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GPU Supercomputers in Europe - 2011




Fastest Supercomputer in Russia

Moscow State University
1.3 Petaflops Peak
1554 Tesla X2070 GPUs
+1554 Intel CPUs

o " | Research Topics

e Ocean Modeling
e Climate Change
 Genomic Medicine

 Galaxy Formation
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Tesla GPUs Supercharge
The Fastest Supercomputers in

China
India
Italy

Japan

Russia
Spain



World’s Fastest Molecular Dynamics Simulation

Sustained Performance of 1.87 Petaflops/s

Institute of Process Engineering (IPE)
Chinese Academy of Sciences (CAS)

Simulation for Crystalline Silicon

Used all 7168 Tesla GPUs on
Used for Photovoltaic cells & Semiconductors

Tianhe-1A GPU Supercomputer
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Large Scale GPU Simulations on Tsubame

ASUCA Weather Modeling Blood Flow Simulations Himeno: Navier Stokes

3990 Tesla GPUs 4000 Tesla GPUs 1024 Tesla GPUs

76.1 Tflops 600 Tflops 7.9 Tflops



The Biggest Hurdle to the Adoption of GPUs

The Misconception that GPU Computing is Hard



3 Myths about CUDA

1. You have to port your entire application to the GPU
2. Itis really hard to accelerate your application

3. There i1s a PCl-e Bottleneck



Small Change, 10x Speedup

Application Code
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Customer Surveys Show Us

Modify 1-5% of code

2x Faster in 3 Man-Months

Speed
Up

0 3 6
Man-Months
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The Network 1s the Bottleneck

¢ Overlapped Data Transfers / 1
Compute hide most of the -~ erek
latency I

PCl-e: 8 GB/s

¢ GPUDirect gets data directly
Into the GPU

* GPU will become more |
autonomous | GDDRS
178 GB/s
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Soul of NVIDIA’s GPU Roadmap
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DP GFLOPS per Watt
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CUDA Architecture Roadmap

Maxwell

Kepler

T10 Ferml

2008 2010 2012 2014
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CUDA 4.0: Big Leap In Usability

‘ CUDA 4.0
Ease

of Use CUDA 3.0

C ff '}\“)_’ d C )

Double Precision

Performance
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Single CUDA
C /[ C++

Coaepase

PGl CUDA x86
CUDA Now Available for CPUs and GPUs

GPU

UDA X&b Compiier
C++ Support
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CUDA GPUs: Only GPU to Support All Languages

NVIDIA
N CUDA GPUs

CUDAC | STSESOIRERREEE

CUDA C++ T

CUDA CPU

L-ﬁemnd
OpenCL \ ‘ .

Dlrect

------------------ )
. CHAMP | Devices

% B

OpenCL is trademark of Apple Inc. used under license to the Khronos Group Inc.:l-7
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GPUs are Mainstream
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