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What is TensorFlow?

» Google’s publicly available Deep Learning library

* In competition with Caffe, Theano, etc

Deep-Learning Package Zoo

.\r' torch

Torch

Caffe

Theano (Keras, Lasagne)
CuDNN

Tensorflow

cuDNN

Mxnet ih\
) theano Tensorfio
K dmlic
mxnet
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What is TensorFlow?

 Tensors are data (multidimensional array), Data Flow
-> Tensor Flow

“TensorFlow

A graph of operations.
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What is TensorFlow?

* Tensor

An n-dimensional array

0-d tensor: scalar (number)
1-d tensor: vector

2-d tensor: matrix

and so on
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What is TensorFlow?

* Flow

Computation is defined as a directed acyclic graph
(DAG) to optimize an objective function

e Graph is defined in high-level language (Python)
Graph is compiled and optimized

e Graph is executed (in parts or fully) on available low
level devices (CPU, GPU)

e Data (tensors) flow through the graph

e TensorFlow can compute gradients automatically

Information Security Confidential - Partner Use Only
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What is TensorFlow?

» Data Flow Graphs

Phase 1: assemble a graph

Phase 2: use a session to execute operations in the graph.
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Graph by TFFMI
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TensorFlow Architecture

/ Bindings + Compound Ops

C++ front end Python front end

. e

Kernels
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Testing Setup

« Kali Linux 2018.1
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Installing TensorFlow

* Installing with Virtualenv (https://www.tensorflow.org/install/install

liNux)

* Python 2.7, Python 3.n
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https://www.tensorflow.org/install/install_linux

11

Installing TensorFlow

* Installing with Virtualenv (https://www.tensorflow.org/install/install_linux)
* Python 2.7
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Installing TensorFlow

* Installing with Virtualenv (https://www.tensorflow.org/install/install_linux)
* Python 2.7

 source ~/tensorflow/bin/activate

i
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Installing TensorFlow

* Installing with Virtualenv (https://www.tensorflow.org/install/install_linux)
* Python 2.7
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Installing TensorFlow

* Installing with Virtualenv (https://www.tensorflow.org/install/install_linux)
* Python 2.7
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Installing TensorFlow

« Validate the installation
(https://www.tensorflow.org/install/install_linux#ValidateYourlnstallation)

* Python 2.7
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Using TensorFlow

* Linear Regression Program Code Basics

import tensorflow as tf

x = tf.placeholder(shape=[2,1],
dtype=tf.float32,
name:”x”) = Build the graph

W = tf.get_variable(shape=[1,2], name="W")
b = tf.get_variable(shape=[1], name="b")
y = tf.matmul(W, x) + b

—

with tf.Session() as sess: }Prepareexecutlonenwronment

sess.run(tf.initialize_all_variables()) :}-mmmuevwmbbs
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Using TensorFlow

("Add 1:0
e (Sum)
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Using TensorFlow

« tf.pow, tf.multiply

Information Security Confidential - Partner Use Only

SEC

nformation sccurity inc.



19

References

* GitHub
https://github.com/tensorflow/tensorflow

+ Official website
https://www.tensorflow.org

 Tutorials
https://github.com/martinwicke/tensorflow-tutorial
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