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A GREAT YEAR FOIGPUCOMPUTING

Gaussian
ANSYS Fluent
GROMACS
Simulia Abaqus
400,000 NAMD
WRF
VASP
OpenFOAM
LSDYNA
AMBER

>4OO HPC Apps

10 of Top 10 HPC
Applications Accelerated

Pascali 5 Miracles 3x Developers in 2 Years

Pascal Supercomputers




Numerical models to understand
and predict physical and biological
behavior

Molecular Dynamics _
Based on the laws of physicsi
motion, gravity, mass -energy,
thermodynamics, electrostatics

Computational methods like
PDE, FEM, MC, LA

Structural Analysis N-body Simulation




Combinatorial explosion

Incomplete information

No laws-of-physics equations exist

Deep learning extracts multi -
dimensional features from data

Breakthrough for Al




DEEP LEARNING

IS A SUPERCOMPUTING CHALLENGE

DATA TRAINING
PIPELINE PIPELINE

PROCESS
AUGMENT
AUTO LABEL
MANUAL LABEL
CURATE

PETABYTES OF DATA
PETAFLOPS MACHINE

d

MODEL CONFIGURATION
HYPERPARAMETER TUNING
MODEL TRAINING

1006s OF PETAFLOPS TO
EXAFLOPS MACHINES

INFERENCING

RECOGNIZE
CLASSIFY
PREDICT

GENERATE

10086s OF GI GAFL
TO TERAFLOPS




THE ENGINE FOR Al SUPERCOMPUTING

Future supercomputers designed for
computational and data science

Strong CPUOG Variable Precision
Computation dHigh-Speed Links

AX 53TF FP64

A4X 10.6 TF FP32

AX 21.2TF FP16
640GB/s NVLink




Processor Trends

GPU Boosts HPC

ImageNet i Accuracy

GPU Deep Learning

74%

e Hand-coded CV

2010 2011 2012 2013 2014

GPU Boosts Al

GPU Boosts Al




