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Graphics Processing Unit
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CGYEFAULIRTFTRL,
A BICGPUESER I 3FES NVIDIA Introduction and HPC Evolution of GPUs

J /. nvIDIA

Public, based in Santa Clara, CA | ~54B revenue | ~5,500 employees

X — Founded in 1999 with primary business in semiconductor industry
N VI D IAD\ 2 0 0 4$ ((_ ®*  Products for graphics in workstations, notebooks, mobile devices, etc.
((St I‘ateg ic I nve Stm e nt))% ®*  Began R&D of GPUs for HPC in 2004, released first Tesla and CUDA in 2007

Development of GPUs as a co-processing accelerator for x86 CPUs

Qlﬁ\&)‘ ‘G PU]>_l:i1_7_-4 >9“m0) HPC Evolution of GPUs

7 D 9 >0 E. :E«C U D A»% 2004: Began strategic investments in GPU as HPC co-processor

F;':ﬁ %L/ C P O O 7/' = b\ BJSIE]'E{:I:I: jd“: Eﬁ bla +  2006: G80 first GPU with built-in compute features, 128 cores; CUDA SDK Beta
\ — 7\

® 2007: Tesla 8-series based on G80, 128 cores — CUDA 1.0, 1.1

® 2008: Tesla 10-series based on GT 200, 240 cores — CUDA 2.0, 2.3

EET:E N C U \DA(j:j( ? ° ﬁﬂ g’t‘b*%% F;a —Y‘_’) ® 2009: Tesla 20-series, code named “Fermi” up to 512 cores — CUDA SDK 3.0
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m CUDANEIKGPU(Z e i
el atord bt Broad Developer Reach
m CUDA(L
m CUDAO-XI(& 600M CUDA 3.3M CUDA
GPUs downloads
m CUDABERX (S
800 CUDA 60K CUDA
courses papers

World’s Fastest
Supercomputers

Titan (U.S.): 18,000 GPUs
CSCS (Europe): 5,200 GPUs

Tsubame (Japan): 4,000 GPUs
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AlphaGo
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http://www.nature.com/nature/journal/v529/n7587/full/nature16961.html
http://deepmind.com/alpha-go.html
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ImageNet
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Tensor

Google h* TensorFlow &F#&R
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Baidu @ Deep Speech 2
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Cognitive opens new opportunities on top of traditional IT

$120,000

u Software
$100,000 w Services Opportunity for o
Hardware decision-making $2T
$80,000 support A
T 2025 . Decision Support
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The GPU is the workhorse of modern A.I
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NVIDIA DeepLearning SDK
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NVIDIA DIGITS
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NVCaffe

CuDNN, cuBLAS
NVCaffe
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voc_cropped@256x256 ¢

rage Clasutorden Darases

Job Informabion Parse Folder (train‘val)

Job Dimclory Falder
tememichaci/ dgts http:scridataimagesvoc_cropped
Yobe20150911-171491-0008

Number of categories

\mage Type 20

Coler Trwining images
image Dimensions 26752

256:256 Validation images
Resize Mode B817 (25.0%)
nall_crop

Create DB (train)

Input file
DB Entries
26750
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Solver Options
Tewining epochs

i

Validation intervad (in epochs)

(neat progress bar)
Batch size

100

Base Learning Rate

o0

Show advanced leaming rate options

Model Name

ImagoNet

Pretrined model
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Solver
Matwork (irain.val}

u-lo‘-m‘ﬁ zd;p‘icy)

W Loss quainy
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W Loss i)

Dataset

VOC _Croppedd
Done Wes Mar 11051657 P

Image Size
256x256

Image Type
COLCR

Create DB (train)
26759 mages
Create DB (val)
8017 images
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Accaracy (%)

Layer
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