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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
1				2017/02/15				Course	Orientation	for	Social	Computing	and	

Big	Data	Analytics	
(社群運算與大數據分析課程介紹)

2				2017/02/22				Data	Science	and	Big	Data	Analytics:	
Discovering,	Analyzing,	Visualizing	and	Presenting	Data	
(資料科學與大數據分析：
探索、分析、視覺化與呈現資料)

3				2017/03/01				Fundamental	Big	Data:	MapReduce	Paradigm,	
Hadoop	and	Spark	Ecosystem	
(大數據基礎：MapReduce典範、
Hadoop與Spark生態系統)

課程大綱 (Syllabus)
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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
4				2017/03/08				Big	Data	Processing	Platforms	with	SMACK:	

Spark,	Mesos,	Akka,	Cassandra	and	Kafka	
(大數據處理平台SMACK：
Spark,	Mesos,	Akka,	Cassandra,	Kafka)

5				2017/03/15				Big	Data	Analytics	with	Numpy in	Python	
(Python	Numpy大數據分析)

6				2017/03/22				Finance	Big	Data	Analytics	with	Pandas	in	Python
(Python	Pandas	財務大數據分析)

7				2017/03/29				Text	Mining	Techniques	and	
Natural	Language	Processing	
(文字探勘分析技術與自然語言處理)

8				2017/04/05				Off-campus	study	(教學行政觀摩日)

課程大綱 (Syllabus)
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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
9				2017/04/12					Social	Media	Marketing	Analytics	

(社群媒體行銷分析)
10				2017/04/19				期中報告 (Midterm	Project	Report)
11				2017/04/26				Deep	Learning	with	Theano and	Keras in	Python

(Python	Theano和 Keras深度學習)
12				2017/05/03				Deep	Learning	with	Google	TensorFlow

(Google	TensorFlow深度學習)
13				2017/05/10				Sentiment	Analysis	on	Social	Media	with	

Deep	Learning
(深度學習社群媒體情感分析)

課程大綱 (Syllabus)
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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
14				2017/05/17				Social	Network	Analysis	(社會網絡分析)
15				2017/05/24				Measurements	of	Social	Network	(社會網絡量測)
16				2017/05/31				Tools	of	Social	Network	Analysis	

(社會網絡分析工具)
17				2017/06/07				Final	Project	Presentation	I	(期末報告 I)
18				2017/06/14				Final	Project	Presentation	II	(期末報告 II)

課程大綱 (Syllabus)
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Deep	Learning	
with	

Google	
TensorFlow
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Deep	Learning	Libraries:	Tensorflow and	Keras

7Source: https://twitter.com/fchollet/status/852194634470223873



8Source: https://github.com/tensorflow/tensorflow



Google	TensorFlow

9https://www.tensorflow.org/



TensorFlow
is	an	

Open	Source	
Software	Library	

for	

Machine	Intelligence
10https://www.tensorflow.org/



numerical	computation	
using	data	flow	graphs

11https://www.tensorflow.org/



Tensor
• 3

– #	a	rank	0	tensor;	this	is	a	scalar with	shape	[]
• [1.	,2.,	3.]	

– #	a	rank	1	tensor;	this	is	a	vector with	shape	[3]
• [[1.,	2.,	3.],	[4.,	5.,	6.]]	

– #	a	rank	2	tensor;	a	matrix with	shape	[2,	3]
• [[[1.,	2.,	3.]],	[[7.,	8.,	9.]]]	

– #	a	rank	3	tensor with	shape	[2,	1,	3]

12https://www.tensorflow.org/



Nodes:	
mathematical	operations

edges:	
multidimensional	data	arrays	

(tensors)	
communicated	between	nodes
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Computation	is	a	Dataflow	Graph
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Graph of Nodes, 
also called Operations or ops.
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Source: Jeff Dean (2016), Large-Scale Deep Learning For Building Intelligent Computer Systems, WSDM 2016



Computation	is	a	Dataflow	Graph
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Edges are N-dimensional arrays: Tensors
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Source: Jeff Dean (2016), Large-Scale Deep Learning For Building Intelligent Computer Systems, WSDM 2016



Logistic	Regression	as	Dataflow	Graph

16

weights

MatMul

bias

inputs

targets

Add Softmax

Xent

opsOperationsNodes

Edges are N-dimensional arrays: Tensors

b

W

X

Y

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



Computation	is	a	Dataflow	Graph
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Source: Jeff Dean (2016), Large-Scale Deep Learning For Building Intelligent Computer Systems, WSDM 2016



Neural	Networks
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Input Layer
(X)

Output Layer
(Y)

Hidden Layer
(H)

Source: https://www.youtube.com/watch?v=bxe2T-V8XRs&index=1&list=PLiaHhY2iBX9hdHaRr6b7XevZtgZRa1PoU
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Data	Flow	Graph

19Source: https://www.tensorflow.org/



Data	Flow	Graph

20Source: https://www.tensorflow.org/

Data	Flow	
Graph



Data	Flow	Graph

21Source: https://www.tensorflow.org/

Data	Flow	
Graph



TensorFlow	Playground

22http://playground.tensorflow.org/



TensorBoard

23https://www.tensorflow.org/tensorboard/index.html#graphs
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TensorFlow
and	

Deep	Learning



TensorFlow and	Deep	Learning

25Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#0



TensorFlow MNIST	Tutorial

26https://github.com/martin-gorner/tensorflow-mnist-tutorial/



TensorFlow and	Deep	Learning

• What	is	a	neural	network	and	how	to	train	it
• How	to	build	a	basic	1-layer	neural	network	
using	TensorFlow

• How	to	add	more	layers
• Training	tips	and	tricks:	overfitting,	dropout,	
learning	rate	decay	...

• How	to	troubleshoot	deep	neural	networks
• How	to	build	convolutional	networks

27Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#0



TensorFlow
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29Source: http://deeplearning.net/software/theano/install.html#anaconda

source activate tensorflow

conda info --envs

conda --version
python --version

conda list

conda create -n tensorflow python=3.5

activate tensorflow



30Source: http://deeplearning.net/software/theano/install.html#anaconda

pip install Theano

conda install pydot

sudo pip install keras

pip install keras

pip install ipython[all]

pip install tensorflow
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pip install tensorflow



TensorFlow MNIST	Tutorial

32Source: https://github.com/martin-gorner/tensorflow-mnist-tutorial/blob/master/INSTALL.txt

cd tensorflow-mnist-tutorial

python3 mnist_1.0_softmax.py

git clone https://github.com/martin-
gorner/tensorflow-mnist-tutorial.git



MNIST dataset:	
60,000	labeled	digits

33Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#0



34Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#1

cd tensorflow-mnist-tutorial
python3 mnist_1.0_softmax.py



Train	a	Neural	Network
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Training digits
updates to weights and biases => 
better recognition (loop)

Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



36Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



37Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



38Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



39Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



40Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



41Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2
Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



42Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



43Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



44Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#2



45Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Very	Simple	Model:	
Softmax Classification

46Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/
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Very	Simple	Model:	
Softmax Classification

Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



48

Very	Simple	Model:	
Softmax Classification

Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



In	Matrix	notation,	
100	images	at	a	time

49Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



50Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



51Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



52Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



53Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



What	are	"weights"	and	"biases"	?	
How	is	the	"cross-entropy"	

computed	?	
How	exactly	does	the	training	

algorithm	work	?

54Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Y	=	f(X)

55Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Cross	Entropy

56Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



57Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Training	digits	and	labels	
=>	loss	function	

=>	gradient	(partial	derivatives)	
=>	steepest	descent	

=>	update	weights	and	biases	
=>	repeat	with	next	mini-batch	of	

training	images	and	labels
58

Training	Loop

Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



"mini-batches":
100	images	and	labels	

59Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



import tensorflow as tf

60Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#5



mnist_1.0_softmax.py
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import tensorflow as tf
X = tf.placeholder(tf.float32, [None, 28, 28, 1]) 
W = tf.Variable(tf.zeros([784, 10])) 
b = tf.Variable(tf.zeros([10]))

init = tf.initialize_all_variables()

Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#5



mnist_1.0_softmax.py

62Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#5

# model
Y = tf.nn.softmax(tf.matmul(tf.reshape(X, [-1, 784]), W) + b) 
# placeholder for correct labels
Y_ = tf.placeholder(tf.float32, [None, 10]) 

# loss function
cross_entropy = -tf.reduce_sum(Y_ * tf.log(Y)) 
# % of correct answers found in batch
is_correct = tf.equal(tf.argmax(Y,1), tf.argmax(Y_,1)) 
accuracy = tf.reduce_mean(tf.cast(is_correct, tf.float32))



mnist_1.0_softmax.py

63Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#5

sess = tf.Session()

sess.run(init)

for i in range(1000):

# load batch of images and correct answers

batch_X, batch_Y = mnist.train.next_batch(100)

train_data={X: batch_X, Y_: batch_Y}

# train

sess.run(train_step, feed_dict=train_data)



mnist_1.0_softmax.py

64Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#5

# success ?
a,c = sess.run([accuracy, cross_entropy], 
feed_dict=train_data)

# success on test data ?
test_data={X: mnist.test.images, Y_: mnist.test.labels} 
a,c = sess.run([accuracy, cross_entropy], feed=test_data)
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mnist_1.0_softmax.py

Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/#5



Deep	Learning

66Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



67Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Sigmoid

68Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



69Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



70Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



ReLU

71Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



72Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



ReLU

73Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



74Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Learning	Rate

75Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



76Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



77Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



78Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Dropout

79Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



80Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Overfitting

81Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Dropout

82Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



83Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/

TensorFlow MNIST	Tutorial



84Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/

TensorFlow MNIST	Tutorial



85Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



86Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



87Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



Convolutional	Max-Pool

88Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



All	Convolutional

89Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



90Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



91Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



92Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



93Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/



94Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/

TensorFlow MNIST	Tutorial



95Source: https://codelabs.developers.google.com/codelabs/cloud-tensorflow-mnist/

TensorFlow MNIST	Tutorial



96
Source: https://github.com/martin-gorner/tensorflow-mnist-tutorial/

TensorFlow MNIST	Tutorial



TensorFlow MNIST	Tutorial

97https://github.com/martin-gorner/tensorflow-mnist-tutorial/



TensorFlow	Playground

98http://playground.tensorflow.org/



Deep	Learning	Studio
Cloud	platform	for	designing	Deep	Learning	AI	without	programming

99http://deepcognition.ai/



100http://deepcognition.ai/

Deep	Learning	Studio
Cloud	platform	for	designing	Deep	Learning	AI	without	programming



101http://deepcognition.ai/

Deep	Learning	Studio
Cloud	platform	for	designing	Deep	Learning	AI	without	programming
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