TensorFlow 2.0 L 4.0 &

o
B A
facai.yan@gmail.com

facaiy.com

RS

iy

2018 # 10 * 25 p


mailto:facai.yan@gmail.com
https://facaiy.com

TensorFlow 2.0 2% 4

TS RRTR


http://sh.qihoo.com/pc/967ac7a2370f8fc79?sign=360_e39369d1

by

lr’}
H /L
| -1
X p2 -
jad 1
# ]
+ e
I =4 yB Y

,J. 3‘\%



TensorFlow 2.0 L% &ir &

5o
OB
tf.Variable
tf.function
tf.print



TensorFlow 2.0

LY P

data np.random. random ( (
labels np.random. random ( (

dataset tf data.Dataset [romiLensorislices((daLa, labels))
dataset dataset .batch ( )
dataset dataset.repeat ()

model keras.Sequential ([
keras.layers.Dense (10, input_shape=(32,)),
keras.layers.Dense (10, activation='softmax'
1)
model.compile (optimizer="'rmsprop'
loss="categorical crossentropy',
metrics=['accuracy'])

model . fit (dataset, epochs , steps_per_epoch

model.save ('my_model.h5')

model keras.models.load model ('my model.h5")
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> eager execution
tf.data (tensorflow/datasets)

v

v

tf.keras (tensorflow/models)

v

estimator(model_fn + Head) and feature column
(tensorflow /estimator)

> FeEZ 0

» tensorflow/docs

» core/api
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Etf.VariabIe
tf.Variable

The API for Variables will then change in the following ways for
TF 2.0:2

RefVariable — ResourceVariable

v

v

clean global scopes, and collections

» remove variable_scope — name_scope
graph.variable_scope_stack — module-global weak dict

v

tf.assign* will be removed

v

get_variable — tf.Variable + scoped factory functions

2RFC: Variables in TensorFlow 2.0


https://github.com/tensorflow/community/pull/11

TensorFlow 2
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tf.vVariable (* “kwargs)

ResourceVariable (* *kwargs)

def custom or (next_creator, kwargs) :
return ResourceVariable (*“kwargs)

with tf.variable creator scope (custom creator):
b 2 tf.Variable (* “kwargs)
rt b 1.eval () b 2.eval()

cus (next_creator, kwargs) :
vars [next_ creator (**your_kwargs) for _ range (3) ]

return PartitialedVariable (variable list-vars, kwargs)

Variable (Variable) :
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r (next, kwargs) :
return next (**kwargs)

def oth (next, kwargs) :
return kwargs)

kwargs) :

return RefVariable (**kwargs)

eturn ResourceVariable (**kwargs)

creator_stack -[my_creator,
other creator,

default creator]

r (**kwargs) :
1 my creator (
other creator(
default_creator (None, kwargs) ,
kwargs),
kwargs)

my_variable my_getter (* “kwargs)
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tor ope (self, creator):
7variableicreatoristack)
self. thread local 7variable7creatoristack append (creator)

old

r (captured_creator, previous_getter):
kwargs: captured creator (previous_getter, kwargs)

th (ops.get_default_graph ()
_variable creator_scope (custom_creator)) :

previous getter lambda kwargs: default variable creator (None,
for creator ops.get_default graph()._variable creator_stack:

previous_getter _make_getter (creator, previous_getter),
return previous_getter (**kwargs)

with tf varLableicreaLoriscope (custom creator) :
a tf.vVariable (* *kwargs)

kwargs)
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kwargs) :

default r (None, k0)),

k1)),
k2)),

my variable my getter (

funcs = [fy(g, %), fi(g, %), -+ , fa(g, x)]
go(x) = fo(_, %)
gn(x) = fh(gn—1,x) Forn=1,2,---n
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Classes Instances

is an instance of

is a subclass of

\

%]: Python »¢ % % %3

3% Python s~ / & ji i eed % 402


https://yq.aliyun.com/articles/226714
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Instance
creation

Metaclass

Class

%]: The diagram of how instances are constructed.*

4Undelrstanding Python metaclasses


https://blog.ionelmc.ro/2015/02/09/understanding-python-metaclasses/

TensorFlow 2.0

code snippet of tf 2.0 Variable

Variable 3 (type) :

_call(cls, kwargs) :
1(cls, kwargs) :

(cls, *args, kwargs) :
VariableVl:
cls. variable vl call(*args, kwargs)
Variable:
n cls. variable v2_call (*args, kwargs)

1 super (VariableMetaclass, cls) _ 1 (*args, kwargs)

port ("Variable", v1=[])
Variable (six.with metaclass (VariableMetaclass,
checkpointable.CheckpointableBase)) :
_(self, kwargs) :
tImplementedError

source: tensorflow/python/ops/variables.py
mmit: 4a5 732b80a593bca7bf94ddd5df9e5d7¢
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tf.function = &

pute_ z0 (




TensorFlow 2.0 L% 3 4 &

Etf.functicm

tf.function

make TensorFlow be more "Pythonic” in 2.0.%

v

graph + session — function
> /&3 - IR: python object & tf runtime

» easy to export: GraphDef + Checkpoint and / or SaveModel

v

enable eager execution by default

» L % 1x ®f2: tf.compat.vl.wrap_function

ARPAL I FRFEART K R ?

5TensorFlow 2.0: Functions, not Sessions


https://github.com/tensorflow/community/pull/20
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Etf.function

For W, b, and c, the lifetime of the Python objects and the
runtime state are tied together.

tmul (x, W)

(f (make_input_value())
t int (c)

> state are only created the first time the function f is called.

» variable referenced by the function still exists when called.
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f.function

Automatically insert control dependencies to ensure stateful
operations follow graph construction order.%

Note: avoid only observable differences from program order.

6Automati':ControlDependencies


https://github.com/tensorflow/tensorflow/blob/8c072a519e2beed483adb361a9be934a47bee366/tensorflow/python/framework/auto_control_deps.py#L31
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Etf.function

Trace Caches

Every time functioin is invoked in the Python program, a
trace_cache_key is computed.’

return tf.add(x, 1.)

7 PolymorphicFunction._maybe_ define_function


https://github.com/tensorflow/tensorflow/blob/8c072a519e2beed483adb361a9be934a47bee366/tensorflow/python/eager/function.py#L884

TensorFlow 2.0 L%

Etf.function
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member function of a class

amount) :
nt)
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= (Layer) :

your regular densely-connected NN layer."""

ef build(self, input_ shape) :

self.kernel self.add weight (
'kernel',
shape=[input_shape[-1].value, self.units],
initializer=self.kernel initializer,
regularizer-self.kernel regularizer,
constraint-self.kernel constraint,
dtype=self.dtype,
trainable-True)

self.built True

f call (self, inputs):
outputs gen_math ops.mat_mul (inputs, self.kernel
if self.use bias:
outputs nn.bias_add (outputs, self.bias)
if self.activation None:
return self.activation (outputs)
return outputs

8tensorflow/python / keras/layers/core.py


https://github.com/tensorflow/tensorflow/blob/60c56a4103e9f9239b9b7b104a846619dc4ecc20/tensorflow/python/keras/layers/core.py#L845

TensorFlow 2

(Network) :

groups layers into an object with training and inf

train function (self) :

self.train_function K. function (
inputs, [self.total loss] self.metrics_tensors,
updates-updates,
name-'train_ function',

self. function_ kwargs)

f make_ test function(self):

self.test function K. function (
inputs, [self.total loss] self .metrics_tensors,
updates—=self.state updates self .metrics_updates,
name="'test function',
self. function_kwargs)

predict function (self):

9tensorﬂow/|:)ython/keras/engine/tlraining.py



https://github.com/tensorflow/tensorflow/blob/60c56a4103e9f9239b9b7b104a846619dc4ecc20/tensorflow/python/keras/engine/training.py#L54

TensorFlow 2.0

s Estimator (object):

"""Estimato ~lass to train and evaluate TensorFlow models."""

1 default(self, input_ fn, hooks, saving listeners):

(self, input_ fn, hooks, saving_ listeners

input_fn, config):

ributed(self, input_fn, config):

kwargs) :

e (self, kwargs) :

O+tensorflow_estimator/python /estimator /estimator.py


https://github.com/tensorflow/estimator/blob/1c73cff04a2af22a12d778a525038261879482e4/tensorflow_estimator/python/estimator/estimator.py#L76
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Etf.print

tf.print

similar to the standard python print API.11

» tf.Print — tf.print, tf.strings.format
» For python 2: from __future___ import print_function'?,'3

> identity op — control dependencies
> controllable logging levels
» stdout/stderr » & notebook 7 %
» device: cpu:0 by default?

» supports for nested data structures

RFC: New tf.print
12Moving to require Python 3
13Cheat Sheet: Writing Python 2-3 compatible code


https://github.com/tensorflow/community/pull/14
https://python3statement.org/#sections40-timeline
http://python-future.org/compatible_idioms.html

TensorFlow 2.0

eager mode

tf.enable eager execution (
tensor tf.range (10)
tf.print (tensor, output_stream-sys.stderr)

graph mode

with sess.as_default():
tensor tf.range (10)
print_op tf.print (tensor, output_ stream-sys.stdout)

with tf.control dependencies([print_op]) :
doubled tensor tensor
sess.run (doubled tensor
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collections

collections

we have situations where we might build multiple models in a
graph, and functions cause further issues because functions are
graphs of their own.1*

fehick v TR F ke
» queue runner — tf.data
» variable — 4| * variable creator # i]:£ Bt if Bz
» update op — 7 model_fn 2 { 7> & % #
keras £ model.updates
B 7|t SaveModel » &4 £ 5 4 ' APl £ 4%
‘4% & SharedEmbeddingColumns » & * > & T & & &

H4RFC: Deprecate Collections


https://github.com/tensorflow/community/pull/17

TensorFlow 2.0 L%

SeeERE T

collections

VariableTracker example
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Optimizer unification

» extending the TensorFlow Optimizer API®

» based on the existing tf.contrib.optimizer_v2 optimizers
serializable: *_config, *_weights

modifiable hyperparameters: optimizer.learning_rate = 0.2
gradient clipping: get_gradients, *_updates

v vy

» disable reusing a single optimizer instance across multiple
graphs.

» use_locking argument is removed: internal implementation
details.

» should not require positional arguments.

5RFC: Optimizer unification in TensorFlow 2.0


https://github.com/tensorflow/community/pull/24
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SeeERRE

Optimizer

The set of new optimizers would be (same signatures, same
objects, no wrappers):

1. SGD (both GradientDescentOptimizer and
MomentumOptimizer)

Adadelta

Adagrad

Adam

FTRL (not yet in Keras)
RMSProp

Adamax (not yet in TF)
Nadam (not yet in TF)

N o R WD
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ERNN
Unify RNN interface

Unify the final API that is similar to existing Keras API, and port
functionalities from TF RNN to Keras.1®

» gate order: IFCO vs ICFO

» tf.contrib.rnn: ¥ iF# - 2%i» RNN Cell

» NVidia CuDNN

I6RFC: Unify RNN interface


https://github.com/tensorflow/community/pull/15/
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namespaces

structure namespaces in a clear way for easier discoverability and
usability.’

» tf_export decorator
» additional namespaces

» tf.losses — tf.keras.losses
» tf.metrics — tf.keras.metrics
» tf.layers — tf.keras.layers

» deprecated namespaces

» tf.logging — Python logging module
» tf.manip: keep them in root instead.

17RFC: TensorFlow API symbols and namespaces


https://github.com/tensorflow/community/pull/16
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Etf.contrib

tf.contrib

sunset the present tf.contrib, and replace its important functions
with more maintainable alternatives.!®

» moving to core: symbols should be prefixed with experimental.
> moving to a seperate repository

tensorflow/addons: layer, metric, loss, optimizer, op or kernel
tensorflow/10

tensorflow/network

tensorflow/scientific

vV vYyVvVvyy

> deleting

18RFC: Sunset tf.contrib


https://github.com/tensorflow/community/pull/18

TensorFlow 2.0 #L%]
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% % M eager, tf.data, tf.keras
Hicr-1t tf.keras
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