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FA2 < % (Syllabus)

¥ = (Week) P #F (Date) P % (Subject/Topics)

1 2016/02/17 Course Orientation for Social Computing and
Big Data Analytics
(R385 2 2 Bolh A 47 3R 4 5)

2 2016/02/24 Data Science and Big Data Analytics:
Discovering, Analyzing, Visualizing and Presenting Data

(T3 2 ey 4
Bk A4 AL ERT A

3 2016/03/02 Fundamental Big Data: MapReduce Paradigm,
Hadoop and Spark Ecosystem

(= #cdp A #_: MapReducet # -

Hadoop¥? Spark# #g % %t)



A2 < % (Syllabus)

¥ = (Week) P #F (Date) P % (Subject/Topics)

4 2016/03/09 Big Data Processing Platforms with SMACK:
Spark, Mesos, Akka, Cassandra and Kafka
(~ #cdp adZ T 5 SMACK

Spark, Mesos, Akka, Cassandra, Kafka)

5 2016/03/16 Big Data Analytics with Numpy in Python
(Python Numpy = #icd ~ 17)

6 2016/03/23 Finance Big Data Analytics with Pandas in Python
(Python Pandas P4 7% = #cdz 4 7)

7 2016/03/30 Text Mining Techniques and

Natural Language Processing
(2 F 45 2 T HAFE P 2RE S D)
8 2016/04/06 Off-campus study (¥ % = FcE B p )



A2 < % (Syllabus)

¥ = (Week) P #F (Date) P % (Subject/Topics)
9 2016/04/13 Social Media Marketing Analytics
(ALF-hE 17 40 & 47)
10 2016/04/20 #p* 3£ (Midterm Project Report)
11 2016/04/27 Deep Learning with Theano and Keras in Python
(Python Theano v Keras /% & & % )
12 2016/05/04 Deep Learning with Google TensorFlow
(Google TensorFlow % & £ %)

13 2016/05/11 Sentiment Analysis on Social Media with
Deep Learning
(7 5 ¥ AL H AR A )



¥ =% (Week)

14
15
16

17
18

A2 < % (Syllabus)

2016/05/18
2016/05/25
2016/06/01

2016/06/08
2016/06/15

p #p (Date) P % (Subject/Topics)

Social Network Analysis (4 ¢ 3 3 4 7)
Measurements of Social Network (7+ € 4 % & 7])
Tools of Social Network Analysis

(A€ P i1 2

Final Project Presentation | (f X 3¢ 2. 1)

Final Project Presentation Il (#f 23R 2 1)



TensorFlow

Source: https://github.com/tensorflow/tensorflow



Google TensorFlow

TenSOl'Flow = GET STARTED TUTORIALS HOWTO APl RESOURCES ABOUT

TensorFlow is an Open Source Software

Library for Machine Intelligence

About TensorFlow

TensorFlow™ is an open source software library for numerical

[ensorFlow: Open source machine learning o »

computation using data flow graphs. Nodes in the graph
represent mathematical operations, while the graph edges
represent the multidimensional data arrays (tensors)
communicated between them. The flexible architecture allows
you to deploy computation to one or more CPUs or GPUs ina

desktop, server, or mobile device with a single AP!.
——

https://www.tensorflow.org/ 7
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TensorFlow

IS an

Open Source
Software Library

for

Machine Intelligence



numerical computation
using data flow graphs



C r\

Tensor

Nodes:
mathematical operations

edges:
multidimensional data arrays
(tensors)
communicated between nodes
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Computation is a Dataflow Graph

Graph of Nodes,
also called Operations or ops.

| bias I

| weights m @
(Matmu <>

|examp|es

|
| labels |
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Computation is a Dataflow Graph

Edges are N-dimensional arrays: Tensors

| bias I

| weights @ @
(Vathaul (et

| inputs

| targets I
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Logistic Regression as Dataflow Graph

G)perationD

bl bias I

W | weights @ @
(Mt C_Xent

X | inputs

Yl targets I

Edges are N-dimensional arrays: TenSOrS

13



Computation is a Dataflow Graph

with state

‘Biases’ is a variable

Some ops compute gradients

| biases -= updates biases

learning
rate
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X1

X2

Neural Networks

Input Layer
(X)

Hidden Layer
(H)

Output Layer
(Y)
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T, Data Flow Graph

o ‘
o e G

Updated,, Updated,,
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Source: https://www.tensorflow.org/
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TensorFlow

Data Flow
Graph

/

.....,..

Source: https://www.tensorflow.org/ 17
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TensorFlow

Data Flow
Graph

SGD Trainer
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C r\

Tensor

TensorFlow Playground

Tinker With a Neural Network Right Here in Your Browser.

Don't Worry, You Can't Break It. We Promise.

Q-

DATA

Which dataset do
you want to use?

#

Ratio of training to
test data: 50%

—_

Noise: 0

Batch size: 10

—

lterations Learning rate Activation Regularization Regularization rate Problem type
000,582 0.03 v Tanh v None v 0 v Classification v
INPUT + — 3 HIDDEN LAYERS OUTPUT
Which properties lest loss 0.000
do you want to Training loss 0.000
feed in? i & i & i
4 neurons 2 neurons 2 neurons
e . '0
” ~\ '
-’ -~ &
| - ~..— .l
X, ST S— penee , 1 ; : ".1
'
—0
p

httb://plavqround.tensorflow.orq/ 19




f
TensorFlow Te n SO r Boa rd

TensorBoard EVENTS IMAGES GRAPHS HISTOGRAMS

73]  Fittoscreen Main Graph Auxiliary nodes
i Download PNG

Run train -

Session -

runs (0)

Upload ChooseFile |

Color @ structure

QO Device layer2 S
color: same substructure ‘ -
gray: unique substructure

™10

Graph  (*= expandable)

Namespace*
OpNode
Unconnected series* 0 train
Connected series*

Constant

Summary

= K€

Dataflow edge
Control dependency edge
< Reference edge

https://www.tensorflow.org/tensorboard/index.html#graphs 20




X Y

Hours Hours
Sleep Study| Score

3 5 |75
5 1 |82
10 2 |93




X Y
Hours Hours
Sleep Study| Score
3 95 |75
Training 5 1 82
10 2 |93
Testing 8 3 ?




Training a Network

Minimize the Cost Function



Neural Networks

24



X1

X2

Neural Networks

Input Layer
(X)

Hidden Layer
(H)

Output Layer
(Y)
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Input Layer
(X)

Neural Networks

Hidden Layers
(H)

Deep Neural Networks
Deep Learning

0000
OO000O
0000

Output Layer
(Y)
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Neural Networks

Input Layer Hidden Layer Output Layer
(X) (H) (Y)

Neuron

Synapse

» Neuron

X2
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Neuron and Synapse

% Dendrites ° Microtubule

Neurofibrils
Neurotransmitte

Synaptic vesicles
Synapse (Axoaxonic -
4 —
Synaptic cleft -
Axonal terminal /7

Rough ER
{Niss! body)

Polyribosomes Node of Ranvier

Ribosomes

Golgi apparatus

Myelin Sheath
{Schwann cell)

Nucleus
Nucleolus
Membrane
Microtubule /-

ondrion

Smooth ER Microfilament

Microtubule

I Synapse £_J ~ Axon
(Axodendritic




Neurons

W
9 oNY
“"l

2 Bipolar neuron

3 Multipolar neuron 4 Pseudounipolar neuron

Source: https://en.wikipedia.org/wiki/Neuron
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Hours
Sleep

Hours
Study

Neural Networks

Input Layer
(X)

Hidden Layer
(H)

Output Layer
(Y)

Score
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Neural Networks

Input Layer Hidden Layer Output Layer
(X) (H) (Y)




Convolutional Neural Networks

(CNNs / ConvNets)

http://cs231n.github.io/convolutional-networks/




A regular 3-layer Neural Network

iInput layer
hidden layer 1 hidden layer 2

http://cs231n.github.io/convolutional-networks/




A ConvNet arranges its neurons in
three dimensions
(width, height, depth)

depth

ST A height

QOOQOM
0/0/0/0/0' Ingl f
QOLOLOY width

http://cs231n.github.io/convolutional-networks/ 34
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DeepDream

\ & GitHub, Inc. [US] \ https://github.com/tensorflow/tensorflow/blob/master/tensorflow/examples/tutorials/deepdream/deepdream.ipynb

In [15]: render deepdream(tf.square(T( 'mixedé4c')), img0)

Note that results can differ from the Caffe's implementation, as we are using an independently trained network. Still, the network
seems to like dogs and animal-like features due to the nature of the ImageNet dataset.

35



Try your first TensorFlow
i python

>>> import tensorflow as tf

>>> hello = tf.constant('Hello, TensorFlow!")
>>> sess = tf.Session()

>>> sess.run(hello)

Hello, TensorFlow!

>>> a = tf.constant(10)

>>> b = tf.constant(32)

>>> sess.run(a+b)

42

>>>

https://github.com/tensorflow/tensorflow 36




Architecture of TensorFlow

Source: Jeff Dean (2016), Large-Scale Deep Learning For Building Intelligent Computer Systems, WSDM 2016
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Deep Learning

e A powerful class of machine learning model
* Modern reincarnation of artificial neural networks

e Collection of simple,
trainable mathematical functions

 Compatible with many variants of machine learning

0800

0000

0000 %

§% 20000 '.T()—i“Cat”
§% 835933
008%

[5




What is Deep Learning?

e Loosely based on
(what little) we know
about the brain

10 mm

|

e

2522222W:

£2229932
b
[8
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The Neuron

40



The Neuron

>

y=F

F(x) = max(0, x)

41



y=max (0,-0.21*x,+ 0.3 *x,+ 0.7 *x,)

Weights

-0.21

Inputs X2 O 0.3 > VY
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Learning Algorithm

While not done:
Pick a random training example “(input, label)”
Run neural network on “input”

Adjust weights on edges to make output closer to “label”

=4



y=max (0,-0.21*x,+ 0.3 *x,+ 0.7 *x,)

Weights

-0.21

Inputs X2 O 0.3 > VY

45



Next time:
y=max (0,-0.23 *x,+0.31 *x,+ 0.65 * x;)

.._.,.,.A.,/n N DA %k .. L N D k.. L N 7 k% .\
y — I1idA { UV, “U.4 | }\1 T U.J }\2"" U. /7 }\3/
Weights

-0.23

Inputs X2 O ' > Y

46



This shows a function of 2 variables: real neural nets
are functions of hundreds of millions of variables!

47



Important Property of Neural Networks

Results get better with
More data +
Bigger models +
More computation

(Better algorithms, new insights
and improved techniques always help, too!)



The Inception Architecture (GooglLeNet, 2014)

Going Deeper with Convolutions

Christian Szegedy, Wei Liu, Yangqing Jia, Pierre Sermanet, Scott Reed, Dragomir Anguelov,
Dumitru Erhan, Vincent Vanhoucke, Andrew Rabinovich

ArXiv 2014, CVPR 2015

49



s Install TensorFlow

TensorFlow ™ GETSTARTED TUTORIALS HOWTO APl RESOURCES ABOUT

Version: 08 B Download and Setup

Introduction

You can install TensorFlow either from our provided binary packages or from the github source.
Recommended Next Steps

Download and Setup

Requirements

Requirements
The TensorFlow Python API supports Python 2.7 and Python 3.3+

Overview

Pip Installation The GPU version (Linux only) works best with Cuda Toolkit 7.5 and cuDNN v4. other versions are supported (Cuda
Virtualenv installation toolkit >= 7.0 and cuDNN 6.5(v2), 7.0(v3), v5) only when installing from sources. Please see Cuda installation for
Anaconda environment installation details.

Docker installation

Test the TensorFlow installation OV eI’Vi ew
(Opticnal, Linux) Enable GPU
Support We support different ways to install TensorFlow:

Run TenserFlow from the
Command Line e Pip install: Install TensorFlow on your machine, possibly upgrading previously installed Python packages. May

Run a TensorFlow demo model impact existing Python programs on your machine.
Installing from sources e Virtualenvinstall: Install TensorFlow in its own directory, not impacting any existing Python programs on your
machine.
Clone the TensorFlow repository
e Anaconda install: Install TensorFlow in its own environment for those running the Anacenda Python

Instaliation for Ui distribution. Does not impact existing Python programs on your machine.

https://www.tensorflow.org/versions/r0.8/get_started/os_setup.html 50



s Install TensorFlow

TensorFlow ™ GETSTARTED TUTORIALS HOWTO APl RESOURCES ABOUT

Follow the instructions on the Anaconda download site 4

Version: 0.8 B

Create a conda environment called tensorflow:

Introduction

Recommended Next Steps # Python 2.7

$ conda create -n tensorflow python=2.7
Download and Setup

# Python 3.5
Requirements $ conda create -n tensorflow python=3.5

Qverview

Fip Instafiation Activate the environment and use pip to install TensorFlow inside it. Use the -—ignore-installed flag to

Virtualenv installation prevent errors about easy_install.
Anaconda environment installation

Docker installation
$ source activate tensorflow

Test the TensorFlow installation (tensorflow)$ # Your prompt should change
(Opticnal, Linux) Enable GPU # Ubuntu/Linux 64-bit, CPU only:
Support (tensorflow)$ pip install --ignore-installed --upgrade https://storage.googleapis.com/tensor

Run TensorFlow from the

X # Ubuntu/Linux 64-bit, GPU enabled. Requires CUDA toolkit 7.5 and CuDNN v4. For
Command Line

# other versions, see "Install from sources" below.
Run a TensorFlow demo model (tensorflow)$ pip install --ignore-installed --upgrade https://storage.googleapis.com/tensor:

Installing from sources # Mac 0S X, CPU only:
(tensorflow)$ pip install --ignore-installed --upgrade https://storage.googleapis.com/tensor:
Clone the TensorFlow repository

Installation for Linux E

https://www.tensorflow.org/versions/r0.8/get_started/os_setup.html#anaconda-environment-installation 51



conda create -n tensorflow python=2.7

O O A imyday — -bash — 80x30

iMydaytekiMacBook-Pro:~ imyday$lconda create -n tensorflow python=2.7
Using Anaconda Cloud api site htipsi//api.anaconda.org ~~ ~—~ ~—~ — — = =
Fetching package metadata: ....

Solving package specifications: .........

Package plan for installation in environment //anaconda/envs/tensorflow:

The following packages will be downloaded:

package | build

- — — —————————— I _________________

openss1-1.0.2h | %) 3.0 MB

setuptools-20.7.0 | py27_0© 453 KB

pip-8.1.1 | py27_1 1.5 MB
Total: 5.0 MB

The following NEW packages will be INSTALLED:

openssl: 1.0.2h-0

pip: 8.1.1-py27_1
python: 2.7.11-0
readline: 6.2-2
setuptools: 20.7.0-py27_0
sqlite: 3.9.2-0

tk: 8.5.18-0
wheel: 0.29.0-py27_0
z1lib: 1.2.8-0

Proceed ([y]/n)?‘-y |




source activate tensorflow

Proceed ([yl/n)? y

Fetching packages ...

openss-1.0.2h 100% |#HHAHHNHNHHNURURARAUAURARARARAUANE | Time: 0:00:04 778.75 kB/s
setuptools—20. 100% |HHMHHNHNHNUNARARAURARARARAURARAR | Time: 0:00:05 79.42 kB/s
Pip=8.1.1-py27 100% |#HHHHNUINURANIUURUHRARARAURARARNN | Time: 0:00:07 216.54 kB/s
Extracting packages ...

[ COMPLETE T | BEAEH AT AT AT A H T H ST H ST H AT AT A B0 B SIS A IR AR it | 100%
Linking packages ...

[ COMPLETE L | BEAEH AR AT T A B S0 H S0 H AT AT ST 0 B S0 B A H IR IR I A | 100%
#

# To activate this environment, use:

# $ source activate tensorflow

b3

# To deactivate this environment, use:

# $ source deactivate

#

_________________“
iMydaytekiMacBook-Pro:~ imydaysiggqﬁfg;asfaxagg EFQEOLIEEW
discarding //anaconda/bin from PATH

prepending //anaconda/envs/tensorflow/bin to PATH

i —



pip install --ignore-installed --upgrade
https://storage.googleapis.com/tensorflow/
mac/tensorflow-0.8.0-py2-none-any.whl

O ) & imyday — -bash — 80x28
r(t?nso_rfﬁw)_iMy?ayEkmac?ootPﬁ):«f_irxvda% p_ip_insTall_—-—-_igrzrefins_taﬁed_—-—-Tpg B
‘rade https://storage.googleapis.com/tensorflow/mac/tensorflow-0.8.0-py2-none-any

.whl
6;11;:t;:g-;Eﬁgzr?To;:=5Th.Erf:;m-ﬁt{;;:77s;;rgsé:;Bosie;;igfzéa7t;;s;7f{;h/;3c7F
tensorflow-0.8.0-py2-none-any.whl

Downloading https://storage.googleapis.com/tensorflow/mac/tensorflow-0.8.0-py2
~none-any.whl (19.3MB)

100% | | 19.3MB 32kB/s
Collecting six>=1.10.@ (from tensorflow==0.8.0)

Downloading six-1.10.0-py2.py3-none-any.whl
Collecting protobuf==3.0.08b2 (from tensorflow==0.8.0)

Downloading protobuf-3.0.0b2-py2.py3-none-any.whl (326kB)

100% | | 327kB 482kB/s
Collecting wheel (from tensorflow==0.8.0)
Downloading wheel-0.29.0-py2.py3-none-any.whl (66kB)
100% | I | 71kB 1.3MB/s
Collecting numpy>=1.10.1 (from tensorflow==0.8.0)
Downloading numpy-1.11.@-cp27-cp27m-macosx_10@_6_intel.macosx_1@_9_intel.macosx
_10_9_x86_64.macosx_10_10_intel.macosx_10_10_x86_64.whl (3.9MB)
100% | I | 3. 9MB 159kB/s
Collecting setuptools (from protobuf==3.0.0b2->tensorflow==0.8.0)
Downloading setuptools-21.0.0-py2.py3-none-any.whl (509kB)
100% | | 512kB 682kB/s
Installing collected packages: six, setuptools, protobuf, wheel, numpy, tensorfl
ow
Successfully installed numpy-1.11.0 protobuf-3.0.0b2 setuptools-20.7.0 six-1.10.
@ tensorflow-0.8.0 wheel-0.29.0
(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ D




conda info --envs

conda --version
python --version

O O A imyday — -bash — 80x20

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ conda info --envs
Using Anaconda Cloud api site https://api.anaconda.org
# conda environments:

i

py27 //anaconda/envs/py27

py35 //anaconda/envs/py35
tensorflow * J//anaconda/envs/tensorflow
root //anaconda

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ conda --version
conda 4.0.5

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ python --version
Python 2.7.11 :: Continuum Analytics, Inc.

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ D

55



source deactivate

conda info --envs

source activate tensorflow

O O A imyday — -bash — 80x20

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ source deactivate
discarding //anaconda/envs/tensorflow/bin from PATH
iMydaytekiMacBook-Pro:~ imyday$ conda info --envs

Using Anaconda Cloud api site https://api.anaconda.org

# conda environments:

i

py27 //anaconda/envs/py27

py35 //anaconda/envs/py35
tensorflow //anaconda/envs/tensorflow
root * //anaconda

iMydaytekiMacBook-Pro:~ imyday$ source activate tensorflow
discarding //anaconda/bin from PATH

prepending //anaconda/envs/tensorflow/bin to PATH
(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ I

56



S python

>>> import tensorflow as tf

>>> hello = tf.constant('Hello, TensorFlow! ')
>>> sess = tf.Session()

>>> print (sess.run(hello))

Hello, TensorFlow!

. O imyday — python — 80x16

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ python

Python 2.7.11 |Continuum Analytics, Inc.| (default, Dec 6 2015, 18:57:58)
[GCC 4.2.1 (Apple Inc. build 5577)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
Anaconda is brought to you by Continuum Analytics.

Please check out: http://continuum.io/thanks and https://anaconda.org
>>> import tensorflow as tf

>>> hello = tf.constant('Hello, TensorFlow!')

>>> sess = tf.Session()

>>> print(sess.run(hello))

Hello, TensorFlow!

>>> a = tf.constant(10)

>>> b = tf.constant(32)

>>> print(sess.run(a + b))

42

>>> |:|
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S python

>>> import tensorflow as tf

>>> hello = tf.constant( ' Hello TensorFlow')
>>> sess = tf.Session()

>>> sess.run(hello)

'Hello TensorFlow'

>>> exit ()

$

O O A imyday — -bash — 80x16

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ python

Python 2.7.11 |Continuum Analytics, Inc.| (default, Dec 6 2015, 18:57:58)
[GCC 4.2.1 (Apple Inc. build 5577)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
Anaconda is brought to you by Continuum Analytics.

Please check out: http://continuum.io/thanks and https://anaconda.org
>>> import tensorflow as tf

>>> hello = tf.constant('Hello TensorFlow')

>>> sess = tf.Session()

>>> sess.run(hello)

'Hello TensorFlow'

>>> exit()

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ D
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conda list

A imyday — -bash — 80x17

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ conda list
# packages in environment at //anaconda/envs/tensorflow:

"

numpy
openssl
pip
protobuf
python
readline
setuptools
six

sqlite
tensorflow
tk

wheel

z1lib

(tensorflow) iMydaytekiMacBoo

NN RO

Hoooowr-agmwwoopp

ANNWUD OO -

L

SN -

=
H® N

(Ve I
0 ® -

= o o e
N

=
® W

ro:~ imyday$ I

<pip>
%)
py27_1
<pip>
(%)

2
py27_80
<pip>
%)
<pip>
(%)
py27_80
(%)
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pip install ipython

O O A imyday — -bash — 80x20

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ pip install ipython
Collecting ipython
Downloading ipython-4.2.@-py2-none-any.whl (736kB)
100% | | 737kB 191kB/s
Collecting traitlets (from ipython)
Downloading traitlets-4.2.1-py2.py3-none-any.whl (67kB)
100% | I | 71kB 315kB/s
Collecting pickleshare (from ipython)
Downloading pickleshare-0.7.2-py2.py3-none-any.whl
Collecting simplegeneric>0.8 (from ipython)
Downloading simplegeneric-0.8.1.zip
Collecting backports.shutil-get-terminal-size (from ipython)
Downloading backports.shutil_get_terminal_size-1.0.0-py2.py3-none-any.whl
Collecting decorator (from ipython)
Downloading decorator-4.0.9-py2.py3-none-any.whl
Requirement already satisfied (use —--upgrade to upgrade): setuptools>=18.5 in /a
naconda/envs/tensorflow/lib/python2.7/site-packages (from ipython)
Collecting gnureadline (from ipython)
Downloading gnureadline-6.3.3-cp27-none-macosx_10_9_x86_64.whl (132kB)

100% | | 133kB 155kB/s

60



conda list

| NON ) A imyday — -bash — 80x29

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ conda list
# packages in environment at //anaconda/envs/tensorflow:

"

appnope 0.1.0
backports.shutil-get-terminal-size 1.0.0
decorator 4.0.9
gnureadline 6.3.3
ipython 4.2.0
ipython-genutils 0.1.0
numpy 1.11.0
openssl 1.0.2h
pathlib2 2.1.0
pexpect 4.0.1
pickleshare 0.7.2
pip 8.1.1
protobuf 3.0.0b2
ptyprocess 0.5.1
python 2.7.11
readline 6.2
setuptools 20.7.90
simplegeneric 9.8.1
six 1.10.0
sqlite 3.9.2
tensorflow 0.8.0
tk 8.5.18
traitlets 4.2.1
wheel 0.29.0
z1lib 1.2.8
(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ I

<pip>

<pip>
<pip>
<pip>
<pip>
<pip>
(%]
<pip>
<pip>
<pip>
py27_1
<pip>
<pip>
(%)

2
py27_80
<pip>
<pip>
(%]
<pip>
(%)
<pip>
py27_80
(%)

<pip>
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pip install ipython[all]

. O * imyday — ipython notebook » python — 80x25

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ pip install ipython[all]
Requirement already satisfied (use --upgrade to upgrade): ipython[all] in /anaco
nda/envs/tensorflow/lib/python2.7/site-packages
Requirement already satisfied (use —--upgrade to upgrade): traitlets in /anaconda
/envs/tensorflow/lib/python2.7/site-packages (from ipython[all])
Requirement already satisfied (use —--upgrade to upgrade): pickleshare in /anacon
da/envs/tensorflow/lib/python2.7/site-packages (from ipython[all])
Requirement already satisfied (use —--upgrade to upgrade): simplegeneric>@0.8 in /
anaconda/envs/tensorflow/lib/python2.7/site-packages (from ipython[all])
Requirement already satisfied (use —--upgrade to upgrade): backports.shutil-get-t
erminal-size in /anaconda/envs/tensorflow/lib/python2.7/site-packages (from ipyt
hon[all])
Requirement already satisfied (use --upgrade to upgrade): decorator in /anaconda
/envs/tensorflow/lib/python2.7/site-packages (from ipython[all])
Requirement already satisfied (use --upgrade to upgrade): setuptools>=18.5 in /a
naconda/envs/tensorflow/lib/python2.7/site-packages (from ipython[all])
Requirement already satisfied (use --upgrade to upgrade): gnureadline in /anacon
da/envs/tensorflow/lib/python2.7/site-packages (from ipython[all])
Requirement already satisfied (use --upgrade to upgrade): appnope in /anaconda/e
nvs/tensorflow/lib/python2.7/site-packages (from ipython[all])
Requirement already satisfied (use --upgrade to upgrade): pexpect in /anaconda/e
nvs/tensorflow/lib/python2.7/site-packages (from ipython[all])
Collecting nose>=0.10.1 (from ipython[all])

Downloading nose-1.3.7-py2-none-any.whl (154kB)

100% | | 163kB 62kB/s
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conda list

. imyday — ipython notebook » python — 80x25

(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ conda list
# packages in environment at //anaconda/envs/tensorflow:

"

alabaster
appnope

babel
backports-abc

backports.shutil-get-terminal-size 1.0.0

7.
.1
«3.
.4

SN ®
S R |

backports.ssl-match-hostname 3.5.0.1
2016.2.28

certifi
configparser
decorator
docutils
entrypoints
functools32
futures
gnureadline
imagesize
ipykernel
ipyparallel
ipython
ipython-genutils
ipywidgets
jinjaz2
jsonschema

3.3.0
4.0.9

N
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=

.post2

.post2

<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
<pip>
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conda list

[ NON 1 imyday — ipython notebook » python — 80x25
ipykernel 4.3.1 <pip= B
ipyparallel 5.0.1 <pip>
ipython 4.2.0 <pip>
ipython-genutils 0.1.0 <pip>
ipywidgets 5.1.3 <pip>
jinja2 2.8 <pip>
jsonschema 2.5.1 <pip=>
jupyter-client 4.2.2 <pip>
jupyter-core 4.1.0 <pip>
markupsafe 0.23 <pip>
mistune 0.7.2 <pip>
nbconvert 4.2.0 <pip>
nbformat 4.0.1 <pip=>
nose 1.3.7 <pip>
notebook 4.2.0 <pip>
numpy 1.11.0 <pip>
openssl 1.0.2h (%
path.py 8.2.1 <pip>
pathlib2 2.1.0 <pip>
pexpect 4.0.1 <pip>
pickleshare 0.7.2 <pip>
pip 8.1.1 py27_1
protobuf 3.0.0b2 <pip>
ptyprocess 9.5.1 <pip=>
pygments 2.1.3 <pip=>
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ipython notebook

imyday — ipython notebook » python — 80x25

simplegeneric 9.8.1 <pip>
singledispatch 3.4.0.3 <pip=>
Six 1.10.0 <pip>
snowballstemmer 1.2.1 <pip=>
sphinx 1.4.1 <pip>
sqlite 3.9.2 %)
tensorflow 0.8.0 <pip>
terminado 0.6 <pip>
testpath 0.3 <pip>
tk 8.5.18 %)
tornado 4.3 <pip>
traitlets 4.2.1 <pip=>
wheel 0.29.0 py27_0
widgetsnbextension 1.2.2 <pip>
z1lib 1.2. %)
(tensorflow) iMydaytekiMacBook-Pro:~ imyday$ ipython notebook

[TerminalIPythonApp] WARNING | Subcommand "ipython notebook®™ is deprecated and w
ill be removed in future versions.
[TerminalIPythonApp] WARNING | You likely want to use 'jupyter notebook®™ in the
future
//anaconda/envs/tensorflow/lib/python2.7/site-packages/widgetsnbextension/__init
__«py:30: UserWarning: To use the jupyter-js-widgets nbextension, you'll need to
update
the Jupyter notebook to version 4.2 or later.
the Jupyter notebook to version 4.2 or later.""")




import tensorflow as tf
hello = tf.constant('Hello TensorFlow')

sess = tf.Session()
print (sess.run(hello))

Cc localhost:8889/notebooks/SCDBA/DeepLearningTensorFlow1.ipynb
Jupyter DpeepLearningTensorFlow1 uosses e
File Edit View Insert Cell Kernel Help ¢ |[Python2 O
+ x @& B 4+ v M B C Code : CellToolbar
In [1]: import tensorflow as tf

hello = tf.constant('Hello TensorFlow')
sess = tf.Session()
print(sess.run(hello))

Hello TensorFlow

a = tf.constant (10)

In [2]: a = tf.constant(10) e
b it cometant(32) b tf.constant (32)
c = sess.run(a+b) C = sess. run(a.l.b)
print(c

print(c)
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e e e TensorFlow Example

# Create 100 phony x, y data points in NumPy, y = x * 0.1 + 0.3
x_data = np.random.rand(100).astype(np.float32)
y_data = x_data * 0.1 + 0.3

Try to find values for W and b that compute y data = W * x_data + b
(We know that W should be 0.1 and b 0.3, but Tensorflow will

figure that out for us.)

= tf.Variable(tf.random uniform([1], -1.0, 1.0))

= tf.Variable(tf.zeros([1]))

W * x data + b

MO S

# Minimize the mean squared errors.

loss = tf.reduce_mean(tf.square(y - y_data))
optimizer = tf.train.GradientDescentOptimizer (0.5)
train = optimizer.minimize(loss)

# Before starting, initialize the variables. We will 'run' this first.
init = tf.initialize_all_variables()

# Launch the graph.
sess = tf.Session()
sess.run(init)

# Fit the line.
for step in xrange(201):
sess.run(train)
if step % 20 == O:
print (step, sess.run(W), sess.run(b))

# Learns best fit is W: [0.1], b: [0.3]

https://www.tensorflow.org/versions/r0.8/get started/index.html




TensorFlow Example L

TensorFlow

import tensorflow as tf
import numpy as np

# Create 100 phony x, y data points in NumPy, y = x * 0.1 + 0.3
X _data = np.random.rand(100).astype(np.float32)
y_data X_data * 0.1 + 0.3

# Try to find values for W and b that compute y data = W * x data + b
# (We know that W should be 0.1 and b 0.3, but Tensorflow will

# figure that out for us.)

W = tf.variable(tf.random uniform([(1l), -1.0, 1.0))

b = tf.variable(tf.zeros([1]))

Yy W * X data + b

# Minimize the mean squared errors.

loss = tf.reduce mean(tf.square(y - y_data))
optimizer = tf.train.GradientDescentOptimizer(0.5)
train = optimizer.minimize(loss)

# Before starting, initialize the variables. We will 'run' this first.
init = tf.initialize all_variables()

# Launch the graph.
sess = tf.Session()
sess.run(init)

# Fit the line.|
for step in xrange(201):
sess.run(train)
if step % 20 == 0:
print(step, sess.run(W), sess.run(b))

# Learns best fit is W: [0.1], b: [0.3]

https://www.tensorflow.org/versions/r0.8/get started/index.html 068




. 2
TensorFlow Example

# Launch the graph.
sess = tf.Session()
sess.run(init)

# Fit the lineJ
for step in xrange(201):
sess.run(train)
if step % 20 ==
print(step, sess.run(W), sess.run(b))

# Learns best fit is W: [0.1], b: [0.3]

(0, array([-0.07500112), dtype=float32), array([ 0.54339123]), dtype=float32))

(20, array([ 0.05152683], dtype=float32), array([ 0.32598534]), dtype=float32))
(40, array([ 0.09009784), dtype=float32), array([ 0.30530834), dtype=float32))
(60, array([ 0.09797716], dtype=float32), array([ 0.3010844), dtype=float32))

(80, array([ 0.09958676], dtype=float32), array([ 0.30022153]), dtype=float32))
(100, array([ 0.09991558]), dtype=float32), array([ 0.30004525), dtype=float32))
(120, array([ 0.09998275], dtype=float32), array([ 0.30000925]), dtype=float32))
(140, array([ 0.09999647]), dtype=float32), array([ 0.30000189), dtype=float32))
(160, array([ 0.09999929), dtype=float32), array([ 0.3000004), dtype=float32))
(180, array([ 0.09999986), dtype=float32), array([ 0.3000001), dtype=float32))
(200, array([ 0.0999999), dtype=float32), array([ 0.30000007]), dtype=float32))

https://www.tensorflow.org/versions/r0.8/get started/index.html 69
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from _ future__ import absolute_import

from __ future _ import division TensorFIOW Example

from __ future _ import print function

 Import data MNIST Softmax

from tensorflow.examples.tutorials.mnist import input_data
import tensorflow as tf

flags = tf.app.flags
FLAGS = flags.FLAGS
flags.DEFINE_ string('data_dir', '/tmp/data/', 'Directory for storing data')

mnist = input data.read_data_sets(FLAGS.data_dir, one_hot=True)
sess = tf.InteractiveSession()

Create the model

= tf.placeholder(tf.float32, [None, 784])
= tf.vVariable(tf.zeros([784, 10]))
tf.Variable(tf.zeros([10]))
tf.nn.softmax(tf.matmul (x, W) + b)

LI o

# Define loss and optimizer

y_ = tf.placeholder(tf.float32, [None, 10])

cross_entropy = tf.reduce _mean(-tf.reduce_sum(y_ * tf.log(y), reduction_indices=[1]))
train_step = tf.train.GradientDescentOptimizer(0.5).minimize(cross_entropy)

# Train

tf.initialize_all_variables().run()

for i in range(1000):
batch_xs, batch_ys = mnist.train.next_batch(100)
train_step.run({x: batch_xs, y : batch_ys})

# Test trained model

correct_prediction = tf.equal(tf.argmax(y, 1), tf.argmax(y_, 1))
accuracy = tf.reduce mean(tf.cast(correct_prediction, tf.float32))
print (accuracy.eval({x: mnist.test.images, y : mnist.test.labels}))

https://github.com/tensorflow/tensorflow/blob/r0.8/tensorflow/examples/tutorials/mnist/mnist softmax.py




TensorFlow Example MNIST Softmax i

from _ future__ import absolute_import
from _ future__ import division
from _ future_  import print_ function

# Import data
from tensorflow.examples.tutorials.mnist import input_data

import tensorflow as tf

flags = tf.app.flags
FLAGS = flags.FLAGS
flags.DEFINE_string(‘'data_dir', '/tmp/data/', 'Directory for storing data')

mnist = input_data.read data_sets(FLAGS.data_dir, one_hot=True)
sess = tf.InteractiveSession()

# Create the model

x = tf.placeholder(tf.float32, [None, 784])
W = tf.Variable(tf.zeros([784, 10]))

b = tf.vVariable(tf.zeros([10]))

y = tf.nn.softmax(tf.matmul(x, W) + b)

# Define loss and optimizer

y_ = tf.placeholder(tf.float32, [None, 10])

cross_entropy = tf.reduce_mean(-tf.reduce_sum(y_ * tf.log(y), reduction_indices=[1]))
train_step = tf.train.GradientDescentOptimizer(0.5).minimize(cross_entropy)

# Train

tf.initialize_all_variables().run()

for i in range(1000):
batch_xs, batch_ys = mnist.train.next_batch(100)
train_step.run({x: batch_xs, y_: batch_ys})

# Test trained model

correct prediction = tf.egual(tf.argmax(y, 1), tf.argmax(y_, 1))
accuracy = tf.reduce_mean(tf.cast(correct_prediction, tf.float32))
print (accuracy.eval({x: mnist.test.images, y_: mnist.test.labels})

https://github.com/tensorflow/tensorflow/blob/r0.8/tensorflow/examples/tutorials/mnist/mnist softmax.py 72




TensorFlow Example MNIST Softmax ot

flags.DEFINE_string('data dir', '/tmp/data/', 'Directory for storing data')
mnist = input data.read data sets(FLAGS.data dir, one_ hot=True)
sess = tf.InteractiveSession()

Create the model

= tf.placeholder(tf.float32, [None, 784])
= tf.vVariable(tf.zeros([784, 10]))
tf.variable(tf.zeros([10]))
tf.nn.softmax(tf.matmul(x, W) + b)

Define loss and optimizer

= tf.placeholder(tf.float32, [None, 10])

cross_entropy = tf.reduce mean(-tf.reduce sum(y_ * tf.log(y), reduction_indices=[1]))
train step = tf.train.GradientDescentOptimizer(0.5).minimize(cross_entropy)

I‘<§§ MU= X W%
I

# Train

tf.initialize all variables().run()

for i in range(1000):
batch xs, batch ys = mnist.train.next batch(100)
train_step.run({x: batch xs, y : batch ys})

# Test trained model

correct prediction = tf.equal(tf.argmax(y, 1), tf.argmax(y , 1))
accuracy = tf.reduce mean(tf.cast(correct prediction, tf.float32))
print (accuracy.eval({x: mnist.test.images, y : mnist.test.labels})

Extracting /tmp/data/train-images-idx3-ubyte.gz
Extracting /tmp/data/train-labels-idxl-ubyte.gz
Extracting /tmp/data/tl10k-images-idx3-ubyte.gz
Extracting /tmp/data/tl10k-labels-idxl-ubyte.gz
0.9179

https://github.com/tensorflow/tensorflow/blob/r0.8/tensorflow/examples/tutorials/mnist/mnist _softmax.py 73




from _ future__ import absolute_import
from __ future__ import division

from _ future__ import print_function I e n S 0 r I I OW
import gzip

import os
import tempfile

e tnprs weti Deep MNIST for Ex perts

from six.moves import xrange # pylint: disable=redefined-builtin
import tensorflow as tf
from tensorflow.contrib.learn.python.learn.datasets.mnist import read_data_sets

def weight_variable(shape):
initial = tf.truncated_ normal (shape, stddev=0.1)
return tf.Variable(initial)

def bias_variable(shape):
initial = tf.constant(0.1, shape=shape)
return tf.Variable(initial)

def conv2d(x, W):
return tf.nn.conv2d(x, W, strides=[1, 1, 1, 1], padding='SAME')

def max_pool 2x2(x):
return tf.nn.max pool(x, ksize=[1, 2, 2, 1],
strides=[1, 2, 2, 1], padding='SAME')

W_convl = weight_variable([5, 5, 1, 32])
b_convl = bias_variable([32])

x_image = tf.reshape(x, [-1,28,28,1])

h_convl = tf.nn.relu(conv2d(x_image, W_convl) + b_convl)
h_pooll = max_pool_2x2(h_convl)

W_conv2 = weight_variable([5, 5, 32, 64])
b_conv2 = bias_variable([64])

h_conv2 = tf.nn.relu(conv2d(h_pooll, W_conv2) + b_conv2)
h_pool2 = max_pool_2x2(h_conv2)

W_fcl = weight_variable([7 * 7 * 64, 1024])
b_fcl = bias_variable([1024])

h_pool2_flat = tf.reshape(h_pool2, [-1, 7*7*64])
h_fcl = tf.nn.relu(tf.matmul (h_pool2_flat, W_£fcl) + b_£fcl)

keep_prob = tf.placeholder(tf.float32)
h_fcl drop = tf.nn.dropout(h_fcl, keep_prob)

W_£fc2 = weight_variable([1024, 10])
b_fc2 = bias_variable([10])

y_conv=tf.nn.softmax(tf.matmul (h_fcl_drop, W_£fc2) + b_fc2)

cross_entropy = tf.reduce_mean(-tf.reduce_sum(y_ * tf.log(y_conv), reduction_indices=[1]))
train_step = tf.train.AdamOptimizer(le-4).minimize(cross_entropy)
correct_prediction = tf.equal(tf.argmax(y_conv,1), tf.argmax(y_,1))
accuracy = tf.reduce_mean(tf.cast(correct_prediction, tf.float32))
sess.run(tf.initialize_all_variables())
for i in range(20000):
batch = mnist.train.next_batch(50)
if i%100 == 0:
train_accuracy = accuracy.eval(feed_dict={
x:batch[0], y_: batch[1l], keep_prob: 1.0})
print("step %d, training accuracy %g"%(i, train_accuracy))
train_step.run(feed_dict={x: batch[0], y_: batch[1l], keep_prob: 0.5})
print("test accuracy %g"%accuracy.eval(feed_dict={
x: mnist.test.images, y_: mnist.test.labels, keep prob: 1.0}))

https://www.tensorflow.orag/versions/r0.8/tutorials/mnist/pros/index.html



TensorFlow Deep MNIST for Experts et

from __ future  import absolute_import
from __ future_ import division
from __ future_  import print_function

import gzip
import os
import tempfile

import numpy

from six.moves import urllib

from six.moves import xrange # pylint: disable=redefined-builtin

import tensorflow as tf

from tensorflow.contrib.learn.python.learn.datasets.mnist import read data_sets

def weight variable(shape):
initial = tf.truncated normal(shape, stddev=0.1)
return tf.variable(initial)

def bias variable(shape):
initial = tf.constant(0.1, shape=shape)
return tf.variable(initial)

def conv2d(x, W):
return tf.nn.conv2d(x, W, strides=[1l, 1, 1, 1], padding='SAME')

def max pool 2x2(X):
return tf.nn.max pool(x, ksize=[1l, 2, 2, 1],
strides=[1l, 2, 2, 1], padding='SAME')

https://www.tensorflow.org/versions/r0.8/tutorials/mnist/pros/index.html 75
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W_convl
b convl

X_image

h_convl
h_pooll

W_conv2
b _conv2

h_conv2
h_pool2

w_fcl
b fcl =

h_pool2

h fel =

= weight_variable([5, 5, 1, 32])
= bias variable([32])

= tf.reshape(x, [-1,28,28,1])

= tf.nn.relu(conv2d(x _image, W _convl) + b convl)
= max_pool 2x2(h_convl)

= weight variable([5, 5, 32, 64])
= bias variable([64])

= tf.nn.relu(conv2d(h_pooll, W _conv2) + b conv2)
= max_pool 2x2(h_conv2)

= weight variable([7 * 7 * 64, 1024])

bias variable([1024])

flat = tf.reshape(h_pool2, [-1, 7*7*64])
tf.nn.relu(tf.matmul(h_pool2 flat, W_fcl) + b_fcl)

keep prob = tf.placeholder(tf.float32)
h fcl drop = tf.nn.dropout(h_fcl, keep prob)

W_fc2 =
b fc2 =

weight variable([1024, 10])
bias variable([10])

y conv=tf.nn.softmax(tf.matmul(h fcl drop, W _fc2) + b fc2)

https://www.tensorflow.org/versions/r0.8/tutorials/mnist/pros/index.html
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TensorFlow Deep MNIST for Experts et

cross_entropy = tf.reduce mean(-tf.reduce sum(y_ * tf.log(y_conv), reduction_indices=[1]))
train_step = tf.train.AdamOptimizer(le-4).minimize(cross_entropy)

correct prediction = tf.equal(tf.argmax(y conv,1), tf.argmax(y_ ,1))

accuracy = tf.reduce mean(tf.cast(correct prediction, tf.float32))
sess.run tf.initialize all variables())
for i in range(20000):
batch = mnist.train.next_batch(50)
if i%100 == 0:
train _accuracy = accuracy.eval(feed dict={
X:batch[0], y_: batch[l], keep prob: 1.0})
print("step %d, training accuracy %g"%(i, train_accuracy))
train step.run(feed dict={x: batch[0], y_: batch[l], keep prob: 0.5})

print(“"test accuracy %g"%accuracy.eval(feed dict={
X: mnist.test.images, y : mnist.test.labels, keep prob: 1.0}))

https://www.tensorflow.org/versions/r0.8/tutorials/mnist/pros/index.html 77
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Deep Learning Software

e Theano

—CPU/GPU symbolic expression compiler in
python (from MILA lab at University of
Montreal)

* Keras
— A theano based deep learning library.
* Tensorflow

—TensorFlow™ is an open source software library
for numerical computation using data flow
graphs.
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