Least Squares QR and LQ
Symmetric Eigenvalue Problem Reduction to Band (prototype)
Level 3 Tile BLAS GEMM, TRSM, TRMM, HEMM / SYMM, HERKH
SYRK, and HER2K / SYR2K

Matrix generation (PLRNT, PLGHE / PLGSY,
PLTMG), Norm computation (LANGE, LANHE
I LANSY, LANTR), Extra functions (LASET,

Aucxiliary Subroutines

Generic Map functions

LACPY, LASCAL, GEAD, TRADD, PRINT), anfl
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Linear Systems of Equations Cholesky, LU (inc. pivoting, PP), and Ee{curswe DAGI!Fstgntlatlon, ?HOWI?Q T\.NO_.Slded Factorizations
LDL (prototype) eterogeneous tile size executions to Distributed Sparse Solver

tune for heterogeneous devices More GPU kernels integration

LU+RBT
BLR Solver

Eigenvalue Decomposition
and Singular Value Decomposition

Covering four precisions: double real,
double complex, single real, and single
complex (D, Z, S, C)

Providing ScaLAPACK-compatible
interface for matrices in F77
column-major layout

Supporting: Linux, Windows, macOS,
UN*X (depends on MPI, hwloc)

Fine-grain Composition of Operations

ICL INNOVATIVE COMPUTING LABORATORY.

PROBLEM AND NODE SCALING OF A
MATRIX MULTIPLY (DGEMM)

Summit: 2-72 nodes (40 cores each with 6 V100s)
with a 1024 x 1024 tile size
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PROBLEM SCALING OF A CHOLESKY
FACTORIZATION (DPOTRF)
Shaheen II: 512 nodes (32 cores each)
with a 400 x 400 tile size.
[#- DPLASMA Tile Matrix
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[ Scal APACK 1 Proc/Core
[# Scal APACK 1 Proc/Node

Performance (TFlop/s) % Practical Peak

. .| 100+
2000 3 Ha
1500 =
AT ]
1000 ol 1 50-
500 B e R 1
0 ¥ o
0 200000 400000 600000 800000 1000001 0 ! ! ! !
100 200 300 400
M=N=K Matrix Size (10double)
2x2 Proc. (12 GPUs) 6x6 Proc. (108 GPUs) —— 10x10 Proc. (300 GPUs) ——
4x4 Proc. (48 GPUs) 8x8 Proc. (192 GPUs) ——  12x12 Proc. (432 GPUs)
‘_’_
<=/ KA
- ‘
& UST 2

ENERGY CONSUMPTION SOLVING A LINEAR
LEAST SQUARE PROBLEM (DGEQRF)

ScaLAPACK
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