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TensorFlow 2.0

- 7|2 H¥ @ ET} deferred executionO| OfL|2}, eager execution® L|C}.
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TensorFlow 2.0

» ragged tensors& A|-&gFL|CH
v tf.ragged.constant([[3, 1, 4, 1], [1, [5, 9, 2], [6], [1])

- S EXN FE2 Y EAEME 2% TensorFlow ProbabilityE A& gL Ch.



(venv) D:¥workspacetttensorflow2>tf_upgrade_v?2

usage: tf_upgrade_v2 [-h] [--infile INPUT_FILE] [--outfile OUTPUT_FILE]

--intree INPUT_TREE] [--outtree OUTPUT_TREE]

--copyotherfiles COPY_OTHER_FILES] [--inplace]

--reportfile REPORT_FILENAME] [--mode {DEFAULT,SAFETY}]
[--print_all]

Convert a TensorFlow Python file from 1.x to 2.0

[
[
[

Simple usage:
tf_upgrade_v2.py --infile foo.py --outfile bar.py
tf_upgrade_v2.py --infile foo.ipynb --outfile baripynb
tf_upgrade_v2.py --intree ~/code/old --outtree ~/code/new

optional arguments:
-h, --help show this help message and exit
--infile INPUT_FILE If converting a single file, the name of the file to convert
--outfile OUTPUT_FILE
If converting a single file, the output filename.
--intree INPUT_TREE If converting a whole tree of files, the directory to
read from (relative or absolute).
--outtree OUTPUT_TREE
If converting a whole tree of files, the output
directory (relative or absolute).
behavior continues to work.
--print_all Print full log to stdout instead of just printing errors

HZ . https://www.tensorflow.org/quide/upgrade



https://www.tensorflow.org/guide/upgrade
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« Automatic differentiation and GradientTape
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High-level
training APIs

Built-in
training/eval
loops

Easy to use

TensorFiow

Customized
step-by-step
loops .
Low-level £ High-level
architecture APls Custom Layers Sequential architecture APls

Full subclassing Functional AP| ~ Model

FU“y flexible Training/eval K K .
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Low-level
training APIS
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https://fchollet.com/
https://fchollet.com/

TensorFlow 1.x2} TensorFlow 2.0 H| 1t

TensorFlow 1.x (legacy) TensorFlow 2.0
with tf.Session() as session: model.fit(
session.run(tf.global variables initializer()) X_train,
session.run(tf.tables initializer()) y_train,
model.fit( validation_data=(
X_train, X_valid,
y_train, y_valid
validation_data=( )5
X_valid, epochs=10,
y_valid batch_size=64
)> )
epochs=10,

batch _size=64

)
HZX : https://medium.com/coding-blocks/eager-execution-in-tensorflow-a-more-pythonic-way-of-
building-models-e461810618c8 (X}t Eager Execution)

X : https://github.com/sayakpaul/TF-2.0-
Hacks/tree/master/Speed%20comparison%20between%20TF%201.x%20and%20TF%202.0 (Eager Executiona}
Session Execution X}0|)



https://medium.com/coding-blocks/eager-execution-in-tensorflow-a-more-pythonic-way-of-building-models-e461810618c8
https://github.com/sayakpaul/TF-2.0-Hacks/tree/master/Speed%20comparison%20between%20TF%201.x%20and%20TF%202.0

TensorFlow Code

import tensorflow as tf

with tf.variable scope('input'):
X = tf.placeholder(tf,.float32, shapes(None, 10), names"X")

with tf.variable scope('layer 1'):
weights = tf,get variable("weightsl®, shape=(10, 50, initializer=tf.contrib.layers.xavier initializer())
blases = tf.get variable(name="biasesl", shape=(50), initializer=tf,zeros initializer())
layer 1 output = tf.nn,relu(tf.matmul(X, weights) + biases)

with tf.variable scope('layer 2'):
weights = tf,get variable("weights2", shape=(50, 100], initializer=tf.contrib.layers.xavier initializer())
blases = tf.get variable(name="biases2", shape=(108), initializerstf,zeros initializer())
layer 2 output = tf.nn,relu(tf.matmul(layer 1 output, weights) + biases)

with tf.variable scope('layer 3'):
weights = tf.get variable(“weights3*, shape=[100, 50], initializerstf.contrib,layers.xavier initializer())
biases = tf.get variable(names"biases3", shapea(50), initializerstf,zeros initializer())
layer 3 output = tf.nn.relu(tf.matmul(layer 2 output, weights) + biases)

with tf.variable scope('output'):
weights = tf.get variable(“weightsd*, shapes[50, 1], initializerstf.contrib.layers.xavier initializer())
biases = tf.get variable(name="biasesd", shape=(1], initializerstf.zeros initializer())
prediction = tf.matmul(layer 3 output, weights) + biases

with tf,variable scope('cost'):
Y = tf.placeholder(tf.float32, shape=(None, 1), name="Y*)
cost = tf,reduce mean(tf,squared difference(prediction, Y))

with tf.variable scope('train'):
optimizer = tf.train,Adam0ptimizer(0.05).minimize(cost)

{ensor

Equivalent Keras Code

from keras,models import Sequential
from keras.layers import »

model = Sequential()

model,add(Dense(50, input dim=10, activation='relu’))
model,add(Dense(100, activation='relu’))
model.add(Dense(50, activation='relu'))
model.add(Dense(1))

model.compile(loss="mean squared error', optimizer='adam')




Custom layer or loss functions

%, , Francois Chollet & -

ﬁg @fchollet

One of the big changes in TF 2.0 is how easy it is to
write custom training loops for your models:
tensorflow.org/beta/quide/ker...

E

rE

U A}
# Iterate over the batches of the dataset.
for step, (x_batch_train, y_batch_train) in enumerate(train_dataset):

# Open a GradientTape to record the operations run
# during the forward pass, which enables autodifferentiation.
with tf.GradientTape() as tape:

# Run the forward pass of the layer.

# The operations that the layer applies

# to its inputs are going to be recorded

# on the GradientTape.

logits = model(x_batch_train) # Logits for this minibatch

# Compute the loss value for this minibatch.
loss_value = loss_fn(y_batch_train, logits)

# Use the gradient tape to automatically retrieve
# the gradients of the trainable variables with respect to the loss.
grads = tape.gradient(loss_value, model.trainable_weights)

# Run one step of gradient descent by updating
# the value of the variables to minimize the loss.
optimizer.apply_gradients(zip(grads, model.trainable_weights))



TensorFlow 2.0 Eco System

TRAINING DEPLOYMENT
Read & Preprocess Data TensorFlow Serving
tf.data, feature columns Cloud, on-prem

TensorFlow}\
Hub TensorFlow Lite

Android, i0S, Raspberry Pi
[ tf . keras ] [ Premade ]

Estimators ——[ SavedModel
( TensorFlow.js

[ Distribution Strategy ] Browser and Node Server

Other Language Bindings
{ CPU J [ GPUJ TPU C, Java, Go, C#, Rust, R, ...
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Sequentiol API

from keras.models import Sequential
from keras.layers import Dense

model = keras.Sequential()

model.add(Dense(20, input_shape=(10, ), activation='relu'))
model.add(Dense(20, activation='relu'))

model.add(Dense(10, activation='softmax'))

model.fi1t(x, y, epochs=10, batch_size=32)



Functional AP

from keras.models import Sequential
from keras.layers import Dense

itnput = keras.Input(shape=(10, ))

X = Dense(20, activation='relu')(x)

x = Dense(20, activation='relu')(x)

outputs = Dense(10, activation='softman')(x)

model = Model(inputs, outputs)
model.fi1t(x, y, epochs=10, batch_size=32)



Model H2Zant

import keras
from keras import layers

class MyModel(keras.Model):

def __init___(self):
super(MyModel, self).__init_ ()

self.densel = layers.Dense(20, activation='relu')
self.dense2 = layers.Dense(20, activation='relu')
self.dense3 = layers.Dense(10, activation='softmax')

def call(self, inputs):
x = self.densel(x)
x = self.dense2(x)
return self.dense3(x)

model = MyModel()
model.fit(x, y, epochs=10, batch_size=32)
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Model building: from simple to |:eirbitrarily flexible

Progressive disclosure of complexity

Functional API

+ cus':om Layt«a['s Subclassing:

+ custom metrics . .
Sequential API Functional API + custom losses write everything
+ built-in layers + built-in layers . yourself from scratch

o o o——P»

-0

Novice users, Engineers with E.nglneers with Bassantbians
simple models standard use niche use cases
cases requiring bespoke

solutions



o FeME 20199 129 19% 2:8% Tizu
Google Colobottktz 1.15.0 HAIO) L (e

& TensorFlorw2.0_News.ipynb
0 =g 271 ¢8 dHY =7 E3Y

+ At + HAE

[1] 1 import tensorflow as tf
2

3print(tf. _version_)

> The default version of TensorFlow in Colab will soon switch to TensorFlow 2.x.
\AJ

We recommend you upgrade now or ensure your notebook will continue to use TensorFlow 1.x via the ¥tensorf low_version 1.x magic: more info.
1.15.0
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© 1 'pip install grpcio>=1.24.3
2 Ipip install google-auth~=1.4.0
2 Ipip install tensorflow==2.0.0
4
bo# GPU wersion
G # Ilpip install —g tensorf low—gpu==2.0.0

> Collecting google-auth~=1.4.0
Downloading https://files. pythonhosted.org/packages/56/80/369a47c28ce7dIbebaba7 33381 33d073864d8e f hhE2TATedl Acida3abf 4f /gongle auth-1.4 . 2-py2. py3-none—any . whl (64kB)
| I | kB 4.9MB/s
Reguirement already satisfied: pyasni-modules>=0.2.1 in /usr/local /1ib/python3. 6/dist—packages (from google—auth~=1.4.0) (0.2.7)
Requirement already satisfied: cachetools>=2.0.0 in /usr/local/lib/python3.6/dist-packages (from google—auth~=1.4.0) (3.1.1)
Requirement already satisfied: rsa»=3.1.4 in Jusr/local/lib/python3.6/dist—packages {from google—auth~=1.4.0) (4.0)
Requirement already satisfied: six>=1.9.0 in /usr/local/lib/python3.6/dist—packages (from google-auth~=1.4.0) {1.12.0)
Requirement already satisfied: pyasni<0.5.0,>=0.4.6 in fusr/local/lib/python3.6/dist-packages (from pyasnl-modules==0.2. 1->google-auth~=1.4.0) (0.4.7)
ERROR: tensorboard 2.0.1 has requirement google-auth<2,>=1.6.3, but vou'll have google-auth 1.4.2 which is incompatible,
ERROR: tensorboard 2.0.1 has requirement arpcio==1.24.3, but you'll have grpcio 1.1%.0 which is incompatible,
Installing collected packages: google-auth
Found existing installation: google-auth 1.6.3
Uninstalling google—auth-1.6.3:
Successful Iy uninstal led google—auth-1.6.3
successful ly instal led google—auth-1.4.2
WARNING: The following packages were previously imported in this runtime:
[google]
You must restart the runtime in order to use newly installed versions.

RESTART RUNTIME

SPNE R
1 Ipip install —upgrade tensorflow
2

1 import tensorflow as tf
2
3print{tf._version_)

2.0.0



mnist = tf.keras.datasets.mnist
(x_train, y train),(x_test, y test) = mnist.load data()

Xx_train, x_test = x_train / 255.0, x _test / 255.0

model = tf.keras.models.Sequential(

[
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers.Dense(512, activation=tf.nn.relu),
tf.keras.layers.Dropout(90.2),
tf.keras.layers.Dense(10, activation=tf.nn.softmax)

1)

model. summary ()
A 2tA2F MNIST O] E{ Al

model.compile(

optimizer="adam’,

loss="sparse categorical crossentropy’,

metrics=['accuracy’
1)
model.fit(x_train, y train, epochs=5)
model.evaluate(x_test, y test)



(train_images, train_labels), (test images, test labels) =
tf.keras.datasets.mnist.load data()

train_images = train_images.reshape((660000, 28, 28, 1))
test images = test images.reshape((10000, 28, 28, 1))

train_images, test images = train_images / 255.0, test images / 255.0

model = tf.keras.models.Sequential()

model.add(tf.keras.layers.Conv2D(32, (3, 3), activation='relu', input shape=(28, 28, 1)))
model.add(tf.keras.layers.MaxPooling2D((2, 2)))
model.add(tf.keras.layers.Conv2D(64, (3, 3), activation='relu'))
model.add(tf.keras.layers.MaxPooling2D((2, 2)))
model.add(tf.keras.layers.Conv2D(64, (3, 3), activation='relu'))
model.add(tf.keras.layers.Flatten())
model.add(tf.keras.layers.Dense(64, activation='relu'))
model.add(tf.keras.layers.Dense(10, activation='softmax'))
model.summary()

A 2FA2F MNIST H|O[E{ A& CNN &4




model.compile(optimizer="adam"',
loss="sparse categorical crossentropy’,
metrics=[ "accuracy'])

model.fit(train_images, train_labels, epochs=1)
test loss, test acc = model.evaluate(test images, test labels)
print(test _acc)

test _image = np.expand dims(test images[300],axis = 0)
plt.imshow(test image.reshape(28,28))
plt.show()

result = model.predict(test image)

print("result:", result)
print("result.argmax():", result.argmax())

A ZEA2F MNIST G|O|E{ Al CNN
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Training Loss and Accuracy on CIFAR-10 (sequential)
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Training Loss and Accuracy on CIFAR-10 (functional)
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Training Loss and Accuracy on CIFAR-10 (class)
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