal size for delaying the modular reduction in a triangular system resolution

ftrsmLeftUpperNoTransUnit< Element >
ftrsmLeftUpperTransNonUnit< Element >
ftrsmLeftUpperTransUnit< Element >
firsmRightLowerNoTransNonUnit< Element >
ftrsmRightLowerNoTransUnit< Element >
ftrsmRightLowerTransNonUnit< Element >
ftrsmRightLowerTransUnit< Element >
ftrsmRightUpperNoTransNonUnit< Element >
ftrsmRightUpperNoTransUnit< Element >
ftrsmRightUpperTransNonUnit< Element >
ftrsmRightUpperTransUnit< Element >
GenericTag

Default is generic
GenericTag

Generic ring

Grain
has_minus_eq_impl< C >
has_minus_impl< C >

has_mul_eq_impl< C >
has_mul_impl< C >
has_operation< T >
has_plus_eq_impl< C >
has_plus_impl< C >
HelperFlag
HelperMod< Field, ElementTraits >

HelperMod< Field, ElementCategories::MachinelntTag >

HelperMod< Field, FFLAS::ElementCategories::Arbitrar

HelperMod< Field, FFLAS::ElementCategories::FixedPrecIntTag >
HelperMod< Field, FFLAS::ElementCategories::MachineFloatTag >

is_all_same< Args >
is_all_same< T, Args... >
is_all_same<>
is_simd< T >

isSparseMatrix< Field, M >
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t:
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::

472

yPrecintTag> . . . ... . ... ... ... ..

COO0 > >
CO0_Z0 > >
CSR > >
CSR_HYB > >
CSR_Z0 > >

ELL > >
ELL simd > >
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isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::ELL_simd_ ZO > > ... ... ... ... ... 486
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t:ELL_ ZO>> . .. ... ... ... ...... 487
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t:HYB_ZO>> . .. .. ... ... ... .... 487
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t:SELL > > . . ... ... ... ... ...... 487
isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::SELL_ZO > > .. ... ... ... ...... 487
isSparseMatrixMKLFormat< F, M > . . . . . . ... 488
isSparseMatrixSimdFormat< FEM > . . . . . . . L 488
isZOSparseMatrix< F; M > . . . . . L L e e 488
isZOSparseMatrix< Field, Sparse< Field, SparseMatrix_t::COO_ZO >> . .. .. .. ... ... ... 489
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lterative . . . . . e e e 490
array<< T >:iterator

STLiteratorclass . . . . . . . . . . e 490
string::iterator

STLiteratorclass . . . . . . . . . e 490
vector< T >:iterator

STLiteratorclass . . . . . . . . . . e e e 490
LazyTag

Performs field operations with delayed mod only when necessary. Result may not be reduced . 490
IMItsS<T > . . . e e e 491
limits<char > . . . . e e e 491
limits< double > . . . . . . L e 491
limits< float > . . . . . L e 492
limits< Givaroz:integer > . . . . . . L e 493
imits<int > . . . . . e e e 493
Imits<long > . . . . L e e 494
limits<longlong > . . . . . . . . e 494
limits< RecIntzrint< K> > 0 0 0 0 0 o 0 e 495
limits< Reclntruint< K> > . . . . . 0 0 L0 0 496
limits< shortint > . . . . . . . e 496
limits< signed char > . . . . . . L L 497
limits<unsigned char > . . . . . . . e 498
limits< unsignedint > . . . . . . L e e e e 498
limits< unsigned long > . . . . . L e e e e e e 499
limits< unsigned longlong > . . . . . . . . L e e e 499
limits< unsigned shortint > . . . . . . . . e 500
MachineFloatTag

Floatordouble . . . . . . . . . e 501
MachinelntTag

Short, int, long, long long, and unsigned variants . . . . . . . .. ... ... 501
MMHelper< Field, AlgoTrait, ModeTrait, ParSeqTrait > . . . . . . . . .. . ... ... ... .. .... 501
ModeTraits< Field >

ModeTraits . . . . . . . e e e e e 506
ModeTraits< Givaro::Modular< Element, Compute > > . . . . . . .. .. ... ... ... .. .... 507
ModeTraits< Givaro::Modular< Givaro::Integer, Compute > > . . . . . . . .. .. ... ... .. ... 507
ModeTraits< Givaro::Modular< int16_t, Compute > > . . . . . . . . . . . .. ... .. ... ..., 507
ModeTraits< Givaro::Modular< int32_t, Compute > > . . . . . . . . .. . ... o 508
ModeTraits< Givaro::Modular< inté4_t, uinté4_t>> . . . . . . . . . ... .. ... ... ... . ... 508
ModeTraits< Givaro::Modular< int8_t, Compute > > . . . . . . . . . . .. ... 509
ModeTraits< Givaro::Modular< Reclnt:ruint< K >, Compute > > . . . . . ... ... .. ... .... 509
ModeTraits< Givaro::Modular< uint16_t, Compute > > . . . . . . . . .. . ... ... ... ... 509
ModeTraits< Givaro::Modular< uint32_t, Compute > > . . . . . . . . . . . ... 510
ModeTraits< Givaro::Modular< uint8_t, Compute > > . . . . . . . . . . ... oo 510
ModeTraits< Givaro::ModularBalanced< Element > > . . . . . .. ... ... .. ... ... ..... 511
ModeTraits< Givaro::ModularBalanced< Givaro::lnteger > > . . . . . . . .. .. ... ... ... .. 511
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ModeTraits< Givaro::ModularBalanced<int16_t>> . . . .. . ... ... ... .. .. ... ..... 511
ModeTraits< Givaro::ModularBalanced<int32_t> > . . . . . . ... ... ... ... ... ..... 512
ModeTraits< Givaro::ModularBalanced<int8_t>> . . . . .. ... ... ... ... ......... 512
ModeTraits< Givaro:Montgomery<<T > > . . . . . . . . . e e e e 513
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ModeTraits< Givaro::ZRing<float > > . . . . . . . . . . . 513
ModeTraits< Givaro::ZRing< Givaro::lnteger > > . . . . . . . . . . . .. 514
ModularBalanced<<T > . . . . . . . e e e 514
ModularBalanced<<T > . . . . . . . . . e e e e e e 514
ModularTag

This is a modular field like e.g. Modular<T> or ModularBalanced<T> . .. .. .. .. 514
Montgomery<T > . . . . . e e e e e e 514
need_field_characteristic< Field > . . . . . . . . . . . . e 515
need_field_characteristic< Givaro::Modular< Field > > . . . . . . .. ... .. .. .. .. ... 515
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NOSIMA< T > . . . e e e e e 516
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readMyMachineType< Field, mpz_t > . . . . . . . . . . . . . . . e 521
Recursive . . . . . . e e e e e e e 522
Recursive . . . . . . e e e e e 522
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STLiteratorclass . . . . . . . . . . e e e e 522
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STLiteratorclass . . . . . . . . . . e e 523
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STLiteratorclass . . . . . . . . o o 523
Nt K > e e 523
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RNSInteger< RNS > . . . . . . 538
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Simd128_impl< true, true, false, 2 > . . . . . . L 561
Simd128_impl< true, true, false, 4 > . . . . . . .. L 571
Simd128_impl< true, true, false, 8 > . . . . . . . . L 581
Simd128_impl< true, true, true, 2 > . . . . . L e 591
Simd128_impl< true, true, true, 4 > . . . . .. 601
Simd128_impl< true, true, true, 8 > . . . . L L L 609
Simd128i_base . . . . . . e e e e 619
Simd256_impl< ArithType, Int, Signed, Size > . . . . . . . . . . .. . ... 620
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SImd256i_base . . . . . ... e 702
Simd512_impl< ArithType, Int, Signed, Size > . . . . . . . . . . . 702
Simd512_impl< true, false, true, 4 > . . . . . . L 702
Simd512_impl< true, false, true, 8 > . . . . . . . L 703
Simd512_impl< true, true, false, 8 > . . . . . . . L 709
Simd512_impl< true, true, true, 8 > . . . . . . L L 720
Simd512i_base . . . . . .. e 730
SimdChooser< T, bool, bool > . . . . . . . . . . 731
SimdChooser< T, false, b > . . . . . . . . 731
SimdChooser< T, true, false > . . . . . . . . . . e 731
SimdChooser< T, true, true > . . . . . . . e e 732
simdToType<< T > . . . . e e 732
Single . . . e e 732
Sparse< Field, SparseMatrix_t, IdxT, PtrT > . . . . . . . . . .. 732
Sparse< _Field, SparseMatrix_t::COO > . . . . . . . . . .. 732
Sparse< _Field, SparseMatrix_t::COO_ZO > . . . . . . . . . e 734
Sparse< _Field, SparseMatrix_tz:CSR > . . . . . . . . . . . ... 736
Sparse< _Field, SparseMatrix_t:CSR_HYB > . . . . . . . . . . ... ... ... 737
Sparse< _Field, SparseMatrix_t:CSR_ZO > . . . . . . . . . e 739
Sparse< _Field, SparseMatrix_t:ELL > . . . . . . . ... 741
Sparse< _Field, SparseMatrix_t:ELL_simd > . . . . . . . . .. Lo 742
Sparse< _Field, SparseMatrix_t:ELL_simd_ZO > . . .. .. .. ... ... ... .. ... 744
Sparse< _Field, SparseMatrix_t:ELL_ ZO > . . . . . .. .. ... 746
Sparse< _Field, SparseMatrix_t:SELL > . . . . . . . .. 747
Sparse< _Field, SparseMatrix_t:SELL_ZO > . . . . . . . .. 749
SpMat< Field, flag > . . . . . . . e 751
StatsMatrix . . . . . e e e 752
string

STLclass . . . . . . e e 755
support_fast mod<< T > . . . . . . e 755
support_fast._ mod<double > . . . ... 755
support_fast. mod<float > . . . . . . .. 756
support_fast_ mod< int64_t > . . . ... 756
support_simd<<T > . . . . . L e e e 756
support_simd_add<< T > . . . . . . . e 756
support_simd_mod<<T > . . . . . . . 757
Test< Elt > . . o o e e e e 757
TestOneMethod<< Simd > . . . . . . . . . . e e 760
thominus . . . . . e e 763
t_minus_eq . . . . . . . . 763
tnomul . e e e 763
thomul_eq . . . . . 764
HN_pluS . . o 764
Hn_plus_eq . . . . . . 765
Threads . . . . . . . o e e e e e 765
ThreeD . . . . . e e 765
ThreeDAdaptive . . . . . . . o 765
ThreeDInPlace . . . . . . . e e e e 765
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TRSMHelper< ReclterTrait, ParSeqTrait >

TRSM Helper . . . . . . e 765
TWoD . e e 767
TwoDAdaptive . . . . . . 767
UnparametricTag

If the field uses a representation with infix operators . . . . . . .. .. ... ... ... .... 767
vector< T >

STLCIass . . . . . o e 767
width<< T > . . . e e e 768
width< double > . . . . . . 768
width< float > . . . . . . . 769
Winograd . . . .. e 769
WinogradPar . . . . . . . 769
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Chapter 9

File Index

9.1 File List

Here is a list of all files with brief descriptions:

anithprog.C . . . . e e e 771
autotune/charpoly.C . . . . . . e 771
examples/charpoly.C . . . . . . . . e 772
fSYrk.C o o 773
fSYtrf.C o 773
firtri.C . o e 774
autotune/plug.C . . . . . e e 775
examples/plug.C . . . . . . e e 776
winograd.C . . . . L 776
benchmark-charpoly-mp.C . . . . . . . . 777
benchmark-charpoly.C . . . . . . . . e 778
benchmark-checkers.C . . . . . . . . . . e 778
benchmark-dgemm.C . . . . . . . . e 779
benchmark-dgetrf.C . . . . . . . . L e 780
benchmark-dgetri.C . . . . . . . . e 781
benchmark-dsytrf.C . . . . . . . L 781
benchmark-dtrsm.C . . . . . . . . e 782
benchmark-dtriri.C . . . . . . . e 782
benchmark-fadd-IvI2.C . . . . . . . . L 783
benchmark-fdot.C . . . . . . . . . e 783
benchmark-fgemm-mp.C . . . . . . . .. 784
benchmark-fgemm-rns.C . . . . . . . L 785
benchmark-fgemm.C . . . . . . . e 787
benchmark-fgemv-mp.C . . . . . . L 787
benchmark-fgemv.C . . . . . . L 789
benchmark-fgesv.C . . . . . . . e 792
benchmark-fsyr2k.C . . . . . . . e 792
benchmark-fsyrk.C . . . . . . . L e 793
benchmark-fsytrf.C . . . . . . . . e 793
benchmark-firsm-mp.C . . . . . . . 794
benchmark-firsm.C . . . . . . . L 795
benchmark-firsv.C . . . . . L 795
benchmark-firtri.C . . . . . . e 796
benchmark-inverse.C . . . . . . . . e 796
benchmark-lqup-mp.C . . . . . . L e 797
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benchmark-lqup.C . . . . . . L e 798
benchmark-plug.C . . . . . . . e 798
benchmark-quasisep.C . . . . . . . . . e 799
benchmark-storage-transpose.C . . . . . . . . L 800
benchmark-wino.C . . . . . . L e 801
MaiNPage.doXy . . . . . o e e e e e e e e 802
det.C . e 802
matmul.C . . . e e 802
rank.C . . . e 803
SOIVE.C . o o e 803
checker_charpoly.inl . . . . . . L 803
checker_detinl . . . . . . L e e 804
checker_empty.h . . . L L 804
checker_fgemmu.inl . . . . .. e 804
checker_ftrsm.inl . . . . . L L L e 805
checker_invertinl . . . . . L L L e 805
checker_plug.inl . . . . . L 805
checkers.doXy . . . . . . . e 806
checkers_fflas.h . . . . . . L e e e e 806
checkers_fflas.inl . . . . . . L L e 806
checkers_ffpack.h . . . . . . 807
checkers_ffpack.inl . . . . . L e 807
config-blas.h . . . . L e 808
config.h . L L 815
fflas-ffpack/config.h . . . . . . 818
fflas-ffpack-config.h

Defaults for optimised values . . . . . . . . . . . L 821
fflas-ffpack-default-thresholds.h . . . . . . . . . . .. 822
fflas-ffpack-thresholds.h . . . . . . . . o 823
fflas-fipack.doxy . . . . . . . e 823
fflas-ffpack.h

Includes FFLAS and FFPACK . . . . . . . o 823
fllas.doXy . . . . e 823
fflas.h

Finite Field Linear Algebra Subroutines . . . . . . . . . . . .. ... . o oo 823
fflas_bounds.inl . . . . .. L e 825
fflas_enum.h . . . L e 825
fflas_fadd.h . . . . . . 826
fflas_fadd.inl . . . . . e e 827
fflas_fassign.h . . . . L 828
fflas_fassign.inl . . . . .o 829
fflas_faxpy.inl . . . .o 829
fflas_fdot.inl . . . . . . e 830
filas_fgemmu.inl . . . L e 831
fgemm_classical.inl . . . . . .. 833
fgemm_classical_mp.inl

Matrix multiplication with multiprecision input (either over ZoroverZ/pZ) . . . . . .. ... .. 833
fgemm_winograd.inl . . . .. 835
matmul.doxXy . . . . . e e e e e e e e 837
schedule_bini.inl

Biniimplementation . . . . . ... L 837
schedule_winograd.inl . . . . . . L 837
schedule_winograd_acc.inl . . . . . . . . 838
schedule_winograd_acc_ip.inl . . . . . . . 839
schedule_winograd_ip.inl . . . . . . . e 839
fflas_fgemwv.inl . . . . L 840
fflas_fgemv_mp.inl . . . oL e 841
fflas_fgerinl . . . . .o 842
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filas_fger_mp.nl . . . L L e 843
fflas_freduce.h . . . . . . e e e 844
fflas_freduce.inl . . . . . . L e e e 845
fflas_freduce_mp.inl . . . L L L e 847
fflas_freivalds.inl . . . . . . L e 847
fflas_fscal.h . . . . . . e e e e 847
fflas_fscal.inl . . . . . .. e e e e 848
fflas_fscal_mp.inl . . . . L 849
fflas_fsyr2k.inl . . . . . L 850
fflas_fsyrkinl . . . . 850
fflas_fsyrk_strassen.inl . . . . . . L 852
fflas_ftrmm.inl . . . . L e e 853
fflas_ftrsm.inl . . . . L e e 854
fflas_ftrsm_mp.inl

Triangular system with matrix right hand side over multiprecision domain (either over Z or over

ZIDZ) .. e 854
fflas_ftrsvinl . . . . e e e 855
fflas_helpers.inl . . . . . L e 855
IGEMMLAOXY . . . . o o e e e e e e 857
IgEMMLN L e e e 857
IgeEMMLINL . L e e e e e e 857
igemm_Kkernels.h . . . e e e 858
igemm_kernels.inl . . . . . L 858
igemm_tools.h . . . L e e 859
igemm_tools.inl . . . L e e e e e 859
fflas_levell.inl . . . . . L e 860
fflas_level2.inl . . . . L e 862
fflas_level3.inl . . . . . e e e e 865
fflas_pfgemm.inl . . . L L 867
fflas_pftrsm.inl . . . L e 868
fflas_simd.h . . . . e 869
SIMA.AOXY . . . . o e e e e 871
SIMA128.inl . . . e e e 871
simd128_double.inl . . . . . L L e e 871
simd128 float.inl . . . . . . e e e e e e 872
simd128_int16.inl . . . . . L e e 872
simd128_int32.inl . . . . L L e 872
simd128_intB4.inl . . . . . L L e 873
Simd256.inl . . . L e 873
simd256_double.nl . . . . L L e e e e 874
simd256_float.inl . . . . L L e e e e 874
simd256_int16.inl . . . . L L L 875
simd256_int32.inl . . . .. L e e e 875
simd256_intB4.inl . . . . . L L e e e e 876
simdS12.nl . . e e 876
simd512_double.inl . . . . L e e 877
simd512_float.inl . . . . . L e e 877
simd512_int32.inl . . . . . L e e 878
simd512_int64.inl . . . . . L e e e e 878
simd_modularinl . . .. L e e e e 879
fflas_sparse.h . . . . L 879
fflas_sparse.nl . . . . L 883
COO.h o e 885
COO_SPMMLINL . . . L . o 886
COO_SPMV.INL . o o L e e e 887
coo_utils.inl . .. e e e 887
o= 1 o 888
CSI_psSpmmuinl . . L L 888
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CSI_PSPMV.INL . L o o e 889
CSI_SPMMLINL . . . L 890
CSI_SPMV.INL . . L L e e e 891
csr_utilsiinl . . L L e e 892
csr_hyb.h . 893
csr_hyb_pspmm.inl . . .. 893
csr_hyb_pspmvinl . . . L e e 894
csr_hyb_spmmuinl . . . L 894
csr_hyb_spmvinl . . . L 895
csr_hyb_utils.inl . . . .o 895
ellh e 896
ell_pspmmuinl . . . L e e 896
ell_pspmvinl . . L 897
el_spmmuinl . . . . e 898
ell_spmwvinl . . o L 899
ell_utils.inl . . . . L e 899
ell_simd.h . . e 900
ell_simd_pspmv.inl . . . L 901
ell_simd_spmv.inl . . . . L e 901
ell_simd_utils.inl . . . . . L e e 902
hyb_zo.h . e e e 903
hyb_zo_pspmm.inl . . . . e e e e e 903
hyb_zo_pspmv.inl . . . . e 903
hyb_zo_spmm.inl . . . . L e e e 904
hyb_zo_spmv.inl . . . . e e e 904
hyb_zo_utils.inl . . . . L e 905
read_sparse.n . . .. e e e e e 905
sellh o e 906
sell_pspmvinl . . L L e 907
sell_spmv.inl . . L e 907
sell_utils.inl . . . L e 908
sparse_matrix_traits.h . . . . . L 909
Utils.h o e 910
fflas_transpose.h

Transpose the storage of the matrix (switch between row and col majormode) . . . . . . . .. 911
fpack.doxy . . . . 912
ffpack.h

Set of elimination based routines for dense linearalgebra . . . . . . . . ... ... .. .... 912
fipack.inl . . e 921
fipack_bruhatgen.inl . . . . L 922
fipack_charpoly.inl . . . . . . e 924
ffpack_charpoly_danilevski.inl . . . . . . . e 924
ffpack_charpoly_kgfast.inl . . . . . . . . 925
ffpack_charpoly_kgfastgeneralized.inl . . . . . . . . . ... 925
fipack_charpoly_kglu.inl . . . . . . e 926
fipack_charpoly_mp.inl . . . . . . e 926
fipack_det_mp.inl . . . . e 927
ffpack_echelonforms.inl . . . . . . . . 928
fipack_fgesvinl . . . L e 929
fipack_fgetrs.inl . . . . . L e 929
fipack_frobenius.inl . . . . . L 930
fipack_fsytrfinl . . . . L 931
fipack_ftrssyr2k.inl . . . . . 932
fipack_firstrinl . . . . . 932
fipack_ftririnl . . . . L e 933
fipack_invertinl . . . . L L 933
fipack_krylovelim.inl . . . . . .. 934
fipack_ludivine.inl . . . . L e 934
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fipack_ludivine_mp.inl . . .. 935
fipack_minpoly.inl . . . . L 936
fipack_permutation.inl . . . . L 936
fipack_plug.inl . . . . 939
fipack_plug_mp.inl . . . . e 939
fipack_pplug.inl . . . . e 940
fipack_rankprofiles.inl . . . . . .. L 941
field-traits.h

Field Traits . . . . . . . . e 942
fileld.doxy . . . . 944
rns-double-elt.h

Rns elt structure with double support . . . . . . . . . . ... L 944
rns-double-recint.inl . . . . L L L L 945
rns-double.h

Rns structure with double support . . . . . . . . . .. 945
rns-double.inl . . . L L e e e e e e 946
rns-integer-mod.h

Representation of zZ/pZ using RNS representation (note: fixed precision) . . . ... ... .. 946
rns-integer.h

Representation of Z using RNS representation (note: fixed precision) . . . . . . . .. ... .. 947
TNS.N e e 948
RSNl . L e e 948
interfaces.doxy . . . . .. e e e e e 948
fllas_c.h . . . e e e 948
fllas_L1_inst.C . . . . . . e e 960
fflas_L1_insth . . . . . . e 961
fflas_L1_inst_implem.inl . . . . . L 962
fllas_ L2 inst.C . . . . . . e e e e 963
fllas_ L2 inst.h . . . . e e e e 964
fflas_L2_inst_implem.inl . . . . . L 965
fflas_L3 inst.C . . . . . .. e 967
fflas_L3_inst.h . . . . . e 968
fflas_L3_inst_implem.inl . . . . . .. 969
fflas_Ivl1.C

C functions calls for level 1 FFLAS infflas-c.h . . . .. .. ... ... .. ... ... . .... 970
fflas_IvI2.C

C functions calls for level 2 FFLAS infflas-c.h . . . . . ... ... ... ... ... ... 974
fflas_IvI3.C

C functions calls for level 3 FFLAS infflas-c.h . . . . . ... .. ... .. ... ... . ..., 980
fflas_sparse.C

C functions calls for level 1.5 and 2.5 FFLAS infflas-c.h . . . . . ... .. ... ... ... .. 981
ffpack.C

C functions calls for FFPACK in ffpack-c.h . . . . . . . . . . ... ... . 982
ffpack_C.h . . . e 1002
fipack_inst.C . . . . . 1022
fipack_inst.h . . . . e 1023
ffpack_inst_implem.inl . . . . L e 1024
blockecuts.inl . . . . . L 1027
filas_plevell.h . . . . o e 1029
kaapi_routines.inl . . . . . L L 1029
parallel.h . . . e 1029
pfgemm_variants.inl . . . . L L 1036
pfagemvinl . . . L e 1037
align-allocator.h . . . . . . L 1037
args-parser.n ... e e e e 1038
bit_manipulation.h . . . . L 1039
cast.h . . L e e 1040
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debug.h

Various utilities for debugging . . . . . . . . 1040
fflas_intrinsic.h . . . . . L e e 1041
fflas_io.h . . e e 1041
fflas_memory.h . . . 1042
fflas_randommatrix.h . . . . . L L e 1043
flimits.h . e 1045
Matio.h . . L 1046
test-utils.h . . . . e 1047
timerh . . L e 1047
cblas.C . . . 1048
clapack.C . . . . e 1048
cuda.C . . . e 1049
folas.C . . . e e e 1049
lapack.C . . . . e 1050
regression-check.C . . . . . . . L L e 1050
test-charpoly-check.C . . . . . . . . e 1051
test-charpoly.C . . . . . . e 1052
test-compressQ.C . . . . . . e 1053
test-det-check.C . . . . . . L 1054
test-det.C . . . L L e 1054
test-echelon.C . . . . . L e 1055
test-fadd.C . . . . L e 1057
test-fdot.C . . . . e 1059
test-fgemm-check.C . . . . . . L 1060
test-fgemm.C . . . L L e 1061
test-fgemv.C . L L e 1063
test-fger.C . . . . e e 1065
test-fgesv.C . . . . L 1067
test-finit.C . . . . 1068
test-fscal.C . . . . L e 1069
test-fsyr2k.C . . . e e 1071
test-fsyrk.C . . L e 1072
test-fsytrf.C . . L e e 1074
test-firmm.C . . . . . e e 1075
test-firmv.C . . . . e e 1077
test-firsm-check.C . . . . . . e 1078
test-firsm.C . . L . e 1078
test-flrssyr2k.C . . . . 1080
test-firstr.C . . . e 1081
test-firsv.C . . . 1082
test-firtri.C . . . L e 1083
test-interfaces-C.C . . . . . . . L e 1084
test-invert-check.C . . . . . . . L 1084
test-io.C . . . e 1085
test-lu.C . . . 1086
test-maxdelayeddim.C . . . . . .. e e 1090
test-minpoly.C . . . . L e 1090
test-multifile1.C . . . . . L e 1091
test-multifile2.C . . . . . e 1091
test-nullspace.C . . . . . . . 1092
test-permutations.C . . . . . . L L 1093
test-plug-check.C . . . . . . e 1094
test-quasisep.C . . . . . L e 1095
test-rankprofiles.C . . . . . L 1096
test-rpm.C . . . L 1097
test-simd.C . . . . . 1098
test-solve.C . . . . L e 1101
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test-storage-transpose.C . . . . . . . L e 1102
101-fgemm.C . . . . L e e 1102
2x2-fgemm.C . . . L L e e 1103
2x2-firsV.C L L e e 1103
2x2-plug.C . L e 1104
fllas-101_1.C . . . . e 1104
fllas-101_3.C . . . . . e 1104
filas_101.C . . . . . e 1105
filas_101_IVIT.C . . . . . o e 1105
fipack-fgesv.C . . . . . e 1106
fipack-solve.C . . . . . e 1106
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Topic Documentation

10.1 CHECKER

Class CHECKER provides functions to verify computations in FFLAS and FFPACK.

Class CHECKER provides functions to verify computations in FFLAS and FFPACK.

10.2 FFLAS-FFPACK

the FFLAS FFPACK library

Topics

* FFLAS

The C-style wrapper of BLAS for finite field linear algebra.
* Interfaces

Intefaces for FFLAS-FFPACK.

10.2.1 Detailed Description

the FFLAS FFPACK library
C++ header library for fast exact dense linear algebra

See also

FFLAS
FFPACK
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10.2.2 FFLAS

The C-style wrapper of BLAS for finite field linear algebra.
The C-style wrapper of BLAS for finite field linear algebra.

FFLAS, Finite Field Linear Algebra Subroutines, provide basic linear algebra subroutines based on the BLAS inter-
face. Therefore, the specifications are in C style; only the field given as a template parameter requires C++.

As much as possible, these routines use ATLAS/BLAS computations and achieve therefore high efficiency.

10.2.3 Interfaces

Intefaces for FFLAS-FFPACK.
Intefaces for FFLAS-FFPACK.

C interface in folder

See also

libs

10.3 Matrix Multiplication Algorithms

Matrix Multiplication (level 3) algorithms.

Files

« file schedule_bini.inl

Bini implementation.

10.3.1 Detailed Description

Matrix Multiplication (level 3) algorithms.

Todo biblio

10.4 SIMD wrapper

wraps SIMD functions Supporst SSE4.1, AVX, AVX2.

wraps SIMD functions Supporst SSE4.1, AVX, AVX2.

Todo biblio
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10.5 FFPACK

Class FFPACK provides functions using fflas much as Lapack uses BLAS.

Namespaces

* namespace FFPACK

Finite Field PACK Set of elimination based routines for dense linear algebra.

10.5.1 Detailed Description

Class FFPACK provides functions using fflas much as Lapack uses BLAS.

10.6 FFLAS-FFPACK fields

fields in the FFLAS-FFPACK library

Files

file rns-double-elt.h

rns elt structure with double support
file rns-double.h

rns structure with double support
« file rns-integer-mod.h

representation of Z /pZ using RNS representation (note: fixed precision)
« file rns-integer.h

representation of Z using RNS representation (note: fixed precision)
« file rns.h

10.6.1 Detailed Description

fields in the FFLAS-FFPACK library

Unparametric/Random elements

Todo biblio

10.7 RNS

just include them all

just include them all
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Chapter 11

Namespace Documentation

11.1 FFLAS Namespace Reference

Namespaces

* namespace _ftranspose_impl

* namespace BLAS3

* namespace csr_hyb_details

* namespace CuttingStrategy

* namespace details

* namespace details_spmv

+ namespace ElementCategories
* namespace FieldCategories

Traits and categories will need to be placed in a proper file later.
* namespace MMHelperAlgo
* namespace ModeCategories

Specifies the mode of action for an algorithm w.r.t.
* namespace ParSeqHelper

ParSeqHelper for both fgemm and ftrsm.
* namespace Protected
* namespace sell_details
* namespace sparse_details
* namespace sparse_details_impl
* namespace StrategyParameter
* namespace StructureHelper

StructureHelper for ftrsm.
* namespace vectorised

Data Structures

« struct AlgoChooser

« struct AlgoChooser< ModeCategories::ConvertTo< ElementCategories::RNSElementTag >, ParSeq >
« struct associatedDelayedField

« struct associatedDelayedField< const FFPACK::RNSIntegerMod< RNS > >

« struct associatedDelayedField< const Givaro::Modular< T, X > >

« struct associatedDelayedField< const Givaro::ModularBalanced< T > >

« struct associatedDelayedField< const Givaro::ZRing< T > >
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struct BlockTransposeSIMD
struct Checker_Empty

class Checkerlmplem_fgemm
class Checkerlmplem_ftrsm
struct CooMat

struct CsrMat

struct ElementTraits

ElementTraits.
struct ElementTraits< double >
struct ElementTraits< FFPACK::rns_double_elt >
struct ElementTraits< float >
struct ElementTraits< Givaro::Integer >
struct ElementTraits< int16_t >
struct ElementTraits< int32_t >
struct ElementTraits< int64_t >
struct ElementTraits< int8 t >
struct ElementTraits< RecInt::rint< K > >
struct ElementTraits< ReclInt::rmint< K, MG > >
struct ElementTraits< ReclInt::ruint< K > >
struct ElementTraits< uint16_t >
struct ElementTraits< uint32_t >
struct ElementTraits< uinté4 t >
struct ElementTraits< uint8_t >
struct EllMat
struct FieldTraits
FieldTrait.
struct FieldTraits< FFPACK::RNSInteger< T > >
struct FieldTraits< FFPACK::RNSIntegerMod< T > >

struct FieldTraits< Givaro::
struct FieldTraits< Givaro::
struct FieldTraits< Givaro:
struct FieldTraits< Givaro:
struct FieldTraits< Givaro:
struct FieldTraits< Givaro:
struct FieldTraits< Givaro:
struct FieldTraits< Givaro:
struct FieldTraits< Givaro:
struct FieldTraits< Givaro:
struct FieldTraits< Givaro:
struct FieldTraits< Givaro:

struct ForStrategy1D
struct ForStrategy2D

struct has_minus_eq_impl

struct has_minus_impl
struct has_mul_eq_impl
struct has_mul_impl
struct has_operation
struct has_plus_eq_impl
struct has_plus_impl
struct HelperFlag

struct isSparseMatrix

struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::COO > >
struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::COO_ZO > >
struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::CSR > >

Modular< Element > >
ModularBalanced< Element > >

:ZRing< double > >

:ZRing< float > >

:ZRing< Givaro::Integer > >
ZRing< int16_t > >

ZRing< int32_t > >

ZRing< int64_t > >

:ZRing< Reclnt:ruint< K> > >
ZRing< uint16_t > >

ZRing< uint32_t > >

:ZRing< uint64_t > >
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« struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::CSR_HYB > >

« struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::CSR_ZO > >

« struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::ELL > >

« struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::ELL_simd > >

« struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::ELL_simd_ZO > >
« struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::ELL_ZO > >

« struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t:HYB_ZO > >

« struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::SELL > >

« struct isSparseMatrix< Field, Sparse< Field, SparseMatrix_t::SELL_ZO > >

+ struct isSparseMatrixMKLFormat

+ struct isSparseMatrixSimdFormat

* struct isZOSparseMatrix

« struct isZOSparseMatrix< Field, Sparse< Field, SparseMatrix_t::COO_ZO > >

« struct isZOSparseMatrix< Field, Sparse< Field, SparseMatrix_t::CSR_Z0O > >

« struct isZOSparseMatrix< Field, Sparse< Field, SparseMatrix_t::ELL_simd_ZO > >
« struct isZOSparseMatrix< Field, Sparse< Field, SparseMatrix_t::ELL_ZO > >

+ struct isZOSparseMatrix< Field, Sparse< Field, SparseMatrix_t::SELL_ZO > >

+ struct MMHelper
* struct ModeTraits

ModeTraits.

« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
* struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
* struct ModeTraits< Givaro::
* struct ModeTraits< Givaro::
* struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro::
« struct ModeTraits< Givaro:
« struct ModeTraits< Givaro:
« struct ModeTraits< Givaro:
« struct readMyMachineType

Modular< Element, Compute > >
Modular< Givaro::Integer, Compute > >
Modular< int16_t, Compute > >
Modular< int32_t, Compute > >
Modular< int64 _t, uinté4 t > >
Modular< int8_t, Compute > >
Modular< Reclnt::ruint< K >, Compute > >
Modular< uint16_t, Compute > >
Modular< uint32_t, Compute > >
Modular< uint8_t, Compute > >
ModularBalanced< Element > >
ModularBalanced< Givaro::Integer > >
ModularBalanced< int16_t > >
ModularBalanced< int32_t > >
ModularBalanced< int8 t > >
Montgomery< T > >

:ZRing< double > >
:ZRing< float > >
:ZRing< Givaro::Integer > >

« struct readMyMachineType< Field, mpz_t >

« struct Sparse

« struct Sparse< _Field, SparseMatrix_t::COO >

« struct Sparse< _Field, SparseMatrix_t::COO_Z0O >
« struct Sparse< _Field, SparseMatrix_t::CSR >

» struct Sparse< _Field, SparseMatrix_t::CSR_HYB >
« struct Sparse< _Field, SparseMatrix_t::CSR_ZO >
» struct Sparse< _Field, SparseMatrix_t::ELL >

« struct Sparse< _Field, SparseMatrix_t::ELL_simd >
« struct Sparse< _Field, SparseMatrix_t::ELL_simd_ZO >
+ struct Sparse< _Field, SparseMatrix_t::ELL_ZO >

« struct Sparse< _Field, SparseMatrix_t::SELL >

« struct Sparse< _Field, SparseMatrix_t::SELL_ZO >

« struct SpMat
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struct StatsMatrix

struct support_fast_mod

struct support_fast_mod< double >
struct support_fast_mod< float >
struct support_fast._mod< int64_t >
struct support_simd

struct support_simd_add

struct support_simd_mod

struct tfn_minus

struct tin_minus_eq

struct tfn_mul

struct tin_mul_eq

struct tfn_plus

struct tfn_plus_eq

struct TRSMHelper

TRSM Helper.

Typedefs

template<class Field>

using Checker_fgemm = FFLAS::Checker_Empty <Field>

template<class Field>

using Checker_ftrsm = FFLAS::Checker_Empty<Field>

template<class Field>

using ForceCheck_fgemm = Checkerlmplem_fgemm<Field>

template<class Field>

using ForceCheck_ftrsm = Checkerlmplem_ftrsm<Field>

using ZOSparseMatrix = std::true_type

using NotZOSparseMatrix = std::false_type

using SimdSparseMatrix = std::true_type

using NoSimdSparseMatrix = std::false_type

using MKLSparseMatrixFormat = std::true_type

using NotMKLSparseMatrixFormat = std::false_type

template<class T>

using has_plus = typename std::conditional<std::is_arithmetic<T>::value, std::true_type, has_plus_impl<T>>+«
type

template<class T>

using has_minus = typename std::conditional <std::is_arithmetic<T>::value, std::true_type, has_minus_impl<T>><-
stype

template<class T>

using has_equal = typename std::conditional<std::is_arithmetic<T>::value, std::true_type, std::is_copy_+«
assignable<T>>:type

template<class T>

using has_plus_eq = typename std::conditional<std::is_arithmetic<T>::value, std::true_type, has_plus_eq_impl<T>>«
type

template<class T>

using has_minus_eq = typename std::conditional<std::is_arithmetic<T>::value, std::true_type, has_minus_eq_impl<T>><«
type

template<class T>

using has_mul = typename std::conditional<std::is_arithmetic<T>::value, std::true_type, has_mul_impl<T>>«
stype

template<class T>

using has_mul_eq = typename std::conditional<std::is_arithmetic<T>::value, std::true_type, has_mul_eq_impl<T>>«
type

typedef Givaro::Timer Timer

typedef Givaro::BaseTimer BaseTimer

typedef Givaro::UserTimer UserTimer

typedef Givaro::SysTimer SysTimer
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Enumerations

enum FFLAS_ORDER { FflasRowMajor =101 , FflasColMajor =102 }

Storage by row or col ?
enum FFLAS_TRANSPOSE { FflasNoTrans = 111, FflasTrans = 112}

Is matrix transposed ?
enum FFLAS_UPLO { FflasUpper = 121, FflasLower = 122 , FflasLeftTri = 123 , FflasRightTri = 124 }

Is triangular matrix's shape upper ?
enum FFLAS_DIAG { FflasNonUnit = 131 , FflasUnit = 132 }

Is the triangular matrix implicitly unit diagonal ?
enum FFLAS_SIDE { FflasLeft = 141, FflasRight = 142 }

On what side ?
enum FFLAS_BASE { FflasDouble = 151 , FflasFloat = 152 , FflasGeneric = 153 }

FFLAS_BASE determines the type of the element representation for Matrix Mult kernel.
enum number_kind { zero =0 , one =1 , mone =-1, other =2 }
enum class SparseMatrix_t {
CSR, CSR_Z0O,CSC, CSC_Z0,
COO, CO0_Z0, ELL, ELL_ZO,
SELL, SELL_ZO, ELL_simd, ELL_simd_ZO,
CSR_HYB, HYB_ZO}
enum FFLAS_FORMAT {
FflasAuto = 0, FflasDense = 1, FflasSMS = 2, FflasBinary = 3,
FflasMath = 4 , FflasMaple = 5, FflasSageMath = 6 }

Functions

Givaro::Integer InfNorm (const size_t M, const size_t N, const Givaro::Integer *A, const size_t Ida)
template<class T>

const T & min3 (const T &m, const T &n, const T &Kk)

template<class T>

const T & max3 (const T &m, const T &n, const T &k)

template<class T>

const T & min4 (const T &m, const T &n, const T &K, const T &l)

template<class T>

const T & max4 (const T &m, const T &n, const T &k, const T &l)

template<class Field>

void fadd (const Field &F, const size_t N, typename Field::ConstElement_ptr A, const size_t inca, typename
Field::ConstElement_ptr B, const size_t incb, typename Field::Element_ptr C, const size_t incc)
template<class Field>

void faddin (const Field &F, const size_t N, typename Field::ConstElement_ptr B, const size_t incb, typename
Field::Element_ptr C, const size_t incc)

template<class Field>

void fsub (const Field &F, const size_t N, typename Field::ConstElement_ptr A, const size_t inca, typename
Field::ConstElement_ptr B, const size_t incb, typename Field::Element_ptr C, const size_t incc)
template<class Field>

void fsubin (const Field &F, const size_t N, typename Field::ConstElement_ptr B, const size_t incb, typename
Field::Element_ptr C, const size_t incc)

template<class Field>

void fadd (const Field &F, const size_t N, typename Field::ConstElement_ptr A, const size_t inca, const
typename Field::Element alpha, typename Field::ConstElement _ptr B, const size_t incb, typename
Field::Element_ptr C, const size_t incc)

template<class Field>

void pfadd (const Field &F, const size_t M, const size_t N, typename Field::ConstElement_ptr A, const size_t
Ida, typename Field::ConstElement_ptr B, const size_t Idb, typename Field::Element_ptr C, const size_t Idc,
const size_t numths)
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template<class Field>
void pfsub (const Field &F, const size_t M, const size_t N, typename Field::ConstElement_ptr A, const size_t
Ida, typename Field::ConstElement_ptr B, const size_t Idb, typename Field::Element_ptr C, const size_t Idc,
const size_t numths)
template<class Field>
void pfaddin (const Field &F, const size_t M, const size_t N, typename Field::ConstElement_ptr B, const
size_t Idb, typename Field::Element_ptr C, const size_t Idc, size_t numths)
template<class Field>
void pfsubin (const Field &F, const size_t M, const size_t N, typename Field::ConstElement_ptr B, const
size_t Idb, typename Field::Element_ptr C, const size_t Idc, size_t numths)
template<class Field>
void fadd (const Field &F, const size_t M, const size_t N, typename Field::ConstElement_ptr A, const size_t
Ida, typename Field::ConstElement_ptr B, const size_t Idb, typename Field::Element_ptr C, const size_t Idc)
fadd : matrix addition.
template<class Field>
void fsub (const Field &F, const size_t M, const size_t N, typename Field::ConstElement_ptr A, const size_t
Ida, typename Field::ConstElement_ptr B, const size_t Idb, typename Field::Element_ptr C, const size_t Idc)
fsub : matrix subtraction.
template<class Field>
void faddin (const Field &F, const size_t M, const size_t N, typename Field::ConstElement_ptr B, const size«
_tIdb, typename Field::Element_ptr C, const size_t Idc)
faddin
template<class Field>
void faddin (const Field &F, const FFLAS_UPLO uplo, const size_t N, typename Field::ConstElement_ptr B,
const size_t Idb, typename Field::Element_ptr C, const size_t Idc)
fadding for symmetric matrices
template<class Field>
void fsubin (const Field &F, const size_t M, const size_t N, typename Field::ConstElement_ptr B, const size_t
Idb, typename Field::Element_ptr C, const size_t Idc)
fsubinC=C-B
template<class Field>
void fadd (const Field &F, const size_t M, const size_t N, typename Field::ConstElement_ptr A, const size_t
Ida, const typename Field::Element alpha, typename Field::ConstElement_ptr B, const size_t Idb, typename
Field::Element_ptr C, const size_t Idc)
fadd : matrix addition with scaling.
template<class Field>
void fassign (const Field &F, const size_t N, typename Field::ConstElement_ptr Y, const size_t incY, typename
Field::Element_ptr X, const size_t incX)
fassign : x < y.
template <> void fassign (const Givaro::Modular< float > &F, const size_t N, const float Y, const size_tincY,
float +X, const size_t incX)
template<> void fassign (const Givaro::ModularBalanced< float > &F, const size_t N, const float *Y, const
size_tincY, float xX, const size_t incX)
template <> void fassign (const Givaro::ZRing< float > &F, const size_t N, const float Y, const size_t incY,
float xX, const size_t incX)
template <> void fassign (const Givaro::Modular< double > &F, const size_t N, const double *Y, const size«
_tincY, double X, const size_t incX)
template<> void fassign (const Givaro::ModularBalanced< double > &F, const size_t N, const double *Y,
const size_t incY, double xX, const size_t incX)
template<> void fassign (const Givaro::ZRing< double > &F, const size_t N, const double Y, const size_t
incY, double xX, const size_t incX)
template<class Field>
void fassign (const Field &F, const size_t m, const size_t n, typename Field::ConstElement_ptr B, const
size_t |db, typename Field::Element_ptr A, const size_t Ida)

fassign : A + B.
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template<class Field>
void faxpy (const Field &F, const size_t N, const typename Field::Element alpha, typename Field::ConstElement_ptr
X, const size_t incX, typename Field::Element_ptr Y, const size_t incY)

faxpy :y <+~ a-z+y.
template<> void faxpy (const Givaro::DoubleDomain &, const size_t N, const Givaro::DoubleDomain::«
Element a, Givaro::DoubleDomain::ConstElement_ptr x, const size_t incx, Givaro::DoubleDomain::Element«
_ptry, const size_t incy)
template<> void faxpy (const Givaro::FloatDomain &, const size_t N, const Givaro::FloatDomain::Element
a, Givaro::FloatDomain::ConstElement_ptr x, const size_t incx, Givaro::FloatDomain::Element_ptr y, const
size_tincy)
template<class Field>
void faxpy (const Field &F, const size_t m, const size_t n, const typename Field::Element alpha, typename
Field::ConstElement_ptr X, const size_t ldx, typename Field::Element_ptr Y, const size_t Idy)

faxpy :y <~ a -z +y.
template<class Field>
Field::Element fdot (const Field &F, const size_t N, typename Field::ConstElement_ptr x, const size_t incx,
typename Field::ConstElement_ptr y, const size_t incy, ModeCategories::DefaultTag &MT)
template<class Field>
Field::Element fdot (const Field &F, const size_t N, typename Field::ConstElement_ptr x, const size_t incx,
typename Field::ConstElement_ptr y, const size_t incy, ModeCategories::DelayedTag &MT)
template<> Givaro::DoubleDomain::Element fdot (const Givaro::DoubleDomain &, const size_t N, Givaro«
::DoubleDomain::ConstElement_ptr x, const size_t incx, Givaro::DoubleDomain::ConstElement_ptr y, const
size_t incy, ModeCategories::DefaultTag &MT)
template<> Givaro::FloatDomain::Element fdot (const Givaro::FloatDomain &, const size_t N, Givaro::«
FloatDomain::ConstElement_ptr x, const size_t incx, Givaro::FloatDomain::ConstElement_ptr y, const size«
_tincy, ModeCategories::DefaultTag &MT)
template<class Field, class T>
Field::Element fdot (const Field &F, const size_t N, typename Field::ConstElement_ptr x, const size_t incx,
typename Field::ConstElement_ptr y, const size_t incy, ModeCategories::ConvertTo< T > &MT)
template<class Field>
Field::Element fdot (const Field &F, const size_t N, typename Field::ConstElement_ptr x, const size_t incx,
typename Field::ConstElement_ptr y, const size_t incy, ModeCategories::DefaultBoundedTag &dbt)
template<class Field>
Field::Element fdot (const Field &F, const size_t N, typename Field::ConstElement_ptr x, const size_t incx,
typename Field::ConstElement_ptr y, const size_t incy, const ParSegHelper::Sequential seq)
template<class Field>
Field::Element fdot (const Field &F, const size_t N, typename Field::ConstElement_ptr X, const size_t incX,
typename Field::ConstElement_ptr Y, const size_t incY)

fdot: dot product =T y.

* template<class Field>
Field::Element_ptr fgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size t n, const size_t k, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element _ptr C, const size_t Idc, MMHelper<
Field, MMHelperAlgo::Winograd, ModeCategories::ConvertTo< ElementCategories::MachineFloatTag >,
ParSeqHelper::Sequential > &H)

* template<typename Field>
Field::Element_ptr fgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, type-
name Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size«+
_t Idb, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, const
ParSeqHelper::Sequential seq)

¢ template<typename Field, class Cut, class Param>
Field::Element_ptr fgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size .t m, const size t n, const size t k, const typename Field::Element alpha, type-
name Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size«
_t Idb, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, const
ParSeqHelper::Parallel< Cut, Param > par)
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template<typename Field>

Field::Element_ptr fgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb, const
typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc)

fgemm: Field GEneral Matrix Multiply.
template <typename Field, class ModeT, class ParSeq>
Field::Element_ptr fgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::Auto, ModeT, ParSeq > &H)
template<class Field>
Field::Element_ptr fgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::Winograd, ModeCategories::DelayedTag, ParSeqHelper::Sequential > &H)
template<class Field>
Field::Element_ptr fsquare (const Field &F, const FFLAS_TRANSPOSE ta, const size_t n, const typename
Field::Element alpha, typename Field::ConstElement_ptr A, const size_t Ida, const typename Field::Element
beta, typename Field::Element_ptr C, const size_t Idc)

fsquare: Squares a matrix.
template<> double * fsquare (const Givaro::ModularBalanced< double > &F, const FFLAS_TRANSPOSE
ta, const size_t n, const double alpha, const double *A, const size_t Ida, const double beta, double xC, const
size_t Idc)
template<> float * fsquare (const Givaro::ModularBalanced< float > &F, const FFLAS_TRANSPOSE ta,
const size_t n, const float alpha, const float *A, const size_t Ida, const float beta, float *C, const size_t Idc)
template<> double * fsquare (const Givaro::Modular< double > &F, const FFLAS_TRANSPOSE ta, const
size_t n, const double alpha, const double *A, const size_t Ida, const double beta, double *C, const size_t
Idc)
template <> float * fsquare (const Givaro::Modular< float > &F, const FFLAS_TRANSPOSE ta, const size«
_tn, const float alpha, const float *A, const size_t Ida, const float beta, float «C, const size_t Idc)
template<typename RNS, typename ParSeqTrait>
FFPACK::RNSInteger< RNS >:Element_ptr fgemm (const FFPACK::RNSinteger< RNS > &F, const
FFLAS TRANSPOSE ta, const FFLAS TRANSPOSE tb, const size t m, const size_t n, const size t k,
const typename FFPACK::RNSInteger< RNS >::Element alpha, typename FFPACK::RNSinteger< RNS
>::ConstElement_ptr Ad, const size_t Ida, typename FFPACK::RNSinteger< RNS >::ConstElement_ptr
Bd, const size_t Idb, const typename FFPACK:RNSInteger< RNS >:Element beta, typename
FFPACK::RNSInteger< RNS >::Element_ptr Cd, const size_t Idc, MMHelper< FFPACK::RNSInteger< RNS

>, MMHelperAlgo::Classic, ModeCategories::DefaultTag, ParSeqHelper::Compose < ParSeqHelper::Sequential,

ParSeqTrait > > &H)

template <typename RNS>

FFPACK::RNSInteger< RNS >:Element_ptr fgemm (const FFPACK::RNSInteger< RNS > &F, const
FFLAS TRANSPOSE ta, const FFLAS TRANSPOSE tb, const size t m, const size_t n, const size t k,
const typename FFPACK::RNSInteger< RNS >::Element alpha, typename FFPACK::RNSinteger< RNS
>::ConstElement_ptr Ad, const size_t Ida, typename FFPACK::RNSInteger< RNS >::ConstElement_ptr
Bd, const size_t Idb, const typename FFPACK::RNSinteger< RNS >:Element beta, typename
FFPACK::RNSInteger< RNS >:Element_ptr Cd, const size_t Idc, MMHelper< FFPACK::RNSInteger<
RNS >, MMHelperAlgo::Classic, ModeCategories::DefaultTag, ParSegHelper::Sequential > &H)

template <typename RNS, typename ParSeqTrait>

FFPACK::RNSInteger< RNS >:Element_ptr fgemm (const FFPACK::RNSInteger< RNS > &F, const
FFLAS TRANSPOSE ta, const FFLAS TRANSPOSE tb, const size t m, const size_t n, const size t k,
const typename FFPACK::RNSInteger< RNS >::Element alpha, typename FFPACK::RNSInteger< RNS
>::ConstElement_ptr Ad, const size_t Ida, typename FFPACK::RNSinteger< RNS >::ConstElement_ptr
Bd, const size_t Idb, const typename FFPACK:RNSInteger< RNS >:Element beta, typename
FFPACK::RNSInteger< RNS >::Element_ptr Cd, const size_t Idc, MMHelper< FFPACK::RNSInteger< RNS

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



11.1 FFLAS Namespace Reference 53

>, MMHelperAlgo::Classic, ModeCategories::DefaultTag, ParSegHelper::Compose < ParSeqHelper::Parallel <
CuttingStrategy::RNSModulus, StrategyParameter::Threads >, ParSeqTrait > > &H)

template<typename RNS, typename Cut, typename Param>

FFPACK::RNSInteger< RNS >:Element_ptr fgemm (const FFPACK::RNSinteger< RNS > &F, const
FFLAS TRANSPOSE ta, const FFLAS TRANSPOSE tb, const size t m, const size t n, const size t k,
const typename FFPACK::RNSInteger< RNS >::Element alpha, typename FFPACK::RNSinteger< RNS
>::ConstElement_ptr Ad, const size_t Ida, typename FFPACK::RNSinteger< RNS >::ConstElement_ptr
Bd, const size_t Idb, const typename FFPACK:RNSInteger< RNS >:Element beta, typename
FFPACK::RNSInteger< RNS >:Element_ptr Cd, const size_t Idc, MMHelper< FFPACK::RNSInteger<
RNS >, MMHelperAlgo::Classic, ModeCategories::DefaultTag, ParSeqHelper::Parallel< Cut, Param > >
&H)

template<class ParSeq>

Givaro::Integer * fgemm (const Givaro::ZRing< Givaro::Integer > &F, const FFLAS_TRANSPOSE ta, const
FFLAS_TRANSPOSE tb, const size_t m, const size_t n, const size_t k, const Givaro::Integer alpha,
const Givaro::Integer *A, const size_t Ida, const Givaro::Integer *B, const size_t Idb, Givaro::Integer beta,
Givaro::Integer xC, const size_t Idc, MMHelper< Givaro::ZRing< Givaro::Integer >, MMHelperAlgo::Classic,
ModeCategories::ConvertTo< ElementCategories::RNSElementTag >, ParSeq > &H)

template<typename RNS, class ModeT>

RNS::Element_ptr fgemm (const FFPACK::RNSInteger< RNS > &F, const FFLAS_TRANSPOSE ta, const
FFLAS_TRANSPOSE tb, const size_t m, const size_t n, const size_t k, const typename RNS::Element alpha,
typename RNS::ConstElement_ptr Ad, const size_t Ida, typename RNS::ConstElement_ptr Bd, const size«
_tIdb, const typename RNS::Element beta, typename RNS::Element_ptr Cd, const size_t Idc, MMHelper<
FFPACK::RNSInteger< RNS >, MMHelperAlgo::Winograd, ModeT, ParSegHelper::Sequential > &H)
template <typename RNS>

RNS::Element_ptr fgemm (const FFPACK::RNSIntegerMod<< RNS > &F, const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb, const size_t m, const size_t n, const size_t k, const typename RNS::Element
alpha, typename RNS:ConstElement_ptr Ad, const size_t Ida, typename RNS::ConstElement_ptr Bd,
const size_t Idb, const typename RNS::Element beta, typename RNS::Element_ptr Cd, const size_t Idc,
MMHelper< FFPACK::RNSIntegerMod< RNS >, MMHelperAlgo::Winograd > &H)

Givaro::Integer x fgemm (const Givaro::Modular< Givaro::Integer > &F, const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb, const size_t m, const size_t n, const size_t k, const Givaro::Integer al-
pha, const Givaro::Integer *A, const size_t Ida, const Givaro::Integer *B, const size_t Idb, const Givaro«
:Integer beta, Givaro::integer *C, const size_t Idc, MMHelper< Givaro::Modular< Givaro::Integer >,
MMHelperAlgo::Classic, ModeCategories::ConvertTo< ElementCategories::RNSElementTag > > &H)
template<class ParSeq>

Givaro::Integer x fgemm (const Givaro::Modular< Givaro::Integer > &F, const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb, const size_t m, const size_t n, const size_t k, const Givaro::Integer al-
pha, const Givaro::Integer *A, const size_t Ida, const Givaro::Integer *B, const size_t Idb, const Givaro«
:Integer beta, Givaro::Integer *C, const size_t ldc, MMHelper< Givaro::Modular< Givaro::Integer >,
MMHelperAlgo::Auto, ModeCategories::ConvertTo< ElementCategories::RNSElementTag >, ParSeq > &H)
template<size_t K1, size_t K2, class ParSeq>

ReclInt::ruint< K1 > x fgemm (const Givaro::Modular< Reclnt:ruint< K1 >, Reclntiruint< K2 > >
&F, const FFLAS TRANSPOSE ta, const FFLAS TRANSPOSE tb, const size t m, const size t n,
const size_t k, const Reclint::ruint< K1 > alpha, const Recint::ruint< K1 > xA, const size_t Ida, const
Reclint::iruint< K1 > %B, const size_t Idb, Reclint::ruint< K1 > beta, Recint::iruint< K1 > *xC, const size_t
ldc, MMHelper< Givaro::Modular< Reclnt::ruint< K1 >, ReclInt:iruint< K2 > >, MMHelperAlgo::Classic,
ModeCategories::ConvertTo< ElementCategories::RNSElementTag >, ParSeq > &H)

template<class Field, class ModeT>

Field::Element_ptr fgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::Winograd, ModeT > &H)

template<class Field, class ModeT, class Cut, class Param>

Field::Element_ptr fgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb,
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const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::WinogradPar, ModeT, ParSeqHelper::Parallel< Cut, Param > > &H)

template<class Field>

Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE ta, const size_t M, const
size_t N, const typename Field::Element alpha, typename Field::ConstElement _ptr A, const size«
_t Ida, typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element
beta, typename Field::Element_ptr Y, const size_t incY, MMHelper< Field, MMHelperAlgo::Classic,
ModeCategories::ConvertTo< ElementCategories::MachineFloatTag > > &H)

template<class Field>

Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE ta, const size_t M, const
size_t N, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const size«
_t Ida, typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element
beta, typename Field::Element_ptr Y, const size_t incY, MMHelper< Field, MMHelperAlgo::Classic,
ModeCategories::DelayedTag > &H)

template<class Field>

Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE ta, const size_t M, const
size_t N, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const size«
_t Ida, typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element
beta, typename Field::Element_ptr Y, const size_t incY, MMHelper< Field, MMHelperAlgo::Classic,
ModeCategories::DefaultTag > &H)

template<class Field>

Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE ta, const size_t M, const
size_t N, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const size«
_t Ida, typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element
beta, typename Field::Element_ptr Y, const size_t incY, MMHelper< Field, MMHelperAlgo::Classic,
ModeCategories::LazyTag > &H)

template<class Field>

Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE TransA, const size_t M, const
size_t N, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const size_t Ida,
typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element beta, typename
Field::Element_ptr Y, const size_t incY)

finite prime Field GEneral Matrix Vector multiplication.
Givaro::ZRing< int64_t >::Element_ptr fgemv (const Givaro::ZRing< int64_t > &F, const FFLAS_TRANSPOSE
ta, const size_t M, const size_t N, const int64_t alpha, const int64_t xA, const size_t Ida, const int64_t X,
const size_t incX, const int64_t beta, int64_t xY, const size_t incY, MMHelper< Givaro::ZRing< int64_t >,
MMHelperAlgo::Classic, ModeCategories::DefaultTag > &H)
Givaro::DoubleDomain::Element_ptr fgemv (const Givaro::DoubleDomain &F, const FFLAS_TRANSPOSE ta,
const size_t M, const size_t N, const Givaro::DoubleDomain::Element alpha, const Givaro::DoubleDomain«
::ConstElement_ptr A, const size_t Ida, const Givaro::DoubleDomain::ConstElement_ptr X, const size_+«
tincX, const Givaro::DoubleDomain::Element beta, Givaro::DoubleDomain::Element_ptr Y, const size_t incY,
MMHelper< Givaro::DoubleDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag > &H)
template<class Field>
Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE ta, const size_t M, const size«
_t N, const typename Field::Element alpha, const typename Field::ConstElement_ptr A, const size«+
_t Ida, const typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element
beta, typename Field::Element_ptr Y, const size_t incY, MMHelper< Field, MMHelperAlgo::Classic,
ModeCategories::DefaultBoundedTag > &H)
Givaro::FloatDomain::Element_ptr fgemv (const Givaro::FloatDomain &F, const FFLAS_TRANSPOSE ta,
const size_t M, const size_t N, const Givaro::FloatDomain::Element alpha, const Givaro::FloatDomain«
::ConstElement_ptr A, const size_t Ida, const Givaro::FloatDomain::ConstElement_ptr X, const size_«
t incX, const Givaro::FloatDomain::Element beta, Givaro::FloatDomain::Element_ptr Y, const size_t incY,
MMHelper< Givaro::FloatDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag > &H)
template<class Field, class Cut, class Param>
Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE ta, const size_t m, const size_t n,
const typename Field::Element alpha, const typename Field::ConstElement_ptr A, const size_t Ida, const
typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element beta, typename
Field::Element_ptr Y, const size_t incY, ParSeqHelper::Parallel<< Cut, Param > &parH)

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



11.1 FFLAS Namespace Reference 55

template<class Field>

Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE ta, const size_t m, const size_t n,
const typename Field::Element alpha, const typename Field::ConstElement_ptr A, const size_t Ida, const
typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element beta, typename
Field::Element_ptr Y, const size_t incY, ParSeqHelper::Sequential &seqH)
FFPACK::rns_double::Element_ptr fgemv (const FFPACK::RNSInteger< FFPACK::rns_double > &F, const
FFLAS_TRANSPOSE ta, const size_t M, const size_t N, const FFPACK::rns_double::Element alpha,
FFPACK::rns_double::ConstElement_ptr A, const size_t Ida, FFPACK:rns_double::ConstElement_ptr
X, const size_t incX, const FFPACK::rns_double::Element beta, FFPACK::rns_double::Element_ptr Y,
const size_t incY, MMHelper< FFPACK::RNSInteger< FFPACK:rns_double >, MMHelperAlgo::Classic,
ModeCategories::DefaultTag > &H)

FFPACK::rns_double::Element_ptr fgemv (const FFPACK::RNSIntegerMod< FFPACK::rrns_double > &F,
const FFLAS_TRANSPOSE ta, const size_t M, const size_t N, const FFPACK::rns_double::Element alpha,
FFPACK::rns_double::ConstElement_ptr A, const size_t Ida, FFPACK::rns_double::ConstElement_ptr X,
const size_t incX, const FFPACK::rns_double::Element beta, FFPACK::rns_double::Element_ptr Y, const
size_t incY, MMHelper< FFPACK:RNSIntegerMod< FFPACK:rns_double >, MMHelperAlgo::Classic,
ModeCategories::DefaultTag > &H)

Givaro::Integer * fgemv (const Givaro::ZRing< Givaro::Integer > &F, const FFLAS_TRANSPOSE
ta, const size_t m, const size_t n, const Givaro:Integer alpha, Givaro:Integer *A, const size_«
t Ida, Givaro:integer %X, const size_t Idx, Givaro::integer beta, Givaro::Integer *Y, const size_t Idy,
MMHelper< Givaro::ZRing< Givaro::Integer >, MMHelperAlgo::Classic, ModeCategories::ConvertTo<
ElementCategories::RNSElementTag > > &H)

Givaro::Integer * fgemv (const Givaro:Modular< Givaro::Integer > &F, const FFLAS_TRANSPOSE
ta, const size_t m, const size_t n, const Givaro:Integer alpha, Givaro:Integer *A, const size_ «
t Ida, Givaro:Integer %X, const size_t Idx, Givaro::integer beta, Givaro::Integer %Y, const size_t Idy,
MMHelper< Givaro::Modular< Givaro::Integer >, MMHelperAlgo::Classic, ModeCategories::ConvertTo<
ElementCategories::RNSElementTag > > &H)

template<size_t K1, size_t K2, class ParSeq>

ReclInt::ruint< K1 > x fgemv (const Givaro::Modular< ReclInt::ruint< K1 >, RecInt:ruint< K2 > >
&F, const FFLAS TRANSPOSE ta, const size t m, const size t n, const Recint:ruint< K1 > al-
pha, const Reclint::ruint< K1 > xA, const size_t Ida, const Recint::ruint< K1 > %X, const size_t incx,
Reclnt::ruint< K1 > beta, ReclInt:ruint< K1 > %Y, const size_t incy, MMHelper< Givaro::Modular<
Reclnt:ruint< K1 >, Recint:iruint< K2 > >, MMHelperAlgo::Classic, ModeCategories::ConvertTo<
ElementCategories::RNSElementTag >, ParSeq > &H)

template<class Field>

void fger (const Field &F, const size_t M, const size_t N, const typename Field::Element alpha, typename
Field::ConstElement_ptr x, const size_t incx, typename Field::ConstElement_ptr y, const size_t incy, type-
name Field::Element_ptr A, const size_t Ida)

fger: rank one update of a general matrix
template<class Field>
void fger (const Field &F, const size_t M, const size_t N, const typename Field::Element alpha, type-
name Field::ConstElement_ptr x, const size_t incx, typename Field::ConstElement_ptr y, const size«
_t incy, typename Field::Element_ptr A, const size_t Ida, MMHelper< Field, MMHelperAlgo::Classic,
ModeCategories::ConvertTo< ElementCategories::MachineFloatTag > > &H)
template<class Field, class AnyTag>
void fger (const Field &F, const size_t M, const size_t N, const typename Field::Element alpha, typename
Field::ConstElement_ptr x, const size_t incx, typename Field::ConstElement_ptr y, const size_t incy, type-
name Field::Element_ptr A, const size_t Ida, MMHelper< Field, MMHelperAlgo::Classic, AnyTag > &H)
void fger (const Givaro::DoubleDomain &F, const size_t M, const size_t N, const Givaro::DoubleDomain::«
Element alpha, const Givaro::DoubleDomain::ConstElement_ptr x, const size_t incx, const Givaro::Double«
Domain::ConstElement_ptr y, const size_t incy, Givaro::DoubleDomain::Element_ptr A, const size_t Ida,
MMHelper< Givaro::DoubleDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag > &H)
template<class Field>
void fger (const Field &F, const size_t M, const size_t N, const typename Field::Element alpha, const
typename Field::ConstElement_ptr x, const size_t incx, const typename Field::ConstElement_ptr y, const
size_t incy, typename Field::Element_ptr A, const size_t Ida, MMHelper< Field, MMHelperAlgo::Classic,
ModeCategories::DefaultBoundedTag > &H)

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



56

Namespace Documentation

void fger (const Givaro::FloatDomain &F, const size_t M, const size_t N, const Givaro::FloatDomain::Element
alpha, const Givaro::FloatDomain::ConstElement_ptr x, const size_t incx, const Givaro::FloatDomain::«
ConstElement_ptr y, const size_t incy, Givaro::FloatDomain::Element_ptr A, const size_t |da, MMHelper<
Givaro::FloatDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag > &H)

template<class Field>

void fger (const Field &F, const size_t M, const size_t N, const typename Field::Element alpha, type-
name Field::ConstElement_ptr x, const size_t incx, typename Field::ConstElement_ptr y, const size«
_t incy, typename Field::Element_ptr A, const size_t Ida, MMHelper< Field, MMHelperAlgo::Classic,
ModeCategories::LazyTag > &H)

template<class Field>

void fger (const Field &F, const size_t M, const size_t N, const typename Field::Element alpha, type-
name Field::ConstElement_ptr x, const size_t incx, typename Field::ConstElement_ptr y, const size«
_t incy, typename Field::Element_ptr A, const size_t Ida, MMHelper< Field, MMHelperAlgo::Classic,
ModeCategories::DelayedTag > &H)

void fger (const Givaro::Modular< Givaro::Integer > &F, const size_t M, const size_t N, const typename
Givaro::Integer alpha, typename Givaro::Integer *x, const size_t incx, typename Givaro::Integer xy, const
size_t incy, typename Givaro::Integer xA, const size_t Ida, MMHelper< Givaro::Modular< Givaro::Integer >,
MMHelperAlgo::Classic, ModeCategories::ConvertTo< ElementCategories::RNSElementTag > > &H)
template <typename RNS>

void fger (const FFPACK::RNSInteger< RNS > &F, const size_t M, const size_t N, const typename
FFPACK::RNSInteger< RNS >::Element alpha, typename FFPACK::RNSInteger< RNS >::Element_ptr x,
const size_t incx, typename FFPACK::RNSInteger< RNS >::Element_ptr y, const size_t incy, typename
FFPACK::RNSInteger< RNS >::Element_ptr A, const size_t Ida, MMHelper< FFPACK::RNSInteger< RNS
>, MMHelperAlgo::Classic, ModeCategories::DefaultTag > &H)

template <typename RNS>

void fger (const FFPACK::RNSintegerMod< RNS > &F, const size_t M, const size_t N, const type-
name FFPACK::RNSintegerMod< RNS >:Element alpha, typename FFPACK::RNSintegerMod< RNS
>::Element_ptr x, const size_t incx, typename FFPACK::RNSIntegerMod< RNS >::Element_ptr y, const
size_t incy, typename FFPACK::RNSIntegerMod< RNS >::Element_ptr A, const size_t Ida, MMHelper<
FFPACK::RNSIntegerMod< RNS >, MMHelperAlgo::Classic > &H)

template<class Field>

void freduce (const Field &F, const size_t n, typename Field::ConstElement_ptr Y, const size_t incY, typename
Field::Element_ptr X, const size_t incX)

freduce x <— ymodF .
template<class Field>
void freduce (const Field &F, const size_t n, typename Field::Element_ptr X, const size_t incX)
freduce x < xmodF .
template<class Field>
void freduce_constoverride (const Field &F, const size_t m, typename Field::ConstElement_ptr A, const
size_tincX)
template<class Field, class ConstOtherElement_ptr>
void finit (const Field &F, const size_t n, ConstOtherElement_ptr Y, const size_t incY, typename
Field::Element_ptr X, const size_t incX)
template<class Field>
void finit (const Field &F, const size_t n, typename Field::Element_ptr X, const size_t incX)

finit Initializes X in F'S.

template<class Field>

void freduce (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const size_t Ida)
freduce A < AmodF.

template<class Field>
void freduce (const Field &F, const FFLAS_UPLO uplo, const size_t N, typename Field::Element_ptr A, const
size_t Ida)

freduce for square symmetric matrices

template<class Field>
void pfreduce (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const size_t
Ida, const size_t numths)
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template<class Field>
void freduce (const Field &F, const size_t m, const size_t n, typename Field::ConstElement_ptr B, const
size_t |db, typename Field::Element_ptr A, const size_t Ida)

freduce A < BmodF .
template<class Field>
void freduce_constoverride (const Field &F, const size_t m, const size_t n, typename Field::ConstElement_ptr
A, const size_t Ida)
template<class Field, class OtherElement_ptr>
void finit (const Field &F, const size_t m, const size_t n, const OtherElement_ptr B, const size_t Idb, typename
Field::Element_ptr A, const size_t Ida)

finit A < BmodF .
template<class Field>
void finit (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const size_t Ida)
template<> void freduce (const FFPACK::RNSIntegerMod< FFPACK:rns_double > &F, const size_t n,
FFPACK::RNSIntegerMod< FFPACK::rns_double >::Element_ptr A, size_t inc)
template<> void freduce (const FFPACK::RNSIntegerMod< FFPACK::rrns_double > &F, const size_t m,
const size_t n, FFPACK::rns_double::Element_ptr A, size_t Ida)
template<class Field>
bool freivalds (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb, const size_t m,
const size_t n, const size_t k, const typename Field::Element alpha, typename Field::ConstElement_ptr A,
const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb, typename Field::ConstElement_ptr
C, const size_t Idc)

freivalds: Freivalds GEneral Matrix Multiply Random Check.

template<class Field>
void fscalin (const Field &F, const size_t n, const typename Field::Element alpha, typename Field::Element_ptr
X, const size_t incX)

fscalinx < o - x.

template<class Field>
void fscal (const Field &F, const size_t n, const typename Field::Element alpha, typename Field::ConstElement_ptr
X, const size_t incX, typename Field::Element_ptr Y, const size_t incY)

fscaly < o - x.
template<> void fscal (const Givaro::DoubleDomain &, const size_t N, const Givaro::DoubleDomain::«
Element a, Givaro::DoubleDomain::ConstElement_ptr x, const size_t incx, Givaro::DoubleDomain::Element«
_ptry, const size_t incy)
template<> void fscal (const Givaro::FloatDomain &, const size_t N, const Givaro::FloatDomain::Element
a, Givaro::FloatDomain::ConstElement_ptr x, const size_t incx, Givaro::FloatDomain::Element_ptr y, const
size_tincy)
template<> void fscalin (const Givaro::DoubleDomain &, const size_t N, const Givaro::DoubleDomain::«
Element a, Givaro::DoubleDomain::Element_ptr y, const size_t incy)
template<> void fscalin (const Givaro::FloatDomain &, const size_t N, const Givaro::FloatDomain::Element
a, Givaro::FloatDomain::Element_ptr y, const size_t incy)
template<class Field>
void fscalin (const Field &F, const size_t m, const size_t n, const typename Field::Element alpha, typename
Field::Element_ptr A, const size_t Ida)

fscalin A < a - A.

template<class Field>
void fscal (const Field &F, const size_t m, const size_t n, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb)

fscal B < a - A.

template<> void fscalin (const FFPACK::RNSInteger< FFPACK::rns_double > &F, const size_t n, const
FFPACK::rns_double::Element alpha, FFPACK::rns_double::Element_ptr A, const size_t inc)

template<> void fscal (const FFPACK::RNSInteger< FFPACK::rns_double > &F, const size_t n, const
FFPACK::rns_double::Element alpha, FFPACK:rns_double::ConstElement_ptr A, const size_t Ainc,
FFPACK::rns_double::Element_ptr B, const size_t Binc)

template<> void fscalin (const FFPACK::RNSInteger< FFPACK::rns_double > &F, const size_t m, const
size_t n, const FFPACK::rns_double::Element alpha, FFPACK::rns_double::Element_ptr A, const size_t Ida)
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template<> void fscal (const FFPACK::RNSInteger< FFPACK::rrns_double > &F, const size_t m, const
size_t n, const FFPACK::rns_double::Element alpha, FFPACK::rns_double::ConstElement_ptr A, const size«
_tlda, FFPACK::rns_double::Element_ptr B, const size_t Idb)

template<> void fscalin (const FFPACK::RNSIntegerMod< FFPACK::rns_double > &F, const size«
_t n, const typename FFPACK:RNSIntegerMod< FFPACK::rns_double >:Element alpha, typename
FFPACK::RNSIntegerMod< FFPACK::rns_double >::Element_ptr A, const size_t inc)

template<> void fscal (const FFPACK::RNSIntegerMod< FFPACK::rns_double > &F, const size_t n,
const FFPACK::rns_double::Element alpha, FFPACK::rns_double::ConstElement_ptr A, const size_t Ainc,
FFPACK::rns_double::Element_ptr B, const size_t Binc)

template <> void fscalin (const FFPACK::RNSIntegerMod < FFPACK::rns_double > &F, const size_t m, const
size_t n, const FFPACK::rns_double::Element alpha, FFPACK::rns_double::Element_ptr A, const size_t Ida)
template<> void fscal (const FFPACK::RNSIntegerMod< FFPACK::rns_double > &F, const size_t m, const
size_t n, const FFPACK::rns_double::Element alpha, FFPACK::rns_double::ConstElement_ptr A, const size«
_tlda, FFPACK::rns_double::Element_ptr B, const size_t Idb)

template<class Field>

Field::Element_ptr fsyr2k (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans,
const size_t n, const size_t k, const typename Field::Element alpha, typename Field::ConstElement_ptr A,
const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb, const typename Field::Element beta,
typename Field::Element_ptr C, const size_t Idc)

fsyr2k: Symmetric Rank 2K update
template<class Field>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t n, const size_t k, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_t Ida, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc)

fsyrk: Symmetric Rank K update
template<class Field>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_t Ida, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, const
ParSeqHelper::Sequential seq)
template<class Field>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_tIda, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper<
Field, MMHelperAlgo::Classic, ModeCategories::DefaultTag > &H)
template<class Field>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_tIda, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper<
Field, MMHelperAlgo::Classic, ModeCategories::ConvertTo< ElementCategories::MachineFloatTag >,
ParSeqHelper::Sequential > &H)
template<class Field>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_tIda, const typename Field::Element beta, typename Field::Element_ptr C, const size_t I[dc, MMHelper<
Field, MMHelperAlgo::Classic, ModeCategories::DelayedTag > &H)
template<class Field>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_tIda, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper<
Field, MMHelperAlgo::Classic, ModeCategories::LazyTag > &H)
template<class Field, typename Mode>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_tIda, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper<
Field, MMHelperAlgo::DivideAndConquer, Mode > &H)
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template<class Field>

Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_tIda, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper<
Field, MMHelperAlgo::Classic, ModeCategories::DefaultBoundedTag > &H)
Givaro::FloatDomain::Element_ptr fsyrk (const Givaro::FloatDomain &F, const FFLAS_UPLO Up+«
Lo, const FFLAS TRANSPOSE trans, const size t N, const size t K, const Givaro::FloatDomain::«
Element alpha, Givaro::FloatDomain::ConstElement_ptr A, const size_t Ida, const Givaro::FloatDomain«
::Element beta, Givaro::FloatDomain::Element_ptr C, const size_t Idc, MMHelper< Givaro::FloatDomain,
MMHelperAlgo::Classic, ModeCategories::DefaultTag > &H)

Givaro::DoubleDomain::Element_ptr fsyrk (const Givaro::DoubleDomain &F, const FFLAS_UPLO UpLo,
const FFLAS TRANSPOSE trans, const size t N, const size t K, const Givaro::DoubleDomain::Element
alpha, Givaro::DoubleDomain::ConstElement_ptr A, const size_t Ida, const Givaro::DoubleDomain::«
Element beta, Givaro::DoubleDomain::Element_ptr C, const size_t Idc, MMHelper< Givaro::DoubleDomain,
MMHelperAlgo::Classic, ModeCategories::DefaultTag > &H)

template<class Field>

Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t n, const size_t k, const typename Field::Element alpha, typename Field::Element_ptr A, const size_t
Ida, typename Field::ConstElement_ptr D, const size_t incD, const typename Field::Element beta, typename
Field::Element_ptr C, const size_t Idc, const size_t threshold=_ FFLASFFPACK_FSYRK_THRESHOLD)

fsyrk: Symmetric Rank K update with diagonal scaling
template<class Field>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::Element_ptr A, const size_t
Ida, typename Field::ConstElement_ptr D, const size_t incD, const typename Field::Element beta, typename
Field::Element_ptr C, const size_t Idc, const ParSegHelper::Sequential seq, const size_t threshold)
template<class Field, class Cut, class Param>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::Element_ptr A, const size_t
Ida, typename Field::ConstElement_ptr D, const size_t incD, const typename Field::Element beta, typename
Field::Element_ptr C, const size_t Idc, const ParSeqHelper::Parallel< Cut, Param > par, const size_t thresh-
old)
template<class Field>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans,
const size_t n, const size_t k, const typename Field::Element alpha, typename Field::Element_ptr A, const
size_t Ida, typename Field::ConstElement_ptr D, const size_t incD, const std::ivector< bool > &two<«
Block, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, const size_t
threshold=__ FFLASFFPACK_FSYRK_THRESHOLD)

fsyrk: Symmetric Rank K update with diagonal scaling
template<class Field, class FieldTrait>
void computeS1S2 (const Field &F, const FFLAS_TRANSPOSE trans, const size_t N, const size_t K, const
typename Field::Element x, const typename Field::Element y, typename Field::Element_ptr A, const size«
_t Ida, typename Field::Element_ptr S, const size_t Ids, typename Field::Element_ptr T, const size_t Idt,
MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > &WH)
template<class Field>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_tIda, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper<
Field, MMHelperAlgo::Winograd, ModeCategories::DelayedTag, ParSeqHelper::Sequential > &H)
template<class Field, class Mode>
Field::Element_ptr fsyrk (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE trans, const
size_t N, const size_t K, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const
size_tIda, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper<
Field, MMHelperAlgo::Winograd, Mode > &H)
template<class Field, class FieldTrait>
Field::Element_ptr fsyrk_strassen (const Field &F, const FFLAS_UPLO uplo, const FFLAS_TRANSPOSE
trans, const size_t N, const size_t K, const typename Field::Element y1, const typename Field::Element
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y2, const typename Field::Element alpha, typename Field::Element_ptr A, const size_ t Ida, const
typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::Winograd, FieldTrait > &WH)

template<class Field>

void ftrmm (const Field &F, const FFLAS_SIDE Side, const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE
TransA, const FFLAS_DIAG Diag, const size_t M, const size_t N, const typename Field::Element alpha,
typename Field::ConstElement_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb)

ftrmm: TRiangular Matrix Multiply.
template<class Field>
void ftrmm (const Field &F, const FFLAS_SIDE Side, const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE
TransA, const FFLAS_DIAG Diag, const size_t M, const size_t N, const typename Field::Element alpha,
typename Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t
Idb, const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc)

ftrmm: TRiangular Matrix Multiply with 3 operands Computes C' <— aop(A)B +betaC or C' < aBop(A) + betaC.
template<class Field>
void ftrsm (const Field &F, const FFLAS_SIDE Side, const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE
TransA, const FFLAS_DIAG Diag, const size_t M, const size_t N, const typename Field::Element alpha,
typename Field::Element_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb)
template<class Field>
void ftrsm (const Field &F, const FFLAS_SIDE Side, const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE
TransA, const FFLAS_DIAG Diag, const size_t M, const size_t N, const typename Field::Element alpha,
typename Field::Element_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb, const
ParSeqHelper::Sequential &PSH)
template<class Field, class Cut, class Param>
void ftrsm (const Field &F, const FFLAS_SIDE Side, const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE
TransA, const FFLAS_DIAG Diag, const size_t M, const size_t N, const typename Field::Element alpha,
typename Field::Element_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb, const
ParSeqHelper::Parallel< Cut, Param > &PSH)
template<class Field, class ParSeqTrait = ParSeqHelper::Sequential >
void ftrsm (const Field &F, const FFLAS_SIDE Side, const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE
TransA, const FFLAS_DIAG Diag, const size_t M, const size_t N, const typename Field::Element alpha, type-
name Field::Element_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb, TRSMHelper<
StructureHelper::Recursive, ParSeqTrait > &H)
void ftrsm (const Givaro::Modular< Givaro::Integer > &F, const FFLAS_SIDE Side, const FFLAS_UPLO
Uplo, const FFLAS_TRANSPOSE TransA, const FFLAS_DIAG Diag, const size_t M, const size_t N, const
Givaro::Integer alpha, const Givaro::Integer *A, const size_t Ida, Givaro::Integer *B, const size_t Idb)
void cblas_imptrsm (const enum FFLAS_ORDER Order, const enum FFLAS_SIDE Side, const enum
FFLAS_UPLO Uplo, const enum FFLAS_TRANSPOSE TransA, const enum FFLAS_DIAG Diag, const
int M, const int N, const FFPACK::rns_double_elt alpha, FFPACK::rns_double_elt_cstptr A, const int Ida,
FFPACK::rns_double_elt_ptr B, const int Idb)
template<class Field>
void ftrsv (const Field &F, const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE TransA, const FFLAS_DIAG
Diag, const size_t N, typename Field::ConstElement_ptr A, const size_t Ida, typename Field::Element_ptr X,
int incX)

ftrsv: TRiangular System solve with Vector Computes X + op(A~") X
void igemm__ (const enum FFLAS_ORDER Order, const enum FFLAS_TRANSPOSE TransA, const enum
FFLAS_TRANSPOSE TransB, const size_t M, const size_t N, const size_t K, const int64_t alpha, const
int64_t xA, const size_t Ida, const int64_t B, const size_t Idb, const int64_t beta, int64_t «xC, const size_t Idc)
template<class Field, class OtherElement_ptr>
void finit (const Field &F, const size t n, const OtherElement_ptr Y, const size_t incY, typename
Field::Element_ptr X, const size_t incX)

finit z <— ymodF .

template<class Field, class OtherElement_ptr>
void fconvert (const Field &F, const size_t n, OtherElement_ptr X, const size_t incX, typename
Field::ConstElement_ptr Y, const size_t incY)

fconvert x <— ymodF'.
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¢ template<class Field>
void fnegin (const Field &F, const size_t n, typename Field::Element_ptr X, const size_t incX)
fnegin x <— —x.
¢ template<class Field>
void fneg (const Field &F, const size_t n, typename Field::ConstElement_ptr Y, const size_t incY, typename
Field::Element_ptr X, const size_t incX)
fneg x < —y.
* template<class Field>
void fzero (const Field &F, const size_t n, typename Field::Element_ptr X, const size_t incX)
fzero : A < 0.
¢ template<class Field, class Randlter>
void frand (const Field &F, Randlter &G, const size_t n, typename Field::Element_ptr X, const size_t incX)
frand : A < random.
¢ template<class Field>
bool fiszero (const Field &F, const size_t n, typename Field::ConstElement_ptr X, const size_t incX)
fiszero : test X = 0.
¢ template<class Field>
bool fequal (const Field &F, const size_t n, typename Field::ConstElement_ptr X, const size_t incX, typename
Field::ConstElement_ptr Y, const size_t incY)
fequal : test X =Y.
* template<class Field>
void faxpby (const Field &F, const size_t N, const typename Field::Element alpha, typename
Field::ConstElement_ptr X, const size_t incX, const typename Field::Element beta, typename Field::Element_ptr
Y, const size_t incY)
faxpby iy <~ a-x + B - y.
¢ template<typename Field, class Cut, class Param>
Field::Element fdot (const Field &F, const size_t N, typename Field::ConstElement_ptr X, const size_t incX,
typename Field::ConstElement_ptr Y, const size_t incY, const ParSeqHelper::Parallel< Cut, Param > par)
¢ template<class Field>
void fswap (const Field &F, const size_t N, typename Field::Element_ptr X, const size_t incX, typename
Field::Element_ptr Y, const size_t incY)
fswap: X < Y.
¢ template<class Field>
void fzero (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const size_t Ida)
fzero : A < 0.
¢ template<class Field>
void fzero (const Field &F, const FFLAS_UPLO shape, const FFLAS_DIAG diag, const size_t n, typename
Field::Element_ptr A, const size_t Ida)
fzero : A < 0 for a triangular matrix.
¢ template<class Field, class Randlter>
void frand (const Field &F, Randlter &G, const size_t m, const size_t n, typename Field::Element_ptr A, const
size_tIda)
frand : A < random.
* template<class Field>
bool fequal (const Field &F, const size_t m, const size_t n, typename Field::ConstElement_ptr A, const size_t
Ida, typename Field::ConstElement_ptr B, const size_t Idb)
fequal : test A = B.
¢ template<class Field>
bool fiszero (const Field &F, const size_t m, const size_t n, typename Field::ConstElement_ptr A, const size«
_tlda)
fiszero : test A = 0.
¢ template<class Field>
void fidentity (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const size_t Ida,
const typename Field::Element &d)
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creates a diagonal matrix

template<class Field>
void fidentity (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const size_t Ida)

creates a diagonal matrix

template<class Field, class OtherElement_ptr>
void finit (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const size_t Ida)

finit Initializes A in F'S.
template<class Field, class OtherElement_ptr>
void fconvert (const Field &F, const size_t m, const size_t n, OtherElement_ptr A, const size_t Ida, typename
Field::ConstElement_ptr B, const size_t Idb)

fconvert A < BmodF'.

template<class Field>

void fnegin (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const size_t Ida)
fnegin A <+ —A.

template<class Field>

void fneg (const Field &F, const size_t m, const size_t n, typename Field::ConstElement_ptr B, const size_t
Idb, typename Field::Element_ptr A, const size_t Ida)

fneg A +— —B.
template<class Field>
void faxpby (const Field &F, const size_t m, const size_t n, const typename Field::Element alpha,
typename Field::ConstElement_ptr X, const size_t Idx, const typename Field::Element beta, typename
Field::Element_ptr Y, const size_t Idy)

faxpby :y <~ a-x + 3 - y.
template<class Field>
void fmove (const Field &F, const size_t m, const size_t n, typename Field::Element_ptr A, const size_t Ida,
typename Field::Element_ptr B, const size_t Idb)

fmove : A <+ B and B + 0.
template<class Field>
size_t bitsize (const Field &F, size_t M, size_t N, const typename Field::ConstElement_ptr A, size_t Ida)

bitsize: Computes the largest bitsize of the matrix' coefficients.
template<> size_t bitsize< Givaro::ZRing< Givaro::Integer > > (const Givaro::ZRing< Givaro::Integer >
&F, size_t M, size_t N, const Givaro::Integer %A, size_t Ida)
template<class Field>
void ftrmv (const Field &F, const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE TransA, const
FFLAS_DIAG Diag, const size_t N, typename Field::ConstElement_ptr A, const size_t Ida, typename
Field::Element_ptr X, int incX)

ftrsm: TRiangular Matrix Vector prodcut Computes X < op(A)X
template<class Field>
void ftrsm (const Field &F, const FFLAS_SIDE Side, const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE
TransA, const FFLAS_DIAG Diag, const size_t M, const size_t N, const typename Field::Element alpha,
typename Field::ConstElement_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb)

ftrsm: TRiangular System solve with Matrix.
template<class Field, typename FieldTrait>
Field::Element_ptr fsyrk_strassen (const Field &F, const FFLAS_UPLO UpLo, const FFLAS_TRANSPOSE
trans, const size_t N, const size_t K, const typename Field::Element y1, const typename Field::Element
y2, const typename Field::Element alpha, typename Field::ConstElement_ptr A, const size_t Ida, const
typename Field::Element beta, typename Field::Element_ptr C, const size_t ldc, MMHelper< Field,
MMHelperAlgo::Winograd, FieldTrait > &H)
template <typename Field>
Field::Element_ptr pfgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb, const
typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, size_t numthreads=0)
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template<class Field>

Field::Element x« pfgemm_1D_rec (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::Element_ptr A, const size_t Ida, const typename Field::Element_ptr B, const size_t Idb, const type-
name Field::Element beta, typename Field::Element xC, const size_t Idc, size_t seuil)

template<class Field>

Field::Element x pfgemm_2D_rec (const Field &F, const FFLAS_ TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::Element_ptr A, const size_t Ida, const typename Field::Element_ptr B, const size_t Idb, const type-
name Field::Element beta, typename Field::Element xC, const size_t Idc, size_t seuil)

template<class Field>

Field::Element x pfgemm_3D_rec (const Field &F, const FFLAS_ TRANSPOSE ta, const FFLAS_TRANSPOSE

tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::Element_ptr A, const size_t Ida, const typename Field::Element_ptr B, const size_t Idb, const type-
name Field::Element beta, typename Field::Element_ptr C, const size_t Idc, size_t seuil, size_t *x)

template<class Field>

Field::Element_ptr pfgemm_3D_rec2 (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::Element_ptr A, const size_t Ida, const typename Field::Element_ptr B, const size_t Idb, const type-
name Field::Element beta, typename Field::Element_ptr C, const size_t Idc, size_t seuil, size_t *x)

template<class Field, class ModeTrait, class Strat, class Param>

std::enable_if<!std::is_same< ModeTrait, ModeCategories::ConvertTo< ElementCategories::RNSElementTag
> >:uvalue, typenameField::Element_ptr >::type fgemm (const Field &F, const FFLAS::FFLAS_TRANSPOSE
ta, const FFLAS:FFLAS TRANSPOSE tb, const size t m, const size t n, const size t k, const
typename Field::Element alpha, typename Field::ConstElement _ptr A, const size_t Ida, typename
Field::ConstElement_ptr B, const size_t Idb, const typename Field::Element beta, typename Field::Element_ptr
C, const size_t Idc, MMHelper< Field, MMHelperAlgo::Winograd, ModeTrait, ParSeqHelper::Parallel< Strat,
Param > > &H)

template<class Field, class Cut, class Param>

Field::Element_ptr ftrsm (const Field &F, const FFLAS::FFLAS_SIDE Side, const FFLAS::FFLAS_UPLO
UpLo, const FFLAS::FFLAS_TRANSPOSE TA, const FFLAS::FFLAS_DIAG Diag, const size_t m, const
size_t n, const typename Field::Element alpha, typename Field::Element_ptr A, const size_t Ida, typename
Field::Element_ptr B, const size_t Idb, TRSMHelper< StructureHelper::lterative, ParSeqHelper::Parallel<
Cut, Param > > &H)

template<class Field, class Cut, class Param>

Field::Element_ptr ftrsm (const Field &F, const FFLAS::FFLAS_SIDE Side, const FFLAS::FFLAS_UPLO
UpLo, const FFLAS::FFLAS_TRANSPOSE TA, const FFLAS::FFLAS_DIAG Diag, const size_t m, const
size_t n, const typename Field::Element alpha, typename Field::Element_ptr A, const size_t Ida, typename
Field::Element_ptr B, const size_t Idb, TRSMHelper< StructureHelper::Hybrid, ParSeqHelper::Parallel< Cut,
Param > > &H)

template<class Field, class SM>

void fspmv (const Field &F, const SM &A, typename Field::ConstElement ptr x, const typename
Field::Element &beta, typename Field::Element_ptr y)

template<class Field, class SM>

void fspmm (const Field &F, const SM &A, size_t blockSize, typename Field::ConstElement_ptr x, int Idx,
const typename Field::Element &beta, typename Field::Element_ptr y, int Idy)

template<class Field, class IndexT>

void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::COO > &A, const IndexT xrow, const IndexT
xcol, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)

template<class Field, class IndexT>
void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::COO_ZO > &A, const IndexT xrow, const
IndexT xcol, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)

template<class Field>

void sparse_delete (const Sparse< Field, SparseMatrix_t::COO > &A)
template<class Field>

void sparse_delete (const Sparse< Field, SparseMatrix_t::COO_ZO > &A)
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template<class Field, class IndexT>

void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::CSR > &A, const IndexT *row, const IndexT
xcol, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)

template<class Field, class IndexT>

void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::CSR_ZO > &A, const IndexT *row, const
IndexT x*col, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)
template<class Field>

void sparse_delete (const Sparse< Field, SparseMatrix_t::CSR > &A)

template<class Field>

void sparse_delete (const Sparse< Field, SparseMatrix_t::CSR_ZO > &A)

template<class Field>

std::ostream & sparse_print (std::ostream &os, const Sparse< Field, SparseMatrix_t::CSR > &A)
template<class IndexT>

void sparse_init (const Givaro::Modular< Givaro::Integer > &F, Sparse< Givaro::Modular< Givaro::Integer
>, SparseMatrix_t::CSR > &A, const IndexT xrow, const IndexT x*col, Givaro::Integer «dat, uint64_t rowdim,
uinté4_t coldim, uint64_t nnz)

template<class IndexT>

void sparse_init (const Givaro::ZRing< Givaro::Integer > &F, Sparse< Givaro::ZRing< Givaro::Integer >,
SparseMatrix_t::CSR_ZO > &A, const IndexT xrow, const IndexT *col, Givaro::Integer xdat, uint64_t rowdim,
uint64_t coldim, uint64_t nnz)

template<class IndexT, size_t RECINT_SIZE>

void sparse_init (const Givaro::ZRing< ReclInt::rmint< RECINT_SIZE > > &F, Sparse< Givaro::ZRing<
Reclint::rmint< RECINT_SIZE > >, SparseMatrix_t::CSR_ZO > &A, const IndexT xrow, const IndexT xcol,
typename Givaro::ZRing< ReclInt::rmint< RECINT_SIZE > >::Element_ptr dat, uint64_t rowdim, uint64_t
coldim, uint64_t nnz)

template<class IndexT, size_t RECINT_SIZE>

void sparse_init (const Givaro::ZRing< ReclInt::rmint< RECINT_SIZE > > &F, Sparse< Givaro::ZRing<
ReclInt::rmint< RECINT_SIZE > >, SparseMatrix_t::CSR > &A, const IndexT xrow, const IndexT xcol,
typename Givaro::ZRing< ReclInt::rmint< RECINT_SIZE > >::Element_ptr dat, uint64_t rowdim, uint64_t
coldim, uint64_t nnz)

template<class Field>

void sparse_delete (const Sparse< Field, SparseMatrix_t::CSR_HYB > &A)

template<class Field, class IndexT>

void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::CSR_HYB > &A, const IndexT xrow, const
IndexT x*col, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)
template<class Field, class IndexT>

void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::ELL > &A, const IndexT xrow, const IndexT
xcol, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)

template<class Field, class IndexT>

void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::ELL_ZO > &A, const IndexT xrow, const
IndexT x*col, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)
template<class Field>

void sparse_delete (const Sparse< Field, SparseMatrix_t::ELL > &A)

template<class Field>

void sparse_delete (const Sparse< Field, SparseMatrix_t::ELL_ZO > &A)

template<class Field, class IndexT>

void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::ELL_simd > &A, const IndexT xrow, const
IndexT xcol, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)
template<class Field, class IndexT>

void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::ELL_simd_ZO > &A, const IndexT xrow,
const IndexT x*col, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)
template<class Field>

void sparse_delete (const Sparse< Field, SparseMatrix_t::ELL_simd > &A)

template<class Field>

void sparse_delete (const Sparse< Field, SparseMatrix_t::ELL_simd_ZO > &A)

template<class Field>

void sparse_print (const Sparse< Field, SparseMatrix_t::ELL_simd > &A)
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¢ template<class Field>
void sparse_delete (const Sparse< Field, SparseMatrix_t::HYB_ZO > &A)

¢ template<class Field, class IndexT>
void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::HYB_ZO > &A, const IndexT *row, const
IndexT x*col, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)

¢ template<typename _Field>
std::ostream & operator< < (std::ostream &os, const Sparse< _Field, SparseMatrix_t::HYB_ZO > &A)

¢ template<class Field, bool sorted = true, bool read_integer = false>
void readSmsFormat (const std::string &path, const Field &f, index_t x&row, index_t *&col, typename
Field::Element_ptr &val, index_t &rowdim, index_t &coldim, uint64_t &nnz)

* template<class Field>
void readSprFormat (const std::string &path, const Field &f, index_t *x&row, index_t x&col, typename
Field::Element_ptr &val, index_t &rowdim, index_t &coldim, uint64_t &nnz)

* template<class T>
std::enable_if< std:is_integral< T >::value, int > getDataType ()

¢ template<class T>
std::enable_if< std::is_floating_point< T >::value, int > getDataType ()

¢ template<class T>
std::enable_if< std::is_same< T, mpz_t >::value, int > getDataType ()

¢ template<class T>
int getDataType ()

¢ template<class Field>
void readMachineType (const Field &F, typename Field::Element &modulo, typename Field::Element_ptr val,
std::ifstream &file, const uint64_t dims, const mask_t data_type, const mask_t field_desc)

¢ template<class Field>
void readDnsFormat (const std::string &path, const Field &F, index_t &rowdim, index_t &coldim, typename
Field::Element_ptr &val)

¢ template<class Field>
void writeDnsFormat (const std::string &path, const Field &F, const index_t &rowdim, const index_t &coldim,
typename Field::Element_ptr A, index_t IdA)

¢ template<class Field>
void fspmv (const Field &F, const Sparse< Field, SparseMatrix_t::SELL_ZO > &A, typename
Field::ConstElement_ptr x, typename Field::Element_ptr y, FieldCategories::ModularTag)

* template<class Field>
void sparse_delete (const Sparse< Field, SparseMatrix_t::SELL > &A)

¢ template<class Field>
void sparse_delete (const Sparse< Field, SparseMatrix_t::SELL_ZO > &A)

¢ template<class Field>
void sparse_print (const Sparse< Field, SparseMatrix_t::SELL > &A)

¢ template<class Field, class IndexT>
void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::SELL > &A, const IndexT xrow, const In-
dexT xcol, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz, uint64_t
sigma=0)

¢ template<class Field, class IndexT >
void sparse_init (const Field &F, Sparse< Field, SparseMatrix_t::SELL_ZO > &A, const IndexT xrow, const
IndexT xcol, typename Field::ConstElement_ptr dat, uint64_t rowdim, uint64_t coldim, uint64_t nnz)

¢ template<class It>
double computeDeviation (It begin, It end)

* template<class Field>
StatsMatrix getStat (const Field &F, const index_t xrow, const index_t xcol, typename Field::ConstElement_ptr
val, uint64_t rowdim, uint64_t coldim, uint64_t nnz)

¢ template<typename Field, typename Simd = Simd<typename Field::Element>, size_t bs = FFLAS_TRANSPOSE_BLOCKSIZE,
typename std::enable_if< Simd::itemplate is_same_element< Field >::value >:type * = nullptr, typename std::enable_if< bs > =1
&& bs % Simd::vect_size == 0, ::itype * = nullptr>
Field::Element_ptr ftranspose (const Field &F, const size_t m, const size_t n, typename Field::ConstElement_ptr
A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb)
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template<class Field, class enable = void>
Field::Residu_t maxCardinality ()
template<> uint64_t maxCardinality < Givaro::Modular< inté4_t > > ()
template<> uint32_t maxCardinality < Givaro::Modular< int32_t > > ()
template<class Field>
Field::Residu_t minCardinality ()
template<> void fflas_delete (FFPACK::rns_double_elt_ptr A)
template<> void fflas_delete (FFPACK::rns_double_elt_cstptr A)
template<> FFPACK::rns_double_elt_ptr fflas_new (const FFPACK::RNSIntegerMod< FFPACK::rns_double
> &F, const size_t m, const Alignment align)
template<> FFPACK::rns_double_elt_ptr fflas_new (const FFPACK::RNSIntegerMod< FFPACK::rns_double
> &F, const size_t m, const size_t n, const Alignment align)
template<typename RNS>
void finit_rns (const FFPACK::RNSIntegerMod< RNS > &F, const size_t m, const size_t n, size_t k, const
Givaro::Integer *B, const size_t ldb, typename RNS::Element_ptr A)
template <typename RNS>
void finit_trans_rns (const FFPACK::RNSIntegerMod< RNS > &F, const size_t m, const size_t n, size_t k,
const Givaro::Integer B, const size_t Idb, typename RNS::Element_ptr A)
template<typename RNS>
void fconvert_rns (const FFPACK::RNSIntegerMod< RNS > &F, const size_t m, const size_t n, Givaro::«
Integer alpha, Givaro::Integer *B, const size_t Idb, typename RNS::ConstElement_ptr A)
template<typename RNS>
void fconvert_trans_rns (const FFPACK::RNSIntegerMod< RNS > &F, const size_t m, const size_t n,
Givaro::Integer alpha, Givaro::Integer %B, const size_t Idb, typename RNS::ConstElement_ptr A)
template<> FFPACK::rns_double_elt_ptr fflas_new (const FFPACK::RNSInteger< FFPACK::rns_double >
&F, const size_t m, const Alignment align)
template<> FFPACK::rns_double_elt_ptr fflas_new (const FFPACK::RNSInteger< FFPACK::rns_double >
&F, const size_t m, const size_t n, const Alignment align)
template<typename RNS>
void finit_rns (const FFPACK::RNSInteger< RNS > &F, const size_t m, const size_t n, size_t k, const
Givaro::Integer xB, const size_t Idb, typename FFPACK::RNSInteger< RNS >::Element_ptr A)
template <typename RNS>
void fconvert_rns (const FFPACK::RNSInteger< RNS > &F, const size_t m, const size_t n, Givaro::Integer
alpha, Givaro::Integer *B, const size_t Idb, typename FFPACK::RNSInteger< RNS >::ConstElement_ptr A)
template INST_OR_DECL void freduce (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n,
FFLAS_ELT %X, const size_t incX)

freduce x < xmodF'.
template INST_OR_DECL void freduce (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const
FFLAS_ELT xY, const size_t incY, FFLAS_ELT %X, const size_t incX)

freduce x <— ymodF .
template INST_OR_DECL void finit (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const
FFLAS_ELT xY, const size_t incY, FFLAS_ELT %X, const size_t incX)

finit x <— ymodF .
template INST_OR_DECL void fconvert (const FFLAS FIELD< FFLAS ELT > &F, const size_t n,
FFLAS_ELT %X, const size_t incX, const FFLAS_ELT Y, const size_t incY)

fconvert x <— ymodF .
template INST_OR_DECL void fnegin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, FFLAS_ELT
*X, const size_t incX)

fnegin x <— —z.
template INST_OR_DECL void fneg (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const
FFLAS_ELT xY, const size_t incY, FFLAS_ELT %X, const size_t incX)

fneg x < —y.
template INST_OR_DECL void fzero (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, FFLAS_ELT
*X, const size_t incX)

fzero : A < 0.
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template INST_OR_DECL bool fiszero (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const
FFLAS_ELT %X, const size_t incX)

fiszero : test X = 0.
template INST_OR_DECL bool fequal (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const
FFLAS_ELT %X, const size_t incX, const FFLAS_ELT Y, const size_t incY)

fequal : test X =Y.
template INST_OR_DECL void fassign (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t N, const
FFLAS_ELT xY, const size_t incY, FFLAS_ELT %X, const size_t incX)

fassign : x < y.
template INST_OR_DECL void fscalin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const
FFLAS_ELT alpha, FFLAS_ELT %X, const size_t incX)

fscalinx < o - x.
template INST_OR_DECL void fscal (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t n, const
FFLAS_ELT alpha, const FFLAS_ELT *X, const size_t incX, FFLAS_ELT xY, const size_t incY)

fscaly <— o - x.
template INST_OR_DECL void faxpy (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t N, const
FFLAS_ELT alpha, const FFLAS_ELT *X, const size_t incX, FFLAS_ELT xY, const size_t incY)

faxpy :y +— a -z +y.
template INST_OR_DECL FFLAS_ELT fdot (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t N, const
FFLAS_ELT %X, const size_t incX, const FFLAS_ELT Y, const size_t incY)

faxpby :y <~ a -z + - y.
template INST_OR_DECL void fswap (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t N, FFLAS_ELT
xX, const size_t incX, FFLAS_ELT Y, const size_t incY)

fswap: X < Y.
template INST_OR_DECL void fadd (const FFLAS_FIELD< FFLAS_ELT > &F, const size t N, const
FFLAS _ELT *A, const size t inca, const FFLAS ELT *B, const size t incb, FFLAS ELT *C, const size_t
incc)
template INST_OR_DECL void fsub (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t N, const
FFLAS _ELT %A, const size_t inca, const FFLAS ELT *B, const size_t incb, FFLAS_ELT *C, const size t
incc)
template INST_OR_DECL void faddin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t N, const
FFLAS_ELT %B, const size_t incb, FFLAS_ELT =C, const size_t incc)
template INST_OR_DECL void fadd (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t N, const
FFLAS_ELT xA, const size_t inca, const FFLAS_ELT alpha, const FFLAS_ELT xB, const size_t incb,
FFLAS_ELT %C, const size_t incc)
template INST_OR_DECL void fassign (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const
size_t n, const FFLAS_ELT «B, const size_t Idb, FFLAS_ELT %A, const size_t Ida)

fassign : A < B.
template INST_OR_DECL void fzero (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const size_t
n, FFLAS_ELT %A, const size_t Ida)

fzero : A < 0.
template INST_OR_DECL bool fequal (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const size«
_tn, const FFLAS_ELT %A, const size_t Ida, const FFLAS_ELT %B, const size_t Idb)

fequal : test A = B.
template INST_OR_DECL bool fiszero (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const
size_t n, const FFLAS_ELT xA, const size_t Ida)

fiszero : test A = 0.
template INST_OR_DECL void fidentity (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const
size_t n, FFLAS_ELT xA, const size_t Ida, const FFLAS_ELT &d)

creates a diagonal matrix
template INST_OR_DECL void fidentity (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const
size_t n, FFLAS_ELT %A, const size_t Ida)

creates a diagonal matrix
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template INST_OR_DECL void freduce (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const
size_tn, FFLAS_ELT %A, const size_t Ida)

freduce A < AmodF.
template INST_OR_DECL void freduce (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const
size_t n, const FFLAS_ELT «B, const size_t Idb, FFLAS_ELT *A, const size_t Ida)

freduce A < BmodF'.
template INST_OR_DECL void finit (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const size_t
n, const FFLAS_ELT B, const size_t Idb, FFLAS_ELT *A, const size_t Ida)

finit A < BmodF .
template INST_OR_DECL void fnegin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const size«
_tn, FFLAS_ELT A, const size_t Ida)

fnegin A <+ —A.
template INST_OR_DECL void fneg (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const size_t
n, const FFLAS_ELT B, const size_t Idb, FFLAS_ELT *A, const size_t Ida)

fneg A < —B.
template INST_OR_DECL void fscalin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const size«
_tn, const FFLAS_ELT alpha, FFLAS_ELT %A, const size_t Ida)

fscalin A < a - A.
template INST_OR_DECL void fscal (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const size_t
n, const FFLAS_ELT alpha, const FFLAS_ELT %A, const size_t Ida, FFLAS_ELT *B, const size_t Idb)

fscal B < a - A.
template INST_OR_DECL void faxpy (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const size«
_tn, const FFLAS_ELT alpha, const FFLAS_ELT X, const size_t Idx, FFLAS_ELT xY, const size_t Idy)

faxpy 1y <+~ a -+ y.
template INST_OR_DECL void fmove (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t m, const size«
_tn, FFLAS_ELT %A, const size_t Ida, FFLAS_ELT «B, const size_t Idb)

faxpby 1y <— a -z + - y.
template INST_OR_DECL void fadd (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t M, const size_t
N, const FFLAS_ELT *A, const size_t Ida, const FFLAS ELT *B, const size t Idb, FFLAS_ELT *C, const
size_t Idc)

fadd : matrix addition.
template INST_OR_DECL void fsub (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t M, const size_t
N, const FFLAS ELT xA, const size_t Ida, const FFLAS_ELT *B, const size t Idb, FFLAS_ELT *C, const
size_t Idc)

fsub : matrix subtraction.
template INST_OR_DECL void fsubin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t M, const size«
_tN, const FFLAS_ELT B, const size_t Idb, FFLAS_ELT *C, const size_t Idc)

fsubin C=C-B
template INST_OR_DECL void fadd (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t M, const size_t
N, const FFLAS_ELT %A, const size_t Ida, const FFLAS_ELT alpha, const FFLAS_ELT %B, const size_t Idb,
FFLAS_ELT %C, const size_t Idc)

fadd : matrix addition with scaling.
template INST_OR_DECL void faddin (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t M, const size«
_tN, const FFLAS_ELT *B, const size_t Idb, FFLAS_ELT *C, const size_t Idc)

faddin
template INST_OR_DECL FFLAS_ELT * fgemv (const FFLAS_FIELD< FFLAS_ELT > &F, const
FFLAS_TRANSPOSE TransA, const size_t M, const size_t N, const FFLAS_ELT alpha, const FFLAS_ELT
*A, const size_tIda, const FFLAS ELT %X, const size_tincX, const FFLAS_ELT beta, FFLAS_ELT xY, const
size_tincY)

finite prime FFLAS_FIELD< FFLAS_ELT> GEneral Matrix Vector multiplication.
template INST_OR_DECL void fger (const FFLAS_FIELD< FFLAS_ELT > &F, const size_t M, const size_t
N, const FFLAS_ELT alpha, const FFLAS_ELT xx, const size_t incx, const FFLAS_ELT =y, const size_t incy,
FFLAS_ELT %A, const size_t Ida)
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fger: rank one update of a general matrix
 template INST_OR_DECL void ftrsv (const FFLAS_FIELD< FFLAS_ELT > &F, const FFLAS_UPLO Uplo,
const FFLAS_TRANSPOSE TransA, const FFLAS_DIAG Diag, const size_t N, const FFLAS_ELT %A, const
size_t Ida, FFLAS_ELT X, int incX)

firsv: TRiangular System solve with Vector Computes X «+ op(A™") X

» template INST_OR_DECL void firsm (const FFLAS_FIELD< FFLAS_ELT > &F, const FFLAS_SIDE Side,
const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE TransA, const FFLAS_DIAG Diag, const size_t M,
const size_t N, const FFLAS_ELT alpha, const FFLAS_ELT *A, const size_t Ida, FFLAS_ELT xB, const
size_t Idb)

ftrsm: TRiangular System solve with Matrix.

» template INST_OR_DECL void ftrmm (const FFLAS_FIELD< FFLAS_ELT > &F, const FFLAS_SIDE Side,
const FFLAS_UPLO Uplo, const FFLAS_TRANSPOSE TransA, const FFLAS_DIAG Diag, const size_t M,
const size_t N, const FFLAS_ELT alpha, const FFLAS_ELT %A, const size_t Ida, FFLAS_ELT *B, const
size_t Idb)

ftrmm: TRiangular Matrix Multiply.

» template INST_OR_DECL FFLAS_ELT x fgemm (const FFLAS_FIELD< FFLAS_ELT > &F, const
FFLAS TRANSPOSE ta, const FFLAS TRANSPOSE tb, const size t m, const size_t n, const size t k,
const FFLAS_ELT alpha, const FFLAS_ELT A, const size_t Ida, const FFLAS_ELT *B, const size_t Idb,
const FFLAS_ELT beta, FFLAS_ELT *C, const size_t Idc)

fgemm: Field GEneral Matrix Multiply.

» template INST_OR_DECL FFLAS_ELT x fgemm (const FFLAS_FIELD< FFLAS_ELT > &F, const
FFLAS TRANSPOSE ta, const FFLAS TRANSPOSE tb, const size t m, const size_t n, const size t k,
const FFLAS_ELT alpha, const FFLAS_ELT A, const size_t Ida, const FFLAS_ELT xB, const size_t Idb,
const FFLAS_ELT beta, FFLAS_ELT *C, const size_t Idc, const ParSeqHelper::Sequential seq)

» template INST_OR_DECL FFLAS_ELT * fgemm (const FFLAS FIELD< FFLAS_ELT > &F, const
FFLAS TRANSPOSE ta, const FFLAS TRANSPOSE tb, const size t m, const size t n, const size«
_t k, const FFLAS_ELT alpha, const FFLAS_ELT xA, const size_t Ida, const FFLAS_ELT xB, const
size_t Idb, const FFLAS_ELT beta, FFLAS_ELT *C, const size_t Idc, const ParSeqHelper::Parallel<
CuttingStrategy::Recursive, StrategyParameter::TwoDAdaptive > par)

» template INST_OR_DECL FFLAS ELT % fgemm (const FFLAS FIELD< FFLAS_ELT > &F, const
FFLAS TRANSPOSE ta, const FFLAS TRANSPOSE tb, const size_t m, const size_t n, const size_tk, const
FFLAS_ELT alpha, const FFLAS_ELT A, const size_t Ida, const FFLAS_ELT *B, const size_t Idb, const
FFLAS_ELT beta, FFLAS_ELT *C, const size_t Idc, const ParSegHelper::Parallel< CuttingStrategy::Block,
StrategyParameter::Threads > par)

» template INST_OR_DECL FFLAS_ELT x fsquare (const FFLAS_FIELD< FFLAS_ELT > &F, const
FFLAS_TRANSPOSE ta, const size_t n, const FFLAS_ELT alpha, const FFLAS_ELT x*A, const size_t
Ida, const FFLAS_ELT beta, FFLAS_ELT *C, const size_t Idc)

fsquare: Squares a matrix.

¢ template<class Cut = CuttingStrategy::Block, class Strat = StrategyParameter::Threads>
void BlockCuts (size_t &RBLOCKSIZE, size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t
numthreads)

» template<> void BlockCuts< CuttingStrategy::Single, StrategyParameter::Threads > (size_t &RBLOCK-
SIZE, size_t & CBLOCKSIZE, const size_t m, const size_t n, const size_t numthreads)

» template<> void BlockCuts< CuttingStrategy::Row, StrategyParameter::Fixed > (size_t &RBLOCKSIZE,
size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t numthreads)

+ template<> void BlockCuts< CuttingStrategy::Row, StrategyParameter::Grain > (size_t &RBLOCKSIZE,
size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t grainsize)

» template<> void BlockCuts< CuttingStrategy::Block, StrategyParameter::Grain > (size_t &RBLOCKSIZE,
size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t grainsize)

» template<> wvoid BlockCuts< CuttingStrategy::Column, StrategyParameter::Fixed > (size_t &RBLOCK-
SIZE, size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t numthreads)

» template<> wvoid BlockCuts< CuttingStrategy::Column, StrategyParameter::Grain > (size_t &RBLOCK-
SIZE, size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t grainsize)

« template<> void BlockCuts< CuttingStrategy::Block, StrategyParameter::Fixed > (size_t &RBLOCKSIZE,
size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t numthreads)
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template <> void BlockCuts< CuttingStrategy::Row, StrategyParameter::Threads > (size_t &RBLOCKSIZE,
size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t numthreads)

template<> void BlockCuts< CuttingStrategy::Column, StrategyParameter::Threads > (size_t &RBLOCK-
SIZE, size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t numthreads)

template<> void BlockCuts< CuttingStrategy::Block, StrategyParameter::Threads > (size_t &RBLOCK-
SIZE, size_t &CBLOCKSIZE, const size_t m, const size_t n, const size_t numthreads)

template<class Cut = CuttingStrategy::Block, class Param = StrategyParameter::Threads>

void BlockCuts (size_t &rowBlockSize, size_t &colBlockSize, size_t &lastRBS, size_t &lastCBS, size_«
t &changeRBS, size_t &changeCBS, size_t &numRowBlock, size_t &numColBlock, size_t m, size_t n, const
size_t numthreads)

template<class Field>

void pfzero (const Field &F, size_t m, size_t n, typename Field::Element_ptr C, size_t BS=0)

template<class Field, class Randlter>

void pfrand (const Field &F, Randlter &G, size_t m, size_t n, typename Field::Element_ptr C, size_t BS=0)
template<class Field, class Cut, class Param>

Field::Element & fdot (const Field &F, const size_t N, typename Field::ConstElement_ptr x, const size«+
_t incx, typename Field::ConstElement_ptr y, const size_t incy, typename Field::Element &d, const
ParSeqHelper::Parallel< Cut, Param > par)

template<class Field, class AlgoT, class FieldTrait>

Field::Element * pfgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb,
const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::ConstElement_ptr A, const size_t Ida, const typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element «C, const size_t Idc, MMHelper< Field, Al-
goT, FieldTrait, ParSeqHelper::Parallel< CuttingStrategy::Block, StrategyParameter::Threads > > &H)
template<class Field, class AlgoT, class FieldTrait>

Field::Element * pfgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb,
const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::ConstElement_ptr AA, const size_t Ida, const typename Field::ConstElement_ptr BB, const size_«
t Idb, const typename Field::Element beta, typename Field::Element xC, const size_t Idc, MMHelper< Field,
AlgoT, FieldTrait, ParSeqHelper::Parallel< CuttingStrategy::Recursive, StrategyParameter::ThreeDAdaptive
> > &H)

template<class Field, class AlgoT, class FieldTrait>

Field::Element « pfgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb,
const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::ConstElement_ptr AA, const size_t Ida, const typename Field::ConstElement_ptr BB, const size_«
t Idb, const typename Field::Element beta, typename Field::Element xC, const size_t Idc, MMHelper< Field,
AlgoT, FieldTrait, ParSeqHelper::Parallel< CuttingStrategy::Recursive, StrategyParameter::TwoDAdaptive >
> &H)

template<class Field, class AlgoT, class FieldTrait>

Field::Element * pfgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb,
const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::ConstElement_ptr AA, const size_t Ida, const typename Field::ConstElement_ptr BB, const size_«
t Idb, const typename Field::Element beta, typename Field::Element xC, const size_t Idc, MMHelper< Field,
AlgoT, FieldTrait, ParSeqHelper::Parallel< CuttingStrategy::Recursive, StrategyParameter::TwoD > > &H)
template<class Field, class AlgoT, class FieldTrait>

Field::Element_ptr pfgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::ConstElement_ptr A, const size_t Ida, const typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
AlgoT, FieldTrait, ParSeqgHelper::Parallel< CuttingStrategy::Recursive, StrategyParameter::ThreeD > > &H)
template<class Field, class AlgoT, class FieldTrait>

Field::Element * pfgemm (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb,
const size_t m, const size_t n, const size_t k, const typename Field::Element alpha, const typename
Field::ConstElement_ptr A, const size_t Ida, const typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field, Al-
goT, FieldTrait, ParSeqHelper::Parallel< CuttingStrategy::Recursive, StrategyParameter::ThreeDInPlace >
> &H)
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template<class Field, class AlgoT, class FieldTrait>

Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE ta, const size_t m, const size_«
t n, const typename Field::Element alpha, const typename Field::ConstElement_ptr A, const size_t Ida,
const typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element beta, type-
name Field::Element_ptr Y, const size_t incY, MMHelper< Field, AlgoT, FieldTrait, ParSeqHelper::Parallel<
CuttingStrategy::Recursive, StrategyParameter::Threads > > &H)

template<class Field, class AlgoT, class FieldTrait, class Cut>

Field::Element_ptr fgemv (const Field &F, const FFLAS_TRANSPOSE ta, const size_t m, const size_«
t n, const typename Field::Element alpha, const typename Field::ConstElement_ptr A, const size_t Ida,
const typename Field::ConstElement_ptr X, const size_t incX, const typename Field::Element beta, type-
name Field::Element_ptr Y, const size_t incY, MMHelper< Field, AlgoT, FieldTrait, ParSegHelper::Parallel<
CuttingStrategy::Row, Cut > > &H)

void parseArguments (int argc, char sxargv, Argument *args, bool printDefaults=true)

char x getArgumentValue (int argc, char *xargy, int i)

Get the value of an argument and avoid core dump when no value was given after an argument.
+ std::ostream & writeCommandString (std::ostream &os, Argument xargs, const char xprogramName=nullptr)

writes the values of all arguments, preceded by the programName

template<class Field>
std::ostream & WriteMatrix (std::ostream &c, const Field &F, size_t m, size_t n, typename Field::ConstElement_ptr
A, size_t Ida, FFLAS_FORMAT format, bool column_maijor)
WriteMatrix: write a matrix to an output stream.
void preamble (std::ifstream &ifs, FFLAS_FORMAT &format)
template<class Field>
Field::Element_ptr ReadMatrix (std::ifstream &ifs, Field &F, size_t &m, size_t &n, typename Field::Element_ptr
&A, FFLAS_FORMAT format=FflasAuto)

ReadMatrix: read a matrix from an input stream.

template<class Field>
Field::Element_ptr ReadMatrix (const std::string &matrix_file, Field &F, size_t &m, size_t &n, typename
Field::Element_ptr &A, FFLAS_FORMAT format=FflasAuto)
ReadMatrix: read a matrix from a file.

¢ template<class Field>

void WriteMatrix (std::string &matrix_file, const Field &F, int m, int n, typename Field::ConstElement_ptr A,

size_t |da, FFLAS_FORMAT format=FflasDense, bool column_major=false)

WriteMatrix: write a matrix to a file.

« std::ostream & WritePermutation (std::ostream &c, const size_t P, size_t N)

WritePermutation: write a permutation matrix to an output stream.
¢ template<class Element>
bool alignable ()
» template<> bool alignable< Givaro::Integer * > ()
* template<class Field>
Field::Element_ptr fflas_new (const Field &F, const size_t m, const Alignment align=Alignment::DEFAULT)
¢ template<class Field>
Field::Element_ptr fflas_new (const Field &F, const size_t m, const size_t n, const Alignment
align=Alignment::DEFAULT)
¢ template<class Element>
Element x fflas_new (const size_t m, const Alignment align=Alignment::DEFAULT)
¢ template<class Element_ptr>
void fflas_delete (Element_ptr A)
¢ template<class Ptr, class ... Args>
void fflas_delete (Ptr p, Args ... args)
+ void prefetch (const int64_t )
+ void getTLBSize (int &tlb)
+ void queryCacheSizes (int &l1, int &12, int &I3)
« int queryL1CacheSize ()
« int queryTopLevelCacheSize ()
* uint64_t getSeed ()
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11.1.1 Typedef Documentation
11.1.1.1 Checker_fgemm

template<class Field>

using Checker_fgemm = FFLAS::Checker_ Empty<Field>

11.1.1.2 Checker_ftrsm

template<class Field>

using Checker_ftrsm = FFLAS::Checker_ Empty<Field>

11.1.1.3 ForceCheck_fgemm

template<class Field>

using ForceCheck_fgemm = CheckerImplem_fgemm<Field>

11.1.1.4 ForceCheck_ftrsm

template<class Field>

using ForceCheck_ftrsm = CheckerImplem_ ftrsm<Field>

11.1.1.5 ZOSparseMatrix

using ZOSparseMatrix = std::true_type

11.1.1.6 NotZOSparseMatrix

using NotZOSparseMatrix = std::false_type

11.1.1.7 SimdSparseMatrix

using SimdSparseMatrix = std::true_type

11.1.1.8 NoSimdSparseMatrix

using NoSimdSparseMatrix = std::false_type

11.1.1.9 MKLSparseMatrixFormat

using MKLSparseMatrixFormat = std::true_type
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11.1.1.10 NotMKLSparseMatrixFormat

using NotMKLSparseMatrixFormat = std::false_type

11.1.1.11 has_plus

template<class T>
using has_plus = typename std::conditional<std::is_arithmetic<T>::value, std::true_type,

has_plus_impl<T>>::type

11.1.1.12 has_minus

template<class T>
using has_minus = typename std::conditional<std::is_arithmetic<T>::value, std::true_type,

has_minus_impl<T>>::type

11.1.1.13 has_equal

template<class T>
using has_equal = typename std::conditional<std::is_arithmetic<T>::value, std::true_type,

std::is_copy_assignable<T>>::type

11.1.1.14 has_plus_eq

template<class T>
using has_plus_eq = typename std::conditional<std::is_arithmetic<T>::value, std::true_type,

has_plus_eq impl<T>>::type

11.1.1.15 has_minus_eq

template<class T>
using has_minus_eq = typename std::conditional<std::is_arithmetic<T>::value, std::true_type,

has_minus_eq impl<T>>::type

11.1.1.16 has_mul

template<class T>

using has_mul = typename std::conditional<std::is_arithmetic<T>::value, std::true_type, has_mul_impl<T>><

t:itype

11.1.1.17 has_mul_eq

template<class T>
using has_mul_eqg = typename std::conditional<std::is_arithmetic<T>::value, std::true_type,

has_mul_eq impl<T>>::type
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11.1.1.18 Timer

typedef Givaro::Timer Timer

11.1.1.19 BaseTimer

typedef Givaro::BaseTimer BaseTimer

11.1.1.20 UserTimer

typedef Givaro::UserTimer UserTimer

11.1.1.21 SysTimer

typedef Givaro::SysTimer SysTimer

11.1.2 Enumeration Type Documentation

11.1.2.1 FFLAS_ORDER

enum FFLAS_ORDER
Storage by row or col ?

Enumerator

FflasRowMajor | row major

FflasColMajor | col major

11.1.2.2 FFLAS_TRANSPOSE

enum FFLAS_TRANSPOSE
Is matrix transposed ?

Enumerator

FflasNoTrans | Matrix is not transposed.

FflasTrans | Matrix is transposed.

11.1.23 FFLAS_UPLO

enum FFLAS_UPLO

Is triangular matrix's shape upper ?
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Enumerator

FflasUpper | Triangular matrix is Upper triangular (if 2 > j then T; ; = 0)

FflasLower | Triangular matrix is Lower triangular (if 7 < j then T; ; = 0)

FflasLeftTri | Triangular matrix is Left triangular (if j > n — 7 — 1then T} ; = 0)

FflasRightTri | Triangular matrix is Right triangular (if j <n — i — 1then T; ; = 0)

11.1.2.4 FFLAS_DIAG

enum FFLAS_DIAG
Is the triangular matrix implicitly unit diagonal ?

Enumerator

FflasNonUnit | Triangular matrix has an explicit arbitrary diagonal.

FflasUnit | Triangular matrix has an implicit unit diagonal ( T; ; = 1)

11.1.2.5 FFLAS_SIDE

enum FFLAS_SIDE

On what side ?

Enumerator

FflasLeft | Operator applied on the left.

FflasRight | Operator applied on the rigth.

11.1.2.6 FFLAS_BASE

enum FFLAS_BASE
FFLAS_BASE determines the type of the element representation for Matrix Mult kernel.
(deprecated, should not be used)

Enumerator

FflasDouble | to use the double precision BLAS

FflasFloat | to use the single precison BLAS

FflasGeneric | for any other domain, that can not be converted to floating point integers

11.1.2.7 number_kind

enum number_kind
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Enumerator

zero

one
mone
other

11.1.2.8 SparseMatrix_t

enum class SparseMatrix_t [strong]

Enumerator

CSR
CSR_Z0O
CSC
CSC_z0
CO0
COO0_z0
ELL

ELL ZO
SELL
SELL_ZO
ELL_simd
ELL_simd_ZO
CSR_HYB
HYB_ZO

11.1.2.9 FFLAS_FORMAT

enum FFLAS_FORMAT

Enumerator

FflasAuto
FflasDense
FflasSMS
FflasBinary
FflasMath
FflasMaple
FflasSageMath

11.1.3 Function Documentation

11.1.3.1 InfNorm()

Givaro::Integer InfNorm (
const size_t M,
const size_t N,
const Givaro::Integer * A,

const size_t 1da) [inline]
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11.1.3.2 min3()

template<class T>

const T & min3 (
const T & m,
const T & n,
const T & k)

11.1.3.3 max3()

template<class T>

const T & max3 (
const T & m,
const T & n,

const T & k)

11.1.3.4 min4()

template<class T>

const T & mind (

const T & m,
const T & n,
const T & k,
const T & 1)
11.1.3.5 max4()
template<class T>
const T & max4d (
const T & m,
const T & n,
const T & k,
const T & 1)

11.1.3.6 fadd() [1/8]

template<class Field>
void fadd (
const Field & F,
const size_t N,
typename Field::ConstElement_ptr A4,
const size_t inca,
typename Field::ConstElement_ptr B,
const size_t incb,
typename Field::Element_ptr C,

const size_t incc)
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11.1.3.7 faddin() [1/5]

template<class Field>
void faddin (
const Field & F,
const size_t N,
typename Field::ConstElement_ptr B,
const size_t incb,
typename Field::Element_ptr C,

const size_t incc)

11.1.3.8 fsub() [1/4]

template<class Field>
void fsub (
const Field & F,
const size_t N,
typename Field::ConstElement_ptr A4,
const size_t inca,
typename Field::ConstElement_ptr B,
const size_t incbhb,
typename Field::Element_ptr C,

const size_t incc)

11.1.3.9 fsubin() [1/3]

template<class Field>
void fsubin (
const Field & F,
const size_t N,
typename Field::ConstElement_ptr B,
const size_t incb,
typename Field::Element_ptr C,

const size_t incc)

11.1.3.10 fadd() [2/8]

template<class Field>

void fadd (
const Field & F,
const size_t N,
typename Field::ConstElement_ptr A,
const size_t inca,
const typename Field::Element alpha,
typename Field::ConstElement_ptr B,
const size_t 1incbhb,
typename Field::Element_ptr C,

const size_t incc)

Todo optimise here
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11.1.3.11 pfadd()

template<class Field>

void pfadd (
const Field & F,
const size_t M,
const size_t N,
typename Field::ConstElement_ptr A,
const size_t Ilda,
typename Field::ConstElement_ptr B,
const size_t 1db,
typename Field::Element_ptr C,
const size_t 1Idc,

const size_t numths)

11.1.3.12 pfsub()

template<class Field>

void pfsub (
const Field & F,
const size_t M,
const size_t N,
typename Field::ConstElement_ptr A,
const size_t Ilda,
typename Field::ConstElement_ptr B,
const size_t 1db,
typename Field::Element_ptr C,
const size_t Idc,

const size_t numths)

11.1.3.13 pfaddin()

template<class Field>
void pfaddin (
const Field & F,
const size_t M,
const size_t N,
typename Field::ConstElement_ptr B,
const size_t 1db,
typename Field::Element_ptr C,
const size_t 1I1dc,

size_t numths)

11.1.3.14 pfsubin()

template<class Field>
void pfsubin (
const Field & F,
const size_t M,
const size_t N,
typename Field::ConstElement_ptr B,
const size_t 1db,
typename Field::Element_ptr C,
const size_t Ildc,

size_t numths)
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11.1.3.15 fadd() [3/8]

template<class Field>
void fadd (
const Field & F,
const size_t M,
const size_t N,
typename Field::ConstElement_ptr A,
const size_t lIda,
typename Field::ConstElement_ptr B,
const size_t 1db,
typename Field::Element_ptr C,

const size_t 1dc)
fadd : matrix addition.

Computes C = A + B.

Parameters
F field
M rows
N cols

A dense matrix of size MxN
Ida | leading dimension of A

B dense matrix of size MxN
Idb | leading dimension of B
C dense matrix of size MxN
Idc | leading dimension of C

11.1.3.16 fsub() [2/4]

template<class Field>
void fsub (
const Field & F,
const size_t M,
const size_t N,
typename Field::ConstElement_ptr A4,
const size_t 1Ilda,
typename Field::ConstElement_ptr B,
const size_t 1db,
typename Field::Element_ptr C,

const size_t 1dc)
fsub : matrix subtraction.

Computes C = A - B.

Parameters
F field
M rows
N cols
A dense matrix of size MxN
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Parameters
Ida | leading dimension of A
B dense matrix of size MxN
ldb | leading dimension of B
C | dense matrix of size MxN
Idc | leading dimension of C

11.1.3.17 faddin() [2/5]

template<class Field>
void faddin (

faddin

const Field & F,

const size_t M,

const size_t N,

typename Field::ConstElement_ptr B,
const size_t 1db,

typename Field::Element_ptr C,

const size_t 1dc)

11.1.3.18 faddin() [3/5]

template<class Field>
void faddin (

const Field & F,

const FFLAS_UPLO uplo,

const size_t N,

typename Field::ConstElement_ptr B,
const size_t 1db,

typename Field::Element_ptr C,

const size_t 1dc)

fadding for symmetric matrices

11.1.3.19 fsubin() [2/3]

template<class Field>

void fsubin (

const Field & F,

const size_t M,

const size_t N,

typename Field::ConstElement_ptr B,
const size_t 1db,

typename Field::Element_ptr C,

const size_t 1dc)

fsubinC=C-B
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11.1.3.20 fadd() [4/8]

template<class Field>

void fadd (

const Field & F,

const size_t M,

const size_t N,

typename Field::ConstElement_ptr A4,
const size_t Ilda,

const typename Field::Element alpha,
typename Field::ConstElement_ptr B,
const size_t 1db,

typename Field::Element_ptr C,

const size_t 1dc)

fadd : matrix addition with scaling.

Computes C = A + alpha B.

Parameters
F field
M rows
N cols
A dense matrix of size MxN
Ida leading dimension of A
alpha | some scalar
B dense matrix of size MxN
ldb leading dimension of B
o dense matrix of size MxN
Idc leading dimension of C
11.1.3.21 fassign() [1/10]

template<class Field>

void fassign

(

const Field & F,

const size_t N,

typename Field::ConstElement_ptr Y,
const size_t 1incY,

typename Field::Element_ptr X,

const size_t incX) [inline]

fassign : x < y.

X is preallocated

Todo variant for triagular matrix

Parameters
F field
N size of the vectors
out | X vector in ¥
incX | stride of X
in Y vector in F
incY | stride of Y
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11.1.3.22 fassign()

template<>

void fassign (
const
const
const
const
float

const

11.1.3.23 fassign()

template<>

void fassign (
const
const
const
const
float

const

11.1.3.24 fassign()

template<>

void fassign (
const
const
const
const
float

const

11.1.3.25 fassign()

template<>

void fassign (
const
const
const

const

[2/10]

Givaro::Modular< float > & F,

size_t

N,

float * Y,

size_t
* X,

size_t

[3/10]

Givaro

size_t

incy,

incX) [inline]

::ModularBalanced< float > & F,
N,

float * Y,

size_t
* X,

size_t

[4/10]

Givaro

size_t

incy,

incX) [inline]

::ZRing< float > & F,
N,

float * Y,

size_t
* X,

size_t

[5/10]

Givaro
size_t
double

size_t

double * X,

const

11.1.3.26 fassign()

template<>

void fassign (
const
const
const

const

size_t

[6/10]

Givaro
size_t
double

size_t

double * X,

const

size_t

incy,

incX) [inline]

::Modular< double > & F,
N,
*x Y,

incy,

incX) [inline]

::ModularBalanced< double > & F,
NI
*x Y,

incy,

incX) [inline]
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11.1.3.27 fassign() [7/10]

template<>

void fassign (

const Givaro::ZRing< double > & F,
const size_t N,

const double *x Y,

const size_t 1incy,

double * X,

const size_t incX) [inline]

11.1.3.28 fassign() [8/10]

template<class Field>

void fassign (

const Field & F,

const size_t m,

const size_t n,

typename Field::ConstElement_ptr B,
const size_t 1db,

typename Field::Element_ptr A,

const size_t 1da)

fassign : A «+ B.
Parameters
F field
m | number of rows to copy
n number of cols to copy
A matrix in ¥
Ida | stride of A
B vectorin ¥
Idb | stride of B

11.1.3.29 faxpy() [1/6]

template<class Field>

void faxpy (

const Field & F,

const size_t N,

const typename Field::Element alpha,
typename Field::ConstElement_ptr X,
const size_t incX,

typename Field::Element_ptr Y,

const size_t incY) [inline]

faxpy 1y «+— a -z +y.

Parameters

| F | field
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Parameters
N size of the vectors
alpha | scalar
in X vector in F
incX | stride of X
in,out | Y vectorin F
incY | stride of Y

11.1.3.30 faxpy() [2/6]

template<>

void faxpy (
const Givaro::DoubleDomain & ,
const size_t N,
const Givaro::DoubleDomain::Element a,
Givaro::DoubleDomain: :ConstElement_ptr x,
const size_t incx,
Givaro::DoubleDomain: :Element_ptr y,

const size_t incy) [inline]

11.1.3.31 faxpy() [3/6]

template<>

void faxpy (
const Givaro::FloatDomain & ,
const size_t N,
const Givaro::FloatDomain::Element a,
Givaro::FloatDomain::ConstElement_ptr x,
const size_t incx,
Givaro::FloatDomain: :Element_ptr y,

const size_t incy) [inline]

11.1.3.32 faxpy() [4/6]

template<class Field>
void faxpy (
const Field & F,
const size_t m,
const size_t n,
const typename Field::Element alpha,
typename Field::ConstElement_ptr X,
const size_t 1dx,
typename Field::Element_ptr Y,

const size_t 1dy) [inline]
faxpy :y <~ a -z +y.

Parameters

| F | field
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Parameters
m row dimension
n column dimension
alpha | scalar
in X vectorin F
ldx leading dimension of X
in,out | Y vector in F
Idy leading dimension of Y

11.1.3.33 fdot() [1/11]

template<class Field>

Field::Element fdot (
const Field & F,
const size_t N,
typename Field::ConstElement_ptr x,
const size_t incx,
typename Field::ConstElement_ptr y,
const size_t incy,

ModeCategories::DefaultTag & MT) [inline]

11.1.3.34 fdot() [2/11]

template<class Field>

Field::Element fdot (
const Field & F,
const size_t N,
typename Field::ConstElement_ptr x,
const size_t incx,
typename Field::ConstElement_ptr y,
const size_t incy,

ModeCategories: :DelayedTag & MT) [inline]

11.1.3.35 fdot() [3/11]

template<>

Givaro: :DoubleDomain: :Element fdot (
const Givaro::DoubleDomain & ,
const size_t N,
Givaro::DoubleDomain: :ConstElement_ptr x,
const size_t incx,
Givaro::DoubleDomain: :ConstElement_ptr y,
const size_t incy,

ModeCategories: :DefaultTag & MT) [inline]
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11.1.3.36 fdot() [4/111]

template<>

Givaro::FloatDomain: :Element fdot (

const Givaro::FloatDomain & ,

const size_t N,

Givaro::FloatDomain: :ConstElement_ptr x,

const size_t incx,

Givaro::FloatDomain::ConstElement_ptr y,

const size_t incy,

ModeCategories::DefaultTag & MT) [inline]

11.1.3.37 fdot() [5/11]

template<class Field, class T>
Field::Element fdot (

const Field & F,

const size_t N,

typename Field::ConstElement_ptr x,
const size_t incx,

typename Field::ConstElement_ptr y,

const size_t incy,

11.1.3.38 fdot() [6/11]

template<class Field>
Field::Element fdot (

11.1.3.39 fdot() [7/11]

template<class Field>
Field::Element fdot (

ModeCategories: :ConvertTo< T > & MT) [inline]
const Field & F,

const size_t N,

typename Field::ConstElement_ptr x,

const size_t incx,

typename Field::ConstElement_ptr y,

const size_t incy,

ModeCategories: :DefaultBoundedTag & dbt) [inline]
const Field & F,

const size_t N,

typename Field::ConstElement_ptr x,

const size_t incx,

typename Field::ConstElement_ptr y,

const size_t incy,

const ParSegHelper::Sequential seq) [inline]
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11.1.3.40 fdot() [8/11]

template<class Field>
Field::Element fdot (

const Field & F,

const size_t N,

typename Field::ConstElement_ptr X,
const size_t incX,

typename Field::ConstElement_ptr Y,

const size_t incY) [inline]

fdot: dot product 27'y.

Parameters
F field
N size of the vectors
X vector in F
incX | stride of X
Y vector in ¥
incY | stride of Y

11.1.3.41 fgemm() [1/23]

template<class Field>
Field::Element_ptr fgemm (

const Field & F,
const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,

typename Field::ConstElement_ptr A4,

const size_t Ida,

typename Field::ConstElement_ptr B,

const size_t 1db,

const typename Field::Element beta,

typename Field::Element_ptr C,

const size_t Idc,

MMHelper< Field, MMHelperAlgo::Winograd, ModeCategories::ConvertTo< ElementCategories::MachineF1l

>, ParSeqgHelper::Sequential > & H) [inline]

11.1.3.42 fgemm() [2/23]

template<typename Field>

Field::Element_ptr fgemm (

const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,

const size_t n,
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const size_t k,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ida,

typename Field::ConstElement_ptr B,
const size_t 1db,

const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1Idc,

const ParSegHelper::Sequential seq)

11.1.3.43 fgemm() [3/23]

template<typename Field, class Cut, class Param>
Field::Element_ptr fgemm (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ilda,
typename Field::ConstElement_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t Idc,

const ParSegHelper::Parallel< Cut, Param > par)

11.1.3.44 fgemm() [4/23]

template<typename Field>

Field::Element_ptr fgemm (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t 1Ida,
typename Field::ConstElement_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1dc) [inline]

fgemm: Field GEneral Matrix Multiply.

[inline]

Computes C' = aop(A) x op(B) + SC Automatically set Winograd recursion level
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Parameters
F field.
ta if ta==FflasTrans then op(A) = A’, else op(4) = A,
tb same for matrix B
m see A
n see B
k see A

alpha | scalar
beta scalar

A op(A)ism x k

B op(B)isk xn

o Cismxmn

Ida leading dimension of A

Idb leading dimension of B

Ide leading dimension of C

w recursive levels of Winograd's algorithm are used. No argument (or -1) does auto computation of w.
Warning

« must be invertible

11.1.3.45 fgemm() [5/23]

template<typename Field, class ModeT, class ParSeg>
Field::Element_ptr fgemm (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ida,
typename Field::ConstElement_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Idc,
MMHelper< Field, MMHelperAlgo::Auto, ModeT, ParSeq > & H) [inline]

11.1.3.46 fgemm() [6/23]

template<class Field>
Field::Element_ptr fgemm (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,

const size_t m,
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> & H)

11.1.3.47

const size_t n,

const size_t k,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A4,
const size_t Ilda,

typename Field::ConstElement_ptr B,
const size_t 1db,

const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t Idc,

MMHelper< Field, MMHelperAlgo::Winograd,

[inline]

fsquare() [1/6]

template<class Field>

Field::Element_ptr fsquare (

const Field & F,

const FFLAS_TRANSPOSE ta,

const size_t n,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ilda,

const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1dc) [inline]

fsquare: Squares a matrix.

ModeCategories: :DelayedTag,

compute C' < «op(A)op(A) + BC over a Field F Avoid the conversion of B

Parameters
ta if ta==FflasTrans, op(4) = AT,
F field
n size of A
alpha | scalar
beta scalar
A dense matrix of size nxn
Ida leading dimension of A
C dense matrix of size nxn
Idc leading dimension of C
Bug why double ?
11.1.3.48 fsquare() [2/6]
template<>
double * fsquare (

const Givaro::ModularBalanced< double > & F,

const FFLAS_TRANSPOSE ta,

ParSeqgHelper: :Sequential
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const size_t n,
const double alpha,
const double x A,
const size_t Ida,
const double beta,
double *x C,

const size_t 1dc) [inline]

11.1.3.49 fsquare() [3/6]

template<>
float * fsquare (
const Givaro::ModularBalanced< float > & F,
const FFLAS_TRANSPOSE ta,
const size_t n,
const float alpha,
const float * A4,
const size_t Ilda,
const float beta,
float * C,

const size_t 1dc) [inline]

11.1.3.50 fsquare() [4/6]

template<>
double x fsquare (
const Givaro::Modular< double > & F,
const FFLAS_TRANSPOSE ta,
const size_t n,
const double alpha,
const double x A4,
const size_t Ilda,
const double beta,
double *x C,

const size_t 1dc) [inline]

11.1.3.51 fsquare() [5/6]

template<>
float * fsquare (
const Givaro::Modular< float > & F,
const FFLAS_TRANSPOSE ta,
const size_t n,
const float alpha,
const float * A4,
const size_t 1Ilda,
const float beta,
float * C,

const size_t 1dc) [inline]
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11.1.3.52 fgemm() [7/23]

template<typename RNS, typename ParSeqTrait>

FFPACK: :RNSInteger< RNS >::Element_ptr fgemm (

const FFPACK::RNSInteger< RNS > & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename FFPACK::RNSInteger< RNS >::Element alpha,

typename FFPACK::RNSInteger< RNS >::ConstElement_ptr Ad,

const size_t 1Ida,

typename FFPACK::RNSInteger< RNS >::ConstElement_ptr Bd,

const size_t 1db,

const typename FFPACK::RNSInteger< RNS >::Element beta,

typename FFPACK::RNSInteger< RNS >::Element_ptr Cd,

const size_t Ildc,

MMHelper< FFPACK::RNSInteger< RNS >, MMHelperAlgo::Classic, ModeCategories::DefaultTag,
ParSegHelper: :Compose< ParSegHelper::Sequential, ParSeqTrait > > & H) [inline]
11.1.3.53 fgemm() [8/23]
template<typename RNS>
FFPACK: :RNSInteger< RNS >::Element_ptr fgemm (

const FFPACK::RNSInteger< RNS > & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename FFPACK::RNSInteger< RNS >::Element alpha,

typename FFPACK::RNSInteger< RNS >::ConstElement_ptr Ad,

const size_t Ida,

typename FFPACK::RNSInteger< RNS >::ConstElement_ptr Bd,

const size_t 1db,

const typename FFPACK::RNSInteger< RNS >::Element beta,

typename FFPACK::RNSInteger< RNS >::Element_ptr Cd,

const size_t Idc,

MMHelper< FFPACK::RNSInteger< RNS >, MMHelperAlgo::Classic, ModeCategories::DefaultTag,

ParSegHelper: :Sequential > & H) [inline]

11.1.3.54 fgemm() [9/23]

template<typename RNS, typename ParSeqTrait>
FFPACK: :RNSInteger< RNS >::Element_ptr fgemm (

const
const
const
const
const
const

const

FFPACK: :RNSInteger< RNS > & F,

FFLAS_TRANSPOSE ta,

FFLAS_TRANSPOSE tb,

size_t m,

size_t n,

size_t k,

typename FFPACK::RNSInteger< RNS >::Element alpha,

typename FFPACK::RNSInteger< RNS >::ConstElement_ptr Ad,
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const size_t Ilda,

typename FFPACK::RNSInteger< RNS >::ConstElement_ptr Bd,

const size_t 1db,

const typename FFPACK::RNSInteger< RNS >::Element beta,

typename FFPACK::RNSInteger< RNS >::Element_ptr Cd,

const size_t Ildc,

MMHelper< FFPACK::RNSInteger< RNS >, MMHelperAlgo::Classic, ModeCategories::DefaultTag,
ParSegHelper: :Compose< ParSegHelper::Parallel< CuttingStrategy::RNSModulus, StrategyParameter::Threads
>, ParSeqTrait > > & H) [inline]

11.1.3.55 fgemm() [10/23]

template<typename RNS, typename Cut, typename Param>
FFPACK: :RNSInteger< RNS >::Element_ptr fgemm (
const FFPACK::RNSInteger< RNS > & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const typename FFPACK::RNSInteger< RNS >::Element alpha,
typename FFPACK::RNSInteger< RNS >::ConstElement_ptr Ad,
const size_t Ida,
typename FFPACK::RNSInteger< RNS >::ConstElement_ptr Bd,
const size_t 1db,
const typename FFPACK::RNSInteger< RNS >::Element beta,
typename FFPACK::RNSInteger< RNS >::Element_ptr Cd,
const size_t Idc,
MMHelper< FFPACK::RNSInteger< RNS >, MMHelperAlgo::Classic, ModeCategories::DefaultTag,
ParSeqgHelper::Parallel< Cut, Param > > & H) [inline]

11.1.3.56 fgemm() [11/23]

template<class ParSeqg>
Givaro::Integer * fgemm (
const Givaro::ZRing< Givaro::Integer > & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const Givaro::Integer alpha,
const Givaro::Integer * A,
const size_t 1Ilda,
const Givaro::Integer * B,
const size_t 1db,
Givaro::Integer beta,
Givaro::Integer * C,
const size_t 1Idc,
MMHelper< Givaro::ZRing< Givaro::Integer >, MMHelperAlgo::Classic, ModeCategories::ConvertTo<
ElementCategories: :RNSElementTag >, ParSeq > & H) [inline]
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11.1.3.57 fgemm() [12/23]

template<typename RNS, class ModeT>

RNS: :Element_ptr fgemm (

const
const
const
const
const
const

const

FFPACK: :RNSInteger< RNS > & F,
FFLAS_TRANSPOSE ta,
FFLAS_TRANSPOSE tb,

size_t m,

size_t n,

size_t k,

typename RNS::Element alpha,

typename RNS::ConstElement_ptr Ad,

const

size_t 1da,

typename RNS::ConstElement_ptr Bd,

const

const

size_t 1db,
typename RNS::Element beta,

typename RNS::Element_ptr Cd,

const

MMHelper< FFPACK::RNSInteger< RNS >, MMHelperAlgo::Winograd,

> & H) [inline]

size_t 1ldc,

11.1.3.58 fgemm() [13/23]

template<typename RNS>

RNS::Element_ptr fgemm (

const
const
const
const
const
const

const

FFPACK: :RNSIntegerMod< RNS > & F,
FFLAS_TRANSPOSE ta,
FFLAS_TRANSPOSE tb,

size_t m,

size_t n,

size_t k,

typename RNS::Element alpha,

typename RNS::ConstElement_ptr Ad,

const

size_t 1lda,

typename RNS::ConstElement_ptr Bd,

const

const

size_t 1db,
typename RNS::Element beta,

typename RNS::Element_ptr Cd,

const

size_t 1dc,

ModeT,

ParSeqgHelper::Sequential

MMHelper< FFPACK::RNSIntegerMod< RNS >, MMHelperAlgo::Winograd > & H) [inline]

11.1.3.59 fgemm() [14/23]

Givaro::Integer * fgemm (

const
const
const
const
const
const
const
const
const

const

Givaro::Modular< Givaro::Integer > & F,
FFLAS_TRANSPOSE ta,

FFLAS_TRANSPOSE tb,

size_t m,

size_t n,

size_t k,

Givaro::Integer alpha,

Givaro::Integer * A4,

size_t 1da,

Givaro::Integer * B,
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const size_t 1db,

const Givaro::Integer beta,

Givaro::Integer * C,

const size_t Idc,

MMHelper< Givaro::Modular< Givaro::Integer >, MMHelperAlgo::Classic, ModeCategories::ConvertTo<
ElementCategories: :RNSElementTag > > & H) [inline]

11.1.3.60 fgemm() [15/23]

template<class ParSeqg>
Givaro::Integer * fgemm (
const Givaro::Modular< Givaro::Integer > & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const Givaro::Integer alpha,
const Givaro::Integer * A,
const size_t lIda,
const Givaro::Integer * B,
const size_t 1db,
const Givaro::Integer beta,
Givaro::Integer * C,
const size_t 1Idc,
MMHelper< Givaro::Modular< Givaro::Integer >, MMHelperAlgo::Auto, ModeCategories::ConvertTo<
ElementCategories: :RNSElementTag >, ParSeq > & H) [inline]

11.1.3.61 fgemm() [16/23]

template<size_t K1, size_t K2, class ParSeg>
RecInt::ruint< K1 > * fgemm (
const Givaro::Modular< RecInt::ruint< K1 >, RecInt::ruint< K2 > > & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const RecInt::ruint< K1 > alpha,
const RecInt::ruint< K1 > x A4,
const size_t 1Ilda,
const RecInt::ruint< K1 > x B,
const size_t 1db,
RecInt::ruint< K1 > beta,
RecInt::ruint< K1 > * C,
const size_t Ildc,
MMHelper< Givaro::Modular< RecInt::ruint< K1 >, RecInt::ruint< K2 > >, MMHelperAlgo::Classic,
ModeCategories: :ConvertTo< ElementCategories::RNSElementTag >, ParSeq > & H) [inline]

11.1.3.62 fgemm() [17/23]

template<class Field, class ModeT>
Field::Element_ptr fgemm (
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const Field & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t lIda,

typename Field::ConstElement_ptr B,
const size_t 1db,

const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1Idc,

MMHelper< Field, MMHelperAlgo::Winograd, ModeT > & H) [inline]

11.1.3.63 fgemm() [18/23]

template<class Field, class ModeT, class Cut, class Param>
Field::Element_ptr fgemm (

const Field & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,

typename Field::ConstElement_ptr A,

const size_t 1Ilda,

typename Field::ConstElement_ptr B,

const size_t 1db,

const typename Field::Element beta,

typename Field::Element_ptr C,

const size_t 1Ildc,

MMHelper< Field, MMHelperAlgo::WinogradPar, ModeT, ParSegHelper::Parallel< Cut,
Param > > & H) [inline]

11.1.3.64 fgemv() [1/19]

template<class Field>
Field::Element_ptr fgemv (
const Field & F,
const FFLAS_TRANSPOSE ta,
const size_t M,
const size_t N,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t 1lda,
typename Field::ConstElement_ptr X,
const size_t incX,
const typename Field::Element beta,
typename Field::Element_ptr Y,
const size_t incy,
MMHelper< Field, MMHelperAlgo::Classic, ModeCategories::ConvertTo< ElementCategories::MachineFlo
> > & H) [inline]
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11.1.3.65 fgemv() [2/19]

template<class Field>

Field::Element_ptr fgemv (

const Field & F,

const FFLAS_TRANSPOSE ta,

const size_t M,

const size_t N,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A4,
const size_t Ilda,

typename Field::ConstElement_ptr X,
const size_t incX,

const typename Field::Element beta,
typename Field::Element_ptr Y,

const size_t 1incy,

MMHelper< Field, MMHelperAlgo::Classic, ModeCategories:

11.1.3.66 fgemv() [3/19]

template<class Field>

Field::Element_ptr fgemv (

const Field & F,

const FFLAS_TRANSPOSE ta,

const size_t M,

const size_t N,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A4,
const size_t Ida,

typename Field::ConstElement_ptr X,
const size_t incX,

const typename Field::Element beta,
typename Field::Element_ptr Y,

const size_t 1incy,

MMHelper< Field, MMHelperAlgo::Classic, ModeCategories

11.1.3.67 fgemv() [4/19]

template<class Field>

Field::Element_ptr fgemv (

const Field & F,

const FFLAS_TRANSPOSE ta,

const size_t M,

const size_t N,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ida,

typename Field::ConstElement_ptr X,
const size_t incX,

const typename Field::Element beta,
typename Field::Element_ptr Y,

const size_t incy,

MMHelper< Field, MMHelperAlgo::Classic, ModeCategories

:DelayedTag > & H)

::DefaultTag > & H)

::LazyTag > & H)

[inline]

[inline]

[inline]
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11.1.3.68 fgemv() [5/19]

template<class Field>

Field::Element_ptr fgemv (

const Field & F,

const FFLAS_TRANSPOSE TransA,

const size_t N,

const size_t N,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A4,
const size_t Ilda,

typename Field::ConstElement_ptr X,
const size_t incX,

const typename Field::Element beta,
typename Field::Element_ptr Y,

const size_t incY) [inline]

finite prime Field GEneral Matrix Vector multiplication.

Computes Y <+ aop(4)X + 5Y.

Parameters
F field
TransA | if TransA==FflasTrans then op(4) = A’.
M rows
N cols
alpha scalar
A dense matrix of size MxN
Ida leading dimension of A
X dense vector of size N
incX stride of X
beta scalar

out | Y dense vector of size M

incY stride of Y

11.1.3.69 fgemv() [6/19]

Givaro::ZRing< int64_t >::Element_ptr fgemv (

> & H)

const Givaro::ZRing< inté64_t > & F,
const FFLAS_TRANSPOSE ta,

const size_t M,

const size_t N,

const int64_t alpha,

const int64_t x A,

const size_t Ilda,

const int64d_t x X,

const size_t incX,

const int64_t beta,

int64_t *x Y,

const size_t incy,

MMHelper< Givaro::ZRing< int64_t >,

[inline]

MMHelperAlgo: :Classic,

ModeCategories: :DefaultTag
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11.1.3.70 fgemv() [7/19]

Givaro::DoubleDomain: :Element_ptr fgemv (
const Givaro::DoubleDomain & F,
const FFLAS_TRANSPOSE ta,
const size_t M,
const size_t N,
const Givaro::DoubleDomain::Element alpha,
const Givaro::DoubleDomain::ConstElement_ptr A4,
const size_t Ida,
const Givaro::DoubleDomain::ConstElement_ptr X,
const size_t incX,
const Givaro::DoubleDomain::Element beta,
Givaro::DoubleDomain: :Element_ptr Y,
const size_t incy,
MMHelper< Givaro::DoubleDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag
> & H) [inline]

11.1.3.71 fgemv() [8/19]

template<class Field>

Field::Element_ptr fgemv (
const Field & F,
const FFLAS_TRANSPOSE ta,
const size_t M,
const size_t N,
const typename Field::Element alpha,
const typename Field::ConstElement_ptr A,
const size_t Ida,
const typename Field::ConstElement_ptr X,
const size_t incX,
const typename Field::Element beta,
typename Field::Element_ptr Y,
const size_t 1incy,
MMHelper< Field, MMHelperAlgo::Classic, ModeCategories::DefaultBoundedTag > & H)

[inline]

11.1.3.72 fgemv() [9/19]

Givaro::FloatDomain: :Element_ptr fgemv (
const Givaro::FloatDomain & F,
const FFLAS_TRANSPOSE ta,
const size_t M,
const size_t N,
const Givaro::FloatDomain::Element alpha,
const Givaro::FloatDomain::ConstElement_ptr A,
const size_t Ida,
const Givaro::FloatDomain::ConstElement_ptr X,
const size_t incX,
const Givaro::FloatDomain::Element beta,
Givaro::FloatDomain::Element_ptr Y,
const size_t incy,
MMHelper< Givaro::FloatDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag
> & H) [inline]
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11.1.3.73 fgemv() [10/19]

template<class Field, class Cut, class Param>
Field::Element_ptr fgemv (
const Field & F,
const FFLAS_TRANSPOSE ta,
const size_t m,
const size_t n,
const typename Field::Element alpha,
const typename Field::ConstElement_ptr A,
const size_t Ilda,
const typename Field::ConstElement_ptr X,
const size_t incX,
const typename Field::Element beta,
typename Field::Element_ptr Y,
const size_t 1incy,

ParSegHelper: :Parallel< Cut, Param > & parH)

11.1.3.74 fgemv() [11/19]

template<class Field>

Field::Element_ptr fgemv (
const Field & F,
const FFLAS_TRANSPOSE ta,
const size_t m,
const size_t n,
const typename Field::Element alpha,
const typename Field::ConstElement_ptr A,
const size_t Ida,
const typename Field::ConstElement_ptr X,
const size_t incX,
const typename Field::Element beta,
typename Field::Element_ptr Y,
const size_t 1incy,

ParSegHelper::Sequential & seqgH)

11.1.3.75 fgemv() [12/19]

FFPACK: :rns_double: :Element_ptr fgemv (

const FFPACK::RNSInteger< FFPACK::rns_double > & F,

const FFLAS_TRANSPOSE ta,

const size_t M,

const size_t N,

const FFPACK::rns_double::Element alpha,

FFPACK: :rns_double: :ConstElement_ptr A,

const size_t Ida,

FFPACK: :rns_double: :ConstElement_ptr X,

const size_t incX,

const FFPACK::rns_double::Element beta,

FFPACK: :rns_double: :Element_ptr Y,

const size_t 1incY,

MMHelper< FFPACK::RNSInteger< FFPACK::rns_double >,
> & H) [inline]

MMHelperAlgo: :Classic,

ModeCategories: :Defat
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11.1.3.76 fgemv() [13/19]

FFPACK: :rns_double: :Element_ptr fgemv (

const FFPACK::RNSIntegerMod< FFPACK::rns_double > & F,

const FFLAS_TRANSPOSE ta,

const size_t M,

const size_t N,

const FFPACK::rns_double::Element alpha,
FFPACK: :rns_double: :ConstElement_ptr A,
const size_t Ida,

FFPACK: :rns_double: :ConstElement_ptr X,
const size_t incX,

const FFPACK::rns_double::Element beta,
FFPACK: :rns_double: :Element_ptr Y,

const size_t incy,

MMHelper< FFPACK::RNSIntegerMod< FFPACK::rns_double >,

ModeCategories: :DefaultTag > & H) [inline]

11.1.3.77 fgemv() [14/19]

Givaro::Integer *x fgemv (

const Givaro::ZRing< Givaro::Integer > & F,
const FFLAS_TRANSPOSE ta,
const size_t m,

const size_t n,

const Givaro::Integer alpha,
Givaro::Integer % A,

const size_t Ida,
Givaro::Integer * X,

const size_t 1ldx,
Givaro::Integer beta,
Givaro::Integer * Y,

const size_t l1dy,

MMHelperAlgo::Classic,

MMHelper< Givaro::ZRing< Givaro::Integer >, MMHelperAlgo::Classic, ModeCategories::ConvertTo<

ElementCategories: :RNSElementTag > > & H) [inline]

11.1.3.78 fgemv() [15/19]

Givaro::Integer * fgemv (

const Givaro::Modular< Givaro::Integer > & F,
const FFLAS_TRANSPOSE ta,
const size_t m,

const size_t n,

const Givaro::Integer alpha,
Givaro::Integer * A,

const size_t Ilda,
Givaro::Integer * X,

const size_t 1ldx,
Givaro::Integer beta,
Givaro::Integer * Y,

const size_t 1dy,

MMHelper< Givaro::Modular< Givaro::Integer >, MMHelperAlgo::Classic, ModeCategories::ConvertTo<

ElementCategories: :RNSElementTag > > & H) [inline]
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11.1.3.79 fgemv() [16/19]

template<size_t K1, size_t K2, class ParSeg>
RecInt::ruint< K1 > * fgemv (
const Givaro::Modular< RecInt::ruint< K1 >, RecInt::ruint< K2 > > & F,
const FFLAS_TRANSPOSE ta,
const size_t m,
const size_t n,
const RecInt::ruint< K1 > alpha,
const RecInt::ruint< K1 > x A,
const size_t Ilda,
const RecInt::ruint< K1 > % X,
const size_t incx,
RecInt::ruint< K1 > beta,
RecInt::ruint< K1 > x Y,
const size_t incy,
MMHelper< Givaro::Modular< RecInt::ruint< K1 >, RecInt::ruint< K2 > >, MMHelperAlgo::Classic,
ModeCategories: :ConvertTo< ElementCategories::RNSElementTag >, ParSeq > & H) [inline]

11.1.3.80 fger() [1/12]

template<class Field>

void fger (
const Field & F,
const size_t M,
const size_t N,
const typename Field::Element alpha,
typename Field::ConstElement_ptr x,
const size_t incx,
typename Field::ConstElement_ptr y,
const size_t incy,
typename Field::Element_ptr A4,

const size_t 1da) [inline]
fger: rank one update of a general matrix

Computes A <+ az.y’ + A

Parameters
F field
M rows
N cols
alpha | scalar

in,out | A dense matrix of size MxN and leading dimension 1da

Ida leading dimension of A
X dense vector of size M
incx stride of X
y dense vector of size N
incy stride of Y
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11.1.3.81 fger() [2/12]

template<class Field>
void fger (
const Field & F,
const size_t M,
const size_t N,
const typename Field::Element alpha,
typename Field::ConstElement_ptr x,
const size_t incx,
typename Field::ConstElement_ptr y,
const size_t incy,
typename Field::Element_ptr A,
const size_t 1Ida,
MMHelper< Field, MMHelperAlgo::Classic, ModeCategories::ConvertTo< ElementCategories::MachineFlo
> > & H) [inline]

11.1.3.82 fger() [3/12]

template<class Field, class AnyTag>
void fger (
const Field & F,
const size_t M,
const size_t N,
const typename Field::Element alpha,
typename Field::ConstElement_ptr x,
const size_t incx,
typename Field::ConstElement_ptr vy,
const size_t incy,
typename Field::Element_ptr A4,
const size_t lIda,
MMHelper< Field, MMHelperAlgo::Classic, AnyTag > & H) [inline]

11.1.3.83 fger() [4/12]

void fger (
const Givaro::DoubleDomain & F,
const size_t M,
const size_t N,
const Givaro::DoubleDomain::Element alpha,
const Givaro::DoubleDomain::ConstElement_ptr x,
const size_t incx,
const Givaro::DoubleDomain::ConstElement_ptr y,
const size_t incy,
Givaro::DoubleDomain: :Element_ptr A,
const size_t Ida,
MMHelper< Givaro::DoubleDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag
> & H) [inline]
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11.1.3.84 fger() [5/12]

template<class Field>
void fger (
const Field & F,
const size_t M,
const size_t N,
const typename Field::Element alpha,
const typename Field::ConstElement_ptr x,
const size_t incx,
const typename Field::ConstElement_ptr y,
const size_t incy,
typename Field::Element_ptr A4,
const size_t 1Ida,
MMHelper< Field, MMHelperAlgo::Classic, ModeCategories::DefaultBoundedTag > & H)

[inline]

11.1.3.85 fger() [6/12]

void fger (
const Givaro::FloatDomain & F,
const size_t M,
const size_t N,
const Givaro::FloatDomain::Element alpha,
const Givaro::FloatDomain::ConstElement_ptr x,
const size_t incx,
const Givaro::FloatDomain::ConstElement_ptr y,
const size_t incy,
Givaro::FloatDomain: :Element_ptr A,
const size_t Ilda,
MMHelper< Givaro::FloatDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag
> & H) [inline]

11.1.3.86 fger() [7/12]

template<class Field>
void fger (
const Field & F,
const size_t M,
const size_t N,
const typename Field::Element alpha,
typename Field::ConstElement_ptr x,
const size_t incx,
typename Field::ConstElement_ptr y,
const size_t incy,
typename Field::Element_ptr A,
const size_t Ida,
MMHelper< Field, MMHelperAlgo::Classic, ModeCategories::LazyTag > & H) [inline]
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11.1.3.87 fger() [8/12]

template<class Field>

void fger (
const Field & F,
const size_t M,
const size_t N,
const typename Field::Element alpha,
typename Field::ConstElement_ptr x,
const size_t incx,
typename Field::ConstElement_ptr y,
const size_t incy,
typename Field::Element_ptr A,
const size_t 1Ida,

MMHelper< Field, MMHelperAlgo::Classic, ModeCategories::DelayedTag > & H) [inline]

11.1.3.88 fger() [9/12]

void fger (

const Givaro::Modular< Givaro::Integer > & F,

const size_t N,

const size_t N,

const typename Givaro::Integer alpha,

typename Givaro::Integer * Xx,

const size_t incx,

typename Givaro::Integer * y,

const size_t incy,

typename Givaro::Integer x A,

const size_t Ida,

MMHelper< Givaro::Modular< Givaro::Integer >, MMHelperAlgo::Classic, ModeCategories::ConvertTo<
ElementCategories: :RNSElementTag > > & H) [inline]

11.1.3.89 fger() [10/12]

template<typename RNS>
void fger (
const FFPACK::RNSInteger< RNS > & F,
const size_t M,
const size_t N,
const typename FFPACK::RNSInteger< RNS >::Element alpha,
typename FFPACK::RNSInteger< RNS >::Element_ptr x,
const size_t incx,
typename FFPACK::RNSInteger< RNS >::Element_ptr y,
const size_t incy,
typename FFPACK::RNSInteger< RNS >::Element_ptr A,
const size_t Ida,
MMHelper< FFPACK::RNSInteger< RNS >, MMHelperAlgo::Classic, ModeCategories::DefaultTag
> & H) [inline]
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11.1.3.90 fger() [11/12]

template<typename RNS>
void fger (
const FFPACK::RNSIntegerMod< RNS > & F,
const size_t N,
const size_t N,
const typename FFPACK::RNSIntegerMod< RNS >::Element alpha,
typename FFPACK::RNSIntegerMod< RNS >::Element_ptr x,
const size_t incx,
typename FFPACK::RNSIntegerMod< RNS >::Element_ptr y,
const size_t incy,
typename FFPACK::RNSIntegerMod< RNS >::Element_ptr A,
const size_t Ida,
MMHelper< FFPACK::RNSIntegerMod< RNS >, MMHelperAlgo::Classic > & H) [inline]

11.1.3.91 freduce() [1/11]

template<class Field>
void freduce (
const Field & F,
const size_t n,
typename Field::ConstElement_ptr Y,
const size_t incy,
typename Field::Element_ptr X,

const size_t incX)

freduce = < ymodF'.

Parameters
F field
n size of the vectors
Y vector of Element
incY | stride of Y
X vector in F
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.92 freduce() [2/11]

template<class Field>
void freduce (
const Field & F,
const size_t n,
typename Field::Element_ptr X,

const size_t incX)

freduce x < xmodF.
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Parameters
F field
n size of the vectors
X vector in F
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.93 freduce_constoverride() [1/2]

template<class Field>
void freduce_constoverride (
const Field & F,
const size_t m,
typename Field::ConstElement_ptr A,

const size_t incX)

11.1.3.94 finit() [1/8]

template<class Field, class ConstOtherElement_ptr>
void finit (

const Field & F,

const size_t n,

ConstOtherElement_ptr Y,

const size_t 1incy,

typename Field::Element_ptr X,

const size_t incX)

11.1.3.95 finit() [2/8]

template<class Field>
void finit (
const Field & F,
const size_t n,
typename Field::Element_ptr X,

const size_t incX)

finit Initializes X in F'S.

Parameters
F field
n size of the vectors
X vector in F°
incX | stride of X
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11.1.3.96 freduce() [3/11]

template<class Field>

void freduce (

const Field & F,
const size_t m,
const size_t n,
typename Field::Element_ptr A4,

const size_t 1da)

freduce A < AmodF.

Parameters
F field
m number of rows
n number of cols
A matrix in ¥
Ida | stride of A

11.1.3.97 freduce() [4/11]

template<class Field>

void freduce (

const Field & F,

const FFLAS_UPLO UpLo,

const size_t N,

typename Field::Element_ptr A4,

const size_t 1da)

freduce for square symmetric matrices

11.1.3.98 pfreduce()

template<class Field>

void pfreduce (

const Field & F,

const size_t m,

const size_t n,

typename Field::Element_ptr A,
const size_t lIda,

const size_t numths)

11.1.3.99 freduce() [5/11]

template<class Field>

void freduce (

const Field & F,

const size_t m,

const size_t n,

typename Field::ConstElement_ptr B,
const size_t 1db,

typename Field::Element_ptr A4,

const size_t 1da)

freduce A <+ Bmod[F'.
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Parameters

F field

m number of rows

n number of cols

A matrix in £

Ida | stride of A

B matrix in Element
Idb | stride of B

11.1.3.100 freduce_constoverride() [2/2]

template<class Field>
void freduce_constoverride (
const Field & F,
const size_t m,
const size_t n,
typename Field::ConstElement_ptr A,

const size_t lda)

11.1.3.101 finit() [3/8]

template<class Field, class OtherElement_ptr>
void finit (

const Field & F,

const size_t m,

const size_t n,

const OtherElement_ptr B,

const size_t 1db,

typename Field::Element_ptr A4,

const size_t 1da)

finit A < BmodF'.
Parameters

F field

m number of rows

n number of cols

A matrix in ¥

Ida | stride of A

B matrix in OtherElement
Idb | stride of B

11.1.3.102 finit() 4/81

template<class Field>
void finit (
const Field & F,
const size_t m,
const size_t n,
typename Field::Element_ptr A4,

const size_t 1da)
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11.1.3.103 freduce() [6/11]

template<>

void freduce (
const FFPACK::RNSIntegerMod< FFPACK::rns_double > & F,
const size_t n,
FFPACK: :RNSIntegerMod< FFPACK::rns_double >::Element_ptr A4,

size_t inc) [inline]

11.1.3.104 freduce() [7/11]

template<>
void freduce (
const FFPACK::RNSIntegerMod< FFPACK::rns_double > & F,
const size_t m,
const size_t n,
FFPACK: :rns_double: :Element_ptr A4,

size_t 1da) [inline]

11.1.3.105 freivalds()

template<class Field>
bool freivalds (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ida,
typename Field::ConstElement_ptr B,
const size_t 1db,
typename Field::ConstElement_ptr C,

const size_t 1dc) [inline]
freivalds: Freivalds GEneral Matrix Multiply Random Check.
Randomly Checks C' = aop(A) x op(B)

Parameters
F field.
ta if ta==FflasTrans then op(A) = A, else op(4) = A,
tb same for matrix B
m see A
n see B
k see A
alpha | scalar
A op(A)ism x k
B op(B)isk xn
C Cismxn
lda leading dimension of A
ldb leading dimension of B
Idc leading dimension of C

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



112

Namespace Documentation

11.1.3.106 fscalin() [1/10]

template<class Field>
void fscalin (
const Field & F,
const size_t n,
const typename Field::Element alpha,
typename Field::Element_ptr X,

const size_t incX) [inline]

fscalin x + o - .

Parameters
F field
n size of the vectors
alpha | scalar
X vectorin F
incX | stride of X

Bug use cblas_(d)scal when possible

Todo check if comparison with +/-1,0 is necessary.

11.1.3.107 fscal() [1/10]

template<class Field>
void fscal (
const Field & F,
const size_t n,
const typename Field::Element alpha,
typename Field::ConstElement_ptr X,
const size_t incX,
typename Field::Element_ptr Y,
[inline]

const size_t incY)

fscal y < o - .

Parameters

F field
n size of the vectors
alpha | scalar

in X vectorin F
incX | stride of X

out | Y vectorin F
incY | stride of Y

Bug use cblas_(d)scal when possible

Todo check if comparison with +/-1,0 is necessary.
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11.1.3.108 fscal() [2/10]

template<>

void fscal (
const Givaro::DoubleDomain & ,
const size_t N,
const Givaro::DoubleDomain::Element a,
Givaro::DoubleDomain: :ConstElement_ptr x,
const size_t incx,
Givaro::DoubleDomain: :Element_ptr y,

const size_t incy) [inline]

11.1.3.109 fscal() [3/10]

template<>

void fscal (
const Givaro::FloatDomain & ,
const size_t N,
const Givaro::FloatDomain::Element a,
Givaro::FloatDomain::ConstElement_ptr x,
const size_t incx,
Givaro::FloatDomain: :Element_ptr y,

const size_t incy) [inline]

11.1.3.110 fscalin() [2/10]

template<>
void fscalin (
const Givaro::DoubleDomain & ,
const size_t N,
const Givaro::DoubleDomain::Element a,
Givaro::DoubleDomain: :Element_ptr y,

const size_t incy) [inline]

11.1.3.111 fscalin() [3/10]

template<>
void fscalin (
const Givaro::FloatDomain & ,
const size_t N,
const Givaro::FloatDomain::Element a,
Givaro::FloatDomain: :Element_ptr y,

const size_t incy) [inline]

11.1.3.112 fscalin() [4/10]

template<class Field>
void fscalin (
const Field & F,
const size_t m,
const size_t n,
const typename Field::Element alpha,
typename Field::Element_ptr A4,

const size_t 1da) [inline]

fscalin A < a - A.
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Parameters

F field

m number of rows

n number of cols

alpha | homotecie scalar

A matrix in ¥

Ida stride of A

11.1.3.113 fscal() [4/10]

template<class Field>

void fscal (

const Field & F,

const size_t m,

const size_t n,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ida,

typename Field::Element_ptr B,

const size_t 1db) [inline]

fscal B + a - A.

Parameters
F field
m number of rows
n number of cols

alpha | homotecie scalar

in A matrix in ¥
Ida stride of A
out | B matrix in ¥
Idb stride of B

11.1.3.114 fscalin() [5/10]

template<>

void fscalin

(

const FFPACK::RNSInteger< FFPACK::rns_double > & F,

const size_t n,
const FFPACK::rns_double::Element alpha,
FFPACK: :rns_double: :Element_ptr A,

const size_t inc) [inline]
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11.1.3.115 fscal() [5/10]

template<>
void fscal (
const FFPACK::RNSInteger< FFPACK::rns_double > & F,
const size_t n,
const FFPACK::rns_double::Element alpha,
FFPACK: :rns_double: :ConstElement_ptr A,
const size_t Ainc,
FFPACK: :rns_double: :Element_ptr B,

const size_t Binc) [inline]

11.1.3.116 fscalin() [6/10]

template<>
void fscalin (
const FFPACK::RNSInteger< FFPACK::rns_double > & F,
const size_t m,
const size_t n,
const FFPACK::rns_double::Element alpha,
FFPACK: :rns_double: :Element_ptr A,

const size_t 1da) [inline]

11.1.3.117 fscal() [6/10]

template<>
void fscal (
const FFPACK::RNSInteger< FFPACK::rns_double > & F,
const size_t m,
const size_t n,
const FFPACK::rns_double::Element alpha,
FFPACK: :rns_double: :ConstElement_ptr A4,
const size_t 1Ilda,
FFPACK: :rns_double: :Element_ptr B,

const size_t 1db) [inline]

11.1.3.118 fscalin() [7/10]

template<>
void fscalin (
const FFPACK::RNSIntegerMod< FFPACK::rns_double > & F,
const size_t n,
const typename FFPACK::RNSIntegerMod< FFPACK::rns_double >::Element alpha,
typename FFPACK::RNSIntegerMod< FFPACK::rns_double >::Element_ptr A4,

const size_t 1inc) [inline]
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11.1.3.119 fscal() [7/10]

template<>
void fscal (
const FFPACK::RNSIntegerMod< FFPACK::rns_double > & F,
const size_t n,
const FFPACK::rns_double::Element alpha,
FFPACK: :rns_double: :ConstElement_ptr A,
const size_t Ainc,
FFPACK: :rns_double: :Element_ptr B,

const size_t Binc) [inline]

11.1.3.120 fscalin() [8/10]

template<>
void fscalin (
const FFPACK::RNSIntegerMod< FFPACK::rns_double > & F,
const size_t m,
const size_t n,
const FFPACK::rns_double::Element alpha,
FFPACK: :rns_double: :Element_ptr A4,

const size_t 1da) [inline]

11.1.3.121 fscal() [8/10]

template<>
void fscal (
const FFPACK::RNSIntegerMod< FFPACK::rns_double > & F,
const size_t m,
const size_t n,
const FFPACK::rns_double::Element alpha,
FFPACK: :rns_double: :ConstElement_ptr A,
const size_t lIda,
FFPACK: :rns_double: :Element_ptr B,

const size_t 1db) [inline]

11.1.3.122 fsyr2k()

template<class Field>

Field::Element_ptr fsyr2k (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t n,
const size_t k,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A4,
const size_t Ilda,
typename Field::ConstElement_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1dc) [inline]
fsyr2k: Symmetric Rank 2K update
Computes the Lower or Upper triangular part of C' = a(Ax BT+ Bx AT)+C or C = a(AT x B+ BT x A)+3C
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Parameters

F field.

UpLo | whether to compute the upper or the lower triangular part of the symmetric matrix C

trans | if ta==FflasNoTrans then compute C' = a(A x BT + B x AT) + BC, else
C = a(AT x B+ BT x A) + BC

n order of matrix C

k see A

alpha | scalar

A Aisn x k (FflasNoTrans) or A is k x n (FflasTrans)
Ida leading dimension of A

beta scalar

C Cisnxn

Ide leading dimension of C

Warning

« must be invertible

11.1.3.123 fsyrk() [1/16]

template<class Field>
Field::Element_ptr fsyrk (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t n,
const size_t k,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ilda,
const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1dc) [inline]
fsyrk: Symmetric Rank K update
Computes the Lower or Upper triangular part of C' = oA x AT + BC or C = a AT x A+ C

Parameters

F field.

UpLo | whether to compute the upper or the lower triangular part of the symmetric matrix C

trans | if ta==FflasNoTrans then comput C = aA x AT + BC, else C = a AT x A+ BC

n order of matrix C

k see A

alpha | scalar

A AisnxkorAisk xn
lda leading dimension of A

beta scalar

C Cisnxn

Ide leading dimension of C
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Warning

o must be invertible

11.1.3.124 fsyrk() [2/16]

template<class Field>

Field::Element_ptr fsyrk (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t N,
const size_t K,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ilda,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t 1Idc,

const ParSegHelper::Sequential seq) [inline]

11.1.3.125 fsyrk() [3/16]

template<class Field>
Field::Element_ptr fsyrk (

const Field & F,

const FFLAS_UPLO UpLo,

const FFLAS_TRANSPOSE trans,

const size_t N,

const size_t K,

const typename Field::Element alpha,

typename Field::ConstElement_ptr A4,

const size_t Ilda,

const typename Field::Element beta,

typename Field::Element_ptr C,

const size_t Idc,

MMHelper< Field, MMHelperAlgo::Classic, ModeCategories::DefaultTag > & H) [inline]

11.1.3.126 fsyrk() [4/16]

template<class Field>

Field::Element_ptr fsyrk (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t N,
const size_t K,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t 1Ida,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Idc,

MMHelper< Field, MMHelperAlgo::Classic, ModeCategories::ConvertTo< ElementCategories::MachineFlo

>, ParSeqgHelper::Sequential > & H) [inline]
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11.1.3.127 fsyrk() [5/16]

template<class Field>

Field::Element_ptr
const
const
const
const
const

const

fsyrk (

Field & F,

FFLAS_UPLO UpLo,
FFLAS_TRANSPOSE trans,

size_t N,

size_t K,

typename Field::Element alpha,

typename Field::ConstElement_ptr A4,

const

const

size_t 1lda,
typename Field::Element beta,

typename Field::Element_ptr C,

const

MMHelper< Field, MMHelperAlgo::Classic,

size_t 1ldc,

11.1.3.128 fsyrk() [6/16]

template<class Fie
Field::Element_ptr
const
const
const
const
const

const

1d>

fsyrk (

Field & F,

FFLAS_UPLO UpLo,
FFLAS_TRANSPOSE trans,

size_t N,

size_t K,

typename Field::Element alpha,

typename Field::ConstElement_ptr A4,

const

const

size_t 1da,
typename Field::Element beta,

typename Field::Element_ptr C,

const

MMHelper< Field, MMHelperAlgo::Classic,

11.1.3.129 fsyrk() [

size_t l1dc,

7/16]

template<class Field, typename Mode>

Field::Element_ptr
const
const
const
const
const
const
typen
const

const

fsyrk (

Field & F,

FFLAS_UPLO UpLo,
FFLAS_TRANSPOSE trans,

size_t N,

size_t K,

typename Field::Element alpha,
ame Field::ConstElement_ptr A,
size_t 1lda,

typename Field::Element beta,

typename Field::Element_ptr C,

const

size_t 1ldc,

ModeCategories: :DelayedTag > & H)

ModeCategories::LazyTag > & H)

MMHelper< Field, MMHelperAlgo::DivideAndCongquer, Mode > & H) [inline]

[inline]

[inline]
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11.1.3.130 fsyrk() [8/16]

template<class Field>
Field::Element_ptr fsyrk (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t N,
const size_t K,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A4,
const size_t Ilda,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Idc,
MMHelper< Field, MMHelperAlgo::Classic, ModeCategories::DefaultBoundedTag > & H)

[inline]

11.1.3.131 fsyrk() [9/16]

Givaro::FloatDomain: :Element_ptr fsyrk (
const Givaro::FloatDomain & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t N,
const size_t K,
const Givaro::FloatDomain::Element alpha,
Givaro::FloatDomain::ConstElement_ptr A,
const size_t Ida,
const Givaro::FloatDomain::Element beta,
Givaro::FloatDomain::Element_ptr C,
const size_t 1Idc,
MMHelper< Givaro::FloatDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag
> & H) [inline]

11.1.3.132  fsyrk() [10/16]

Givaro::DoubleDomain: :Element_ptr fsyrk (
const Givaro::DoubleDomain & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t N,
const size_t K,
const Givaro::DoubleDomain::Element alpha,
Givaro::DoubleDomain: :ConstElement_ptr A4,
const size_t Ida,
const Givaro::DoubleDomain::Element beta,
Givaro::DoubleDomain: :Element_ptr C,
const size_t Ildc,
MMHelper< Givaro::DoubleDomain, MMHelperAlgo::Classic, ModeCategories::DefaultTag
> & H) [inline]

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



11.1 FFLAS Namespace Reference 121

11.1.3.133 fsyrk() [11/16]

template<class Field>
Field::Element_ptr fsyrk (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t n,
const size_t k,
const typename Field::Element alpha,
typename Field::Element_ptr A,
const size_t Ida,
typename Field::ConstElement_ptr D,
const size_t incD,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Idc,
const size_t threshold = __ FFLASFFPACK_FSYRK_THRESHOLD) [inline]

fsyrk: Symmetric Rank K update with diagonal scaling

Computes the Lower or Upper triangular part of C' = oA x D x AT + 8C or C = a AT x D x A+ BC where D
is a diagonal matrix. Matrix A is updated into D x A (if trans = FflasTrans) or A x D (if trans = FflasNoTrans).
Parameters

F field.
UpLo | whether to compute the upper or the lower triangular part of the symmetric matrix C

trans | if ta==FflasNoTrans then compute C = aA x AT + 5C, else C = a AT x A+ C

n order of matrix C

Kk see A

alpha | scalar

A AisnxkorAisk xn

Ida leading dimension of A

D D is k x k diagonal matrix, stored as a vector of k coefficients
Ida leading dimension of A

beta scalar
C Cisnxn
Ide leading dimension of C

Warning

« must be invertible

11.1.3.134 fsyrk() [12/16]

template<class Field>
Field::Element_ptr fsyrk (

const Field & F,

const FFLAS_UPLO UpLo,

const FFLAS_TRANSPOSE trans,

const size_t N,
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const size_t K,

const typename Field::Element alpha,
typename Field::Element_ptr A4,

const size_t Ida,

typename Field::ConstElement_ptr D,
const size_t incD,

const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1Idc,

const ParSegHelper::Sequential seq,

const size_t threshold) [inline]

11.1.3.135 fsyrk() [13/16]

template<class Field, class Cut, class Param>
Field::Element_ptr fsyrk (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t N,
const size_t K,
const typename Field::Element alpha,
typename Field::Element_ptr A4,
const size_t Ilda,
typename Field::ConstElement_ptr D,
const size_t incD,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Idc,
const ParSegHelper::Parallel< Cut, Param > par,

const size_t threshold) [inline]

11.1.3.136 fsyrk() [14/16]

template<class Field>
Field::Element_ptr fsyrk (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t n,
const size_t k,
const typename Field::Element alpha,
typename Field::Element_ptr A,
const size_t Ida,
typename Field::ConstElement_ptr D,
const size_t 1incD,
const std::vector< bool > & twoBlock,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Idc,
const size_t threshold = __ FFLASFFPACK_FSYRK_THRESHOLD) [inline]

fsyrk: Symmetric Rank K update with diagonal scaling

Computes the Lower or Upper triangular part of C' = oA x DeltaD x AT 4+ BC or C = a AT x DeltaD x A+ 3C
where D is a diagonal matrix and De1ta is a block diagonal with either 1 on the diagonal or 2x2 swap blocks Matrix
Ais updated into D x A (if trans = FflasTrans) or A x D (if trans = FflasNoTrans).
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Parameters
F field.
UpLo whether to compute the upper or the lower triangular part of the symmetric matrix C
trans if ta==FflasNoTrans then compute C' = aADeltaD x AT + BC, else
C = aAT DeltaD x A+ C
n see B
k see A
alpha scalar
A AisnxkorAisk xn
Ida leading dimension of A
D D is k x k diagonal matrix, stored as a vector of k coefficients
twoBlocks | a vector boolean indicating the beginning of each 2x2 blocs in Delta
lda leading dimension of A
beta scalar
C Cisnxn
Idc leading dimension of C
Warning

« must be invertible

11.1.3.137 computeS1S2()

template<class Field, class FieldTrait>
void computeS1S2 (
const Field & F,
const FFLAS_TRANSPOSE trans,
const size_t N,
const size_t K,
const typename Field::Element x,
const typename Field::Element y,
typename Field::Element_ptr A,
const size_t Ida,
typename Field::Element_ptr S,
const size_t 1ds,
typename Field::Element_ptr T,
const size_t 1dt,
MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & WH) [inline]

11.1.3.138 fsyrk() [15/16]

template<class Field>
Field::Element_ptr fsyrk (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t N,
const size_t K,

const typename Field::Element alpha,
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typename Field::ConstElement_ptr A,

const size_t 1Ilda,

const typename Field::Element beta,

typename Field::Element_ptr C,

const size_t Idc,

MMHelper< Field, MMHelperAlgo::Winograd, ModeCategories::DelayedTag, ParSeqHelper::Sequential
> & H) [inline]

11.1.3.139 fsyrk() [16/16]

template<class Field, class Mode>

Field::Element_ptr fsyrk (

const Field & F,

const FFLAS_UPLO UpLo,

const FFLAS_TRANSPOSE trans,

const size_t N,

const size_t K,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t lIda,

const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t Ildc,

MMHelper< Field, MMHelperAlgo::Winograd,

11.1.3.140 fsyrk_strassen() [1/2]

template<class Field, class FieldTrait>

Field::Element_ptr fsyrk_strassen (

11.1.3.141

const Field & F,

const FFLAS_UPLO uplo,

const FFLAS_TRANSPOSE trans,

const size_t N,

const size_t K,

const typename Field::Element yI,
const typename Field::Element y2,
const typename Field::Element alpha,
typename Field::Element_ptr A,

const size_t Ilda,

const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1Idc,

MMHelper< Field, MMHelperAlgo::Winograd

ftrmm() [1/3]

template<class Field>

void ftrmm

(

const Field & F,

const FFLAS_SIDE Side,

const FFLAS_UPLO Uplo,

const FFLAS_TRANSPOSE TransA,
const FFLAS_DIAG Diag,

Mode > & H) [inline]

, FieldTrait > & WH) [inline]
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const size_t M,

const size_t N,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A4,
const size_t Ilda,

typename Field::Element_ptr B,

const size_t 1db) [inline]
ftrmm: TRiangular Matrix Multiply.
Computes B < aop(A)B or B + aBop(A).

Parameters

F field
Side if Side==FflasLeft then B < aop(A)B is computed.

Uplo if Uplo==FflasUpper then A is upper triangular

TransA | if TransA==FflasTrans then op(A) = A’.

Diag if Diag==FflasUnit then A is implicitly unit.

M rows of B

N cols of B

alpha scalar

A triangular matrix. If Side==FflasLeft thenAis N x N, otherwise Ais M x M
Ida leading dim of A

B matrix of size MxN

ldb leading dim of B

11.1.3.142 ftrmm() [2/3]

template<class Field>
void ftrmm (
const Field & F,
const FFLAS_SIDE Side,
const FFLAS_UPLO Uplo,
const FFLAS_TRANSPOSE TransA,
const FFLAS_DIAG Diag,
const size_t M,
const size_t N,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t 1Ida,
typename Field::ConstElement_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1dc) [inline]
ftrmm: TRiangular Matrix Multiply with 3 operands Computes C' <— aop(A) B +betaC or C' <— aBop(A) +betaC.

Parameters

F field
Side if Side==FflasLeft then B + aop(A)B is computed.
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Parameters

Uplo if Uplo==FflasUpper then A is upper triangular

TransA | if TransA==FflasTrans then op(A) = A’.

Diag if Diag==FflasUnit then A is implicitly unit.

M rows of B

N cols of B

alpha scalar

A triangular matrix. If Side==FflasLeft thenAis N x N, otherwise Ais M x M

Ida leading dim of A

B matrix of size MxN

Idb leading dim of B

beta scalar

o matrix of size MxN

Ildc leading dim of C

11.1.3.143 ftrsm() [1/9]

template<class Field>

void ftrsm (

const
const
const
const
const
const
const

const

Field & F,

FFLAS_SIDE Side,
FFLAS_UPLO Uplo,
FFLAS_TRANSPOSE TransA,
FFLAS_DIAG Diag,

size_t M,

size_t N,

typename Field::Element alpha,

typename Field::Element_ptr A4,

const

size_t lda,

typename Field::Element_ptr B,

const

size_t 1db) [inline]

11.1.3.144 ftrsm() [2/9]

template<class Field>

void ftrsm (

const
const
const
const
const
const
const

const

Field & F,

FFLAS_SIDE Side,
FFLAS_UPLO Uplo,
FFLAS_TRANSPOSE TransA,
FFLAS_DIAG Diag,

size_t M,

size_t N,

typename Field::Element alpha,

typename Field::Element_ptr A4,

const

size_t 1da,

typename Field::Element_ptr B,

const

const

size_t 1db,

ParSegHelper::Sequential & PSH)
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11.1.3.145 ftrsm() [3/9]

template<class Field, class Cut, class Param>

void ftrsm (
const
const
const
const
const
const
const

const

Field & F,

FFLAS_SIDE Side,
FFLAS_UPLO Uplo,
FFLAS_TRANSPOSE TransA,
FFLAS_DIAG Diag,

size_t M,

size_t N,

typename Field::Element alpha,

typename Field::Element_ptr A4,

const

size_t l1da,

typename Field::Element_ptr B,

const

const

size_t 1db,

ParSeqgHelper::Parallel< Cut, Param > & PSH) [inline]

11.1.3.146 ftrsm() [4/9]

template<class Field, class ParSeqTrait = ParSeqgHelper::Sequential>

void ftrsm (
const
const
const
const
const
const
const

const

Field & F,

FFLAS_SIDE Side,
FFLAS_UPLO Uplo,
FFLAS_TRANSPOSE TransA,
FFLAS_DIAG Diag,

size_t M,

size_t N,

typename Field::Element alpha,

typename Field::Element_ptr A4,

const

size_t 1da,

typename Field::Element_ptr B,

const

size_t 1db,

TRSMHelper< StructureHelper::Recursive, ParSeqTrait > & H)

11.1.3.147 ftrsm() [5/9]

void ftrsm (
const
const
const
const
const
const
const
const
const

const

Givaro::Modular< Givaro::Integer > & F,
FFLAS_SIDE Side,

FFLAS_UPLO Uplo,

FFLAS_TRANSPOSE TransA,

FFLAS_DIAG Diag,

size_t M,

size_t N,

Givaro::Integer alpha,

Givaro::Integer * A,

size_t 1lda,

Givaro::Integer * B,

const

size_t 1db) [inline]

[inline]
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11.1.3.148 cblas_imptrsm()

void cblas_imptrsm (
const enum FFLAS_ORDER Order,
const enum FFLAS_SIDE Side,
const enum FFLAS_UPLO Uplo,
const enum FFLAS_TRANSPOSE TransA,
const enum FFLAS_DIAG Diag,
const int N,
const int N,
const FFPACK::rns_double_elt alpha,
FFPACK: :rns_double_elt_cstptr A4,
const int Ida,
FFPACK: :rns_double_elt_ptr B,

const int 1db) [inline]

11.1.3.149 ftrsv() [1/2]

template<class Field>
void ftrsv (
const Field & F,
const FFLAS_UPLO Uplo,
const FFLAS_TRANSPOSE TransA,
const FFLAS_DIAG Diag,
const size_t N,
typename Field::ConstElement_ptr A4,
const size_t Ilda,
typename Field::Element_ptr X,

int incX) [inline]

firsv: TRiangular System solve with Vector Computes X < op(A~1)X

Parameters
F field
X vector of size N on a field F
incX stride of X
A a matrix of leading dimension 1da and size N
Ida leading dimension of A
N number of rows or columns of A according to TransA
TransA | if TransA==FflasTrans then op(4) = A’.
Diag if Diag==FflasUnit then A is unit.
Uplo if Uplo==FflasUpper then A is upper triangular

11.1.3.150 igemm_()

void igemm_ (
const enum FFLAS_ORDER Order,
const enum FFLAS_TRANSPOSE TransA,
const enum FFLAS_TRANSPOSE TransB,

const size_t M,
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const size_t N,
const size_t K,
const int64_t alpha,
const int64_t x A,
const size_t lda,
const inte64_t x B,
const size_t 1db,
const int64_t beta,
inted_t x C,

const size_t 1dc) [inline]

11.1.3.151 finit() [5/8]

template<class Field, class OtherElement_ptr>
void finit (

const Field & F,

const size_t n,

const OtherElement_ptr Y,

const size_t incy,

typename Field::Element_ptr X,

const size_t incX)

finit x < ymodF'.

Parameters
F field
n size of the vectors
Y vector of OtherElement
incY | stride of Y
X vector in F
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.152 fconvert() [1/3]

template<class Field, class OtherElement_ptr>
void fconvert (

const Field & F,

const size_t n,

OtherElement_ptr X,

const size_t incX,

typename Field::ConstElement_ptr Y,

const size_t incY)

fconvert x < ymodF'.

Parameters
F field
n size of the vectors
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Y vector of
incY | stride of Y
X vector in OtherElement
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.153 fnegin() [1/4]

template<class Field>
void fnegin (
const Field & F,
const size_t n,
typename Field::Element_ptr X,

const size_t incX)

fnegin z + —z.

Parameters
F field
n size of the vectors
X vector in F
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.154 fneg() [1/4]

template<class Field>
void fneg (
const Field & F,
const size_t n,
typename Field::ConstElement_ptr Y,
const size_t incy,
typename Field::Element_ptr X,

const size_t incX)

fneg z < —y.

Parameters
F field
n size of the vectors
X vector in F
incX | stride of X
Y vector in F
incY | stride of Y

Bug use cblas_(d)scal when possible
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11.1.3.155 fzero() [1/5]

template<class Field>
void fzero (
const Field & F,
const size_t n,
typename Field::Element_ptr X,

const size_t incX)

fzero : A + 0.

Parameters
F field
n number of elements to zero
X vector in F
incX | stride of X

11.1.3.156 frand() [1/2]

template<class Field, class RandIter>
void frand (

const Field & F,

RandIter & G,

const size_t n,

typename Field::Element_ptr X,

const size_t incX)

frand : A < random.

Parameters
F field
G randomiterator
n number of elements to randomize
X vector in F
incX | stride of X

11.1.3.157 fiszero() [1/4]

template<class Field>
bool fiszero (
const Field & F,
const size_t n,
typename Field::ConstElement_ptr X,

const size_t incX)

fiszero : test X = 0.
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Parameters

F field

n vector dimension

X vector in F

incX | increment of X

11.1.3.158 fequal() [1/4]

template<class Field>

bool fequal (

const Field & F,

const size_t n,

typename Field::ConstElement_ptr X,
const size_t incX,

typename Field::ConstElement_ptr Y,

const size_t incY)

fequal : test X =Y.

Parameters
F field
n vector dimension
X vector in ¥
incX | increment of X
Y vector in ¥
incY | increment of Y

11.1.3.159 faxpby() [1/2]

template<class Field>

void faxpby (

const Field & F,

const size_t N,

const typename Field::Element alpha,
typename Field::ConstElement_ptr X,
const size_t incX,

const typename Field::Element beta,
typename Field::Element_ptr Y,

const size_t incY)

faxpby :y < a -z + 3 - y.

Parameters
F field
N size of the vectors
alpha | scalar
in X vectorin F
incX | stride of X
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beta scalar
in,out | Y vector in
incY | stride of Y

Note

this is a catlas function

11.1.3.160 fdot() [9/11]

template<typename Field, class Cut, class Param>
Field::Element fdot (
const Field & F,
const size_t N,
typename Field::ConstElement_ptr X,
const size_t incX,
typename Field::ConstElement_ptr Y,

const size_t incy,

const ParSegHelper::Parallel< Cut, Param > par)

11.1.3.161 fswap() [1/2]

template<class Field>
void fswap (
const Field & F,
const size_t N,
typename Field::Element_ptr X,
const size_t incX,
typename Field::Element_ptr Y,

const size_t incY)

fswap: X < Y.

Bug use cblas_dswap when double

Parameters
F field
N size of the vectors
X vector in F
incX | stride of X
Y vector in F
incY | stride of Y

[inline]
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11.1.3.162 fzero() [2/5]

template<class Field>
void fzero (
const Field & F,
const size_t m,
const size_t n,
typename Field::Element_ptr A,

const size_t 1da)

fzero : A + 0.

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



11.1 FFLAS Namespace Reference 135

Parameters

F field

m number of rows to zero
n number of cols to zero
A matrix in £

Ida | stride of A

Warning

may be buggy if Element is larger than int

11.1.3.163 fzero() [3/5]

template<class Field>
void fzero (
const Field & F,
const FFLAS_UPLO shape,
const FFLAS_DIAG diag,
const size_t n,
typename Field::Element_ptr A4,

const size_t 1lda)

fzero : A + 0 for a triangular matrix.

Parameters
F field
shape | shape of the triangular matrix
m number of rows to zero
n number of cols to zero
A matrix in ¥
Ida stride of A
Warning

may be buggy if Element is larger than int

11.1.3.164 frand() [2/2]

template<class Field, class RandIter>
void frand (

const Field & F,

RandIter & G,

const size_t m,

const size_t n,

typename Field::Element_ptr A4,

const size_t 1da)

frand : A < random.
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Parameters

F field

G randomiterator

number of rows to randomize
number of cols to randomize
matrix in £

Ida | stride of A

>33

11.1.3.165 fequal() [2/4]

template<class Field>
bool fequal (
const Field & F,
const size_t m,
const size_t n,
typename Field::ConstElement_ptr A,
const size_t lIda,
typename Field::ConstElement_ptr B,
const size_t 1db)

fequal : test A = B.

Parameters

F field

m row dimension

n column dimension

A m X n matrix in ¥

Ida | leading dimension of A

B m X n matrix in ¥
ldb | leading dimension of B

11.1.3.166 fiszero() [2/4]

template<class Field>
bool fiszero (
const Field & F,
const size_t m,
const size_t n,
typename Field::ConstElement_ptr A,

const size_t 1lda)
fiszero : test A = 0.
Parameters

F field

m row dimension

n column dimension

A m X n matrix in ¥

Ida | leading dimension of A
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11.1.3.167 fidentity() [1/4]

template<class Field>
void fidentity (
const Field & F,
const size_t m,
const size_t n,
typename Field::Element_ptr A4,
const size_t Ida,

const typename Field::Element & d)

creates a diagonal matrix

11.1.3.168 fidentity() [2/4]

template<class Field>
void fidentity (
const Field & F,
const size_t m,
const size_t n,
typename Field::Element_ptr A4,

const size_t 1da)

creates a diagonal matrix

11.1.3.169 finit() [6/8]

template<class Field, class OtherElement_ptr>
void finit (

const Field & F,

const size_t m,

const size_t n,

typename Field::Element_ptr A,

const size_t 1lda)

finit Initializes A in F$.

Parameters

F field

m number of rows
n number of cols
A matrix in £

Ida | stride of A

11.1.3.170 fconvert() [2/3]

template<class Field, class OtherElement_ptr>
void fconvert (

const Field & F,

const size_t m,

const size_t n,

OtherElement_ptr A4,

const size_t Ilda,

typename Field::ConstElement_ptr B,

const size_t 1db)

fconvert A < BmodF .
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Parameters
F field
m number of rows
n number of cols
A matrix in OtherElement
Ida | stride of A
B matrix in F
Idb | stride of B
Todo check if n ==Ida

11.1.3.171 fnegin() [2/4]

template<class Field>

void fnegin (

const Field & F,

const size_t m,

const size_t n,

typename Field::Element_ptr A,

const size_t 1lda)

fnegin A + —A.
Parameters
F field
m number of rows
n number of cols
A matrix in
Ida | stride of A

Todo check if n ==Ida

11.1.3.172 fneg() [2/4]

template<class Field>

void fneg (

const Field & F,

const size_t m,

const size_t n,

typename Field::ConstElement_ptr B,
const size_t 1db,

typename Field::Element_ptr A,

const size_t 1lda)

fneg A +— —B.
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Parameters
F field
m | number of rows
n number of cols
A matrix in F
Ida | stride of A

Todo check if n == Ida

11.1.3.173 faxpby() [2/2]

template<class Field>

void faxpby (

const
const
const

const

Field & F,
size_t m,
size_t n,

typename Field::Element alpha,

typename Field::ConstElement_ptr X,

const

const

size_t 1dx,

typename Field::Element beta,

typename Field::Element_ptr Y,

const

size_t 1dy)

faxpby 1y <~ a-x+ B - y.

Parameters

F field
m row dimension
n column dimension
alpha | scalar

in X vectorin F
ldx leading dimension of X
beta | scalar

in,out | Y vector in F
Idy leading dimension of Y

Note

this is a catlas function

11.1.3.174 fmove() [1/2]

template<class Field>

void fmove (

const Field & F,

const size_t m,

const size_t n,

typename Field::Element_ptr A4,

const size_t Ida,

typename Field::Element_ptr B,

const size_t 1db)

fmove : A + B and B < 0.
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Parameters

F field

m | number of rows to copy

n number of cols to copy

A matrix in ¥

Ida | stride of A

B matrix in ¥

Idb | stride of B

11.1.3.175 bitsize()

template<class Field>

size_t bitsize (

bitsize: Computes the largest bitsize of the matrix' coefficients.

const Field & F,
size_t M,

size_t N,

const typename Field::ConstElement_ptr A,

size_t 1da) [inline]

If the matrix is over a modular prime field, it returns the bitsize of the largest element (in a bsolute value)

Parameters
F field
M rows
N cols
incX | stride of X
A a matrix of leading dimension 1da and size MxN
lda leading dimension of A

11.1.3.176 Dbitsize< Givaro::ZRing< Givaro::Integer > >()

template<>

size_t bitsize< Givaro::ZRing< Givaro::Integer > >

(

const Givaro::ZRing< Givaro::Integer > & F,

size_t M,
size_t N,
const Givaro::Integer * A,

size_t 1da) [inline]
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11.1.3.177 ftrmv()

template<class Field>

void ftrmv (

const Field & F,

const FFLAS_UPLO Uplo,

const FFLAS_TRANSPOSE TransA,

const FFLAS_DIAG Diag,

const size_t N,

typename Field::ConstElement_ptr A4,
const size_t Ilda,

typename Field::Element_ptr X,

int incX)

ftrsm: TRiangular Matrix Vector prodcut Computes X < op(A)X

Parameters
F field
X vector of size N on a field F
incX stride of X
A a matrix of leading dimension 1da and size N
Ida leading dimension of A
N number of rows and columns of A
TransA | if TransA==FflasTrans thenop(4) = AT.
Diag if Dilag==FflasUnit then A is unit diagonal.
Uplo if Uplo==FflasUpper then A is upper triangular

11.1.3.178 ftrsm() [6/9]

template<class Field>

void ftrsm (

const Field & F,

const FFLAS_SIDE Side,

const FFLAS_UPLO Uplo,

const FFLAS_TRANSPOSE TransA,

const FFLAS_DIAG Diag,

const size_t M,

const size_t N,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t 1Ilda,

typename Field::Element_ptr B,
const size_t 1db)

ftrsm: TRiangular System solve with Matrix.

Computes B <+ aop(A~1)Bor B + aBop(A™1).

Parameters
F field
Side if Side==FflasLeft then B < aop(A~!)B is computed.
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Parameters
Uplo if Uplo==FflasUpper then A is upper triangular
TransA | if TransA==FflasTrans then op(A) = A’.
Diag if Diag==FflasUnit then A is unit.
M rows of B
N cols of B
alpha scalar
A triangular invertible matrix. If Side==FflasLeft thenAis N x N, otherwise 2 is M x M
Ida leading dim of A
B matrix of size MxN
Idb leading dim of B

Bug « must be non zero.

11.1.3.179 fsyrk_strassen() [2/2]

template<class Field, typename FieldTrait>
Field::Element_ptr fsyrk_strassen (
const Field & F,
const FFLAS_UPLO UpLo,
const FFLAS_TRANSPOSE trans,
const size_t N,
const size_t K,
const typename Field::Element yI,
const typename Field::Element y2,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ida,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t 1Idc,
MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & H) [inline]

11.1.3.180 pfgemm() [1/7]

template<typename Field>

Field::Element_ptr pfgemm (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A4,
const size_t Ilda,
typename Field::ConstElement_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Ildc,

size_t numthreads = 0)
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11.1.3.181 pfgemm_1D_rec()

template<class Field>

Field::Element * pfgemm_1D_rec (

const
const
const
const
const
const
const
const
const
const
const

const

Field & F,

FFLAS_TRANSPOSE ta,
FFLAS_TRANSPOSE tb,

size_t m,
size_t n,

size_t k,

typename Field:
typename Field:

size_t 1da,

typename Field:

size_t 1db,

typename Field:

:Element alpha,
:Element_ptr A4,

:Element_ptr B,

:Element beta,

typename Field::Element * C,

const

size_t 1ldc,

size_t seuil)

11.1.3.182 pfgemm_2D_rec()

template<class Field>

Field::Element % pfgemm 2D_rec (

const
const
const
const
const
const
const
const
const
const
const

const

Field & F,

FFLAS_TRANSPOSE ta,
FFLAS_TRANSPOSE tb,

size_t m,
size_t n,

size_t k,

typename Field:
typename Field:

size_t lda,

typename Field:

size_t 1db,

typename Field:

:Element alpha,
:Element_ptr A,

:Element_ptr B,

:Element beta,

typename Field::Element * C,

const

size_t ldc,

size_t seuil)

11.1.3.183 pfgemm_3D_rec()

template<class Field>

Field::Element % pfgemm_3D_rec (

const
const
const
const
const
const
const
const
const

const

Field & F,

FFLAS_TRANSPOSE ta,
FFLAS_TRANSPOSE tb,

size_t m,
size_t n,

size_t k,

typename Field:
typename Field:

size_t 1da,

typename Field:

:Element alpha,
:Element_ptr A,

:Element_ptr B,
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const size_t 1db,

const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Idc,

size_t seuil,

size_t * x)

11.1.3.184 pfgemm_3D_rec2()

template<class Field>
Field::Element_ptr pfgemm_ 3D_rec2 (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const typename Field::Element alpha,
const typename Field::Element_ptr A,
const size_t Ilda,
const typename Field::Element_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Ildc,
size_t seuil,

size_t *x x)

11.1.3.185 fgemm() [19/23]

template<class Field, class ModeTrait, class Strat, class Param>
std::enable_if<!std::is_same< ModeTrait, ModeCategories::ConvertTo< ElementCategories::RNSElementTag
> >::value, typenameField::Element_ptr >::type fgemm (

const Field & F,

const FFLAS::FFLAS_TRANSPOSE ta,

const FFLAS::FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,

typename Field::ConstElement_ptr A,

const size_t Ilda,

typename Field::ConstElement_ptr B,

const size_t 1db,

const typename Field::Element beta,

typename Field::Element_ptr C,

const size_t 1Idc,

MMHelper< Field, MMHelperAlgo::Winograd, ModeTrait, ParSeqgHelper::Parallel< Strat,
Param > > & H) [inline]

11.1.3.186 ftrsm() [7/9]

template<class Field, class Cut, class Param>
Field::Element_ptr ftrsm (
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const Field & F,

const FFLAS::FFLAS_SIDE Side,

const FFLAS::FFLAS_UPLO UpLo,

const FFLAS::FFLAS_TRANSPOSE TA,
const FFLAS::FFLAS_DIAG Diag,

const size_t m,

const size_t n,

const typename Field::Element alpha,

typename Field::Element_ptr A4,
const size_t Ida,
typename Field::Element_ptr B,

const size_t 1db,

TRSMHelper< StructureHelper::Iterative,

H) [inline]

11.1.3.187 ftrsm() [8/9]

template<class Field, class Cut, class Param>

Field::Element_ptr ftrsm (

const Field & F,

const FFLAS::FFLAS_SIDE Side,
const FFLAS::FFLAS_UPLO UpLo,
const FFLAS::FFLAS_TRANSPOSE TA,
const FFLAS::FFLAS_DIAG Diag,
const size_t m,

const size_t n,

const typename Field::Element alpha,
typename Field::Element_ptr A,

const size_t Ilda,

typename Field::Element_ptr B,

const size_t 1db,

TRSMHelper< StructureHelper::Hybrid,

[inline]

11.1.3.188 fspmv() [1/2]

template<class Field, class SM>
void fspmv (
const Field & F,
const SM & A,
typename Field::ConstElement_ptr x,
const typename Field::Element & beta,

typename Field::Element_ptr y)

11.1.3.189 fspmm()

template<class Field, class SM>
void fspmm (
const Field & F,
const SM & A,
size_t blockSize,
typename Field::ConstElement_ptr x,
int 1dx,
const typename Field::Element & beta,
typename Field::Element_ptr y,

int 1dy) [inline]

ParSegHelper::Parallel< Cut,

[inline]

ParSegHelper::Parallel< Cut,

Param > > &

Param > > & H)
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11.1.3.190 sparse_init() [1/16]

template<class Field,

void sparse_init (
const Field & F,
Sparse< Field,
const IndexT *x row,
const IndexT % col,
typename
uint64_t
uint64_t
uint64_t

rowdim,
coldim,

nnz)

11.1.3.191 sparse_init() [2/16]

template<class Field,

void sparse_init (
const Field & F,
Sparse< Field,
const IndexT *x row,
const IndexT % col,
typename
uint64_t
uint64_t
uint64_t

rowdim,
coldim,

nnz)

11.1.3.192 sparse_delete() [1/12]

template<class Field>
void sparse_delete (

const Sparse< Field,

11.1.3.193 sparse_delete() [2/12]

template<class Field>
void sparse_delete (

const Sparse< Field,

11.1.3.194 sparse_init() [3/16]

template<class Field,

void sparse_init (
const Field & F,
Sparse< Field,
const IndexT * row,

const IndexT * col,

class IndexT>

SparseMatrix_t::CO0 > & A,

Field::ConstElement_ptr dat,

[inline]

class IndexT>

SparseMatrix_t::CO0_Z0 > & A,

Field::ConstElement_ptr dat,

[inline]

SparseMatrix_t::CO00 > & A) [inline]

SparseMatrix_t::CO0_Z0 > & A) [inline]

class IndexT>

SparseMatrix_t::CSR > & A,

typename Field::ConstElement_ptr dat,

uint64_t rowdim,
uint64_t coldim,

uint64_t nnz)

[inline]
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11.1.3.195 sparse_init() [4/16]

template<class Field, class IndexT>
void sparse_init (
const Field & F,
Sparse< Field, SparseMatrix_t::CSR_ZO > & A,
const IndexT *x row,
const IndexT % col,
typename Field::ConstElement_ptr dat,
uint64_t rowdim,
uinté64_t coldim,

uint64_t nnz) [inline]

11.1.3.196 sparse_delete() [3/12]

template<class Field>

void sparse_delete (

const Sparse< Field, SparseMatrix_t::CSR > & A) [inline]

11.1.3.197 sparse_delete() [4/12]

template<class Field>

void sparse_delete (

const Sparse< Field, SparseMatrix_t::CSR_Z0O > & A) [inline]
11.1.3.198 sparse_print() [1/3]
template<class Field>
std::ostream & sparse_print (

std::ostream & os,

const Sparse< Field, SparseMatrix_t::CSR > & A) [inline]

11.1.3.199 sparse_init() [5/16]

template<class IndexT>
void sparse_init (

const Givaro::Modular< Givaro::Integer > & F,

Sparse< Givaro::Modular< Givaro::Integer >, SparseMatrix_t::CSR > & A4,

const IndexT *x row,
const IndexT * col,
Givaro::Integer * dat,
uint64_t rowdim,
uint64_t coldim,

uint64_t nnz) [inline]
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11.1.3.200 sparse_init() [6/16]

template<class IndexT>
void sparse_init (
const Givaro::ZRing< Givaro::Integer > & F,
Sparse< Givaro::ZRing< Givaro::Integer >, SparseMatrix_t::CSR_ZO > & A4,
const IndexT *x row,
const IndexT % col,
Givaro::Integer * dat,
uinté64_t rowdim,
uinté64_t coldim,

uint64_t nnz) [inline]

11.1.3.201 sparse_init() [7/16]

template<class IndexT, size_t RECINT_SIZE>
void sparse_init (
const Givaro::ZRing< RecInt::rmint< RECINT_SIZE > > & F,
Sparse< Givaro::ZRing< RecInt::rmint< RECINT_SIZE > >, SparseMatrix_t::CSR_Z0O >

const IndexT *x row,

const IndexT * col,

typename Givaro::ZRing< RecInt::rmint< RECINT_SIZE > >::Element_ptr dat,
uinté64_t rowdim,

uint64_t coldim,

uint64_t nnz) [inline]

11.1.3.202 sparse_init() [8/16]

template<class IndexT, size_t RECINT_SIZE>
void sparse_init (
const Givaro::ZRing< RecInt::rmint< RECINT_SIZE > > & F,
Sparse< Givaro::ZRing< RecInt::rmint< RECINT_SIZE > >, SparseMatrix_t::CSR > &

const IndexT * row,

const IndexT * col,

typename Givaro::ZRing< RecInt::rmint< RECINT_SIZE > >::Element_ptr dat,
uint64_t rowdim,

uint64_t coldim,

uint64_t nnz) [inline]

11.1.3.203 sparse_delete() [5/12]

template<class Field>
void sparse_delete (
const Sparse< Field, SparseMatrix_t::CSR_HYB > & A) [inline]
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11.1.3.204 sparse_init() [9/16]

template<class Field, class IndexT>
void sparse_init (
const Field & F,
Sparse< Field, SparseMatrix_t::CSR_HYB > & A,
const IndexT *x row,
const IndexT % col,
typename Field::ConstElement_ptr dat,
uint64_t rowdim,
uinté64_t coldim,

uint64_t nnz) [inline]

11.1.3.205 sparse_init() [10/16]

template<class Field, class IndexT>
void sparse_init (
const Field & F,
Sparse< Field, SparseMatrix_t::ELL > & A4,
const IndexT *x row,
const IndexT % col,
typename Field::ConstElement_ptr dat,
uinté64_t rowdim,
uinté4_t coldim,

uint64_t nnz) [inline]

11.1.3.206 sparse_init() [11/16]

template<class Field, class IndexT>
void sparse_init (
const Field & F,
Sparse< Field, SparseMatrix_t::ELL_ZO > & A,
const IndexT *x row,
const IndexT * col,
typename Field::ConstElement_ptr dat,
uint64_t rowdim,
uinté64_t coldim,

uint64_t nnz) [inline]

11.1.3.207 sparse_delete() [6/12]

template<class Field>
void sparse_delete (

const Sparse< Field, SparseMatrix_t::ELL > & A) [inline]

11.1.3.208 sparse_delete() [7/12]

template<class Field>
void sparse_delete (
const Sparse< Field, SparseMatrix_t::ELL_Z0 > & A) [inline]
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11.1.3.209 sparse_init() [12/16]

template<class Field, class IndexT>
void sparse_init (
const Field & F,
Sparse< Field, SparseMatrix_t::ELL_simd > & A4,
const IndexT * row,
const IndexT *x col,
typename Field::ConstElement_ptr dat,
uint64_t rowdim,
uint64_t coldim,

uint64_t nnz) [inline]

11.1.3.210 sparse_init() [13/16]

template<class Field, class IndexT>
void sparse_init (
const Field & F,
Sparse< Field, SparseMatrix_t::ELL_simd_Z0 > & A,
const IndexT * row,
const IndexT * col,
typename Field::ConstElement_ptr dat,
uint64_t rowdim,
uint64_t coldim,

uint64_t nnz) [inline]

11.1.3.211 sparse_delete() [8/12]

template<class Field>
void sparse_delete (

const Sparse< Field, SparseMatrix_t::ELL_simd > & A) [inline]

11.1.3.212 sparse_delete() [9/12]

template<class Field>
void sparse_delete (

const Sparse< Field, SparseMatrix_t::ELL_simd_ZO > & A) [inline]

11.1.3.213 sparse_print() [2/3]

template<class Field>
void sparse_print (

const Sparse< Field, SparseMatrix_t::ELL_simd > & A) [inline]

11.1.3.214 sparse_delete() [10/12]

template<class Field>
void sparse_delete (
const Sparse< Field, SparseMatrix_t::HYB_ZO > & A) [inline]

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



11.1 FFLAS Namespace Reference 151

11.1.3.215 sparse_init() [14/16]

template<class Field, class IndexT>
void sparse_init (
const Field & F,
Sparse< Field, SparseMatrix_t::HYB_ZO > & A,
const IndexT *x row,
const IndexT % col,
typename Field::ConstElement_ptr dat,
uint64_t rowdim,
uinté64_t coldim,

uint64_t nnz) [inline]

11.1.3.216 operator<<()

template<typename _Field>
std::ostream & operator<< (
std::ostream & os,
const Sparse< _Field, SparseMatrix_t::HYB_ZO > & A)

11.1.3.217 readSmsFormat()

template<class Field, bool sorted = true, bool read_integer = false>
void readSmsFormat (

const std::string & path,

const Field & f,

index_t *& row,

index_t *& col,

typename Field::Element_ptr & val,

index_t & rowdim,

index_t & coldim,

uint64_t & nnz)

11.1.3.218 readSprFormat()

template<class Field>
void readSprFormat (
const std::string & path,
const Field & f,
index_t *& row,
index_t *& col,
typename Field::Element_ptr & val,
index_t & rowdim,
index_t & coldim,

uint64_t & nnz)

11.1.3.219 getDataType() [1/4]

template<class T>
std::enable_if< std::is_integral< T >::value, int > getDataType ()
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11.1.3.220 getDataType() [2/4]

template<class T>
std::enable_if< std::is_floating_point< T >::value, int > getDataType ()

11.1.3.221 getDataType() [3/4]

template<class T>
std::enable_if< std::is_same< T, mpz_t >::value, int > getDataType ()

11.1.3.222 getDataType() [4/4]

template<class T>
int getDataType ()

11.1.3.223 readMachineType()

template<class Field>

void readMachineType (
const Field & F,
typename Field::Element & modulo,
typename Field::Element_ptr val,
std::ifstream & file,
const uint64_t dims,
const mask_t data_type,

const mask_t field desc)

11.1.3.224 readDnsFormat()

template<class Field>
void readDnsFormat (
const std::string & path,
const Field & F,
index_t & rowdim,
index_t & coldim,

typename Field::Element_ptr & val)

11.1.3.225 writeDnsFormat()

template<class Field>

void writeDnsFormat (
const std::string & path,
const Field & F,
const index_t & rowdim,
const index_t & coldim,
typename Field::Element_ptr A4,
index_t 1dA)
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11.1.3.226 fspmv() [2/2]

template<class Field>
void fspmv (
const Field & F,
const Sparse< Field, SparseMatrix_t::SELL_ZO > & A,
typename Field::ConstElement_ptr x,
typename Field::Element_ptr y,

FieldCategories::ModularTag ) [inline]

11.1.3.227 sparse_delete() [11/12]

template<class Field>
void sparse_delete (
const Sparse< Field, SparseMatrix_t::SELL > & A) [inline]

11.1.3.228 sparse_delete() [12/12]

template<class Field>
void sparse_delete (
const Sparse< Field, SparseMatrix_t::SELL_ZO > & A) [inline]

11.1.3.229 sparse_print() [3/3]

template<class Field>
void sparse_print (
const Sparse< Field, SparseMatrix_t::SELL > & A) [inline]

11.1.3.230 sparse_init() [15/16]

template<class Field, class IndexT>
void sparse_init (
const Field & F,
Sparse< Field, SparseMatrix_t::SELL > & A,
const IndexT * row,
const IndexT * col,
typename Field::ConstElement_ptr dat,
uint64_t rowdim,
uint64_t coldim,
uint64_t nnz,

uinté4_t sigma = 0) [inline]

11.1.3.231 sparse_init() [16/16]

template<class Field, class IndexT>
void sparse_init (
const Field & F,
Sparse< Field, SparseMatrix_t::SELL_ZO > & A,
const IndexT *x row,
const IndexT * col,
typename Field::ConstElement_ptr dat,
uinté64_t rowdim,
uint64_t coldim,

uint64_t nnz) [inline]
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11.1.3.232 computeDeviation()

template<class It>
double computeDeviation (
It begin,
It end)

11.1.3.233 getStat()

template<class Field>
StatsMatrix getStat (
const Field & F,
const index_t x row,
const index_t x col,
typename Field::ConstElement_ptr val,
uint64_t rowdim,
uinté64_t coldim,

uint64_t nnz)

11.1.3.234 ftranspose()

template<typename Field, typename Simd = Simd<typename Field::Element>, size_t bs = FFLAS_+«
TRANSPOSE_BLOCKSIZE, typename std::enable_if< Simd::template is_same_element< Field >::value
>::type * = nullptr, typename std::enable_if< bs > = 1 && bs % Simd::vect_size == 0, ::type x*
= nullptr>
Field::Element_ptr ftranspose (

const Field & F,

const size_t m,

const size_t n,

typename Field::ConstElement_ptr A,

const size_t Ilda,

typename Field::Element_ptr B,

const size_t 1db) [inline]

11.1.3.235 maxCardinality()

template<class Field, class enable = void>

Field::Residu_t maxCardinality () [inline]

11.1.3.236 maxCardinality< Givaro::Modular< int64_t > >()

template<>
uint64_t maxCardinality< Givaro::Modular< int64_t > > () [inline]

11.1.3.237 maxCardinality< Givaro::Modular< int32_t > >()

template<>
uint32_t maxCardinality< Givaro::Modular< int32_t > > () [inline]
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11.1.3.238 minCardinality()

template<class Field>

Field::Residu_t minCardinality () [inline]

11.1.3.239 fflas_delete() [1/4]

template<>
void fflas_delete (
FFPACK: :rns_double_elt_ptr A) [inline]

11.1.3.240 fflas_delete() [2/4]

template<>
void fflas_delete (
FFPACK: :rns_double_elt_cstptr A) [inline]

11.1.3.241 fflas_new() [1/7]

template<>

FFPACK: :rns_double_elt_ptr fflas_new (
const FFPACK::RNSIntegerMod< FFPACK::rns_double > & F,
const size_t m,

const Alignment align) [inline]

11.1.3.242 fflas_new() [2/7]

template<>

FFPACK: :rns_double_elt_ptr fflas_new (
const FFPACK::RNSIntegerMod< FFPACK::rns_double > & F,
const size_t m,
const size_t n,

const Alignment align) [inline]

11.1.3.243 finit_rns() [1/2]

template<typename RNS>
void finit_rns (
const FFPACK::RNSIntegerMod< RNS > & F,
const size_t m,
const size_t n,
size_t k,
const Givaro::Integer * B,
const size_t 1db,

typename RNS::Element_ptr A)
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11.1.3.244 finit_trans_rns()

template<typename RNS>
void finit_trans_rns (
const FFPACK::RNSIntegerMod< RNS > & F,
const size_t m,
const size_t n,
size_t k,
const Givaro::Integer * B,
const size_t 1db,

typename RNS::Element_ptr A)

11.1.3.245 fconvert_rns() [1/2]

template<typename RNS>
void fconvert_rns (
const FFPACK::RNSIntegerMod< RNS > & F,
const size_t m,
const size_t n,
Givaro::Integer alpha,
Givaro::Integer * B,
const size_t 1db,

typename RNS::ConstElement_ptr A)

11.1.3.246 fconvert_trans_rns()

template<typename RNS>
void fconvert_trans_rns (
const FFPACK::RNSIntegerMod< RNS > & F,
const size_t m,
const size_t n,
Givaro::Integer alpha,
Givaro::Integer * B,
const size_t 1db,

typename RNS::ConstElement_ptr A)

11.1.3.247 fflas_new() [3/7]

template<>

FFPACK: :rns_double_elt_ptr fflas_new (
const FFPACK::RNSInteger< FFPACK::rns_double > & F,
const size_t m,

const Alignment align) [inline]

11.1.3.248 fflas_new() [4/7]

template<>

FFPACK: :rns_double_elt_ptr fflas_new (
const FFPACK::RNSInteger< FFPACK::rns_double > & F,
const size_t m,
const size_t n,

const Alignment align) [inline]
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11.1.3.249 finit_rns() [2/2]

template<typename RNS>
void finit_rns (
const FFPACK::RNSInteger< RNS > & F,
const size_t m,
const size_t n,
size_t k,
const Givaro::Integer * B,
const size_t 1db,

typename FFPACK::RNSInteger< RNS >::Element_ptr A)

11.1.3.250 fconvert_rns() [2/2]

template<typename RNS>

void fconvert_rns (
const FFPACK::RNSInteger< RNS > & F,
const size_t m,
const size_t n,
Givaro::Integer alpha,
Givaro::Integer % B,
const size_t 1db,

typename FFPACK::RNSInteger< RNS >::ConstElement_ptr A)

11.1.3.251 freduce() [8/11]

template INST_OR_DECL void freduce (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t n,
FFLAS_ELT * X,

const size_t incX)

freduce x < xmodF.

Parameters
F field
n size of the vectors
X vector in F
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.252 freduce() [9/11]

template INST_OR_DECL void freduce (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t n,
const FFLAS_ELT x Y,
const size_t 1incY,
FFLAS_ELT * X,

const size_t incX)

freduce x < ymodF.
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Parameters
F field
n size of the vectors
Y vector of Element
incY | stride of Y
X vector in F
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.253 finit() [7/8]

template INST_OR_DECL void finit

const
const
const

const

FFLAS_.

const

finit  <— ymodF.

FFLAS_FIELD< FFLAS_ELT > & F,

size_t n,
FFLAS_ELT * Y,
size_t incy,
ELT * X,

size_t incX)

Parameters
F field
n size of the vectors
Y vector of OtherElement
incY | stride of Y
X vector in F
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.254 fconvert() [3/3]

template INST_OR_DECL void fconvert
const FFLAS_FIELD< FFLAS_ELT > & F,

fconvert x < ymodF'.

const size_t n,

FFLAS_ELT * X,

const size_t incX,

const FFLAS_ELT * Y,

const size_t incY)

(

(
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Parameters
F field
n size of the vectors
Y vector of F
incY | stride of Y
X vectorin OtherElement
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.255 fnegin() [3/4]

template INST_OR_DECL void fnegin (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t n,
FFLAS_ELT * X,

const size_t incX)

fnegin x + —x.

Parameters
F field
n size of the vectors
X vector in F°
incX | stride of X

Bug use cblas_(d)scal when possible

11.1.3.256 fneg() [3/4]

template INST_OR_DECL void fneg (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t n,
const FFLAS_ELT * Y,
const size_t 1incy,
FFLAS_ELT * X,

const size_t incX)

fneg x < —vy.
Parameters
F field
n size of the vectors
X vector in F
incX | stride of X
Y vector in F
incY | stride of Y

Bug use cblas_(d)scal when possible
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11.1.3.257 fzero() [4/5]

template INST_OR_DECL void fzero (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t n,
FFLAS_ELT % X,

const size_t incX)

fzero: A «+ 0.

Parameters
F field
n number of elements to zero
X vector in F
incX | stride of X

11.1.3.258 fiszero() [3/4]

template INST_OR_DECL bool fiszero (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t n,
const FFLAS_ELT * X,

const size_t incX)

fiszero : test X = 0.

Parameters
F field
n vector dimension
X vector in F
incX | increment of X

11.1.3.259 fequal() [3/4]

template INST_OR_DECL bool fequal (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t n,
const FFLAS_ELT * X,
const size_t incX,
const FFLAS_ELT * Y,

const size_t incY)

fequal : test X =Y.

Parameters
F field
n vector dimension
X vector in ¥
incX | increment of X
Y vector in F
incY | increment of Y
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11.1.3.260 fassign() [9/10]

template INST_OR_DECL void fassign (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t N,
const FFLAS_ELT * Y,
const size_t 1incy,
FFLAS_ELT % X,

const size_t incX)
fassign : x < y.

X'is preallocated

Todo variant for triagular matrix

Parameters
F field
N size of the vectors
out | X vector in ¥
incX | stride of X
in Y vector in F
incY | stride of Y

11.1.3.261 fscalin() [9/10]

template INST_OR_DECL void fscalin (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t n,
const FFLAS_ELT alpha,
FFLAS_ELT * X,

const size_t incX)

fscalin x < o - .

Parameters
F field
n size of the vectors

alpha | scalar

X vector in F
incX | stride of X

Bug use cblas_(d)scal when possible

Todo check if comparison with +/-1,0 is necessary.

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



162

Namespace Documentation

11.1.3.262 fscal() [9/10]

template INST_OR_DECL void fscal (

const
const
const
const

const

FFLAS_

const

fscal y < a - .

FFLAS_FIELD< FFLAS_ELT > & F,
size_t n,

FFLAS_ELT alpha,

FFLAS_ELT * X,

size_t incX,

ELT * Y,

size_t 1incY)

Parameters

F field
n size of the vectors
alpha | scalar

in X vectorin F
incX | stride of X

out | Y vectorin F
incY | stride of Y

Bug use cblas_(d)scal when possible

Todo check if comparison with +/-1,0 is necessary.

11.1.3.263 faxpy() [5/61]

template INST_OR_DECL void faxpy (

faxpy 1y <~ a -z +y.

const
const
const
const

const

FFLAS_.

const

FFLAS_FIELD< FFLAS_ELT > & F,
size_t N,

FFLAS_ELT alpha,

FFLAS_ELT * X,

size_t incX,

ELT * Y,

size_t incY)

Parameters
F field
N size of the vectors
alpha | scalar
in X vector in F
incX | stride of X
in,out | Y vector in ¥
incY | stride of Y
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11.1.3.264 fdot() [10/11]

template INST_OR_DECL FFLAS_ELT fdot (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t N,
const FFLAS_ELT * X,
const size_t incX,
const FFLAS_ELT % Y,

const size_t incY)

faxpby :y < a -z + 3 - y.

Parameters
F field
N size of the vectors
alpha | scalar
in X vector in F

incX | stride of X
beta scalar

in,out | Y vector in
incY | stride of Y

Note

this is a catlas function

fdot: dot product z7'y.

Parameters
F field
N size of the vectors
X vector in F
incX | stride of X
Y vector in F
incY | stride of Y

11.1.3.265 fswap() [2/2]

template INST_OR_DECL void fswap (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t N,
FFLAS_ELT % X,
const size_t incX,
FFLAS_ELT * Y,

const size_t incY)

fswap: X < Y.

Bug use cblas_dswap when double

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



164

Namespace Documentation

Parameters
F field
N size of the vectors
X vector in ¥
incX | stride of X
Y vector in ¥
incY | stride of Y

11.1.3.266 fadd() [5/8]

template INST_OR_DECL void fadd (

const
const
const
const
const

const

FFLAS_.

const

FFLAS_FIELD< FFLAS_ELT > & F,
size_t N,

FFLAS_ELT % A,

size_t 1inca,

FFLAS_ELT % B,

size_t inch,

ELT * C,

size_t incc)

11.1.3.267 fsub() [3/4]

template INST_OR_DECL void fsub (

const
const
const
const
const

const

FFLAS_

const

FFLAS_FIELD< FFLAS_ELT > & F,
size_t N,

FFLAS_ELT * A,

size_t 1inca,

FFLAS_ELT % B,

size_t inch,

ELT * C,

size_t incc)

11.1.3.268 faddin() [4/5]

template INST_OR_DECL void faddin (

const
const
const

const

FFLAS_FIELD< FFLAS_ELT > & F,
size_t N,
FFLAS_ELT * B,

size_t 1inch,

FFLAS_ELT % C,

const

size_t incc)

11.1.3.269 fadd() [6/8]

template INST_OR_DECL void fadd (

const
const
const
const
const
const

const

FFLAS_

const

FFLAS_FIELD< FFLAS_ELT > & F,
size_t N,

FFLAS_ELT % A,

size_t inca,

FFLAS_ELT alpha,

FFLAS_ELT * B,

size_t 1incbh,

ELT * C,

size_t incc)
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11.1.3.270 fassign() [10/10]

template INST_OR_DECL void fassign (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t m,
const size_t n,
const FFLAS_ELT x B,
const size_t 1db,
FFLAS_ELT * A,

const size_t 1lda)

fassign : A «+ B.

Parameters

F | field
m | number of rows to copy

n number of cols to copy

A matrix in £
Ida | stride of A
B vector in F
Idb | stride of B

11.1.3.271 fzero() [5/5]

template INST_OR_DECL void fzero (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t m,
const size_t n,
FFLAS_ELT * A,

const size_t 1da)

fzero : A + 0.

Parameters

F field

m number of rows to zero
n number of cols to zero
A matrix in £

Ida | stride of A

Warning

may be buggy if Element is larger than int
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11.1.3.272 fequal() [4/4]

template INST_OR_DECL bool fequal
const FFLAS_FIELD< FFLAS_ELT > & F,

const size_t m,
const size_t n,
const FFLAS_ELT * A,
const size_t Ilda,
const FFLAS_ELT * B,
const size_t 1db)

fequal : test A = B.

Parameters
F field
m row dimension
n column dimension
A m x n matrix in ¥
Ida | leading dimension of A
B m x n matrix in ¥
ldb | leading dimension of B

11.1.3.273 fiszero() [4/41

template INST_OR_DECL bool fiszero
const FFLAS_FIELD< FFLAS_ELT > & F,

const size_t m,
const size_t n,
const FFLAS_ELT x A,

const size_t 1da)

fiszero : test A = 0.

Parameters
F field
m row dimension
n column dimension
A m X n matrix in ¥
Ida | leading dimension of A

11.1.3.274 fidentity() [3/4]

template INST_OR_DECL void fidentity
const FFLAS_FIELD< FFLAS_ELT > & F,

const size_t m,
const size_t n,
FFLAS_ELT * A,

const size_t lda,
const FFLAS_ELT & d)

creates a diagonal matrix

(

(

(
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11.1.3.275 fidentity() 14/4]

template INST_OR_DECL void fidentity (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t m,
const size_t n,
FFLAS_ELT * A,

const size_t 1da)

creates a diagonal matrix

11.1.3.276 freduce() [10/11]

template INST_OR_DECL void freduce (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t m,
const size_t n,
FFLAS_ELT * A,

const size_t 1lda)

freduce A < AmodF.

Parameters

F field

m number of rows
n number of cols
A matrix in ¥

Ida | stride of A

11.1.3.277 freduce() [11/11]

template INST_OR_DECL void freduce (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t m,
const size_t n,
const FFLAS_ELT * B,
const size_t 1db,
FFLAS_ELT * A,

const size_t 1da)

freduce A < Bmod[F.

Parameters

F field

m number of rows

n number of cols

A matrix in £

Ida | stride of A

B matrix in Element
ldb | stride of B
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11.1.3.278 finit() [8/8]

template INST_OR_DECL void finit (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t m,
const size_t n,
const FFLAS_ELT * B,
const size_t 1db,
FFLAS_ELT * A,

const size_t lda)

finit A < BmodF'.
Parameters

F field

m number of rows
n number of cols
A matrix in £

Ida | stride of A

B matrix in £

Idb | stride of B

11.1.3.279 fnegin() [4/4]

template INST_OR_DECL void fnegin (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t m,
const size_t n,
FFLAS_ELT * A,

const size_t 1da)
fnegin A + —A.
Parameters

F field

m number of rows
n number of cols
A matrix in ¥

Ida | stride of A

11.1.3.280 fneg() [4/4]

template INST_OR_DECL void fneg (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t m,
const size_t n,
const FFLAS_ELT x B,
const size_t 1db,
FFLAS_ELT * A,

const size_t 1lda)

fnreg A <+ —B.
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Parameters

F field

m number of rows

n number of cols

A matrix in F

Ida | stride of A

11.1.3.281 fscalin() [10/10]

template INST_OR_DECL void fscalin

const

FFLAS_FIELD< FFLAS_ELT > & F,

const size_t m,

const size_t n,

const

FFLAS_ELT * A,

const size_t 1lda)

fscalin A « a - A.

Parameters
F field
m number of rows
n number of cols

alpha | homotecie scalar

A matrix in F

Ida stride of A

11.1.3.282 fscal() [10/10]

template INST_OR_DECL void fscal

const

const size_t m,

const size_t n,

const

const

const size_t lda,
FFLAS_ELT * B,

const size_t 1db)

fscal B + a - A.

Parameters

F field
m number of rows
n number of cols
alpha | homotecie scalar

in A matrix in ¥
lda stride of A

out | B matrix in ¥
ldb stride of B

FFLAS_ELT alpha,

(

FFLAS_ELT alpha,
FFLAS_ELT * A,

(

FFLAS_FIELD< FFLAS_ELT > & F,
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11.1.3.283 faxpy() [6/6]

template INST_OR_DECL void faxpy (

const
const
const

const

FFLAS_FIELD< FFLAS_ELT > & F,

size_t m,
size_t n,

FFLAS_ELT alpha,

const FFLAS_ELT % X,
const size_t 1ldx,
FFLAS_ELT * Y,
const size_t 1dy)
faxpy : y «— -z +y.
Parameters
F field
m row dimension
n column dimension
alpha | scalar
in X vector in
ldx leading dimension of X
in,out | Y vector in F
Idy leading dimension of Y

11.1.3.284 fmove() [2/2]

template INST_OR_DECL void fmove (

const
const

const

FFLAS_

const

FFLAS_

const

FFLAS_FIELD< FFLAS_ELT > & F,

size_t m,
size_t n,
ELT * A,
size_t 1da,
ELT * B,
size_t 1db)

faxpby :y < a -z + 3 - y.

Parameters
F field
m row dimension
n column dimension
alpha | scalar
in X vectorin F
ldx leading dimension of X
beta | scalar
in,out | Y vector in F
Idy leading dimension of Y
Note

this is a catlas function

fmove : A < Band B + 0.
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Parameters

F | field
m | number of rows to copy

n number of cols to copy
A matrix in ¥
Ida | stride of A
B vector in ¥
Idb | stride of B

11.1.3.285 fadd() [7/8]

template INST_OR_DECL void fadd (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t M,
const size_t N,
const FFLAS_ELT * A,
const size_t Ilda,
const FFLAS_ELT x B,
const size_t 1db,
FFLAS_ELT * C,

const size_t 1dc)
fadd : matrix addition.

Computes C = A + B.

Parameters
F field
M rows
N cols

A dense matrix of size MxN
Ida | leading dimension of A

B dense matrix of size MxN
ldb | leading dimension of B

C dense matrix of size MxN
Idc | leading dimension of C

11.1.3.286 fsub() [4/4]

template INST_OR_DECL void fsub (
const FFLAS_FIELD< FFLAS_ELT > & F,
const size_t M,
const size_t N,
const FFLAS_ELT x A,
const size_t 1Ida,
const FFLAS_ELT * B,
const size_t 1db,
FFLAS_ELT * C,

const size_t 1dc)
fsub : matrix subtraction.

Computes C = A - B.
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Parameters

F field

M rows

N cols

A dense matrix of size MxN
Ida | leading dimension of A

B dense matrix of size MxN
ldb | leading dimension of B

C dense matrix of size MxN
Idc | leading dimension of C

11.1.3.287 fsubin() [3/3]

template INST_OR_DECL void fsubin
const FFLAS_FIELD< FFLAS_ELT > & F,

const size_t M,

const size_t N,

const FFLAS_ELT * B,

const size_t 1db,

FFLAS_ELT * C,

const size_t 1dc)

fsubinC=C-B

11.1.3.288 fadd() [8/8]

template INST_OR_DECL void fadd
const FFLAS_FIELD< FFLAS_ELT > & F,

const size_t M,

const size_t N,

const FFLAS_ELT *x A,

const size_t lIlda,

const FFLAS_ELT alpha,
const FFLAS_ELT * B,

const size_t 1db,
FFLAS_ELT * C,

const size_t 1dc)

fadd : matrix addition with scaling.

Computes C = A + alpha B.

Parameters
F field
M rows
N cols
A dense matrix of size MxN
Ida leading dimension of A
alpha | some scalar
B dense matrix of size MxN
Idb leading dimension of B
C dense matrix of size MxN
Idc leading dimension of C

(

(
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11.1.3.289 faddin() [5/5]

template INST_OR_DECL void faddin (

const FFLAS_FIELD< FFLAS_ELT > & F,

const size_t VM,
const size_t N,
const FFLAS_ELT % B,
const size_t 1db,
FFLAS_ELT * C,

const size_t 1dc)

faddin

11.1.3.290 fgemv() [17/19]

template INST_OR_DECL FFLAS_ELT * fgemv (

const FFLAS_FIELD< FFLAS_ELT > & F,

const FFLAS_TRANSPOSE TransA,
const size_t M,

const size_t N,

const FFLAS_ELT alpha,

const FFLAS_ELT * A,

const size_t Ilda,

const FFLAS_ELT % X,

const size_t incX,

const FFLAS_ELT beta,
FFLAS_ELT * Y,

const size_t incY)

finite prime FFLAS_FIELD<FFLAS_ELT> GEneral Matrix Vector multiplication.

Computes Y < aop(A4)X + 8Y.

Parameters

F field
TransA | if TransA==FflasTrans then op(4) = A’.
M rows
N cols
alpha scalar
A dense matrix of size MxN
Ida leading dimension of A
X dense vector of size N
incX stride of X
beta scalar

out | Y dense vector of size M

incY stride of Y
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11.1.3.291 fger() [12/12]

template INST_OR_DECL void fger (

const
const
const
const
const
const
const
const
FFLAS

FFLAS_FIELD< FFLAS_ELT > & F,
size_t M,

size_t N,

FFLAS_ELT alpha,

FFLAS_ELT * x,

size_t incx,

FFLAS_ELT * y,

size_t incy,

ELT % A4,

const size_t 1da)

fger: rank one update of a general matrix

Computes A < az.y” + A

Parameters
F field
M rows
N cols
alpha | scalar

in,out | A

dense matrix of size MxN and leading dimension 1da

Ida leading dimension of A
X dense vector of size M
incx stride of X
y dense vector of size N
incy stride of Y

11.1.3.292 fitrsv() [2/2]

template INST_OR_DECL void ftrsv (

const
const
const
const
const
const
const
FFLAS

FFLAS_FIELD< FFLAS_ELT > & F,
FFLAS_UPLO Uplo,
FFLAS_TRANSPOSE TransA,
FFLAS_DIAG Diag,

size_t N,

FFLAS_ELT % A,

size_t 1lda,

ELT * X,

int incX)

ftrsv: TRiangular System solve with Vector Computes X < op(A~1)X

Parameters
F field
X vector of size N on a field F
incX stride of X
A a matrix of leading dimension 1da and size N
Ida leading dimension of A
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Parameters
N number of rows or columns of A according to TransA
TransA | if TransA==FflasTrans then op(A) = A’.
Diag if Diag==FflasUnit then A is unit.
Uplo if Uplo==FflasUpper then A is upper triangular

11.1.3.293 ftrsm() [9/9]

template INST_OR_DECL void ftrsm (
const FFLAS_FIELD< FFLAS_ELT > & F,
const FFLAS_SIDE Side,
const FFLAS_UPLO Uplo,
const FFLAS_TRANSPOSE TransA,
const FFLAS_DIAG Diag,
const size_t M,
const size_t N,
const FFLAS_ELT alpha,
const FFLAS_ELT * A,
const size_t Ilda,
FFLAS_ELT * B,

const size_t 1db)
ftrsm: TRiangular System solve with Matrix.

Computes B + aop(A~1)B or B < aBop(A™1).

Parameters
F field
Side if Side==FflasLeft then B <+ aop(A~!)B is computed.
Uplo if Uplo==FflasUpper then A is upper triangular
TransA | if TransA==FflasTrans then op(4) = A’.
Diag if Diag==FflasUnit then A is unit.
M rows of B
N cols of B
alpha scalar
A triangular invertible matrix. If Side==FflasLeft thenAis N x N, otherwise A is M x M
Ida leading dim of A
B matrix of size MxN
Idb leading dim of B

Bug « must be non zero.
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11.1.3.294 ftrmm() [3/3]

template INST_OR_DECL void ftrmm (
const FFLAS_FIELD< FFLAS_ELT > & F,
const FFLAS_SIDE Side,
const FFLAS_UPLO Uplo,
const FFLAS_TRANSPOSE TransA,
const FFLAS_DIAG Diag,
const size_t M,
const size_t N,
const FFLAS_ELT alpha,
const FFLAS_ELT * A,
const size_t Ida,
FFLAS_ELT * B,

const size_t 1db)
ftrmm: TRiangular Matrix Multiply.
Computes B < aop(A)B or B < aBop(A).

Parameters

F field
Side if Side==FflasLeft then B < aop(A)B is computed.
Uplo if Uplo==FflasUpper then A is upper triangular

TransA | if TransA==FflasTrans then op(A) = A’.

Diag if Dilag==FflasUnit then A is implicitly unit.

M rows of B

N cols of B

alpha scalar

A triangular matrix. If Side==FflasLeft thenAis N x NN, otherwise Ais M x M
Ida leading dim of A

B matrix of size MxN

Idb leading dim of B

11.1.3.295 fgemm() [20/23]

template INST_OR_DECL FFLAS_ELT % fgemm (
const FFLAS_FIELD< FFLAS_ELT > & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const FFLAS_ELT alpha,
const FFLAS_ELT * A,
const size_t Ilda,
const FFLAS_ELT * B,
const size_t 1db,
const FFLAS_ELT beta,
FFLAS_ELT * C,

const size_t 1dc)
fgemm: Field GEneral Matrix Multiply.
Computes C' = aop(A) x op(B) + SC Automatically set Winograd recursion level
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Parameters
F field.
ta if ta==FflasTrans then op(A) = A’, else op(4) = A,
tb same for matrix B
m see A
n see B
k see A

alpha | scalar
beta scalar

A op(A)ism x k

B op(B)isk xn

o Cismxmn

Ida leading dimension of A

Idb leading dimension of B

Ide leading dimension of C

w recursive levels of Winograd's algorithm are used. No argument (or -1) does auto computation of w.
Warning

« must be invertible

11.1.3.296 fgemm() [21/23]

template INST_OR_DECL FFLAS_ELT * fgemm (
const FFLAS_FIELD< FFLAS_ELT > & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,
const size_t k,
const FFLAS_ELT alpha,
const FFLAS_ELT * A,
const size_t lIda,
const FFLAS_ELT * B,
const size_t 1db,
const FFLAS_ELT beta,
FFLAS_ELT % C,
const size_t 1Idc,

const ParSegHelper::Sequential seq)

11.1.3.297 fgemm() [22/23]

template INST_OR_DECL FFLAS_ELT * fgemm (
const FFLAS_FIELD< FFLAS_ELT > & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t m,
const size_t n,

const size_t k,
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> par)

const
const
const
const
const
const
FFLAS
const

const

FFLAS_ELT alpha,
FFLAS_ELT * A,
size_t 1da,
FFLAS_ELT * B,
size_t 1db,
FFLAS_ELT beta,
_ELT * C,
size_t l1dc,

ParSegHelper::Parallel< CuttingStrategy

11.1.3.298 fgemm() [23/23]

template INST_OR_DECL FFLAS_ELT * fgemm (

> par)

const
const
const
const
const
const
const
const
const
const
const
const
FFLAS
const

const

FFLAS_FIELD< FFLAS_ELT > & F,
FFLAS_TRANSPOSE ta,
FFLAS_TRANSPOSE tb,

size_t m,

size_t n,

size_t k,

FFLAS_ELT alpha,

FFLAS_ELT * A,

size_t 1lda,

FFLAS_ELT % B,

size_t 1db,
FFLAS_ELT beta,
_ELT * C,
size_t 1dc,
ParSegHelper::Parallel< CuttingStrategy

11.1.3.299 fsquare() [6/6]

template INST_OR_DECL FFLAS_ELT * fsquare (

const
const
const
const
const
const
const
FFLAS

const

FFLAS_FIELD< FFLAS_ELT > & F,
FFLAS_TRANSPOSE ta,
size_t n,
FFLAS_ELT alpha,
FFLAS_ELT * A,
size_t 1da,
FFLAS_ELT beta,
_ELT *x C,

size_t 1dc)

fsquare: Squares a matrix.

::Recursive,

::Block,

StrategyParameter: :TwoDAdaptive

StrategyParameter: :Threads

compute C' < aop(A)op(A) + SC over a FFLAS_FIELD <FFLAS_ELT> F Avoid the conversion of B

Parameters
ta if ta==FflasTrans, op(4) = AT.
F field
n size of A
alpha | scalar
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Parameters
beta | scalar
A dense matrix of size nxn
Ida leading dimension of A
C dense matrix of size nxn
Idc leading dimension of C

11.1.3.300 BlockCuts() [1/2]

template<class Cut = CuttingStrategy::Block, class Strat

void BlockCuts (
size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,

const size_t n,

const size_t numthreads) [inline]

StrategyParameter: :Threads>

11.1.3.301 BlockCuts< CuttingStrategy::Single, StrategyParameter::Threads >()

template<>

void BlockCuts< CuttingStrategy::Single, StrategyParameter::Threads > (

size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,

const size_t n,

const size_t numthreads) [inline]

11.1.3.302 BlockCuts< CuttingStrategy::Row, StrategyParameter::Fixed >()

template<>

void BlockCuts< CuttingStrategy::Row, StrategyParameter::Fixed >

size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,

const size_t n,

const size_t numthreads) [inline]

(

11.1.3.303 BlockCuts< CuttingStrategy::Row, StrategyParameter::Grain >()

template<>

void BlockCuts< CuttingStrategy::Row, StrategyParameter::Grain >

size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,
const size_t n,

const size_t grainsize) [inline]

(
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11.1.3.304 BlockCuts< CuttingStrategy::Block, StrategyParameter::Grain >()

template<>
void BlockCuts< CuttingStrategy::Block, StrategyParameter::Grain > (
size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,
const size_t n,

const size_t grainsize) [inline]

11.1.3.305 BlockCuts< CuttingStrategy::Column, StrategyParameter::Fixed >()

template<>
void BlockCuts< CuttingStrategy::Column, StrategyParameter::Fixed > (
size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,
const size_t n,

const size_t numthreads) [inline]

11.1.3.306 BlockCuts< CuttingStrategy::Column, StrategyParameter::Grain >()

template<>
void BlockCuts< CuttingStrategy::Column, StrategyParameter::Grain > (
size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,
const size_t n,

const size_t grainsize) [inline]

11.1.3.307 BlockCuts< CuttingStrategy::Block, StrategyParameter::Fixed >()

template<>
void BlockCuts< CuttingStrategy::Block, StrategyParameter::Fixed > (
size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,
const size_t n,

const size_t numthreads) [inline]

11.1.3.308 BlockCuts< CuttingStrategy::Row, StrategyParameter::Threads >()

template<>
void BlockCuts< CuttingStrategy::Row, StrategyParameter::Threads > (
size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,
const size_t n,

const size_t numthreads) [inline]
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11.1.3.309 BlockCuts< CuttingStrategy::Column, StrategyParameter::Threads >()

template<>

void BlockCuts< CuttingStrategy::Column, StrategyParameter::Threads > (

size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,

const size_t n,

const size_t numthreads) [inline]

11.1.3.310 BlockCuts< CuttingStrategy::Block, StrategyParameter::Threads >()

template<>

void BlockCuts< CuttingStrategy::Block, StrategyParameter::Threads > (

size_t & RBLOCKSIZE,
size_t & CBLOCKSIZE,
const size_t m,

const size_t n,

const size_t numthreads) [inline]

11.1.3.311 BlockCuts() [2/21]

template<class Cut = CuttingStrategy::Block, class Param

void BlockCuts (

size_t & rowBlockSize,
size_t & colBlockSize,
size_t & lastRBS,
size_t & lastCBS,
size_t & changeRBS,
size_t & changeCBS,
size_t & numRowBlock,
size_t & numColBlock,
size_t m,

size_t n,

const size_t numthreads) [inline]

11.1.3.312 pfzero()

template<class Field>
void pfzero (
const Field & F,
size_t m,
size_t n,
typename Field::Element_ptr C,
size_t BS = 0)

11.1.3.313 pfrand()

template<class Field, class RandIter>
void pfrand (

const Field & F,

RandIter & G,

size_t m,

size_t n,

typename Field::Element_ptr C,

size_t BS = 0)

= StrategyParameter

::Threads>
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11.1.3.314 fdot() (11/11]

template<class Field, class Cut, class Param>
Field::Element & fdot (
const Field & F,
const size_t N,
typename Field::ConstElement_ptr x,
const size_t incx,
typename Field::ConstElement_ptr y,
const size_t incy,
typename Field::Element & d,

const ParSegHelper::Parallel< Cut, Param > par) [inline]

11.1.3.315 pfgemm() [2/7]

template<class Field, class AlgoT, class FieldTrait>
Field::Element * pfgemm (

const Field & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,

const typename Field::ConstElement_ptr A,

const size_t 1Ilda,

const typename Field::ConstElement_ptr B,

const size_t 1db,

const typename Field::Element beta,

typename Field::Element * C,

const size_t 1Idc,

MMHelper< Field, AlgoT, FieldTrait, ParSegHelper::Parallel< CuttingStrategy::Block,
StrategyParameter::Threads > > & H)

11.1.3.316 pfgemm() [3/7]

template<class Field, class AlgoT, class FieldTrait>
Field::Element * pfgemm (

const Field & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,

const typename Field::ConstElement_ptr AA,

const size_t Ida,

const typename Field::ConstElement_ptr BB,

const size_t 1db,

const typename Field::Element beta,

typename Field::Element * C,

const size_t Idc,

MMHelper< Field, AlgoT, FieldTrait, ParSegHelper::Parallel< CuttingStrategy::Recursive,
StrategyParameter: :ThreeDAdaptive > > & H)
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11.1.3.317 pfgemm() [4/7]

template<class Field, class AlgoT, class FieldTrait>
Field::Element * pfgemm (

const Field & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,

const typename Field::ConstElement_ptr AA,

const size_t 1Ida,

const typename Field::ConstElement_ptr BB,

const size_t 1db,

const typename Field::Element beta,

typename Field::Element * C,

const size_t Ildc,

MMHelper< Field, AlgoT, FieldTrait, ParSegHelper::Parallel< CuttingStrategy::Recursive,
StrategyParameter: :TwoDAdaptive > > & H)

11.1.3.318 pfgemm() [5/7]

template<class Field, class AlgoT, class FieldTrait>
Field::Element * pfgemm (

const Field & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,

const typename Field::ConstElement_ptr AA,

const size_t Ida,

const typename Field::ConstElement_ptr BB,

const size_t 1db,

const typename Field::Element beta,

typename Field::Element * C,

const size_t Idc,

MMHelper< Field, AlgoT, FieldTrait, ParSegHelper::Parallel< CuttingStrategy::Recursive,
StrategyParameter::TwoD > > & H)

11.1.3.319 pfgemm() [6/7]

template<class Field, class AlgoT, class FieldTrait>
Field::Element_ptr pfgemm (

const Field & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,

const typename Field::ConstElement_ptr A,
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const size_t Ilda,

const typename Field::ConstElement_ptr B,

const size_t 1db,

const typename Field::Element beta,

typename Field::Element_ptr C,

const size_t Ildc,

MMHelper< Field, AlgoT, FieldTrait, ParSegHelper::Parallel< CuttingStrategy::Recursive,
StrategyParameter::ThreeD > > & H)

11.1.3.320 pfgemm() [7/7]

template<class Field, class AlgoT, class FieldTrait>
Field::Element * pfgemm (

const Field & F,

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t m,

const size_t n,

const size_t k,

const typename Field::Element alpha,

const typename Field::ConstElement_ptr A,

const size_t Ida,

const typename Field::ConstElement_ptr B,

const size_t 1db,

const typename Field::Element beta,

typename Field::Element_ptr C,

const size_t Idc,

MMHelper< Field, AlgoT, FieldTrait, ParSegHelper::Parallel< CuttingStrategy::Recursive,
StrategyParameter::ThreeDInPlace > > & H)

11.1.3.321 fgemv() [18/19]

template<class Field, class AlgoT, class FieldTrait>
Field::Element_ptr fgemv (

const Field & F,

const FFLAS_TRANSPOSE ta,

const size_t m,

const size_t n,

const typename Field::Element alpha,

const typename Field::ConstElement_ptr A,

const size_t 1Ilda,

const typename Field::ConstElement_ptr X,

const size_t incX,

const typename Field::Element beta,

typename Field::Element_ptr Y,

const size_t 1incy,

MMHelper< Field, AlgoT, FieldTrait, ParSegHelper::Parallel< CuttingStrategy::Recursive,
StrategyParameter::Threads > > & H)

11.1.3.322 fgemv() [19/19]

template<class Field, class AlgoT, class FieldTrait, class Cut>
Field::Element_ptr fgemv (
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const
const
const
const
const
const
const
const
const

const

Field & F,

FFLAS_TRANSPOSE ta,

size_t m,

size_t n,

typename Field:
typename Field:

size_t 1da,

typename Field:

size_t incX,

typename Field

:Element alpha,
:ConstElement_ptr A,

:ConstElement_ptr X,

::Element beta,

typename Field::Element_ptr Y,

const

size_t 1incYy,

MMHelper< Field, AlgoT, FieldTrait, ParSegHelper::Parallel< CuttingStrategy::Row,

Cut > > & H)

11.1.3.323 parseArguments()

void parseArguments

(

int argc,

char *x argv,

Argument * args,

bool printDefaults =

11.1.3.324 getArgumentValue()

char * getArgumentValue (

Get the value of an argument and avoid core dump when no value was given after an argument.

int argc,

char *x argv,

int 1)

Parameters

argv

argument value list

i

argument index

Returns

charx argument value

11.1.3.325 writeCommandString()

std::ostream & writeCommandString

writes the values of all arguments, preceded by the programName

std::ostream & os,

Argument * args,

true)

(

const char * programName = nullptr)
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11.1.3.326 WriteMatrix() 11/21]

template<class Field>
std::ostream & WriteMatrix (
std::ostream & c,
const Field & F,
size_t m,
size_t n,
typename Field::ConstElement_ptr A4,
size_t 1lda,
FFLAS_FORMAT format,

bool column_major) [inline]

WriteMatrix: write a matrix to an output stream.

Parameters
c output stream
F base field
m row dimension
n column dimension
A matrix
format input format (FflasAuto, FflasDense, FflasSMS, FflasBinary)
column_major | whether the matrix is stored in column or row major (row by default)

11.1.3.327 preamble()

void preamble (
std::ifstream & ifs,
FFLAS_FORMAT & format) [inline]

11.1.3.328 ReadMatrix() [1/2]

template<class Field>

Field::Element_ptr ReadMatrix (
std::ifstream & ifs,
Field & F,
size_t & m,
size_t & n,
typename Field::Element_ptr & A4,
FFLAS_FORMAT format = FflasAuto)

ReadMatrix: read a matrix from an input stream.

Parameters
ifs input stream
F base field
out | m row dimension
out | n column dimension
out | A output matrix
format | input format (FflasAuto, FflasDense, FflasSMS, FflasBinary)
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11.1.3.329 ReadMatrix() [2/2]

template<class Field>
Field::Element_ptr ReadMatrix (
const std::string & matrix file,
Field & F,
size_t & m,
size_t & n,
typename Field::Element_ptr & A,
FFLAS_FORMAT format = FflasAuto) [inline]

ReadMatrix: read a matrix from a file.

Parameters
matrix_file | filename
F base field
out | m row dimension
out | n column dimension
out | A output matrix
format input format (FflasAuto, FflasDense, FflasSMS, FflasBinary)

11.1.3.330 WriteMatrix() 12/2]

template<class Field>
void WriteMatrix (
std::string & matrix file,
const Field & F,
int m,
int n,
typename Field::ConstElement_ptr A,
size_t 1da,
FFLAS_FORMAT format = FflasDense,

bool column_major = false)

WriteMatrix: write a matrix to a file.

Parameters
matrix_file file name
F base field
m row dimension
n column dimension
A matrix
format input format (FflasAuto, FflasDense, FflasSMS, FflasBinary)
column_major | whether the matrix is stored in column or row major (row by default)

11.1.3.331 WritePermutation()

std::ostream & WritePermutation (
std::ostream & c,
const size_t x P,

size_t N) [inline]

WritePermutation: write a permutation matrix to an output stream.
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Parameters

¢ | output stream

o

permutation

N | size of the permutation

11.1.3.332 alignable()

template<class Element>

bool alignable () [inline]

11.1.3.333 alignable< Givaro::Integer x >()

template<>

bool alignable< Givaro::Integer * > () [inline]

11.1.3.334 fflas_new() [5/7]

template<class Field>

Field::Element_ptr fflas_new (
const Field & F,
const size_t m,

const Alignment align = Alignment::DEFAULT)

11.1.3.335 fflas_new() [6/7]

template<class Field>

Field::Element_ptr fflas_new (
const Field & F,
const size_t m,
const size_t n,

const Alignment align = Alignment::DEFAULT)

11.1.3.336 fflas_new() [7/7]

template<class Element>
Element x fflas_new (
const size_t m,

const Alignment align = Alignment::DEFAULT)

11.1.3.337 fflas_delete() [3/4]

template<class Element_ptr>
void fflas_delete (
Element_ptr A) [inline]

[inline]

[inline]

[inline]
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11.1.3.338 fflas_delete() [4/4]

template<class Ptr, class ... Args>
void fflas_delete (

Ptr p,

Args ... args) [inline]

11.1.3.339 prefetch()

void prefetch (

const int64d_t x ) [inline]

11.1.3.340 getTLBSize()

void getTLBSize (
int & tlb) [inline]

11.1.3.341 queryCacheSizes()

void queryCacheSizes (
int & 11,
int & 12,
int & 13) [inline]

Queries and returns the cache sizes in Bytes of the L1, L2, and L3 data caches respectively

11.1.3.342 queryL1CacheSize()

int queryLlCacheSize () [inline]

Returns

the size in Bytes of the L1 data cache

11.1.3.343 queryTopLevelCacheSize()

int queryTopLevelCacheSize () [inline]

Returns

the size in Bytes of the L2 or L3 cache if this later is present

11.1.3.344 (getSeed()

uint64_t getSeed ()
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11.2 FFLAS::_ftranspose_impl Namespace Reference

Functions

* template<size_t bs, typename Field, typename BTSimd>
void not_inplace (const Field &F, const BTSimd &BTS, const size_t m, const size_t n, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb)

* template<size_t bs, typename Field, typename BTSimd>
void square_inplace (const Field &F, const BTSimd &BTS, const size_t m, typename Field::Element_ptr A,
const size_t Ida)

* template<size_t bs, typename Field, typename BTSimd>
void nonsquare_inplace_v1 (const Field &F, const BTSimd &BTS, const size_t m, const size_t n, typename
Field::Element_ptr A)

¢ template<size_t bs, typename Field, typename BTSimd>
void nonsquare_inplace_v2 (const Field &F, const BTSimd &BTS, const size_t m, const size_t n, typename
Field::Element_ptr A)

11.2.1 Function Documentation
11.2.1.1 not_inplace()

template<size_t bs, typename Field, typename BTSimd>
void not_inplace (

const Field & F,

const BTSimd & BTS,

const size_t m,

const size_t n,

typename Field::ConstElement_ptr A,

const size_t 1Ilda,

typename Field::Element_ptr B,

const size_t 1db)

11.2.1.2 square_inplace()

template<size_t bs, typename Field, typename BTSimd>
void square_inplace (

const Field & F,

const BTSimd & BTS,

const size_t m,

typename Field::Element_ptr A,

const size_t 1lda)

11.2.1.3 nonsquare_inplace_v1()

template<size_t bs, typename Field, typename BTSimd>
void nonsquare_inplace_vl (

const Field & F,

const BTSimd & BTS,

const size_t m,

const size_t n,

typename Field::Element_ptr A)
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11.2.1.4 nonsquare_inplace_v2()

template<size_t bs, typename Field, typename BTSimd>
void nonsquare_inplace_v2 (

const Field & F,

const BTSimd & BTS,

const size_t m,

const size_t n,

typename Field::Element_ptr A)

11.3 FFLAS::BLAS3 Namespace Reference

Functions

* template<class Field>
void Bini (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb, const size_t mr,
const size_t nr, const size_t kr, const typename Field::Element alpha, const typename Field::Element_ptr A,
const size_t Ida, const typename Field::Element_ptr B, const size_t Idb, const typename Field::Element beta,
typename Field::Element_ptr C, const size_t Idc, const size_t kmax, const size_t w, const FFLAS_BASE
base, const size_t rec_level)

¢ template<class Field, class FieldTrait, class Strat, class Param>
Field::Element_ptr WinoPar (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::WinogradPar, FieldTrait, ParSegHelper::Parallel< Strat, Param > > &WH)

¢ template<class Field, class FieldTrait>
void Winograd (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb, const size_t
mr, const size_t nr, const size_t kr, const typename Field::Element alpha, typename Field::ConstElement_ptr
A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb, const typename Field::Element
beta, typename Field::Element_ptr C, const size_t I[dc, MMHelper< Field, MMHelperAlgo::Winograd, Field«
Trait > &WH)

¢ template<class Field, class FieldTrait>
void WinogradAcc_3_23 (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::Winograd, FieldTrait > &WH)

¢ template<class Field, class FieldTrait>
void WinogradAcc_3_21 (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, typename
Field::ConstElement_ptr A, const size_t Ida, typename Field::ConstElement_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::Winograd, FieldTrait > &WH)

¢ template<class Field, class FieldTrait>
void WinogradAcc_2_ 24 (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, const type-
name Field::Element_ptr A, const size_t Ida, const typename Field::Element_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::Winograd, FieldTrait > &WH)

¢ template<class Field, class FieldTrait>
void WinogradAcc_2_27 (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE
tb, const size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, const type-
name Field::Element_ptr A, const size_t Ida, const typename Field::Element_ptr B, const size_t Idb,
const typename Field::Element beta, typename Field::Element_ptr C, const size_t Idc, MMHelper< Field,
MMHelperAlgo::Winograd, FieldTrait > &WH)
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template<class Field, class FieldTrait>
void WinogradAcc_LR (const Field &F, const FFLAS_ TRANSPOSE ta, const FFLAS_TRANSPOSE tb, const
size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, typename Field::Element_ptr
A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb, const typename Field::Element beta,
typename Field::Element_ptr C, const size_t Idc, const MMHelper< Field, MMHelperAlgo::Winograd, Field«
Trait > &WH)
template<class Field, class FieldTrait>
void WinogradAcc_R_S (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb,
const size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, const type-
name Field::Element_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb, const type-
name Field::Element beta, typename Field::Element_ptr C, const size_t Idc, const MMHelper< Field,
MMHelperAlgo::Winograd, FieldTrait > &WH)
template<class Field, class FieldTrait>
void WinogradAcc_L_S (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb, const
size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, typename Field::Element_ptr
A, const size_t Ida, const typename Field::Element_ptr B, const size_t Idb, const typename Field::Element
beta, typename Field::Element_ptr C, const size_t Idc, const MMHelper< Field, MMHelperAlgo::Winograd,
FieldTrait > &WH)
¢ template<class Field, class FieldTrait>
void Winograd_LR_S (const Field &F, const FFLAS_ TRANSPOSE ta, const FFLAS_TRANSPOSE tb, const
size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, typename Field::Element_ptr
A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb, const typename Field::Element beta,
typename Field::Element_ptr C, const size_t Idc, const MMHelper< Field, MMHelperAlgo::Winograd, Field«
Trait > &WH)
¢ template<class Field, class FieldTrait>
void Winograd_L_S (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb, const
size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, typename Field::Element_ptr
A, const size_t Ida, const typename Field::Element_ptr B, const size_t Idb, const typename Field::Element
beta, typename Field::Element_ptr C, const size_t Idc, const MMHelper< Field, MMHelperAlgo::Winograd,
FieldTrait > &WH)
¢ template<class Field, class FieldTrait>
void Winograd_R_S (const Field &F, const FFLAS_TRANSPOSE ta, const FFLAS_TRANSPOSE tb,
const size_t mr, const size_t nr, const size_t kr, const typename Field::Element alpha, const typename
Field::Element_ptr A, const size_t Ida, typename Field::Element_ptr B, const size_t Idb, const type-
name Field::Element beta, typename Field::Element_ptr C, const size_t Idc, const MMHelper< Field,
MMHelperAlgo::Winograd, FieldTrait > &WH)

11.3.1 Function Documentation

11.3.1.1  Bini()

template<class Field>
void Bini (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
const typename Field::Element_ptr A,
const size_t Ilda,
const typename Field::Element_ptr B,
const size_t 1db,

const typename Field::Element beta,
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typename Field::Element_ptr C,
const size_t 1Idc,

const size_t kmax,

const size_t w,

const FFLAS_BASE base,

const size_t rec_level) [inline]

11.3.1.2 WinoPar()

template<class Field, class FieldTrait, class Strat, class Param>
Field::Element_ptr WinoPar (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t lIda,
typename Field::ConstElement_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1Idc,

MMHelper< Field, MMHelperAlgo::WinogradPar, FieldTrait, ParSegHelper::Parallel<

Strat, Param > > & WH) [inline]

11.3.1.3 Winograd()

template<class Field, class FieldTrait>
void Winograd (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A4,
const size_t 1Ilda,
typename Field::ConstElement_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Ildc,
MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & WH)

11.3.1.4 WinogradAcc_3_23()

template<class Field, class FieldTrait>
void WinogradAcc_3_23 (
const Field & F,

[inline]

Generated on Thu Jan 16 2025 00:00:00 for FflasFfpack by Doxygen



194 Namespace Documentation

const FFLAS_TRANSPOSE ta,

const FFLAS_TRANSPOSE tb,

const size_t mr,

const size_t nr,

const size_t kr,

const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t 1Ida,

typename Field::ConstElement_ptr B,
const size_t 1db,

const typename Field::Element beta,
typename Field::Element_ptr C,

const size_t 1Idc,

MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & WH) [inline]

11.3.1.5 WinogradAcc_3_21()

template<class Field, class FieldTrait>
void WinogradAcc_3_21 (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
typename Field::ConstElement_ptr A,
const size_t Ilda,
typename Field::ConstElement_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Idc,
MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & WH) [inline]

11.3.1.6 WinogradAcc_2_24()

template<class Field, class FieldTrait>
void WinogradAcc_2_24 (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
const typename Field::Element_ptr A,
const size_t Ilda,
const typename Field::Element_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Ildc,
MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & WH) [inline]
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11.3.1.7 WinogradAcc_2_27()

template<class Field, class FieldTrait>
void WinogradAcc_2_27 (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
const typename Field::Element_ptr A,
const size_t 1Ilda,
const typename Field::Element_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Ildc,

MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & WH) [inline]

11.3.1.8 WinogradAcc_LR()

template<class Field, class FieldTrait>

void WinogradAcc_LR (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
typename Field::Element_ptr A4,
const size_t 1Ida,
typename Field::Element_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t 1Idc,

const MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & WH) [inline]

11.3.1.9 WinogradAcc_R_S()

template<class Field, class FieldTrait>
void WinogradAcc_R_S (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
const typename Field::Element_ptr A,
const size_t Ilda,

typename Field::Element_ptr B,
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const size_t 1db,

const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t Idc,

const MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & WH) [inline]

11.3.1.10 WinogradAcc_L_S()

template<class Field, class FieldTrait>
void WinogradAcc_L_S (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
typename Field::Element_ptr A4,
const size_t 1Ilda,
const typename Field::Element_ptr B,
const size_t 1db,
const typename Field::Element beta,
typename Field::Element_ptr C,
const size_t 1Idc,

const MMHelper< Field, MMHelperAlgo::Winograd, FieldTrait > & WH) [inline]

11.3.1.11 Winograd_LR_S()

template<class Field, class FieldTrait>

void Winograd_LR_S (
const Field & F,
const FFLAS_TRANSPOSE ta,
const FFLAS_TRANSPOSE tb,
const size_t mr,
const size_t nr,
const size_t kr,
const typename Field::Element alpha,
typename Field::Element_ptr A,
const size_t Ilda,
typename Field::Element_pt