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SuperPhones to SuperComputers



GPU Computing Today
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Getting Started with GPUs
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Compute Cluster
Workstation with Tesla GPUs
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GPU Computing Developer Ecosystem
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CUDA GPUs: Support All Languages

NVIDIA
CUDA GPUs

CUDA C
N

CUDA C++
G

CUDA
. Fortran

OpenCL

pm— ‘ Other
 C++AMP Devices

__________________

OpenCL is trademark of Apple Inc. used under license to the Khronos Group Inc.



PGl CUDA x86
CUDA Now Available for CPUs and GPUs

NVIDIA C / C++ Compiler

Single CUDA
C /[ C++

Codebase

PGl CUDA X86 Compiler
C / C++ Support

GPU
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NVIDIA OpenCL Execution
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NVIDIA OpenCL Roadmap

June 2010 Q4 2011 2H 2012*

Potentialiviinergipdate

OpenCL is a trademark of Apple Inc., used under license by Khronos NVIDIA Confidential



CUDA 4.0: Big Leap In Usability N>

NVIDIA

CUDA 4.0
Parallel Programming
Ease

ghillse CUDA 3.0
Fermi, New Libraries,
CUDA 2.0
Debugging, Profiling,
CUDA 1.0
Program GPUs using

Performance



Unified Virtual Addressing
Easier to Program with Single Address Space

System GPUO GPU1 System GPUO GPU1
Memory Memory Memory Memory Memory Memory

!

Without UVA With UVA



NVIDIA GPUDirect™

Ver 1.0

Ver 2.0

v

p

* Direct access to CUDA system
memory for 3" party devices

 Fast path eliminates unnecessary
sysmem copies & CPU overhead

» Peer-to-Peer memory access,
transfers & synchronization

* MPI implementations natively

Details @ http://developer.nvidia.com/object/gpudirect.html



http://developer.nvidia.com/object/gpudirect.html

NVIDIA GPUDirect 1.0: Faster Communication with GPUs

30% Savings in Communication Time

InfiniBand
Frame Grabber
Hard drives



GPUDirect v2.0: Peer-to-Peer Communication

GPUO GPU1 GPUO GPU1
Memory Memory Memory Memory

I Load / Store I I cudaMemcpy() I

GPUO GPU1

PCl-e

Direct Access Direct Transfers



CUDA Roadmap




Strategic Focus on Applications

# Senior-level relationship and market
managers

® Dedicated technical resources

® More than 150 people devoted to
libraries, tools, application porting
and market development

* Worldwide focus
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http://www.nvidia.com/page/home.html
http://www.simulia.com/index.html

Strategic Partners

CAD/ CAM/
CAID

CAE/ EDA

Computational
chemistry

Computational
Finance

Defence &

Intelligence

Digital
Content
creation

Physical
Sciences

>

NVIDIA

Seismic
processing
and
visualization

Autodesk Ansys Amber MATLAB Ikena Adobe Quda (L-QCD) | Schlumberger
Dassault Dassault NAMD Mathematica Intergraph Autodesk M&E | WRF Landmark
Systemes: Systemes:
CATIA Simulia
Solidworks
PTC Nastran Gromacs NAG ESRI Avid ACUSA Paradigm
NEWES LSTC Lammps Murex Manifold MainConcept HOMME

Synopsys GAMESS Sony HYCOM




DP GFLOPS per Watt

CUDA GPU Roadmap
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NVIDIA Tesla M2070-Q <3

NVIDIA

With full Quadro OpenGL

Quadro Enhanced performance profile

Quadro Optimized profiles for
professional applications

Certified applications
Remote OGL Visualization Support

3'd Party Remote Support:
MS RemoteFX, Citrix HDX

AXE — Application Acceleration
Engines

Same dimensions, same thermal as Tesla M2070

Multi GPU: SLI Multi- OS, SLI Mosaic Dual slot width, no video out connector



40% Smaller Tesla Module <X
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Fastest Supercomputer in Russia

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

Research Topics

« Ocean Modeling
 Climate Change
« Genomic Medicine
« Galaxy Formation




PERFORMANCE

Tegra Roadmap
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Kal-El — Independent, Dedicated Processing

MGOH

ARM

3X Performance

g Quad Core up to 1.5GHz, NEON

POWER | % 0 p moce
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GPU Supercomputers: More Power Efficient

Performance
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TO Scale and Bevond




DARPA Study ldentifies Four Challenges for ,f,%A
ExaScale Computing

Report published September 28, 2008:

ExaScale Computing Stady
Techaelegy Challenges in

D ® Four Major Challenges

Energy and Power challenge
Memory and Storage challenge
Concurrency and Locality challenge
Resiliency challenge

® Number one issue is power

Extrapolations of current architectures and
technology indicate over 100MW for an Exaflop!

Power also constrains what we can put on a chip

Available at
www.darpa.mil/ipto/personnel/docs/ExaScale Study Initial.pdf




ExaFLOPS at 20MW = 50GFLOPS/W >
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50GFLOPS/W <A
10x Energy Gap for Today’s GPU
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Echelon

NVIDIA's Extreme-Scale Computing Project



Echelon Team
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System Sketch

Dragonfly Interconnect (optical fiber)
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High-Radix Router Module (RI\QJ

DRAM DRAM
Cub hefrathd Cub AM

Node O (NO) 20TF, 1.6TB/s, 256GB
Module 0 (M)) 160TF, 12.8TB/s, 2TB
\_Cabinet 0 (C0) 2.6PF, 205TB/s, 32TB
\_Echelon System
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