NVIDIA.

<A NVIDIA.

GPUdYE1—F1 > =GR

IXET(7EESt

I2A—-T34XYN1—-33>T 05 NE2EED

TE 2B

Data Center Infrastructure

Infrastructure

Communication
Management

System Solutions

(= @ Adaptive

Interconnect
Management

GPU Direct
NVLink it

Accelerators
GPU Boost

Programming
Languages

c/c
Fortran
OpenACC
@ python

Compiler
Solutions
LLVM

Development

Development Software
Tools Solutions

P(—;I ‘) MATILAB
y =

VAMPIR ROGUE WAWEI

& Kitware

Profile and
Debug

CUDA Debugging API cuBLAS

Libraries

Tesla Accelerated Computing Platform




NVIDIA.

Tesla: Platform with Open Ecosystem
Common Programming Models Across Multiple CPUs
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Dual-GPU
Accelerator for

Max Throughput

2x Faster Double the Memory Maximum Performance

2.9 TF| 4992 Cores | 480 GB/s Designed for Big Data Apps Dynamically Maximize
Performance for Every Application

Deep Learning: Caffe
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CPU  Tesla K40 Tesla K80

Caffe Benchmark: AlexNet training throughput based on 20 iterations, CPU: E5-2697v2 @ 2.70GHz. 64GB System Memory, CentOS 6.2
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Performance Lead Continues to Grow
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10x Faster than CPU on Applications

K80 —CPU

CPU: 12 cores, E5-2697v2 @ 2.70GHz. 64GB System Memory, CentOS 6.2

GPU: Single Tesla K80, Boost enabled <ANVIDIA
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Tesla K80: Up to 2x Faster than K10 and K40
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Molecular Quantum

Seismic Machine Learning CFD Dynamics Chemistry

Finance

Single K10 or K80, Boost enabled for K80. Actual boost level dependent on application profile.

RTM ISO R4 2x, RTM TTI R8 3 pass <NVIDIA

High GPU Density Servers Now Mainstream

CcCRANY

THE SUPERCOMPUTER COMPANY

Cray CS-Storm Dell C4130
8 K80s per Node 4 K80s per Node

HP SL270 Quanta S2BV
8 K80s per Node 4 K80s per Node
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CSCS Piz Daint
The World’s Largest In-situ Viz Enabled GPU
Supercomputer

2048 GPU Nodes running Galaxy
formation and Molecular Dynamics
Simulation + Visualization

Watch live at NVIDIA SC14 Booth
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Visualize Data Instantly for Faster Science

CPU Supercomputer Viz Cluster

Traditional

Slower Time to Discovery Time to Discovery =

Simulation- 1 Week Viz- 1 Day Months

)

Multiple Iterations

Tesla Platform

Faster Time to Discovery Visualize while ) .
ou simulate Time to Discovery = Weeks

Restart Simulation Instantly
Multiple Iterations
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US to Build Two Flagship Supercomputers

% OAK Lawrence Livermore
‘RIDGE National Laboratory

\|| nal Laboratory

SUMMIT SIERRA

150-300 PFLOPS > 100 PFLOPS
Peak Performance Peak Performance

IBM POWER9 CPU + NVIDIA Volta GPU

NVLink High Speed Interconnect
>40 TFLOPS per Node, >3,400 Nodes

SAnVIDIA

1

lar Power as Titan
would make the Top500 list of 5-10x Faster One laptop for Every Resident in
supercomputers today 1/5th the Size State of Mississippi
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SGEMM / W Normalized

Accelerated Computing
5x Higher Energy Efficiency

S

IBM POWER CPU NVIDIA NVLink NVIDIA Volta GPU

Most Powerful Serial Processor Fastest CPU-GPU Interconnect Most Powerful Parallel Processor
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PASCAL

NVLink PCle 3.0 O5fEN51215
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KEPLER GPU

NVLink
High-speed GPU
Interconnect

ﬁ

i
X86 ARM64
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X86 ARM64
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NVLink Unleashes Multi-GPU Performance

GPUs Interconnected with NVLink Over 2x Application Performance Speedup
When Next-Gen GPUs Connect via NVLink Versus PCle

Speedup vs
PCle based Server
2.25x

CPU

I

l—» PCle Switch 4—1

5x Faster than
PCle Gen3 x16 ANSYS Fluent  Multi-GPU Sort  LQCD QUDA AMBER

GPU Technology Theater
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Jeff Nichols
Associate Laboratory Director
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ciences Directorate

www.nvidia.com/sc14
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