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Deep	Learning	Libraries
q Caffe :		Python,	Matlab,	C++

q CNTK	:		Python,	C++

q Theano :	Python

q Torch	:	Lua

q Keras :	Python	and	Theano

q Lasagne :	Python		and	Theano

q TensorFlow :	Python,	C++

q etc.	
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Deep	Learning	Libraries
q Caffe
q CNTK	

q Theano
q Torch
q Keras

q Lasagne
q TensorFlow
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Programmatic	generation

Configuration	File



TensorFlow

q Developed	by	Google as	part	of	Google	Brain	project	

q Large	number	of	inbuilt	functions	available	and	keep	getting	update

q Pretty	good	documentations	available		and	getting	update	

q Large	number	of	users	:	You	can	get	lots	of	code	in	github

q Better	support	for	distributed	system
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Summing	two	matrices
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Flow	of	Writing	Codes
1. Create	tensors	

2. Write	operations	for	tensors

3. Setting	up	environment	for	those	operations	to	execute	

4. Execute	operations	in	given	environment	
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Tensors	in	TensorFlow
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1. Constant	tensor	:	

2. Variable	tensor	:	initialize	with	init_op,		restoring	with	save	file,		assign()	works	

Constant	
tensor

Variable	
tensor

Initialize	all	
variable	tensor



Place	Holder
q Kind	of	a	Variable	or	dummy	node	in	computation	graph

q We	can	write	sequence	of	operations	with	place	holder	

q Real	assignment	happens		when	we	call	run()	

q Syntax	:
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Fetching	and	Feeding
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Save	and	Restore
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Important	Operations
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Part-2
IMPLEMENTATIONS	
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Multi	Layer	Neural	Network	(1)	 nnEx.py
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Multi	Layer	Neural	Network	(2) nnEx.py
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Multi	Layer	Neural	Network	(3)
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Multi	Layer	Neural	Network	(4)
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Convolution	Neural	Network	(1)
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Severyn 2015



Convolution	Neural	Network	(2)

Arguments	:

Ø input	:	A	4-d	tensor	of	shape	[batch_size,		len_sent,	 	dim_we,		num_channels]

Ø filter	:		A	4-d	tensor	of	shape	[filter_size,		dim_we,		num_channels,		num_filters]

Ø strides	:		A	list	of	int	 of	size	4,		[	1,	1,	1,	1]	 / [1,2,1,1]			/ [1,3,1,1]

Ø padding:			“VALID”/	“SAME”				

Ø name	:	Name	of	the	node	in	computation	graph

Return	:

Ø A	4-d	tensor	of	shape		[batch_size,		out_hight,		out_width,		num_filters]

where	out_hight =	(	len_sent	- filter_size	+	1	)	 /					(		 !"#$%"#&
%&'()"%[+]

)

out_width =	1
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tf.nn.conv2d(input,	 filter,	strides,	padding,	name)



Convolution	Neural	Network	(3) cnnEx.py
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Convolution	Neural	Network	(4)		
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v cnnEx1.py	:	Multiple	 fixed	length	filter	used	
v cnnEx2.py	:	Multiple	variable	length	filter	used	[3,4,5]



Recurrent	Neural	Network	(0)

Ø RNN	is	a	special	kind	of	NN	which	utilize	sequential	 information	and	maintains	history	through	its	
intermediate	 layer

Ø 									ℎ(&) = tanh	(	𝑈. 𝑥 & 	+𝑊. ℎ &$+ )
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Recurrent	Neural	Network	(1)
tf.nn.rnn_cell.BasicRNNCell(num_units)
Argument:
◦ num_units:		 int,	size	of	hidden	layer	[H]

Return:
◦ cell	:	 we	will	use	this	in	dynamtic_rnn()	or	bidirectional_dynamtic_rnn()

tf.nn.dynamic_rnn(inputs,	cell,	dtype,		sequence_length	)
Arguments:
◦ inputs: input	tensor	 	[N,M,D]
◦ cell: Cell	of	particular	RNN
◦ dtype: float32/float64
◦ sequence_length:		 Sequence	length	of	each	sequence

Return:
◦ output	: output	for	every	word		[N,M,H]
◦ last_state : output	of	last	word	in	every	sequence	[N,H]
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Recurrent	Neural	Network	(2)		 rnnEx.py
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Recurrent	Neural	Network	(3) birnnEx.py
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Recurrent	Neural	Network	(4) lstmEx.py
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Recurrent	Neural	Network	(5) gruEx.py
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Recurrent	Neural	Network	(6)

More	concrete	example	is	there	in	rnn1Ex.py	
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Conditional	Random	Field	(1)

Ø P	(	[𝑡]+
|%||	[𝑤]+

|%|)	 =		 exp	(	Score(	[F]G
|H|,	[&]G

|H|	)	)
∑ exp	(	Score(	[F]G|H|,	[&]G|H|	)	)J∈L

Score(	[𝑤]+
|%|,	[𝑡]+

|%| )				=			∑ 	(𝑊&(	$+,&(
&'N#% + 𝑍&(

(())+P(P % 	
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Conditional	Random	Field
tf.contrib.crf.crf_log_likelihood(	US,	True_labels,	lengths	)

Arguments:
1. US	:	 (	N,M,	 c),	 tensor	of	unary	potential	scores	for	batch	
2. True_labels	:		 (N,M),	matrix	of	true	label	for	every	word
3. lengths :		 (N)	,	actual	length	of	every	sentence

Return:
1. log_like	: (N),		log	likelihood	of	every	label	sequence
2. W_pair:	 (c,c),	Pairwise	parameter	matrix

tf.contrib.crf.viterbi_decode(us,	W_pair)

Arguments:
1. us	:	 (c	)	vector	of	unary	potential	score	for	a	pattern
2. W_pair	:	 (c,c)	Pair	wise	potential

Return:
1. seq	:		 (M)	highest	probability	 label	sequence
2. score:	 A	float	containing	containing	score	of	viterbi
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Conditional	Random	Field	(2) crfEx.py
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Conditional	Random	Field	(3)

crfEx1.py :	Bi-RNN	+	CRF	model	for	sequence	labeling	with	dummy	data	
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Thanks	

Code	used	here	are	available	: https://github.com/sunilitggu/tensorflow-tutorial
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