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AlirezaAkhavanPour

CLASS.VISION

SRTTU T Lecture 2 -


https://akhavanpour.ir/
http://class.vision/

tensorflow / tensorflow ®© Watch 4,019

¢» Code Issues 759 Pull requests 41 Projects 0 Pulse Graphs

Computation using data flow graphs for scalable machine learning http://tensorflow.org

W Star | 43,686

YFork 20,326

Tensorflow Nov 1, 2015

caffe Sep 8, 2013 15k
keras Mar 22, 2015 11k
mxnet Apr 26, 2015 8k
torch Jan 22, 2012 6k
theano Jan 6, 2008 5k

Last update2017 22January
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Ll tensorflow / tensorflow @ Watch~ = 8,412 o Star | 110,900 Y Fork = 68,063

¢> Code Issues 1,479 Pull requests 249 Projects 0 Insights

An Open Source Machine Learning Framework for Everyone https://tensorflow.org

Tensorflow Nov 1, 2015 111k

caffe Sep 8, 2013 25k 15k
keras Mar 22, 2015 34k 13k
mxnet Apr 26, 2015 15k 5k
pytorch Jan 22, 2012 19k 4.5k
theano Jan 6, 2008 8.5k 2.5k

Last updateSeptembei30, 2018
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Feb 8 - Feb 14 2015

0 tensorflow tutorial
0 pytorch tutorial
keras tutorial

8 caffe tutorial l MUUV\-N\
M 0 Mxnet tutorial VAW M_‘!,M@xr‘}"{fvh}- VY AN NGRS m W

R - ¥
202 e K

https://  trends.google.com/trends/explore?date= 2015- 01- 069202018 - 09-
30&qg=tensorflow% 20tutorial,pytorch% 20tutorial,keras% 20tutorial,caffe% 20tutorial,Mxnet% 20tutorial
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https://trends.google.com/trends/explore?date=2015-01-06 2018-09-30&q=tensorflow tutorial,pytorch tutorial,keras tutorial,caffe tutorial,Mxnet tutorial

TensorFlow
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A scalarisatensor (f:R—= R, f(e;) =c¢)
A vector is a tensor (f : R" = R, f(e;) = v;)
A matrix is a tensor (f :R" xR™ = R, f(e;,ej) = A;j)

1vovm & vAG®BA | w{Y Az
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Import tensorflowastf Add

~tf.add(2, 3 *O~,
IKyyx Vv %
patr Cu ¢{ &y +wy wa Gj Az ¥wi! A- | %Al [

ow" " u U0c¢v
Xx=2C
y=3C
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In [2]: import numpy as np

In [3]: a = np.zeros((2,2)); b = np.ones((2,2))

O H
cC >
t

R LY

]: np.sum(b, axis=1)
]: array([ 2., 2.])

In [5]: a.shape
Out[5]: (2, 2)

In
Out|[

I mI

: np.reshape(a, (1,4))
]: array([[ €., ©., ©., ©.]])
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In[ 2]
In[ 3]
In[ 4]:
In[ 5]
out[ 5]:
In[ 6]
out[ 6]:
In[ 7]

Out[ 7]

import  tensorflow as ftf

IKsession
tf. InteractiveSession 0 <
a= tf.zeros ((2,2)):b= tf.ones (( 2,2)) keval
tf.reduce_sum (b, reduction_indices =1). eval ()
array([ 2., 2.], dtype =float 32) TensorShape

Y2l tupleLL@LL ™ u

a.get_shape % °hpT CU Yewne @

TensorShape ([ Dimension (2), Dimension (2)])
tf.reshape (a,( 1, 4)). eval ()

array([[ 0., 0., 0. 0] dtype =float 32)
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Tensorflow sumpy ¢ Vv

al weeno

Numpy

TensorFlow

a= np. zeros (( 2,2)); b= np.ones(( 2, 2))

a= tf .zeros (( 2,2)), b= tf .ones(( 2, 2))

np. sum b, axis =1)

tf . reduce_sum( a, reduction_indices  =[1])

a. shape

a. get_shape ()

np. reshape (a, ( 1, 4))

tf . reshape (a, ( 1, 4))

b*5+1

b*5+1

np. dot ( a, b)

tf . matmul(a, b)

a[0,0], a[:;, 0], a0,]

a[0,0], a[;, 0], a0,]

11
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In [5]: a = np.zeros (( 2, 2))
In [6]: ta = tf .zeros (( 2, 2))

In [7]: print (a) C£ W{ /&W,yall‘lﬁé A 0 a oA £
[ 0. 0] Cz WedC y whiP;p ia eCab £
[0 01 L 110 %Y ®E@EAEY

In [8]: print (ta)
Tensor("zeros 1:.0", shape=(2, 2), dtype =float 32)

In [9]: print (ta.eval ()
[ 0. 0]
[ 0. O.]]
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TensorflowDocsa® pi Cu ¢ ¢wA AdAA iCOCshessignA ECEH

In [1]: a = tf .constant (5.0)
In [2]: b = tf .constant (6.0) [:;;;f;;i] w.| [w_];J
In [3: c=a*b b
In [4]: with tf .Session () as sess: o @ {‘353
..... print (sess.run(c)) D
..... print (c. eval ()
_____ \ ==
30.0 gasgun(c) 6 lcevBl)l  u oo
30.0 0 weession ¢ atly ®éop,
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https://www.tensorflow.org/api_docs/python/tf/Session

#$ A0 4 YAeSS0R CAEE Y

Y Cp vwsga O yvayd v e SEAvz % &€ b o VAl U $Session €

# Using the ‘"close()  method. # Using the context manager.
sess = tf.Session() with tf.Session() as sess:

sess.run(...) sess.run(...)
sess.close()

sess = tf.InteractiveSession()

a = tf.constant(5.09)

b = tf.constant(6.8)

c=a=%*b

# We can just use 'c.eval()' without passing 'sess’
print(c.eval())

sess.close()
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Pow

X = tf.constant (2)

y: 3 ‘%‘}}(& Je/eas
opl = tf.add (x,Y) S ,MUI o Add
op2 = th.mul (X,y) yO yo—

op3 = tf.pow (op 2,0p 1)
with tf.Session () as sess:
op3 = sess.run (op 3)

BLAvYWMNKCO Y




2
y =3

@)
©
=
1

tf.add (x,y )
op2 = thmul (Xx,y )
useless = tibmul (x, op 1)/ xO
op3 = tf.pow (op2,o0p 1) y O
with  tf.Session () as sess:
op3 = sess.run (op3)

\a/
of°

\ Mul_1 Pow
x O

X
o2

Add Mul
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X = 2

Mul_1 Pow
y =3 <O
opl = tfadd (Xx,y ) ‘
op2 = thmul (Xx,y ) %3,& = Yo,
useless = tfmul (x,o0p 1) e - Add <O Mul
op3 = tf.pow (op2,0p 1) y O y O~

with  tf.Session () as sess:
op3, not_useless = sess.run ([ op3,useless )

} A EA {CAAVTsglesst 6 v &anV
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#$ A0 a A/driadle

pOY%v? %Caou Aat¥%PE Az ¢ wCyuGwoap :

° Bwz WCawou CywAy¥ wirizhleAz .
TensorFlowDocs

AT {E ¢@wa 0

o ycomstant UAy ¢v °E AUSEU QCEC

alvit BEAzZ %z ad%A C%LCATwWE %I EVY% wz 0 CHEVARKES YA



https://www.tensorflow.org/how_tos/variables/

#£$ A0 & Y Adiale

In [ 32]:
In [ 33]:
In [ 34]:

WL = tf .ones(( 2, 2)) —
W2 = tf . Variable (tf .zeros (( 2,2)), name="weights")
with tf . Session () as sess:
print (sess.run (W))
sess . run (tf . initialize_all variables 0)
print (sess . run (\W2))

ACoyv @&faglobdly °variables initializer

1 AE CU 4 thinitialize gl yaridoey) U@ wE
tf. global variables initializer (15¢ A ¢ w «
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#$ A0 A wAdade :

finitializéd © y AE ACd Yy v C ¥aridhle é U
IKconstant wz A A &£

1 3AiODEY vIe\A 2 #al veddnstan® v A \ivezCAVBariablei w

In [38]: W= tf . Variable (tf .zeros (( 2,2)), name"weights")

In [39]: R = tf . Variable (tf .random_normal(( 2, 2)), name="random_weights ")
In [40]: with tf . Session () as sess:

sess. run ( tf.global variables initializer 0)
print (sess. run (W)

print (sess.run(R)

20 LAY WMNIBCO Y




variable

In [63]: state = tf . Variable (0, name="counter") new value = state+ 1 6! wbu
In [64]: new_value = tf . add(state , tf .constant (1)) , .
state = new value 6! wbu
In [65]: update = tf .assign (state , new value)
_ , 0! whbu
In [66]: with tf . Session () as sess: state= 0
_____ print(state)
for —iitrange( 3):
sess. run ( tf.global_variables_initializer 0) state = state + 1
. rint(state
print (sess. run ( state )) print( )
for _ in range(3): 0 0 Ry
sess. run (update) 1
2
print (sess. run(state )) 3

BLAvYWMNKCO Y




#$ A0 & YvAVaEde GA |

In [82]: input 1 = tf . constant (3.0)
In [83]: input 2 = tf . constant (2.0)
In [84]: input 3 = tf . constant (5.0)

2 & WwHLMB e & Wiesessuniva) Cy v A- v ¥
1 Yffetch)C E it wiivACa & v A£  C

In [85]: intermed = tf .add(input 2, input 3)

In [86]: mul = tf . mul(input 1, intermed )

In [87]: with tf . Session () as sess:

result = sess.run([ mul, intermed ])

<y Ya
print (result) [21.0, 7.0]
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#$ A0 avAdfladle & |

inputl = tf.constant(3.9) input2 = tf.constant(2.8) input3 = tf.constant(5.9)

input 1 = tf . constant (3.0)
input 2 = tf . constant (2.0) P
input 3 = tf . constant (5.0)
intermed = tf . add(input 2, input 3) Z l
mul = tf . mul(input 1, intermed )
with tf . Session () as sess: l

result = sess.run ([ mul,
intermed )

print ( result)
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PyrAz a°E actu%upt CQAQUil/z
cacz ¢rywny 0A Az .
Constanto

Variableo
IKo

numpy ¢ v a3 waeedy av

24 LAY WMNIBCO Y




humpy ¢ Vv atl weeno

In [93]: a = np.zeros (( 3, 3))

In [94]: ta = tf .convert to tensor (a)
In [95]: with tf . Session () as sess:

print (sess.run(ta))
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Feed Dictionary Rlaceholder w z

X ACYy %é¢& %~ AwCéumpywygv BEWeeo |
feed dict tfiplaceholder ¢ v Va?l w
In [96]: input 1

In [97]: input 2
In [98]: output

tf . placeholder (tf .float 32)
tf . placeholder (tf .float 32) «—— 4

tf . mul(input 1, input 2)

al virt oL % y0/Sae E IR Sa

In [99]: with tf . Session () as sess:

print (sess. run ([ output |, feed dict ={input 1 7.], input 2:[ 2.1}))

[array (| 14.], dtype =float 32)] \ \

Fetch value of output Feed data into
from computation computation graph.
graph.

26 LAvWMN3M%CO Y




import tensorflow as tf

x = tf.placeholder("float”, [None, 3])

y =X * 2
with tf.Session() as
x_data = [[1, 2,
[4, 5,

result = session.

print(result)

session:

31,

6], ]
run(y, feed dict={x: x _data})

print(result.shape)
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#. $Feed Dictionary Placeholder w z

anuti%:-ff;piaceﬁéldér(tf%fihgtszj input2 = tf.placeholder(tf.float32)

/

In [96]: input 1 = tf . placeholder (tf .float 32)
In [97]: input 2 = tf . placeholder (tf .float 32)
In [98]: output

In [99]: with tf . Session () as sess:

tf . mul(input 1, input 2)

output

print (sess.run ([ output |, feed_dict ={input 1:[ 7.], input 2] 2.1}))

[array ([ 14.], dtype =float 32)]
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CAC %E WU x %N
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Tensor shapes: =L h

F
©n 1 1 ’ 1 1 A \Nnv} |’?’
W o0®LE ¢ Q0 O o G o W

|

CAC %E WU x %N
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0 /[ z %2 4 5 ¢ 7 & 9

%) %) %) %) %) %) 1 %) %) %)

Cross entropy: - actual probabilities¢pne-hoté encoded
wg | /(Q?

computed probabilities
0.1/|0.2||0.1|(0.3||0.2|/0.1 ‘;)l.gita.z 0.1/|0.1
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import tensorflow  as tf

X =tf. placeholder (tf.float
W = tf. Variable (tf.zeros

b= tf. Variable (tf.zeros

32,[ None, 28, 28, 1]

([ 784, 10]))

([ 10])

init = tf.initialize_all variables §)
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# model

Y = tf.nn.softmax (tf.matmul (tf.reshape (X,[ -1, 784]), W) + b)
# placeholder for correct answers
Y = tf. placeholder (tf.float 32,[ 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.float 32))

S
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optimizer = tf.train. GradientDescentOptimizer (0.003)

train_step = optimizer.minimize  (cross_entropy )
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sess = tf.Session ()

sess.run (init )

for i inrange( 1000):
# load batch of images and correct answers
batch X, batch Y = mnist.train.next_batch

train_data ={X: batch X,Y :
# train

batch Y}

(100)

sess.run(train_step, feed dict=train_data)

# success ?

a, ¢ = 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

1,

feed =test_data )
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initiodisoqtion

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([18]))

init = tf.initialize_all_variabliifj,/,//""f/v7&6%e/

# model
Y=tf.nn.softmax(tf.matmul(tf.reshape(X,[-1, 784]), W) + b)

# placeholder for correct answers

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

# 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))

/ 11 0441119 5%6/0

optimizer = tf.train.GradientDescentOptimizer(0.003)
train_step = optimizer.minimize(cross_entropy)

sess = tf.Session()
sess.run(init)

for i in range(le000):
# 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) —— }521,7

# success ? add code to print it
a,c = sess.run([accuracy, cross_entropy], feed=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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f(3,4) = 42

cpu CY¥% EevAU Cv A Cv ¥z
EEE CULEéE °p GRZI wao 0

) SR 7 [ — )

with tf.device (' /gpu: 2"):
a= tf.constant (10, 20, 30, 40, 50, 6.0],name=" a’):
b= tf.constant ({10, 20, 30, 40, 50, 6.0],name=" b"): ; o ,
c= tf.matmul (a,b) iy Vissmssesselecsnee s s s g
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