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What is MXNet?
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http://www.slideshare.net/NVIDIA/nvidia-ces-2016-press-conference

MXNet
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MXNet: A Flexible and Efficient Machine Learning Library for Heterogeneous Distributed Systems
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Why MXNet?
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Windows support

R RGui (64-bit) - [R Consale]
IR file Edit view Misc Packages Windows Help

ddRepe (“dule")

packages (“mimat®)

Please select a CRAN mirror for use in this session ===

trying UL ‘heep: fidmle. github, So/drat/bin/windows/eontyib/3, 2/mmat_0. 5 mip’
Content type 'spplication/zip' length L3372314 bytes (12.0 B}

downloaded 1.8 MB

package ‘mxnet’ successfully wunpacked and MDS suss checked

The dowmloaded binary packages arve in
€:\Usersyhduinistrator|ppbasa) local) Tenp) 2\ kapc60ididowmloaded packa;

Loading required package: mxnet
» require(“slbench”]
Loading required packa
> datalPonax, packages
> Somar(,6l] = as.mumeric(Sonar
r.4nd = £(1:S0, 10D:150)
data.matrix{Sonar [train.ind, 1:601}
> n.¥ * Somar [train.ind
> test.x = data. matrix{Som

rl-train.ind, 1:60])

* Gest.y = Sonarl-train.ind, §1)

> mr_ser. seed ()

> model <= mx.mlpltrain.x, train.y, hidden_nodeslD, cut_podesZ, ouk_activarions"softa
” 20, acray.bacch.size=LS, learning.rate=0.07, momencum=d. S,

v eval.metricems.meEric.accuracy)

Aute detect layous of imput matrix, use rewmajer..

#tart training with 1 devices

[1] Train-sccuracy=0.488388398888883

£2] Train-accuracysd. S14285714205714

[3] Train-sccuracy=0,5L4235714285714

(4] Train-accuracy=0.514285714Z85714
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Installation

Installation J
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DRAT repo

For Windows and Mac users
install.packages("drat", repos="https://cran.rstudio.com")

drat: ::addRepo("dmlc")
install.packages("mxnet")
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MNIST demo

MNIST demo )
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MNIST demo

library(mxnet)

train <- read.csv("train.csv", header=TRUE)
test <- read.csv("test.csv", header=TRUE)
train <- data.matrix(train)

test <- data.matrix(test)

train.x <- train[,-1]

train.y <- train[,1]

train.x <- t(train.x/255)

test <- t(test/255)

The dataset: https://www.kaggle.com/c/digit-recognizer/data
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MNIST demo

data <- mx.symbol.Variable("data")

fcl <- mx.symbol.FullyConnected(data, name="fcl", num_hidden=128)
actl <- mx.symbol.Activation(fcl, name="relul", act_type="relu")
fc2 <- mx.symbol.FullyConnected(actl, name="fc2", num_hidden=64)
act2 <- mx.symbol.Activation(fc2, name="relu2", act_type="relu")
fc3 <- mx.symbol.FullyConnected(act2, name="fc3", num_hidden=10)
softmax <- mx.symbol.SoftmaxOutput(fc3, name="sm")
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MNIST demo

MNIST demo

graph.viz(softmax$as.json())

Computation graph
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MNIST demo

mx.set.seed(0)

model <- mx.model.FeedForward.create(softmax, X=train.x,
y=train.y, ctx=mx.gpu(), num.round=10,
array.batch.size=100,
learning.rate=0.07, momentum=0.9,
eval .metric=mx.metric.accuracy,
initializer=mx.init.uniform(0.07),
batch.end.callback

= mx.callback.log.train.metric(100))
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MNIST demo

MNIST demo

OO 6 tmux

Batch [300] Train-accuracy=0.975033333333334
Batch [400] Train-accuracy=0.976425000000003
[4] Train-accuracy=0.976595238095241

Batch [100] Train-accuracy=0.9795

Batch [200] Train-accurac 979499999999999
Batch [300] Train-accuracy=0.986900000000001
Batch [400] Train-accuracy=0.982150000000003
[5] Train-accuracy=0.982500000000003

Batch [100] Train-accuracy=0.9867

Batch [200] Train-accurac 9856

Batch [300] Train-accurac 985900000000001
Batch [400] Train-accuracy=0.986325000000003
[6] Train-accuracy=0.986404761904765

0 GeForce GTX 960 Off | 0000:01:00.0 on | N/A |
P2 48W / 160W | 641MiB / 2044MiB | Default |

GPU Memory |
PID Type Process name Usage

1917 compiz 98MiB
2828 Jusr/lib/firefox/firefox 1MiB
Jusr/lib/R/bin/exec/R 346MiB |

|
1214 Jusr/bin/X 181MiB |
\
\

Downloads ||
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MNIST demo

Convolutional Neural Network

# input

data <- mx.symbol.Variable('data')

t conv

convl <- mx.symbol.Convolution(data=data, kernel=c(5,5), num_filter=20)

tanhl <- mx.symbol.Activation(data=convl, act_type="tanh")

pooll <- mx.symbol.Pooling(data=tanhl, pool_type="max", kernel=c(2,2), stride=c(2,2))
#
conv2 <- mx.symbol.Convolution(data=pooll, kernel=c(5,5), num_filter=50)

tanh2 <- mx.symbol.Activation(data=conv2, act_type="tanh")

pool2 <- mx.symbol.Pooling(data=tanh2, pool_type="max", kernel=c(2,2), stride=c(2,2))
# first
flatten <- mx.symbol.Flatten(data=pool2)

fcl <- mx.symbol.FullyConnected(data=flatten, num_hidden=500)
tanh3 <- mx.symbol.Activation(data=fcl, act_type="tanh")

econd conv

# loss
lenet <- mx.symbol.SoftmaxOutput(data=fc2)
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LSTM

# Ll symbol
1stm <- function(num.hidden, indata, prev.state, param, seqidx, layeridx, dropout=0) {
if (dropout > 0)
indata <- mx.symbol.Dropout(data=indata, p=dropout)

i2h <- mx.symbol.FullyConnected(data=indata,

weight=param$i2h.weight,

bias=param$i2h.bias,

num.hidden=num.hidden * 4,

name=paste0("t", seqidx, ".1", layeridx, ".i2h"))
h2h <- mx.symbol.FullyConnected(data=prev.state$h,

weight=param$h2h.weight,

bias=param$h2h.bias,

num.hidden=num.hidden * 4,

name=paste0("t", seqidx, ".1", layeridx, ".h2h"))
gates <- i2h + h2h
slice.gates <- mx.symbol.SliceChannel(gates, num.outputs=4,

name=paste0("t", seqidx, ".1", layeridx, ".slice"))

in.gate <- mx.symbol.Activation(slice.gates[[1]], act.type="sigmoid")
in.transform <- mx.symbol.Activation(slice.gates[[2]], act.type="tanh")
forget.gate <- mx.symbol.Activation(slice.gates[[3]], act.type="sigmoid")
out.gate <- mx.symbol.Activation(slice.gates[[4]], act.type="sigmoid")
next.c <- (forget.gate * prev.state$c) + (in.gate * in.transform)
next.h <- out.gate * mx.symbol.Activation(mext.c, act.type="tanh")

return (list(c=next.c, h=next.h))

}
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A shiny app

A shiny app |
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A shiny app

L] [=n] 127.0.0.1 & h =]

Image Classification using MXNetR
oo Image

Upload a PNG / JPEG File:

no file selected

My

What is in it?

CLiff,drop,drop-off
maypole

torch

canoe

racket, racquet
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A shiny app

model <- mx.model.load("Inception/Inception_BN", iteration = 39)

synsets <- readLines("Inception/synset.txt")

mean.img <-
as.array(mx.nd.load("Inception/mean_224.nd") [["mean_img"]])

im <- load.image(src)

normed <- preproc.image(im, mean.img)

prob <- predict(model, X = normed)
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Go to http://mxnet.dmlc.ml/ to get started!

© 0O Duxvvomats  x

€ C " mxnetdmic.ml/en/latest/

@xnet Get Started Tutorials How To Packages - System

Flexible and Efficient Library for Deep Learni

D

™ Flexible © Portable

Supports both imperative and symbolic programmings. Runs on CPUs or GPUs, on clusters, servers, destkops, or
mobile phones

# Multiple Lanuages & Auto-Differentiation

Supports over 7 programming languages, including G++, Calculates the gradient automatically for training a model.
Python, R, Scala, Julia, Matlab, and Javascripts.
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Thank you for the time!

Qiang Kou (gkou®umail.iu.edu) Deep learning in R using MXNet R/Finance 2016, Chicago 23 /23



	What is MXNet?
	Why MXNet?
	Installation
	MNIST demo
	A shiny app
	Thanks

