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2015

= Scikit-learn
= Machine learning, No GPU Ke ra S
= Caffe o

= 2013, B—PEMREZ S RIESR
= No auto-grad, C++

= Keras

— Caffe DEEPLEARNING4)

= Theano
- TR, EiRE e

"\ theano |
.2 ¢

TensorfFlow

= Torch

» Lualg 5




NUS SINGA

= Prof. OOI & Prof. Wang

SINGA

A General Scalable Open-sourced
Distributed Deep Learning Platform

https://singa.incubator.apache.org/en/index.html



TensorFlow

= Caffe

= FFacebook, Catte2 = PyTorch
= Torch = PyTorch

= Theano

= Google, = TensorFlow

= — TensorFlow 2

= Chainer
= MXNet




2017: 1.0

= tf.contrib

= tf.layers, tf.metrics, tf.losses

= tfdbg

= PyTorch 0.1




TensorFlow vs PyTorch

tmport tensorflow as tf _
tmport torch

a=tf.constant(7)
b=tf.constant(10)

torch.tensor(1.)
c = tf.add(a,b)

torch.tensor(3.)

simple_session = tf.Sesstion()

value_of_c = simple_session.run(c) — torch add(a b)
= 3

print(value_of_c) )

simple_session.close() prlnt(c.ltem( )




TF 1.x Sucks.
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= API;EEL
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- KIEAR A R ¥ [AIPy Torch
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X

O PyTorch

http://nicodjimenez.github.io/2017/10/08/tensorflow.html



2019

= TensorFlow 2.0 is coming!

L

TensorFlow

« TF+Keras

= Easy to use




Let GO

x session.run

X tf.control _dependencies

)( tf.global variables initializer
X tf.cond, tf.while loop




TensorFlow 2

tensorflow as tf tmport torch

.constant(1l.) torch.tensor(1.)
.constant(2.) torch.tensor(3.)
.add(a, b)
= torch.add(a, b)
print(float(c)) print(c.ittem())




Github

= TensorFlow 1.13

® watch~ 8,601 W Star 121,372 Y Fork 72,333

* PyTorch 1.0

® watch~ 1,194 % star 25,181 ¥ Fork 5971




Power Scores

Deep Learning Framework Power Scores 2018

100 956.77

Score
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https://towardsdatascience.com/deep-learning-framework-power-scores-2018-
23607ddf297a



Google Search

Google Search Volume

Relative Search Volume
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Trends

® pytorch ® tensorflow keras ® caffe +
Search term Search term Search term Search term
Worldwide 9/20/16-9/21/18 ~ Machine Learning & Arti.. - Web Search
Interest over time + O
p— i et —

Average Sep 25, 2016 Jul 16, 2017 May &, 2018
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1.0

- ITTEE|Graph

« 215 Session

- o218 Variable Scope 5t Ereuse

= define-and-run

- FERIMARSR —EFAEIR

- FA MRIZ(RXS TensorFlow—FGFTAL




TensorFlow eco-system

An end-to-end open
source machine learning

platform

TensorFlow For JavaScript For Mobile & loT For Production

The core open source library to help you develop and train ML models. Get
started quickly by running Colab notebooks directly in your browser.

Get started with TensorFlow




TensorFlow eco-system

= TensorFlow 2.0

= (@tf.function

‘ensor
‘ensor
‘ensor

‘ensor

ow Lite
ow.JS
ow Extended

ow Prob

'PU Cloud

CPU




FIRIN

» =38TensorFlow 1.x

» PyTorchF]TensorFlowis:

o

- _EAEZRE

« Kerasiximx
= TF+Keras
= PyTorch+Catte2
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HH 2 EfEHRTensorFlow

* GPUJINE

- L 2% Layers




GPUNNEE

gpu_a = tf.random.normal([10000, 1000])
gpu b = tf.random.normal([1000, 2000])

= tf.matmul(gpu_a, gpu b)




y=a’*xx+b*x+c

= x=1
a=2
" b=3
=c=4
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« t.mmatmul

* tf.nn.convad

= th.nn.relu
 tf.nn.max_pool2d
* tf.nn.sigmoid

= tf.nn.softmax

ayers.Dense
ayers.Conv2D
ayers.SimpleRNN
ayers.LSTM
ayers.RelLU
ayers.MaxPool2D
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Thank You.




