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Goal:
A detailed introduction to high performance computing with CUDA

CUDA = NVIDIA'’s architecture for GPU computing

Outline:
Motivation and introduction
GPU programming basics
Code analysis and optimization
Lessons learned from production codes



GPUs are Fast! <3
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CPU 1U Server: 2x Intel Xeon X5550 (Nehalem) 2.66 GHz, 48 GB memory, $7K, 0.55 kw
GPU-CPU 1U Server: 2x Tesla C2050 + 2x Intel Xeon X5550, 48 GB memory, $11K, 1.0 kw



Increasing Number of CUDA Applications ,f,%A
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Increasing Number of CUDA Installations
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Pervasive CUDA Education -
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OpenCLATY
Teaching Parallel Programming using NVIDIA GPUs
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GPU Computing Applications «Z
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Direct Java and

' OpenCL" Cortra
Upongy Compute rancy Python

\NVIDIA GPU
With the CUDA Parallel Computing Arcnitecture

hitecture
apabilities 1.x)

Computlng

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



NVIDIA Tesla GPU Computing Products =~ <3
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1U Systems

Workstation Boards

/Server Module

e

Tesla M2070 / Tesla C2070 /
Tesla M2050 Tesla M1060 Tesla S2050 Tesla S1070 Tesla C2050 Tesla C1060
GPUs 1720 GPU 1T10 GPU 4 T20 GPUs 4 T10 GPUs 1T20 GPU 1T10 GPU
ngigslizn 1030 GFlops 933 GFlops 4120 GFlops 4140 GFlops 1030 Gflops 933 GFlops
Double
(s 515 Gflops 78 GFlops 2060 GFlops 346 GFlops 515 Gflops 78 GFlops
Precision
Memor 6 GB/3 GB 4 GB 12 GB (S2050) 16 G2 6 GB/3 GB 4 GB
y 4GB/ GPU
Mem BW 148.4 GB/s 102 GB/s 148.4 GB/s 102 GB/s 144 GB/s 102 GB/s




NVIDIA Developer Ecosystem <X
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CUDA on the Web >
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® Last version of the CUDA Toolkit (currently version 3.2):
http://developer.nvidia.com/object/cuda downloads.html

® Includes drivers, compilers, libraries, debuggers, profilers,
reference manuals, programming guides, code samples

® Online courses:
http://developer.nvidia.com/object/cuda training.html

® CUDA books: http://www.nvidia.com/object/cuda books.html
® CUDA forums: http:/fforums.nvidia.com/index.php?showforum=62

® And more on CUDA Zone:
http://www.nvidia.com/object/cuda home new.html



http://developer.nvidia.com/object/cuda_downloads.html
http://developer.nvidia.com/object/cuda_training.html
http://www.nvidia.com/object/cuda_books.html
http://forums.nvidia.com/index.php?showforum=62
http://www.nvidia.com/object/cuda_home_new.html

Schedule

8:30 Introduction

8:45 CUDA C Basics
Cyril Zeller, NVIDIA Corporation

9:45 Break

10:00 Fundamental Optimizations

11:00 Analysis-Driver Optimization, Part 1
Paulius Micikevicius, NVIDIA Corporation

12:00 Lunch

1:30 Analysis-Driven Optimization, Part 2
Paulius Micikevicius, NVIDIA Corporation

2:30 Break
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3:00 Industrial Seismic Imaging on a GPU Cluster
Scott Morton, Hess Corporation
3:30 Accelerating GPU Computation Through Mixed-Precision Methods
Mike Clark, Harvard University
4:00 Porting Large Fortran Codebases to GPUs
Andrew Corrigan, George Mason University
4:30 Heterogeneous GPU Computing for Molecular Modeling
John Stone, University of Illinois at Urbana-Champaign
5:00 End



