CUDA Convnet&Deep Learning
with MultiGPU




ConvNet

« ConvNet
- BHMAHZ1-IINRYRI-IDC++/CUDAICLDZER=R
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- Fermi-generation GPU (GTX 4xx, GTX 5xx, TeslatfBZ))h'wnE
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- http://code.google.com/p/cuda-convnet/

. ConvNet2 (2014/07/18~)

- Kepler-generation GPUs (Geforce Titan, K20, K40)®D
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- NWVFGPUDEZH TIEE
- https://code.google.com/p/cuda-convnet2/
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data B /R E
logprob, labvec - PFESN)L

fc E - J— REHERERIC KD
conv BFHAGy O J— REHERBERIC KD
local BFHAFH X J— REHEEESICK D
rnorm BrAr - ADDIERIL

pool BHIAH - ANDERANE. FiI/aE
dropout - - ROVIT7D

probs £ - Softmax

logprob - - Cross Entropy
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« Neural Network (NN)
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« Feed-forward Neural Network (FNN)
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« Convolutional NN (CNN)
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o J—ROFOFERMEEEEZEL T /19 5(Sigmoid, tanh, RelLU)
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Softmax
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Cross Entropy
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ROV 70~

. Improving neural networks by preventing co-
adaptation of feature detectors, G. E. Hinton et al.,

2012
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« One weird trick for parallelizing convolutional neural
networks, A. Krizhevsky, 2014

. 8 NVIDIA K20 GPUs
« 2 Intel 12 core CPUs
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Data Parallelism
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= ADETEIAMZINIERIREY (CNN)

ALl F—41 NN 1
ALwR2 F—42 NN 1
ALYERN F—4N NN 1




Model Parallelism

e BALYRNET—ATRYNI-IDEIEDZ2FE
o RYNI—=INBIEERIED. ALYRHNBWCIZ1=Z—b
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NN 1
ALwR1 F—A41 > 2B931
ALYR2 F—A41 > 2B932
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. ConvNet / ConvNet2

L i_g
- CIFAR10
- ImageNet

« GPUs
— GeForce GTX 560 Ti
~ 2 Tesla K20c
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2y hJ—J1EiE (CIFAR10)

#1003/\5X—=4

data convl pooll [ conv2 [? pool2

local3 local4 fc10 probs

labels logprob
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I\SGA=5E8 (CIFAR10)

9216 --

probs 10

sum 61653 1048512
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FBOES (CIFAR10)

400

350
g B GeForce GTX 560 Ti
% 250
- M Tesla K20c
200
=||I_\ 150
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Xy hJ—I#EE (ImageNet)

#)75003/\5X—%4
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data convl rnorm1 pooll
conv2 rnorm?2 pool2
conv3 conv4 convb pool3
» fc4096a | dropoutl | fc4096b [ dropout2
fc1000 probs
labvec

logprob
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JNSA—=328 (ImageNet)

data 150528 3224(256)

labvec 1

convl 254016 23232 3 224 64 11 4
rnorm| 254016 64 63 5

pooll 61504 64 63 3 2
conv?2 184512 307200 64 31 192 5 1
rnorm2 184512 192 31 5

pool2 43200 192 31 3 2
conv3 86400 663552 192 15 384 3 1
conv4 57600 884736 384 15 256 3 1
convs 57600 589824 256 15 256 3 1
pool3 12544 256 15 3 2
fc4096a 4096 51380224 256 7

dropoutl 4096

fc4096b 4096 16777216

dropout2 4096

fc1000 1000 4096000

probs 1000

logprob

sum 1364817 74721984
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FEDRERSE (ImageNet)
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100 parallelism)
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.
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