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INDUSTRY COLLABORATION

FEATURES AND SUPPORT

Matrix Algebra on GPU and Multicore Architectures (MAGMA) is a collection of next-generation linear algebra libraries for heterogeneous architectures. 
MAGMA is designed and implemented by the team that developed LAPACK and ScaLAPACK, incorporating the latest developments in hybrid 
synchronization-avoiding and communication-avoiding algorithms, as well as dynamic runtime systems. Interfaces for the current LAPACK and BLAS 
standards are supported to enable computational scientists to seamlessly port any linear algebra-reliant software components to heterogeneous 
architectures. MAGMA allows applications to fully exploit the power of current heterogeneous systems of multi/many-core CPUs and multiple GPUs to 
deliver the fastest possible time to accurate solution within given energy constraints.

��������������������������������������������������������������
����������������������������������������������������������

�������������������������������������������
�	����������������������
���������������������������������®���������™�������������������

�������������������������

������������������������������������������
���������������������


����������™��������������
����������������

������������������������������������������
��������������������

��������������
����������������

MATRIX ALGEBRA ON GPU AND MULTICORE ARCHITECTURES
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WITH SUPPORT FROMIN COLLABORATION WITH
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GE
SPD/HPD
TR 
D&C 
B&I It 
MP

General
Symmetric/Hermitian Positive Definite
Triangular
Divide & Conquer 
Bisection & Inverse Iteration
Mixed-Precision Iterative Refinement
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magma_{routine name}[_gpu] 
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SY/HE

SPD/HPD

SPD/HPD

Solve using LU

Solve using MP

Solve using Cholesky

Solve using MP

Solve LLS using QR

Solve using MP

Compute e-values,

optionally e-vectors

Computes all e-values,

optionally e-vectors

Range ( D&C )

Range ( B&I It. )

Range ( MRRR )

Compute SVD,

optionally s-vectors

Compute all e-values,

optionally e-vectors

Range ( D&C )

Range ( B&I It. )

Range ( MRRR )

{sdcz}gesv

{zc,ds}gesv

{sdcz}posv

{zc,ds}posv

{sdcz}gels

{zc,ds}geqrsv

{sdcz}geev

{sd}syevd

{cz}heevd

{cz}heevdx

{cz}heevx

{cz}heevr

{sdcz}gesvd

{sdcz}gesdd

{sd}sygvd

{cz}hegvd

{cz}hegvdx

{cz}hegvx

{cz}hegvr
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LU, QR, and Cholesky

Solvers and matrix inversion

All BLAS 3 (fixed + variable)

SYMV, GEMV (fixed + variable)
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HIPBLAS
cuBLAS
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BATCHED

����DRIVER ROUTINES

ROUTINES

PRECONDITIONERS

KERNELS

DATA FORMATS

BiCG, BiCGSTAB, Block-Asynchronous Jacobi, CG, 
CGS, GMRES, IDR, Iterative refinement, LOBPCG, 
LSQR, QMR, TFQMR

ILU / IC, Jacobi, ParILU, ParILUT, Block Jacobi, ISAI

SpMV, SpMM

CSR, ELL, SELL-P, HYB

SPARSE
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