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KRERH B SE LR TR FIE4T TensorFlow!

IR Z my, iEIRA1EE Bl Python APT 5 H) TensorFlow 7_nlACHS, BRI S N A VIE 1)
5.

XBURFIR) Python FRFPAZ T —Le =4, R —AFihae.

import tensorflow as tf
import numpy as np

# i NumPy 4ER(REEHE (phony data), &L 100 A4S

x_data = np. float32 (np. random. rand (2, 100)) # FaEHL4IA
y data = np. dot ([0.100, 0.200], x data) + 0.300

R AR NS X i
b = tf.Variable(tf. zeros([1]))

W = tf.Variable (tf. random uniform([1, 2], -1.0, 1.0))
y = tf.matmul (W, x data) + b

# MU ZE

loss = tf.reduce mean(tf. square(y — y data))
optimizer = tf.train.GradientDescentOptimizer (0.5)
train = optimizer.minimize (loss)

& YRt
init = tf.initialize all variables()
# A3 (graph)

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

# A1
for step in xrange (0, 201):
sess. run (train)

if step % 20 == 0:
print step, sess.run(W), sess.run(b)

# HEHEAERELEHRE W [[0.100 0.200]], b: [0.300]
KT BRI A I, ARG ERSEHE —F TensorFlow A& UMl fiitge— /N Mgy 27 > 8. AEpp

LM, BN AL RS T MNIST FHRCy 0 K. JATMERS T PR AFRERE, 705l L
TSR L K. IR DA e AP R VF 2 MNIST A5, I i (L2 ) .
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UEARARCART MR B MNIST, PSR ie GEO2ABERD) . WARRIAKP A TIX PR Z 0], AT AR
SO PRI VI ERE, R T O e R

B 1.2 HALES2~ S B K1 MNIST &2 2R

& /i CC BY-SA 4.0 #2H8L; EAEH W. Carter

WK OG T, HERESI A28 TensorFlow, PRA] ARSI IXSE g, H4EFIEE JR TS, ASHE,
PRATIR S5 MNIST — #E[iR TensorFlow [RAFTERT, FeAITIALdi ] MNIST 54— HEER.



H1E R |11

| b

o S
o FEAAEH]
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)i . Introduction ##1F: @doc001 F&X): @yangtze



PR

PRAT DT AR b, o YRS, 222% TensorFlow.
| —aebizess

TensorFlow Python API 4 Python 2.7 JAK.

TE Linux M1 Mac R szess i, &M pip 2z

WA B R s B, E O W (UL 17) . A TR P @i virtualenv, #HFEW X
BT 13).

Ubuntu/Linux

# {UEH] CPU MRIRRAS
$ pip install https://storage. googleapis. com/tensorflow/linux/cpu/tensorflow—0.5.0-cp27-none-linux x86 64.whl
# JPH GPU SCHFIIA (ZRAZMA AT 2 a3 T CUDA sdk)

$ pip install https://storage. googleapis. com/tensorflow/linux/gpu/tensorflow=0. 5. 0-cp27-none-linux x86 64.whl

Mac OS X

1 0S X REGLE, FAIHEFSLLSE homebrew, RJGHAT brew install python , LMEAENS/EH] homebrew T1f] P
ython %% TensorFlow. HAM—FHEFEN 7 2UEE virtualenv (U1 13) #1423 TensorFlow.

# YHTRA K SZHF CPU

$ pip install https://storage. googleapis. com/tensorflow/mac/tensorflow=0. 5. 0-py2-none—any. whl

| £ Docker fges:

AT B Docker 84T TensorFlow. 1% 772U s AN FH B0 AL A4 ) f.
B, 2% Docker. —H. Docker B4 JHzBhIzAT, W LUEI M4 )HBI— A
$ docker run —it b. gcr. io/tensorflow/tensorflow

AR Ot TensorFlow MAH AR 1 7278,



Hesk

BRINIY Docker &if5 RAELEJHBIFIIZIT TensorFlow FriifKMEN — AN ME. TRAVASMEHET THMASE, %
A EFE O LUEE B3R docker run  fiv4 a0

* b.ger. io/tensorflow/tensorflow—full : BifE ) TensorFlow f& MUSACHS 5E 3822881, A5 T g fliaT
TensorFlow Frifgail TH. xR L, wTDUEEAT A AT S0, AN 22 LR AR fT ik
.

I FT VirtualEnv [)2edE

BAVEAEE virtualeny QIE—ANFRE AL, KLde TensorFlow. XZAER), (HZIXFAMREMHEE %% 0
AT IS
T, R T

# 7 Linux I

$ sudo apt—get install python—pip python—dev python-virtualenv

# 7 Mac [

$ sudo easy install pip # HWIHRIEERT 2% pip
$ sudo pip install —upgrade virtualenv

ROk, #ar—/ N virtualeny M55, 4 TRBIREEAE “/tensorflow H3F, 47!

$ virtualenv —system—site—packages ~/tensorflow
$ cd ~/tensorflow

SR, BE virtualenv:

$ source bin/activate # UWIHRAFH bash
$ source bin/activate.csh # WHRAFH csh
(tensorflow)$ # Zlum$d/mnfriviZ k421

4 virtualenv PN, ‘%% TensorFlow:
(tensorflow)$ pip install ——upgrade <$url to_ binary.whl>
BNk, (2L 4181T TensorFlow f2/7:

(tensorflow)$ cd tensorflow/models/image/mnist
(tensorflow)$ python convolutional. py

# ffifH5¢ TensorFlow

(tensorflow)$ deactivate # {#H] virtualenv



§ & RIS s
I ZRIRIEE—A TensorFlow F&fF
("T3%) JaH GPU SZHF

WARGRAEH pip —HERIM 23 TIFE GPU SZEEM TensorFlow, fRUAZIUAAME F%HL % T IEMY CUDA sdk FI
CUDNN JiRAs. 2] CUDA ‘22#fE (L 15)

PRIETEEEVE E LD_LIBRARY_PATH F1 CUDA_HOME FREGARER. W] LI &4 R4 W2 /. bash_profile

SCfErR, ERERRCE R R BB R, RS BUE CUDA 2 H3N  /usr/local/cuda :

export LD LIBRARY PATH="$LD LIBRARY PATH:/usr/local/cuda/1ib64”
export CUDA HOME=/usr/local/cuda

i&4T TensorFlow

FTH—A~ python #uj

$ python

>>> import tensorflow as tf

>>> hello = tf.constant ( Hello, TensorFlow!’)
>>> sess = tf.Session()

>>> print sess. run(hello)

Hello, TensorFlow!

>>> a = tf.constant (10)

>>> b = tf.constant (32)

>>> print sess. run(a+b)

42

>O>

| Moz
W% TensorFlow B

$ git clone ——recurse—submodules https://github. com/tensorflow/tensorflow
—recurse-submodules ZHE WA, HTIREL TesorFlow Kl protobuf JE.
Linux 223

2% Bazel

EOEKME Y 2 Bazel HIMKASL ARJGAEHIF Sl & N HMSi % Bazel AJUEAY:



§ git clone https://github. com/bazelbuild/bazel. git
$ cd bazel

$ git checkout tags/0.1.0

$ . /compile. sh

A PR I AR AR ZE S 0.1.0 , 3% Tensorflow HETHIA. bazel [ HEAD FA (BB A) fEixH

REAVE

|
Ials

AT HAE  output/bazel ¥SMIF] $PATH IRIEAR F A,

TR H AR
$ sudo apt—get install python—numpy swig python—dev

T[ik: 223 CUDA (FF Linux HFF/E GPU 3TiF)
N T i HE T RE AT GPU 1) TensorFlow, TFEE4c2e3E NVIDIA $24L(¥) Cuda Toolkit 7.0 Al CUDNN 6.5 V
2.

TensorFlow ff] GPU #5{: H 35 NVidia Compute Capability >= 3.5 HZF. W ZFHFHEFR GF{EART:

* NVidia Titan
* NVidia Titan X
* NVidia K20

* NVidia K40

T#I2e3E Cuda Toolkit 7.0
R~ il

P T HZ2BERE W /usr/local /cuda 2 ZEHT AR,

T#JF2¢% CUDNN Toolkit 6.5
R~ il

#3544 UL CUDNN 3Cf4#1 Cuda Toolkit 7.0 22384 K. R Cuda Toolkit 7.0 3% £F  /usr/local/cud
a, PUTLL T4
tar xvzf cudnn—6.5-1inux—x64-v2. tgz

sudo c¢p cudnn—6. 5-1inux-x64-v2/cudnn. h /usr/local/cuda/include
sudo ¢p cudnn—6. 5-1inux-x64-v2/libcudnn* /usr/local/cuda/1ib64

fit'® TensorFlow [f] Cuba &I
GRS IR R A2 HRAT -
$ . /configure

Do you wish to bulid TensorFlow with GPU support? [y/n] y
GPU support will be enabled for TensorFlow

Please specify the location where CUDA 7.0 toolkit is installed. Refer to
README. md for more details. [default is: /usr/local/cudal: /usr/local/cuda



Please specify the location where CUDNN 6.5 V2 library is installed. Refer to
README. md for more details. [default is: /usr/local/cudal: /usr/local/cuda

Setting up Cuda include
Setting up Cuda 1ib64
Setting up Cuda bin

Setting up Cuda nvvm
Configuration finished

IXEEELE G AT RS Cuda EMIFT S8, A2 Cuda EMBRARRAEAZTN, SWIEFHAT Bid S8, SN
B bazel ZwvEan2.

i HRY, JFE GPU X

AR 6 PRI AR B AR AT

$ bazel build —c¢ opt ——config=cuda //tensorflow/cc:tutorials example trainer

$ bazel-bin/tensorflow/cc/tutorials example trainer —-—use gpu

# KEMHEHAERE. XM GPU B A 2x2 FEFER EFRFIE(E (major eigenvalue).
# d i JLAT A R TR A SRR

000009/000005 lambda = 2.000000 x = [0.894427 —0.447214] y = [1.788854 —0.894427]
000006/000001 lambda = 2.000000 x = [0.894427 —0.447214] y = [1.788854 -0.894427]
000009/000009 lambda = 2.000000 x = [0.894427 —0.447214] y = [1.788854 —0.894427]

ER, GPU SCRFFRIE gL “—config=cuda” JFJH.
L0 )
o RUEWTDLER NIRRT gn e T Cuda SCRFFIZER Cuda SCEFIMRAS, FAEZHEEA DX FIA
F M gmiFBeE R, T “bazel clean” JHHLIALE.

o (EPAT bazel FuIFHIUINIGIZAT configure, TMGmPEar RICGHEERERGE R, KK, BATTHEZER con
figure LB GLEmIF R, DARILAEAN R, WitJE bazel AEMSHRALT IR ME SR IXRE.

Mac 0S X ‘%23

Mac Al Linux fFZRBAKBER A, HRRERDKAIRA. DUNEERM TR £ Mac 0S X 226X
LR -

Bazel

Z AT Mac 0S X 2235487,

SWIG
Mac 0S X “ZZRE#fe.

G

VEE URTEELLEGPCRE, i A2 PCRE2.



B3t pip BIHFLEE

$ bazel build -c opt //tensorflow/tools/pip package:build pip package
$ bazel-bin/tensorflow/tools/pip package/build pip package /tmp/tensorflow pkg
# .whl SCHRISERR & SR B IS 6 A 0%

$ pip install /tmp/tensorflow pkg/tensorflow—0.5.0-cp27-none-linux x86 64.whl

I ZRPREIEE— TensorFlow 145 WY 2% A7y

MIRACHE R AR B AR AT

$ cd tensorflow/models/image/mnist

$ python convolutional. py

Succesfully downloaded train—images—idx3-ubyte. gz 9912422 bytes.
Succesfully downloaded train—labels—idxl-ubyte. gz 28881 bytes.
Succesfully downloaded tl10k-images—idx3—ubyte. gz 1648877 bytes
Succesfully downloaded t10k-labels—idxl-ubyte. gz 4542 bytes.
Extracting data/train—images—idx3-ubyte. gz

Extracting data/train—labels—idxl-ubyte. gz

Extracting data/t10k-images—idx3-ubyte. gz

Extracting data/t10k-labels—idxl-ubyte. gz

Initialized!

Epoch 0. 00

Minibatch loss: 12.054, learning rate: 0.010000

Minibatch error: 90. 6%

Validation error: 84.6%

Epoch 0. 12

Minibatch loss: 3.285, learning rate: 0.010000

Minibatch error: 6.2%

Validation error: 7.0%

/RN
GPU #H% ) @

WMARAEZRIZAT A TensorFlow FEFpmf LA RS 1% :
ImportError: libcudart. so.7.0: cannot open shared object file: No such file or directory

THFIARIER 23 T GPU SZRE, S0 Aty (0l 15).



fF Linux b
T A

” avaldl //’ ” vkl //’

SyntaxError: invalid syntax

R TT % A ELEAT Y Python FiASly Python 2. 7.
1t Mac 0S X K

T IR
import six.moves. copyreg as copyreg
ImportError: No module named copyreg

7y 2. TensorFlow {#f{] protobuf #K#i six—1.10.0 . {HJE, Apple HIERIN python ¥EE 2wl T s
ix=1.4.1, ZMRATTREIRMEF . X BALAL LA T7 VR A v i 1n) 5t -

1. RGN six :

bash sudo easy install -U six
2. B homebrew ‘2 —AREEH python FIAS:

bash brew install python
3. fE virtualenv (L 13) WZiiFEaifE A TensorFlow.
TR P R

>>> import tensorflow as tf
Traceback (most recent call last):
File “<stdin>”, line 1, in <module>
File ”/usr/local/lib/python2. 7/site—packages/tensorflow/ init .py”, line 4, in <module>
from tensorflow. python import *
File ”/usr/local/lib/python2. 7/site-packages/tensorflow/python/ init .py”, line 13, in <module>

from tensorflow. core. framework. graph pb2 import *

File ”/usr/local/lib/python2. 7/site-packages/tensorflow/core/framework/tensor shape pb2.py”, line 22, in <module>
serialized pb= b( \n, tensorflow/core/framework/tensor shape. proto\x12\ntensorflow\”d\n\x10TensorShapeProto\x12-\n\:

TypeError: init () got an unexpected keyword argument ’ syntax



KL T 2%E T P9 protobuf WMUASHIHLIY, TensorFlow TFELFJE protobuf 3.0.0. [T EUAFIIMFHR T 52
BORAT 2 IH A protobuf, BT RMEHI AR fir & H0BT 225 protobuf KAk #h5e:

brew reinstall ——devel protobuf

Ji . [Download and Setuphref="http://tensorflow. org/get started/os setup.md”) #HiF: @doc001 £%

Xf: @yangtze
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il TensorFlow, fRWAZIAH TensorFlow:

« {fHE (graph) RERIFEALS.

o {EMEFRZ N £iF (Session) MI_ETF3IC (context) AT/,
« fiiH] tensor FHE.

o Jlik AZE (Variable) #ZEPUIRG.

o i feed F1 fetch AATRECERA AR 4 H Ed.
| st

TensorFlow f&— ML RZ:, MHERICRIHSUIS. B SR 2N op (operation M4HS). —4 op
AT 0 AMEA Tensor , PATHIL 772 0 LA Tensor . M4 Tensor & AKALMLURAL )
1, RAT LG — MU A — A DI OB, XA RE B2 [bateh, height, width, channels] .

—/ TensorFlow Kt T iFSERE. A THHATIS, KEISOE 2% BH)E30. & HEM op k3|
W CPU B8R GPU Z2KH) #ess b, [RIINSRAEHAT op MIT7E. RLEETTEHATE, 7 EM tensor &M 7k P
ython &=, IRFIA tensor J& numpy ndarray W%; & C il C++ =, RAIH) tensor & tensorflo

w::Tensor SZAl.

| s

TensorFlow FEFFIl B ZUR— M B, F—ANPATHI B, TEWERE, op MPUTILER ik —AKEl.
EPATI B, S ERITHATET R op.

B, 8 AR B A — N BRI R TN A S N 2, AR JETEHAT I B R AT B ISR op.

TensorFlow S FF C, C++, Python #fEiE=. HEJ, TensorFlow [ Python JEFEMSH, ©ieft T KEMHID)
PRBCR AL B 1 TAE, XSS Ryl C A C ST,

—FIES 2SR (session libraries) s&—ZH.



s

MBI 2, AR op (source op). R op AFHFEALMEIA, HlW H&E (Constant) . J& op %
WAL Y op MUSHT.

Python JEHh, op #4ias VIR MMEACRBALIE ) op M, IXLGR[IE R IALIERE IS op MIEEEAHIA.

TensorFlow Python FEH —ANELA/&] (default graph), op i el LU IEGINTT fi. IXAEONEDY W2 e
KU CE R T, BB Graph 25 SCRY R T A B2 A,
import tensorflow as tf
# A AR op, EA 1x2 FiFE. XA op BER AT
#ONEERIA B .
#
# MR IR IHMEARR IR op IR [IE.
matrixl = tf.constant([[3., 3.]1])
& Al AR op, AR 2x1 FERE
matrix2 = tf.constant ([[2.], [2.1])
# Gl ARk matmul op , 8 “matrixl’ Al ‘matrix2 {EAEIA
# IR[EME  product’ ARHFEFIERISIR.

product = tf.matmul (matrixl, matrix2)

BPINE IS =5, A constant () op, Al—A> matmul () op. A T EIEHHTAEREAIIZEL,  Ji45 3050
Teykir) g5, RIS TE B R shix /M.

AR E

FIERY B e G, AfeashE. JRshERSE D ReIE A Session X%, WRLTMEIESE, SiHiELR
B R ShERA K.
BRT s aiE APT, 35 %Session 25,

sess = tf.Session()
# W sess B *run()’ JIERPATIERERIE op, fEAN Tproduct’ {ENIZTIEINZSEL

# EIHRZE], “product’ AR THIFIE op KN, fLNERFITTERY], A4 ZHKH



ES:

FRETS: op %I,

ES:

ES:

BAPATIEREZ AN, SUWEATHEE op Fr e, op HH EIFRIATH.

#

# BRECHA C run(product)’ Ml T B =A op (WA= op FI—"NHIFETRIE op) MIHAT.
#

# kM *result’ &— numpy ndarray Xf%.

result = sess. run(product)
print result
# => [[ 12.]1]
# fE55ER, KPS,
sess. close ()
Session X GLAEAN 58 /5 T B I AR Y. B T U close b, WRILIMEH “with” fRDER >k A 3)5%
B A BNAE.
with tf.Session() as sess:

result = sess. run([product])
print result

TESEHL L, TensorFlow ¥ JE & SCEE 3 o A sUHAT IR,  BAFS 0 AL AT H v & 988 (i CPU 8¢ GPU). —
FARANTT B A2 CPU 1B )& GPU, TensorFlow HE H UK. MnS kG| GPU, TensorFlow 43X H] fgHuF
RN ZE—A4 GPU RPATHAE.

WIERPLEE BT —AN a1 GPU, B — AN GPU BRIANEAS 5K, A T il TensorFlow {#if]ix e
GPU, R op WIFIISIRA CAIAT. with. .. Device iEF)HRISIREF M CPU B% GPU HTHe(E:

with tf.Session() as sess:
with tf. device(”/gpu:1”):
matrixl = tf.constant([[3., 3.]1])
matrix2 = tf.constant ([[2.], [2.]1])
product = tf.matmul (matrixl, matrix2)
B PR R TAR UL H AT S W AT
e “/epu:0” : HLESMY CPU.
o 7/gpu:0” : HLESEE—AS GPU, WIRATHIIE.

o “/gpuil” : HLERMIEE AN GPU, DAREEHE

B2l HHGPUZE Y, T H## TensorFlow GPU ¥ 245 B



| zetistiem

SR Python 7l H]— AN 41k

N TAETATE W [Python Z 281 Python ZZHFREE, W] LUTTH]
TR Session. run() .

Tensor. eval ) Fl1 Operation. run()

# BN PR H TensorFlow £xif.

import tensorflow as tf
sess = tf. InteractiveSession ()

x = tf.Variable([1.0, 2.0])
a = tf.constant([3.0, 3.0])

# fEHAILEES initializer op M) run() J5¥EAIa64k %
x. initializer. run()

# Mn—ANgE sub op, M Tx W Ca.
sub = tf.sub(x, a)

print sub. eval ()
# ==> [-2. -1.]

I Tensor

Session € JBzhE, A Session. run()

BATIIE op, FrH&E R

THEATERAE.

XK, AEH
ORE AT LU G A — AR OR AT 21

InteractiveSession AL Session

TensorFlow FEFAIH tensor Hdli s kARK AT MESE, K, EAERAARM L tensor. RATLL
% TensorFlow tensor FHAFZ > n 4EREA AR, — tensor B EH—PEHASRM rank, Fl — shape.

AT fi# TensorFlow J&ifl AbFIX LEREZ ), Z 0L Rank, Shape, A Type.

| it

Variables for more details. ARHm4Ed 1 PATIIFE PR E B

BT, S0 AR T T MR 24005,
# QAR R, WG bR 0.
state = tf.Variable(0, name="counter”)

# Al —A op, HAEHZM state i 1

one = tf.constant (1)
new value = tf.add(state, one)
update = tf.assign(state, new value)

o RS T e A AR S A



ES:

JAahE G, AEnagegd Vit (init) op HI4HL

ES:

BRI —AN WIAR op 2 .
init op = tf.initialize all variables()
# BaK, 1817 op

with tf.Session() as sess:
# 1247 init’ op
sess. run(init op)
# 4TE) " state’ HIMIEAME
print sess.run(state)
# 1247 op, HHr ' state’, FFFIED C state
for _ in range(3):
sess. run (update)
print sess.run(state)

ES:

B -

ES:
o

ES:

ES:
Do

ES:
w

fR%H assign() BAFZEIPTIZKRILM Y, IEW addQ  #4E—# FrAEREA run( $ATRERX
AT, IS FAERAT I EER A

WH KA R SR AR, B0, RATLUE— AN 2 W 4 (A A Dy AN A A — A
tensor . fEYIZid RS, Wi EFIEITIIZGE, FHEA tensor.

I Fetch

TR R A, ATRALEEA Session XM run(O A BUATERE, A2 tensor, XL tens
or SWEMREMIEE . ZEZ w7 B, FRATHIE T 8RAT A state , {HEAREW T EARURIZ AN tensor:

inputl = tf. constant (3.0)

input2 = tf. constant (2. 0)

input3 = tf. constant (5. 0)
intermed = tf.add(input2, input3)
mul = tf.mul (inputl, intermed)

with tf.Session() :
result = sess. run([mul, intermed])

print result

Linfang

T

# [array([ 21.], dtype=float32), array([ 7.], dtype=float32)]

TESRINIZ A tensor {H, £ op M—WE TG GUAZEANEIKIL tensor) .



I Feed

EIRORBIETH T SIAT tensor, DA EEARRITEALAE. TensorFlow 42t T feed HLHI, iZMLH AL
I ARG PP AR AR I tensor W OO R FPAR T AEIRACAN T, FLEAAA > tensor.

feed ffH]—A> tensor (IR —MEMERAH ST, (RATLIME feed BHifEN run(O MISEL feed
PRI TR tf. placeholder () JyiX S QI b {7 4.

inputl = tf.placeholder (tf. types. float32)
input2 = tf.placeholder (tf. types. float32)
output = tf.mul (inputl, input2)

with tf.Session() as sess:
print sess.run([output], feed dict={inputl:[7.], input2:[2.]})

T

i

T

larray ([ 14.], dtype=float32)]

for a larger—scale example of feeds. WIHREHIEMELE feed, placeholder () FAEKL A%, MNIST
I feed #FE (source code) ZH T — AN KMBMTH feed HIFITF.

J5i . [Basic Usagehref="http://tensorflow. org/get started/basic usage.md”) #Hi¥: @doc001 IXXf: @ya

ngtze



HE



8%

| mirabLas s ST E G MNIST 1R

WRARSERL 22 TR HT T, ARSI s, A SCE AN My @, F5HA R MNT
ST), bR} 22528 (multiclass classification) [A]REA EMLA T .

I 1 R
| i rabLass TG MNIST 2

WRAR QAN B IR S ST A LA AR, IR HABX MNIST fR#GE, IXEEFEAEY 5] FAR%F TensorFlow f#I
T

I 1
I TensorFlow ¥

K REARERL, AN H T W TensorFlow ZERUIZRARIBIAL. A SC4k S FIMNIST A5 451+

I
BRI M 2%

R SRS T WAfEI TensorFlow f£ CIFAR-10 Hinfk LG RIPhA I 4s. BRIP4 I 45 1 4 MG R i
SR MR LR, BRI TP AR (translation invariance), MIMTARENS S S Ml A
RO IR BE N 7

e B



| s itgs

ASCUR T RN A 22 ok R s i, BDRIRE (word embedding), & —MHREHMFH. C&Ehin
1) word2vec B R—FhECE SHRE 7Tk, AR K T 0 LUK RS (noise—contrastive) NERTikm—
SE AT, AU GR T 1 I G ik A Ak e U e K Pt

I S R
EIHMZE M2 (Recurrent Neural Network, fajFR RNN)

—he RNN A EHCEE, SCREHRIIZR T A LSTM PESSRTI — DS SCh) 1 (10 R S ] GZAT 55 AT I gl kAl v
A .

[3) SRR
I P B4R (Sequence—to—Sequence Model)

RNN BREMIJAEE, ZBRERAFHI 2P R R EAT LA B . IR A e R TS ), Im Bl 38

WAE BIERS.

) 5
I Mandelbrot &

TensorFlow 1] LHT5HLAs 242 2 58 LR ML E &K, X BT — AN EAEM Mandelbrot fEA 1R
.

I 1 H
| fitiss ik

AL SR, BATR A LB o JT 1, O R R v AR L ) i R AT 0

e T R



| wNIST Bod Rk

—RIRT R R MNIST 5 A B 4 (1 N #0fE.

I S R
MR- (Visual Object Recognition)

TATR =IO OR B MR AT DA IR0, H TR OGHER) Tnception WA ALY,

O A
I Deep Dream M4J% AL

A KAT—A TensorFlow A Deep Dream, X &3 3E T Inception PRI KA I 25 ML) B 4 AL
WO A

Jii . Overview ##i%: @doc001 fZXf: @eric xu



MNISTHL#S >IN

XL Hbp 272X HLAS 7 2 filTensorFLow#S AN K TREHIHTF o WIHRR E L8 T HEMNISTfllsof tmax/[H])H (sof tma
x regression) FIHIFEHIIR, 1R LU EEX AMIE [FHFE

MIRATTEUE S S G R I, 55— F A 22 S FTE "Hel lo World”. SRIFELgRFEN TG Hello World, ML4%2%
ST JATMNIST,

WNISTZ AT ENL R Bl g, Ea &S T HET - A

SO/

R SR IKE A XN ARRE, SURERATXA ST L. e, B DY sKE T AR 2E 0025, 0, 4, 1.

FESLEAE T, FATEH NG —AHLgs 2% IR R 70 B A B s . BATHH FAS R E 3 — MR — R E
Febi — RS BRATEAEZ TG A RIS 22 S L — R A TR — Ty 2 A4 R Wil 8 f TensorFlow. T
PL, BRATTX A N —AMB R BB I 4R, B iSof tmax Regressions

X IS HORE (R SE AR AR KL, iy HLECEAT RS A A RS AE = AT A B . E, RBER A S 7RI LU
T e v B AU AR E) . TensorFlow TARGURERINLES 2 2] MBEABE S . I, XA HFESIR RGN A XL
AR RSP B

| MNTSTYCHR 4

MNISTEHREE ) E W & Vann LeCun’ s websiteo fEIXHL, FRATERML T —4pythondfACHE T T H ) F 3R 230X N5
Ptk PRuILUR 30X 00D, AR5 AR T AACRS SN BIRIP I E BT, 0] DL B2 5 RS G 20 R AR SO L
[0

import input_data
mnist = input_data.read data sets("MNIST data/”, one_hot=True)

T T RIIBAR A PR . 600001T I 2584 ( mnist. train ) 1000017 HIMAE L ( mnist. tes
t ) o XFEMVIREE, AENLES S SRR BV IR 20— A S R I il A B AN P T VIR 0 A2 FH R PP A XA
RUFPERE, MDA S B OB HE T B Bl 4 1 G240 .



IEQAT IS I —FF, R DMNISTEE oA i dld: — KBS TEEF B A DX IRRE . TA T
KL i “xs” , JEIXEERRRERN “ys” o IZREEE GBI SR A A S xs Mlys,  FAnN SR Bt SR 1K B

J& mnist. train. images , WZEIRENIFRZE L mnist. train. labels

KB 52815 3 X288 3. JAT AT LU — AN B R R s XK B )

nnnnnn

nnnnnn

nnnnnn

A HCXAN BRI AN, KR 28x28 = 784, WA ITIX/MNA CBUFRIINUT ) AERE, HEfR4F
FANE AR 7 R TF e WIXAN A EERT, MNISTHGE AR K 18] Fr sl A2 A1 78440k I 1% W) HLII 1) o, O HLAAT
PR 2R gty (R B 1 AT LA R TS R RN

JEV I R BT B S Z R I iR i B X R AR, S5 (vt SEN LA SE vk A2 3 R T
SEEEMIE R, AT RSEERE P (HRAEX A BRE D RAVZWGIZLEEE Y, FT A AR P AR, sof tmax

[F[)d (softmax regression), ANEAH|HIXEELERfEE .

K, TEMNISTUNZREHEY, mnist. train. images s —/MEARN  [60000, 7841 [WikeE, 2H—AN4iEEEH sk
RO P, B AR R RS AR E P P g & k. sk E B IE Ao, Rk I A B34
BRI REE, EATORZIH,

mnist.train.xs

784

60000
FEOT I FIMNT ST SE (AR 2 2 A TR T, AR S & B RR ECF . o TR T XA ERE, A dihs
AR E” one—hot vectors”.  —None—hot [ B TR — O HT IR LAAM AR % 4 R #0520, BT LATESL AR
i, TR NE S ONOTFAR) BT b LI L04E &, thln, Ao oR
i ([1,0,0,0,0,0,0,0,0,0,0]) . [Kk, mnist.train. labels &—4> [60000, 10] K% 4.

mnist.train.ys

60000




BUAE, FoAT THE A v LATF AR i J AT T (R A 70 i 1
I Softmax[A| A4

ATV HTEMNIS T B oK B R s — N0y, OEI9. FRATIA RG24 € AR AN U IR e, 3k
AT R REHED— 5K A0 S I 1 AR EL O 2 S B0%MHLIZ FI T e &8 IR I 5% (LRI BRI b3 4311
NED S RJE ST EACR A R BN R

XMl softmax[n|JH (softmax regression) FEMPIZEMZEH] . sof tmaxA 0] DL SR 45 AN [R] (R0 5 4 Bic Mk
o WAFTEZ )G, BATINZRE IR AN BTy, Sa— P sof tmax> K /- o4 .

softmax|F|J7] (softmax regression) ZpWisb: H—F

AT AR5k e B B T REANEE B IR Cevidence) , FRATDOE A S AT IBGR AT, dngLix A4
FRATAR SR IR B WX 7K A AN T8, AN B D 0088, AR s Ui R AN S AT R R SCFrIX
KR XA, IBABUE 2 EX.

B R s T AR A S B R AR EO TR e B R IR AR TERUE, IR IER

BAE .
0 1 2 3 4
5 6 7 8 9

FATRAG ZIAN DB E R (bias) , PUNMEIAEES WA LB TR, B T4 E A B
x EARKEET 1 MUERE T AR R,

evidence; = Z Wi jx; +b;
J

y
H

L=
D



REHF 1 KmERE, ] RELCEA x MWBEERIIHTERERA. RJ5H sof tmax pf £ n] DI L F 35 i 4
R y:

y = softmax(evidence)

X H [ softmax i LLE BAE D) (activation) PREELEHER: (link) PREL, FEFATE XLt pREF) 4 H 5%
P AT 20, WS T IO BRI R A . Rk, ek A, X T8 N5 T
PIB sof tmax B UL — MERAT . sof tmax BT LLE Ll

softmax(z) = normalize(exp(z))

JEITAE 13, LA 2

exp(;)
Zj exp(z;)

softmax(z), =

(B BT 2 (I so f tmaxAb 1 R 50E SO T — MBI A R EOR M, FHIENMLIX SR Ry . XA
BHEFR, FRME T B SRR @A (hypothesis) B IRENE . [z, AT 5D UE P Bk 7
BRI HL AT SN SR AR B BB M U AN AT IO O B S Sof tmaxdR 5 43 IE ML IX LA
fH, AEEAIREMSETL, DG — MBI SR . CEZ K T Sof tmax EKIAE B, FTLLZHMichael N
ieslenfy 5 HLT XA 70, FeAT % T sof tmax (AT A AT HLALARRE o )

XF-sof tmax [FEBLAL 0] DL R T 6 EIERE, X THAL xs IOACKFT, T30 E—MiE R, &/a A Elsof
tmax PR EL P .

—|—b1 e —>@

+by| —>

+b3| —> —)@

|
Xewyjos
l
®




WA E G AR, AT LA 2

Y1 Wiizi + Wigz1 + Wigzi + by
Y2 | = softmax |Wa 122 + Waoxa + Wa3zxa + by
Y3 Wsix3 + Wsox3 + Wsszxs + b3

ATty DU ) s XA S R PR SRR g AR o XA B TP v SR . (2l A 24
VW

Y1 Wip Wip Wig| |x by
Y2 | = softmax | |Way Wao Waz |- |x2| + | by
Y3 W31 Wso Wisz| |23 b3

SRk, ATRUE BN B R K 3

y = softmax(Wzx + b)

| semmyon

AT MpythonSEHL 8 BB T 5, BA B H S AL B EU%,  BliNumPy,  SAESUE PRI b 1 B 2% is SEAL ]
HABSMERE F S AERE, AIMBIF DR EIPy thonfhE—MERAE, J55RE—MRKRIIF . WERARHGPUR
BEATAMBSL, PRI . A QT 5505 50, e 2% 38 2 M Bl AR R S Kot

TensorF lowtl 0 & 24 1K 71 5 M AEpy thon L AR5E K, (H &y T BE S BT 0 e R TF 4, e T 2583 . Tensorf
Tow AN ERAMUIEAT B — (W R 2% U157, Tk 3RATTnT LS F IR — R 40 T A2 B v S, R )5 A — i 7EPy thon
ZAMEAT . CEFERANMIEAT 70, AT RTEAS DL 22 S R E 2. D

ffi i TensorFlowZ {f, EILSNE:

import tensorflow as tf

P LB AR5 AR R R X e v A B R G, nT DU TR T A

x = tf.placeholder (“float”, [None, 784])

x A —AMEERME, A AT placeholder , FAI{ETensorFlowia AT TN A ANXAME . A1 B REMS
B TR ECE OMNTSTIEMR B sK R R T8ALE T 1) 8o FRATTH 248 77 Bk R R X 2 [, XA KRR
ARIE [None, 784 ] o CIXHLEY None FrrIbsKE I EE —MYERE AT DUSAE M. D



AR A T BB A A i, AR IRA AT DU e AT A S AN CREH 6245, {HTensorFlowfi—
ANHUFRITTERF R EAN]: Variable o —> Variable /UR— Pl Eekiik R, FEEETensorFlowfIJH Tk
AH AR E T eI B TS AE, T DT S PR B S X TR RIS SN, RS AR
MK, v I Variable 7R

tf. Variable (tf. zeros ([784, 10]))

W
b = tf.Variable (tf. zeros([10]))

AT tf. Variable ANFEIVIERGIEAFK Variable : (EXHL, FAI#BH AR F MK =R W A
b o PUNTRATEZ2] W A b (ME, ENTRAME ] AR B

VEE, W RYERERL (784, 10], DA FRATAREL ] 784LE (11 1y 1) 2 e L& LAAF 2 — AN LOLE A UE SR 17 5, B A2 XS
AR T b BB L10], FrAFRATAT LU AT e £ i _Fi.

WA, FRATT DUSEELERATT g . R B AT AR !
y = tf.nn. softmax (tf. matmul (x, W) + b)

B5E, FRATH tfmatmul (X, W) Ko x bl W, xR 2 {4 B

Wz

, XH x g A2gpkEHA Z AN M. RJEFIE b, RIS tf. nn. sof tmax BREE [T .

Z, BAVEH TIUT TR AR R BB A, AR5 R T AT AR E XBEATHIRAL . TensorFlow AT LA
flisof tmax VARV SLARAFRE ] 5L, e B AT R AR 205 1K 7 SORMA HAB S R AU T8, PSR 52 SRR
PIBE S A EORR  — BLOE 2 Ja, SATIIRE S AT EIEAN R 8% Bisdr: THSEHLCPU, GPU, 52
FHL

| vngsmens

AT INRTRATHIRERY, AT E el B SO MRPR R I XA B AP 1. LS8, FERLER 22 20, AT H & 35
PRoRFIR —AMERURIRI, XAMEARFO A (cost) BRI (Toss) , MRFRERMEZAN RIS, (HiE, XH
Ty A GEAR R o

—AMERHE IR, AR TR RAREOE “SEXRG” (cross—entropy) o AR AT EE HLIT R SRR A6 g
PR, (S Ja R O SRR BN &2 2] S HAD WU HL A FEZROR T BL. B HE LW



Hy(y) =— Z y!log(y;)

y AT I A, Y SRR A (AT A FJone—hot vector) » LSRR FIBEME AL, A2 XU AL FH Kk
iy B FRATT AT FOOI FH 1 A AR AR o TETEAN 1 D028 SRS (PR R HH AR R 1y, (S ARIRAT D B by - 21
fiE e o

N T A, AT ST BRI —ASE I A TS N IR

y_ = tf.placeholder(“float”, [None, 10])

SRIGEATT A
— > y'log(y):

TS SN -
cross_entropy = —tf.reduce sum(y *tf. log(y))

HoE, M tf.log WHE vy IIRENICERIONE TR, BAHE v W NICEM tf. log(v)  HIX TG
M. feJa, Mt reduce_sum THEGKEMPATCRKEM.  GERE, XK RAESRADH KA )
RS TRINAN SR, T T 10008 B 128 SR 1 S A o 0T~ 1004 B4t et PR 00 2 30 L 2 — B sl ¥ R I e
U A R BA TR R e

IRAETRAT AN TE FRAT T 75 ZEFRAT T AL A A b, F TensorFlowRillZR el AR H A 5 1. A TensorF Lowdiif7 — ik #
IRURSATHERICH I, e n] BLE shHAEH Sz 4645 57 (backpropagation algorithm) SRAG R E 1 R A8 1
A 5% M UR AR B A MU TS ARE 10 . 2R )5, TensorFlowss FIRIE R IR BV AW 1S Ay & DL FAIG
Ao

train step = tf.train.GradientDescentOptimizer (0. 01).minimize (cross entropy)

X, /A2 K TensorFlow & FIAEH: (gradient descent algorithm) LLO. 0112 )i F i/ MEAT X

HAEAE RRAAN W AR T B Bl 2488 TensorFlowth @ A1t 17 SAVF 2 A0 AL 570 g o by i 8 — AT ARG gl m] LA
U AR R S5

TensorFlowfEIX B 5br EFTMINE, EaAfEm G e iR R v SR ok i BLi g n— R 508 i v S A oo+
SIS AR AR L N B SR SR, EIRIFIE IR AN A, BTN R, ERE T
FESRUNR AR ORI AR AR HE, AR D A



WA, FRATOE B E L TRABI . RS T 200, AT ER I — MEER WA FRAT B i A
init = tf.initialize all variables()
IEBATAT LAE—A Session HLIHAZIRATHIBA, If B AL 5

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

RJETTHUR IR, I B BA TR A A 1| 251000 !

for i in range (1000) :
batch xs, batch ys = mnist. train.next batch(100)
sess. run (train step, feed dict={x: batch xs, y : batch ys})

GRS, A2 B LTI 2R 55080 1 100 HE A BRI A, AR5 FRATT A IX S8 5504 A1 o S 408 e

ZHTH) AL RIZAT train_step o

A /N (R BE L R T IR W BERLUIZR (stochastic training) - 7EIXHLSAfDI I UL EBHLEEE T
B ZR, AERARIEOL T, AT BRI I Bi R AT B P 102k, DUNIXREL BATELF (RN ZREE R, (H
WX HEARKI SIS PTEL, & N ZRBATAT U AN I Bl 75, IR T LA DT SO, X
A Rt KAt 27 2] BRI R 10 S AR

| vragea e

IR A TRA IR GE S e Wi 2

B TATTER ST A RS . tf. argmax DA A IR, CERES IR ANk E Y S AR
A HIMRGME. i, tf argmax(y, 1) BRG] BEX R ARLERREE, 1] tf. argma
x(y , 1) AREEMOFEZE, BATTLLH  tf. equal AT IRAT T & 75 B hRZE VLA,

correct prediction = tf.equal (tf.argmax(y, 1), tf.argmax(y ,1))

AT S TAT ) — AT R . 0 T R AT I 1 b, FRATImT ASEAT SR AE A 480 7 i 0 AR5 BT 38)
{H. i1, [True, False, True, True] <=AFpk [1,0,1,1]1 , BUOFWE)SGHESE] 0.75 .

accuracy = tf.reduce mean (tf.cast (correct prediction, “float”))
HJa, BATHE R 2 BB AE IR B s S b ) IR .
print sess. run(accuracy, feed dict={x: mnist. test.images, y_: mnist. test. labels})

XA IR A AL 1% K21 /291%.



RAGEREF S WY, JEAREF . FS L, XAGRGERER . KRR BATOE T — AN AEF . A
i, s NN S, AT AT LA 2197 %6 BRI o Sl AR L AR TT LUARAT L 99, T HERAR L (AR T
AR, ATDEREAD KT SMBR A PEGE LA, )

eas R A, FATNXAB bz 3] SRR A AR, i RART R X L 85 /A s R 8, TR
N AN, AR AR AT L2 ST U] F FensorF 1 owi) G N2 = IS 20 LASRAS S 47 1) 1k g !

JESciik: [MNIST For ML Beginnershref="http://tensorflow. org/tutorials/mnist/beginners/index. md”)

FHPE: linbojin REXT:



RAMNIST

TensorFlow/e—MECK BRI TSR am K22 . b — MR mial it € RS SEBUMI ZRRBE R B 2% 0 EIX /MY
B, JRATPHE 22 ST EMNIST B IR A AR I A D IR

AP BN O BTN LS FIMNISTH I o WIRAR IR THE, 5 e 7 P15 1.
| 2o

FEQIEBR L Fr, A IMBMNISTEHE S, X538 — P TensorFlowl]sessions,
INZMNISTH 4

AT RN, BIMBSEHEST AR B8 FEM S AMNISTE A . ©2 B4 *MNIST data’ HIH
SRS .

import input data
mnist = input data.read data sets(’ MNIST data’, one hot=True)

EKH,  mnist 2 MREEHIE. U ENumpy AR IR BN ERNERME Tk, AT
ek R minibatch, JE ARSI F]

FFthTensorFlowfAS H 251k

TensorflowdEF— AN A CHEBLIETIZ S . S PER Y fsession. — 1M 5, i TensorFlowfET
HIFE e — N, ARG Esession T IN#K e .

XE, RAMEH N7 InteractiveSession . JHRLe, VR0 LUE 1R GG A @ARIACID . & ReibRAEB 1T
I TRI A, df N — Loyl oL 5T 1 B . X RELA T RS HoaU S A shel 141 i Py thon s AT H] o WHRARKEA MFH Inter
activeSession W%, VRFFEAEH tfisession Ml &2/, MHIENE K.

import tensorflow as tf
sess = tf. InteractiveSession ()

T
PG SAT A, O T S R AEPy thon AT B 5, Bl Mt S A AT B NumPy IR R FH LA 5 2 S5 10 1
b, {EPythonfh7e X S8 2Rinf fAE (BIIEIEIZHD o ATE, & PERAERAR S LR AEPy thonfI 4 = J71ib 2 [f]



Dl IXSCHAERER S, H5R2 MR AEAEGPU b AT oF A, S sl AR A QMG IO I i o XS 00 T Bl £

L AMIET

fETensorFlow™', A Python 54NN EEME . (B2 EAAEX—JH, M THH—PHM K. TensorFlowft i@ —A
THEAEIE, AR — AR LEPY thonMEAT, AN LA &1 & I SR ANAE 45 R B 47 4F Py thonMEAT . 1X 5 The
ano. Torch(FHEARAHALL .

BrL, X2y PythonfUi,  H MR MEIXAMFESMBIZAT I, IF 2 HEZ TSR IR — 8 2> Nz s 7. 3
AP B A

I KiESoftmax Regressionti#!

EXPNTE, BATESHE—N— 2L sof tnax regressionfdfd, F—0H, RMNSY A ZZEERINLE,
VA

Ak E R (B Mt G .

x = tf.placeholder (“float”, shape=[None, 784])
y_ = tf.placeholder (“float”, shape=[None, 10])

K x My FEAEEARME, fBAT2&— placeholder , J&—AEH, FETensorFlowiadT vt 5 (1 IHEAEFH o

BIAELR x eV siedesk e . IXH, & XEM shape A [None, 784] , Hrp 784 & HLok FEITHIMNIST ] F R 4E 5
#. shapef )55 —4EMM AT —batchfI R/, None , RINATEREAE. fthfE y_ 24 2deskid, Hp&E—AT
AN 104E ) AR AT WMNTST &L 7 (1 732K

B4R placeholder [f) shape ZHUE NN, HA T8, TensorFlowfehg [ shififie PIEIE 4 [ A — B 8 AL 5.
Variables

PAVIRAE AT 2 OB W AR b o AT LA/ E 2NN &=, [HiETensorF lowfd —/N 2 4F (1) U7 2k b
. Variable » —> Variable fRFHEFETensorFlowi 5L ) —AME, "B REAETT ST FE A Bl s ICR12 2
Mo FEMLE 2N I FE A, B SH— M Variable SKEIR.

tf. Variable (tf. zeros ([784, 10]))

W
b = tf.Variable (tf. zeros([10]))

BAAEH tf. Variable RIRHEME ARG . XM -5, FRATIE w A b #eGM A &R, W &—4-784x10
HIAERE (PR FRATTAT T8ANERE R L0 N LD » b E— A 104EM e (A TRAITAE 104025 .



Variable i 2 fEsessionZ Bi#l4fift, A fefEsession Pl AT EANAME (B 2 28 %) B AJFIR
fE45%5E—> Variable o XMRMERAT L —ME5E .

sess. run(tf. initialize all variables())
T 43 2K 54 K R 4

WAERRATT AT DLSEEFRAT T P regressionfi A T X AR ZE-—A7 0 FRATTHEE A x FIOBCEARE W AHTE, I bimE b, 2R
JE VSRR 7325 M sof tmax iR AH .

y = tf.nn. softmax (tf. matmul (x, W) + b)
TENZRHp B/ METUR PR BRI REAR TR B o AT 13X B 403 2K ek B3OH] ) A 23 SRS R Tl 43 288 2 1) (R A8 ST
cross_entropy = —tf.reduce sum(y *tf.log(y))

TR, tf. reduce_sum fEminibatch B AESK I T A2 ORI AN SR 1o FATVH A SR 2SR EE P minibatch
o

| g

BATO G Sy T BRI G B 3 s 8, 42 F R TensorFlows k2. By TensorFlowfliE 2N it
HE, oM BRI B KRBT T H AN ERIBEE . TensorFlowfy A N B ML E L XA
W, BRI B R PR A U R R, 2D ON0. 01,

train step = tf.train. GradientDescentOptimizer (0. 01).minimize (cross_entropy)
X ATARD SRR F R FRAT VS B —AN e, b vk SR s, tHREASH P KA, I HIFE
HoR 28 .

train_step JIXAMRAE, HIBREE T BEREFAUE . B, BEABRYIIZR T LUl s B HBIZAT train_step K58
o

for i in range (1000) :
batch = mnist. train. next batch(50)
train step. run(feed dict={x: batch[0], y : batch[1]})

Fp— DA, AT BN IAREA, RJGIAT—IX train step , i feed dict , FHIIZEHE 4 placeh

older )& x fly .

R, EEET, RATUH feed dict REMAEMIKE, FFAMR T placeholder .



VA

BATHIRR R EFE?

EE, BEORRERA L labe ETHIIER T o tf. argmax 22— NEHAHMRE. ©oRbE—AKEREA R
M KRG B, tf. argmax (v, 1) FREATERR RN A BRI 0 H M 10 tf. argma
x(v_, 1) FRESERAE. RATATLLA tf. equal R EATHI TN 2 A5 L5 183K — 2

correct prediction = tf.equal (tf.argmax(y, 1), tf.argmax(y ,1))

X HR AR AL N T VRN IO, AT A R o L BORARER XS 45, AREICT Y
{H. #ltn: [True, False, True, Truel A%% [1,0,1,1] , TF&EHFHEN 0.75

accuracy = tf.reduce mean (tf.cast (correct prediction, “float”))
e, AT DAV S AR R, A9 1%,

print accuracy. eval (feed dict={x: mnist. test. images, y_: mnist. test. labels})

| g1z Em M

FEMNTST A IIBIEMA, SEAEAREEE . AR/, AT DR AR AR 20 0 2% R 50 L
Ko XL FIME9. 2% HER AR . HARA R Iy, (HAZIE 2 PR NG R

BUEI IR

TERNEEAIY 2 |, AV ROVEACERN RS . —BCRUL, WA R IR 7, SRFTRONFRYE, Bk 06 A
B R, DR FRATTH B JERe LU, T AR AH K T-O BB R AT A A i 2 RE 0k S 1 il tHE R O 1) (dead neuron
$) o AT AERENIIRL IR NG S B AR R, BRAT e SO R EOH T 114614 -

def weight variable (shape) :

initial = tf.truncated normal (shape, stddev=0.1)
return tf.Variable(initial)

def bias_variable (shape) :
initial = tf.constant (0.1, shape=shape)
return tf.Variable(initial)



BRI

TensorFlowfELZFR AL LA RBRF R IGYE. BAVE AL ? DRNZKZ K? TEXANEH R, Bi1E5—H
ffiHvanillaifids. FATEFRAEH K (stride size) , 0i1fF (padding size) [RIHEHT, {FRUF4H AN &
[F]—N KN FRATTH AL H T8 AL B 1 2x 2 K /NI AR fitmax pooling. A TACRYBE faivh, FRATIEIX % i —
AR

def conv2d(x, W):
return tf.nn.conv2d(x, W, strides=[1, 1, 1, 1], padding="SAME’)

def max pool 2x2(x):
return tf.nn.max pool (x, ksize=[1, 2, 2, 1],
strides=[1, 2, 2, 1], padding="SAME’)

FRER

EBATAT LRI — 2T o EH— MR max pooling5E . HRAEREA5x5MpatchH 5 H 324ME
fEo RS [5, 5, 1, 32] MIkE, BIPIANYERE Epatchlf /DN, EEEHMANEERE, &Sk g
B o B N AN FRE /N R ) 2

W _convl = weight variable([5, 5, 1, 32])
b _convl = bias variable([32])

AT HIX—E, IS x ZB—Mdi &, 5§52, 34NV E e, ma MRS aImE.
x_image = tf.reshape(x, [-1,28,28,1])
PTAH x_image FIAUE R EIATERATE, N Ew'E, FHReLUBIG K%L, i Jhamax pooling.

h convl = tf.nn.relu(conv2d(x image, W convl) + b convl)
h pooll = max pool 2x2(h convl)

BRER

N TR AR L, BATSAE LD REIZHEBL R . B2, 5 5x5/patch & /3 FI64MFAL.

W conv2 = weight variable([5, 5, 32, 64])
b _conv2 = bias variable([64])
h conv2 = tf.nn. relu(conv2d(h pooll, W conv2) + b conv2)

h pool2 = max pool 2x2(h conv2)



R

WAE, B BE4ERITXT, FATIMA— DA 1024 TTHIERR R, T AR E o JRA TS AL 2 50 ) 5K
reshapel—48[af, I LACGEMFE, N bWE, EHReLURT .

W fcl = weight variable([7 * 7 * 64, 1024])
b fcl = bias variable ([1024])

h pool2 flat = tf.reshape(h pool2, [-1, 7*7%64])
h fcl = tf. nn. relu(tf. matmul (h pool?2 flat, W fcl) + b fcl)

Dropout

K TR RE, AT R Z i in A dropout. AT~ placeholder SRACK — AL It Edropout % f
BEOMER o IXAEFRATTAT LAZE D ZRid A2 7 )i H dropout,  ZEIIAALE AR A % ldropout.  TensorFlowf] tf. nn. dropout
B Al b & oo i M scales BT LA dropout G i AAH 5 [Escale.

keep prob = tf.placeholder ("float”)
h fcl drop = tf.nn.dropout (h fcl, keep prob)

=

BJh, BAVRIN—A softmax)Z, WU HTINAH)Zsof tmax regression—#f.

W fc2 = weight variable([1024, 10])
b fc2 = bias variable([10])

y conv=tf. nn. softmax (tf. matmul (h fcl drop, W fc2) + b fc2)

WIZRAIPPAL AR

ISR N AE 20 ? BT AN LF—FE AR R G« FE A4S F TR i &2 2% (1 ADAMAL AL 25 SR ARURF: i f
TI%, 78 feed dict FIMAZISMAIZEL keep prob KFxiHdropout L] . 4R G REL100GEA M — Ik H &

cross_entropy = —tf.reduce sum(y *tf.log(y conv))
train step = tf.train. AdamOptimizer (l1e—4).minimize (cross entropy)
correct prediction = tf.equal (tf.argmax(y conv, 1), tf.argmax(y ,1))
accuracy = tf.reduce mean(tf.cast(correct prediction, “float”))
sess. run(tf. initialize all variables())
for i in range (20000) :
batch = mnist. train. next batch (50)
if i%100 == 0:
train accuracy = accuracy. eval (feed dict={
x:batch[0], y_: batch[1], keep prob: 1.0})
print “step %d, training accuracy %g”%(i, train accuracy)
train step. run(feed dict={x: batch[0], y : batch[l], keep prob: 0.5})

print “test accuracy %g”%accuracy. eval (feed dict={
X: mnist. test. images, y_: mnist. test. labels, keep prob: 1.0})



PAEARRY, 7 R4 L RHERG A B2 99. 2%,

HArh ik, JATCZ 22T M TensorFlows e PR M ] 2 uFE . INZRAVEAL — NS 2% — miLIRIVR 2% ST

JESCHdE: Deep MNIST for Experts #H#E: chenweican #%}: HongyangWang



TensorFlowia {5 =AA ]

MY tensorflow/g3doc/tutorials/mnist/

AREFEFIE I, A& KRR R H TensorFlowffi (£ ML) MNISTE IR I St PPl — AN H TN F 5 50+
M A 22 4% (feed-forward neural network) o FRATIMI HARELE, J&47 X TensorF Low ) ZIR N %
F N

DL, BEEZRINBREIFAZN T HOF LA 5T TR I At R I

TESA ) AREFEZ B, WIS OB 22 Tensor P low#FE FP I EESR, 58 172028
| st e pe s

AHRET| U ST

At H K

mnist. py M —AN g i (fully connected) HUMINSTARHY B 75 A CHS

fully connected f A FEAIEHEAE by L7 FIMNISTAARL B T 20, DI Rl (feed dict
eed. py ionary) MEUAE R ABA,

N EH 21T fully connected feed. py SCHF, #tn] AT 4R IIZE:

python fully connected feed. py
| e 50

MNIST LS 2 ST U — 2 ML, 510 RALHLI A — VIO 28x288 R T R T RIE L, HHII
PR3 0~ TP S T

B H 2.10 MNISTFE 57



FELZAMHXAZE, EERYann LeCun i b C TMNISTIIA 42 88F Chris 01ah®MNISTI il M4 IR R .

i

L run training() JyVEHI—JT4f, input data. read data sets() PREUEHALRIREIAR YNGR SCH-Jerdr, L THE T
IER R, AR JE X SO AR R IR [Pl — /N5 AT DataSet SEA K72 8

data sets = input data.read data sets(FLAGS. train dir, FLAGS. fake data)

HRE:  fake_data Fric2 M THIGINRIN, B DIABEZ,

otk H 1

data sets. train 55000 G ARESE (labels) , R FEIZE.

data sets.validation 5000 EEFIFRAE, JH T RARE UE I ZRHENRGSL .

data_sets. test 100001 G Fnds2s, HT S MR ZriEffi 52 (trained accuracy) .

T 2 B S R, TSR M RV HRE A R S
BMINS 54MI4F (Inputs and Placeholders)

placeholder inputs() PRECKAERPES tf. placeholder 4, & XAENEE P HshapeZ%, shapeZHE s b
atch_size {H, JEZLIASHESLRR ISR BIAE N KR,

images placeholder = tf.placeholder (tf. float32, shape=(batch size,
IMAGE PIXELS))
labels placeholder = tf.placeholder (tf. int32, shape=(batch size))

HENMGIEIA (training loop) MESLLIRA, 1o NEEA EUG RS BHRESW I, DA &8 NMEIERT X E
1] batch_size {H, MHALFFEAERH SIEHANATFAIXAS batch_size {H. RG(ET feed dict 4L, HEFEIEN ses
s.run() PREL.

| tosem%  (Build the Graph)

E BRI S AT 2 )5, sl LLUEAT mnist. py XM, S =B R R Hi/E:  inference() ,  los
sO , Al training() o ERMAETZRT .

1. inference() —— RAMTHEHIMIERIFIEIZR, AL (R AT R0 ZE X 4% 1ng AT s 4ot I st b F0m) (1) 2 5K
2. loss() —— fEinference®IZRHPIMAERIIK (loss) FIis Z#AE C(ops)

3. training() —— FEFURERPEINTEIN Y (gradients) FTag .



gearmTaeae

el CGradentDescent

ez
o gradients saftma_linear pul

Exzanmims

-

| hidden2 | S

¥ (Inference)

inference () PREILIR T REMMIEE B, BRI TSR Coutput prediction) f¥jTensor.

TR G ST RN, TR IERE S BReLu (Rectified Linear Units) MOGeR%, Mad—X5e &R 2 (lay
ers) , UM PMEEHETDI A (node)  $5H] THirH logtisBiA k2.

ﬁi"EéﬁﬁﬁUiﬁﬂ:"4\M£"H@ tf. name scope 217:, ﬁdiﬁﬂ:iZT%fﬂﬁﬁ2:1<E@Eﬁ%?iﬁ%%%ﬁ*%%ﬁﬁiiiﬁﬁéﬁo

with tf.name scope( hiddenl’) as scope:

T8 SCHIPERD, 5 — 2 Bl FH BOBCE R ZE #0575 L. Variable SEBITPARRL, JF HAS T % B2 K shape.

weights = tf.Variable (
tf. truncated normal ([IMAGE PIXELS, hiddenl units],
stddev=1.0 / math. sqrt (float (IMAGE PIXELS))),

name=" weights’)
biases = tf.Variable (tf. zeros ([hiddenl units])
name=" biases’)

B, 2IXEEE R AE hiddenl FEM N ARS, T TANE AR S AR L F K & /2" hiddenl/weights ”

AR, BTV (initializer ops)

SRR WS OL T, I tf. truncated normal MEHIGAMALEAS R, AT shapell] & —4 ~4Etenso
r, HAE-AEEARZETREA R ITERE (connect from) [IHITEE, 5 AR ARIZE TR &7
BRI (connect to) HiHuit. X4 hiddenl K552, FHMIKI4ESE NI /E [IMAGE PIXELS, hiddenl unit
sl , BEARER R EIGMAESES] T hiddenl 2. tf. truncated normal %64 B KA 5775 2] (K15 (4 0k v

%2, TERC B



SRIG, it tf. zeros PREWIGAALN 25385 (biases) , BIARFTA 25 B AR HS /0, &A1) shape )& HAE 1%
JZH TR (connect to) HLIGHIE.

BRI = A LB, A tf nn. relu #4E, ST TBRBZ I tf. natnul 3 LM logitsh AL AT
TR A=A tf. matmul » = FHMIKAL, 2 HE tf. Variable SEBIN SN S ALFFa R — 2 (% H tensor T
B,

hiddenl = tf.nn.relu(tf. matmul (images, weights) + biases)

hidden2 = tf.nn.relu(tf. matmul (hiddenl, weights) + biases)

logits = tf.matmul (hidden2, weights) + biases

e, FRIP2IREIELS T 45 91 logits Tensors

K (Loss)

loss () PRECEIL AT IH R BRAE, 3Dt

4G, labels placeholer HIIME, F#idmid h— 451 1-hot valuesiTensor. Fl, AHSSFRIRSF
437, IR AER S

[0, o, 0, 1, 0, 0, 0, 0, 0, 0]

batch size = tf.size(labels)

labels = tf. expand dims(labels, 1)

indices = tf.expand dims(tf.range(0, batch size, 1), 1)

concated = tf.concat (1, [indices, labels])

onehot labels = tf. sparse to dense(
concated, tf.pack([batch size, NUM CLASSES]), 1.0, 0.0)

25, NI tf.nn. softmax_cross_entropy with logits #{E, FKELE inference ) EREL S 1-hothnZE i

Hlogits Tensors

cross_entropy = tf.nn.softmax cross entropy with logits(logits
onehot labels
name=" xentropy’ )

SR, M tf. reduce mean PR, Tl4Tbatch4EfE (SE—4ERE) FA XA (cross entropy) HIV-IIME, BB iZH
1B M Bk

loss = tf.reduce mean(cross entropy, name= xentropy mean’ )
W, FEFPEIRPIES T HRAEM Tensor.

AR A RS BRI R NS, mT DR AT IR an S O s, AR A EE ) 2% B AR P 4l s 38 & 3 T
AEEUL VRN, WA (b E BBES) (http://colah. github. io/posts/2015-09-Visual-Informa

tion/)



W%k

training () PREASIN TS BRRE R (gradient descent) Wdii 2k fm/IMEFT 7 IHAE

B, ZERBN loss (O BRECP I EER K Tensor, WHAY tf. scalar summary , JG& S SummaryWriter (W F
O BEAHE, TRl SRS Cevents file) BRI EE (summary values) o fEAGZFEH, FHREA
WEMER, SRS K Tensor 4 HI{E (snapshot value) .

tf. scalar summary (loss. op. name, loss)

PRk, BATSEFIML—A tf. train. GradientDescentOptimizer , HTTFEMPTE RG22 RE (learning rate) B
FBBEE N FRE (gradients) o

optimizer = tf. train. GradientDescentOptimizer (FLAGS. learning rate)

ZJa, BAVER—NEEH TR RINGDE (global training step) MIE{E, IFEMH minimize ) PRECEH
RATH ZMAME (triangle weights)  HIN4 R DB E. MRAESE, XAEREYFA  train op , fTen
sorFlowssilfi (session) &k — 582D RAT WIS AT IERE (LR 3O &

global step = tf.Variable(0, name= global step’, trainable=False)
train op = optimizer.minimize (loss, global step=global step)

W5, FRFFIRPEE T IIZHEME (training op) % 45 % ¥ Tensor.

| ngriem
—H RS, il fully connected feed. py SCPFH Y AR BEAT G FA M AX N A TEAl o

SFS

TE run training ) XAPREG—FF4G, & DPythoni&EE W with 4, XA RFITA C 2 @ IR EA
FLEERIAM Lf. Graph 4% Ja) Sl S K

with tf.Graph().as default():

tf. Graph SIS — R AT LIAE R BEAAPAT HERAE . TensorF Low(fI KB4 3% 5 H G BB ER A B — sl BTy

M ZAEER AR A AE i SR W RER, (ER T AL TE .



N

SR AT R MR DT BAE ZIR . RATAITLAGIRE > o6 Session . I TFIEFH%.
sess = tf.Session()

5348, AT LRI with fRFBCER Session , BURIFEFSE:

with tf.Session() as sess:

Session METHATEASHL, ULRIGHLHMT (MBERAURETE, WACLKMEE RkA
£

ERATELIR, B L Variable SEOIHS & LRI & EAIA BT sess. run( BEGETTRIRL.

init = tf.initialize all variables()
sess. run(init)

sess. run () IR BT BIER T SIS HUE N HERAEARN N S8 4. AT, init BAEREET
ARAIRARET ¢f. group o PIRMILABAS D AKX, T24E T m K ZIEriseT.

PRI

FERS PRI Z 5, T LUTAR IR T .

WIZRIRE— 2D # T AL AR ], T B SEBUAT RN 2 1 e Bl SR A A2 -

for step in xrange (max_ steps) :
sess. run(train op)

B, AHEREPIE 2R m SRR R AT A BRI 5 2D I DA T U1 73, AVERC 2 T
PR TR o

lf] P AR S 15t
TR0, BRI & AR Cfeed dictionary) , Horf ot i B IZRT B2 46 01
T ST RO R R IUFT AR 4 AR

fill feed dict PREISEWELER DataSet , RE T —HbIK batch size KIEIGHARSE, 55 AAFHILECKI Tenso
eI ELE TR — IR R RIRRAE .

images feed, labels feed = data set.next batch(FLAGS. batch size)

RIG, DAAT AT A G A B, G5 — /NPy thon 8 %, BEAE IS TLARR M R WiTensor .



5o e -~
2 A, 52

feed dict = {
images placeholder: images feed
labels placeholder: labels feed
1

XA SEVER feed dict 8, BN sess.run() BRET, AiX—L gLt AN+ .

BAERE
TEIZAT sess.run BREN, ZEARACHY IR SL AT BRI AME:  [train op, loss] .
for step in xrange (FLAGS. max_steps) :
feed dict = fill feed dict(data sets. train,
images placeholder,
labels placeholder)

_, loss value = sess.run([train op, loss],
feed dict=feed dict)

KA ZERIBOX P ME,  sess.run O IR AI—MH WA TTERIITTH . HhdE—4> Tensor X%, XM TR [AIH)TTH
T numpy 2040, X EEHA T T AT D IR N Tensor . M1 T train op JEAG AR, HLAER
[ TR B Y JTFR & None , FrLAsstlediise. HJE, WURBIMAENZ T i HUm %, loss Tensorf{E ] fE
S8 HNaN, BT AIRAT TR B e, il TR

BN —VIIES, WA HINaN, JIZMEHRSEER 100N IR EE, AT El—AT W KR SCAS, 55 4T
IR .

if step % 100 == O:
print 'Step %d: loss = %. 2f (%.3f sec)’ % (step, loss value, duration)

PRATTAL
H T R TensorBoard Tl FH 4S04 Cevents file) , Fra MBI A (X E A —4) FEA KRG
MrBEA IR 2 —AMEE (op) .

summary op = tf.merge all summaries ()

EAIF25iE (session) ZJa, AIRASEBIMEL—A tf. train. SummaryWriter , 5 NELE T K2 AL F1H s
AR B A A

summary writer = tf.train. SummaryWriter (FLAGS. train dir
graph def=sess. graph_def)

e, BHRIZAT summary op I, HARSSFESA SO B NS BN B, sREU0 S S N FHA SO E 28 (wr
iter) [ add summary() PR%C. .

summary str = sess.run(summary op, feed dict=feed dict)
summary writer.add summary (summary str, step)

F BN I, AL GRS IATIT— D TensorBoard, A RIIN A (K15 L.



B2 % R | 53

TensorBoard EVENTS IMAGES  GRAPH  HISTOGRAMS
input new regex . " xentropy (1)

Split On Underscores: . xentropy_mean-

X Type: 2.20 1 i
1.40
Selected Runs: 1.00
data 0.600
0.200

:: l].l}-lIJ | 4Dﬁ.ﬂ - 800.0 1.2.E'.HJI(I 1.6|-Jl3k

B H 2.11 MNIST TensorBoard

R THEZ M@ IFE T TensorBoard M5 &, 1H A F AR E R ETensorboard: | 2Rl FE T 44k

LRAFRE & (checkpoint)
T AR AT DU SR 5 Sk AT DL — 2P N GREoEAG RS 2 f SCE (checkpoint file) , FATISEHIAL—AS tf. tra

in. Saver .

saver = tf.train. Saver ()

NIRRT, K IR saver. save O J5ik,  IZRSCHEI A S NS T 2410 BT A I I 2528 (E AR A 2 5 3C
o

saver. save (sess, FLAGS. train dir, global step=step)
XA, FRATLLE T LUEH saver. restore O 41k, HEEMIKISH, )l

saver. restore (sess, FLAGS. train dir)
| et

R T A NZD R, BATRARD 2N Z AR S ISR 4, MBARAT P, . do_eval MRECE BN
M= 73RN R . J0iE e 4 A il Bl 2 -

print ’Training Data Eval:’
do_eval (sess,
eval correct,
images placeholder,
labels placeholder,



o2 WA

data_sets. train)
print 'Validation Data Eval:’
do_eval (sess,
eval correct,
images placeholder,
labels placeholder,
data sets. validation)
print ’Test Data Eval:’
do _eval (sess,
eval correct,
images placeholder,
labels placeholder,
data_sets. test)

PR, EEARRME I s0EY 2, L4 data_sets. test MRS S, HAERKENEBSEMAL L Chyperpa

S ’)</J\

rameter tuning) ZJG A WHATH A (HJE, FHTMNIST i) @ bLas faf o, FRAT TR I B — R PR VPAl B 1 B

HEITAL £ (Eval Graph)

FFTFERINEE (Graph) 207, AT ZSCIHH get data(train=False) BREL, INECMEIAEHELE.
test all images, test all labels = get data(train-=False)

TERE NG 200, FAINIZ ST mnist. py XY evaluation AL, A logi tsFIFRZESE TS loss
PR — 3. XK R T M Eval 3 4f o

eval correct = mnist.evaluation(logits, labels placeholder)

evaluation PRELSYAA tf. nn. in top k  #AF, WERAEKANIRAT R REMI T ol DUABLEC ARSI ARXA1RAT
AR B AR IC N IER . AEASCH, RAHEKIEBEE A 1, WAt AT B FREENT, AR E e i
T

eval correct = tf.nn.in top k(logits, labels, 1)

PG R (Eval Output)

ZJa, FATOTLLEIE — MG, FEHAPERI feed dict , FJFAEYIH sess. run() PREALE N eval correct
£, H IR S 2 B R VAL A
for step in xrange(steps_per epoch) :
feed dict = fill feed dict(data set
images placeholder,

labels placeholder)
true count += sess.run(eval correct, feed dict=feed dict)

true_count AR RIMPTA in_top_k BRAEHIEN IEFMHIIZ A, STk, HEEREmANS S8, BREs)
TREG W S R R T



52 W AR | 55

precision = float (true count) / float (num examples)
print °  Num examples: %d Num correct: %d Precision @ 1: %0.02f % (
num examples, true count, precision)

Ji 3. [TensorFlow Mechanics 10lhref="http://www. tensorflow. org/tutorials/mnist/tf/index. md”) &}l

. bingjin f&X4f: LichAmnesia



LR 2%

ER: REFRIEH T X Tensorflowfy £ 5 &I P I P A HLES 2% ST Ak 1) ML FiR A 2256

FFCIFAR-10 B AE M 73 FIE B2 2 — AN A I RO FEVENNA 7)1, HAT 45 2% — 21 32x32RGB IV PG HE 474338, IX
L PRE IR 5 T 1025

AL REE, S, M, B, M, FHilk S, BRURRS

CIFAR-10 Samples
Kl H 2.12 CIFAR-10 Samples

TR 25 BiE S %CIFAR-10 page, LhMKAlex Krizhevsky 5 [FHi A %

H A5

A HRE) F b AN T DU E R AT G B e 2%, fEIX— 1R, AHRE A

L. HEFETL MG NS H RGN, IGIAT I
2. ONENTEE R BN AR AR IR 4R 1 — Ay o

TEPECTFAR-102 K k' 1 5 25 P LU R A 56 Tensor F Low IR KR 40 Thfg, Il HLy g A SR pi s, Sk
[Fi) B RS N BT DA R EAR B, PR A 5 FH R I BB ARV A6 B B

A BRI E R

CIFAR-10 #RHE/R T fETensorF Low b £ 5 K8 53 AR () JLAN i #2245

* MHFAZOEEEN S, W href="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/SOURC
E/api docs/python/nn. md#tconv2d) « 15 12 PEWMGT d Aot Al BA K SRy i b - — 4k 5

* Y FEr—LE R 24T 1) [T M Akhref="https://github. com/jikexueyuanwiki/tensorflow-zh/tree/maste
r/SOURCE/how tos/summaries and tensorboard/index.md”), X647 HALFEHIAKIG . BURNGIL. WEEAT R 15
At DL LB RR JE «

s BV S ZE (B E B Hhref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/SOURC
E/api_docs/python/train. md”) FITHFLREEL,  LLAAEVEAN B BAL HIIX L6 1 BB o PO e



* SZPLT —FHLED, 15 (2% ) Fhref="https://github. com/ jikexueyuanwiki/tensorflow-zh/blob/master/SOU
RCE/api_docs/python/train. md”) Bifi5 I Ta] (I HERS T 3 Uk ;

* AT NBAE BV TAEEL [FA S href="https://github. com/ jikexueyuanwiki/tensorflow—zh/blob/master/SOURC
E/api_docs/python/io ops.md”), KfREAEAEIR R i TFAH 1) PG PUAR B4R E 5 AR 43 85 Sk Ak

BTATB IR TR [ 2 GUPRRAS, I AR
* ] DARC B AR 5 L AE 2 ANGPU_E FRAT 1 2k
% 1] LUAE 2 NGPUZ i) SL = A i A B f

A EARBREL KETIT T Ak, 575 Tensorf low B ] LR AR ¢ TAE &S 51 KT [ Cnns F 77
TR B

AP R R — AN RN, s AR IR 2 (nonl inearities) AT £ RHII G M. X L8 2 5 4850 1
AETE B sof tmax /32888 Lo X — B G T I LZ A, FEARERATex Krizhevsky$g H rRm—2,

E—AGCPUL R JLA G, SRR T e 86% MRS« AN WiHAE Ml (U 63) [RHiliak BLAAN
fithe MR AL T 1, 068, 2908424 B4, 70— RS 5 B HEL9. SMANTRe IR

| femam

IBFEHIAAEA, T tensorflow/models/image/cifarl0/ .

At YEH

cifarl0 input. py LA HCTFAR-101) —3E il SC 4% UK 25
cifarl0. py 7 CIFAR-10[1 R 74

cifarl0 train. py FECPUERGPU LIl ZCIFAR-10fI B
cifarl0 multi gpu train. py 152 GPU_ I ZRCTFAR- 101K

cifarl0 eval. py PEAGCTFAR- 10K [ TR0l 14 7€

| CIFAR-10 Hikl
CIFAR-10 [WEHIR M AR T cifarl0.py . SOV R AL A L0765 MR . (R T TR I F I
HEBRe 3 VI 245 T L B B A B P 2

1 A% (00 58) @4E inputs( .  distorted inputs() F—S8#fE, 45 T CIFARV G IR k4T
TRALBE, M e BEPPAS AU ZR TS 5


https://code.google.com/p/cuda-convnet/
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_input.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_input.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_train.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_train.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_multi_gpu_train.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_multi_gpu_train.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_eval.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_eval.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10.py

2. BTN (U0 59) AR inference () &F—UUdpfE, M THHATAO IS, et BUREET /32K adds
operations that perform inference, i.e. classification, on supplied images
3. HAYIZR: (U1 60) 4E loss() and train() SE—288fE, M TIFEHUR. THEEERE. AT R ETH LKL

IR AR
[LEEL YN

W AMAEIE S inputs ) I distorted inputs () PREUEIALKRHE), X2 EREIES INCIFAR-10 - 3EH] SCAF h sz
KRS, B TR R A = BOE [ e i, BRIk e] DI [ tf. FixedLengthRecordReader href="https://gi

thub. com/ jikexueyuanwiki/tensorflow-zh/blob/master/SOURCE/api docs/python/io_ops. md#FixedLengthReco
rdReader) PR, B Z )T Reader ZEHILNFER LA FHReading Datas

PR SO R AL BEGRFE U T
o B Sug By R 24x2445 F K, B ET T e H TR B [FfifLhref="https://gi thub. com/ jikexueyua
nwiki/tensorflow-zh/blob/master/SOURCE/api_docs/python/image. md”) #8712k,
o K 4T LI A4k b F href="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/SOU
RCE/api_docs/python/image. md”) , fFAGHERYNF ] F (1) 807 Yo B AR A AN UEK
Xk, RATHANRECT — RFIBERUAS 8 117752k A M (P38 I s 4 16 K/
o MG HEAT [FENLI A4 B href="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/SOU
RCE/api_docs/python/image. md”) ;

o BEMHLA [ B4 H = Ehref="https://github. com/jikexueyuanwiki/tensorflow—-zh/blob/master/SOURCE/ap

i_docs/python/image. md”) ;

o BEMLAR R [ B HXT R EEhref="https://github. com/ jikexueyuanwiki/tensorflow-zh/blob/master/SOURCE/

api_docs/python/image. md”) ;

1] PA7E [Imageshref="https://github. com/ jikexueyuanwiki/tensorflow-zh/blob/master/SOURCE/api docs/pyt
hon/image. md) GUIF R A FrAT vl FI AR, 6 TR AR B RATIE AT 77— image summary , PAMET7ETe
nsorBoard M F . XX TEx A A BSOS T IEM A H .

NGB 1 e PG FE A T AR 3 5 A S AN D R AL FR IS 1) o O T 8 G Mo MR R e ) il B, FRATTAE 16N a7 1) 2k
FEFIAT TR LA, X 16N B IE S 1 2 A — A TensorFlow [BAFllhref="https://github. com/jikexueyu
anwiki/tensorflow-zh/blob/master/SOURCE/api docs/python/io ops.md”) .
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o v b | R
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BRI PR inference O M43, I%PREA I EROBRAT DB THEEFNMER Togits, oS HIRIAIL]
77 R pros:

Layer %R Hiid

convl

pooll

norml

convz

norm2

pool2

local3

local4

softma
X linear

SEHL [ FRhref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/SOURCE/ap
i _docs/python/nn. md#tconv2d) LA rectified linear activation.

[max poolinghref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/SOURCE/
api_docs/python/nn. md”).

LRl B )T —4khref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/SOUR
CE/api_docs/python/nn. md”)

[H M href="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/SOURCE/api doc

s/python/nn. md#conv2d) and rectified linear activation.

LUmEbm v IH—4khref="https://github. com/ jikexueyuanwiki/tensorflow-zh/blob/master/SOUR
CE/api docs/python/nn. md”)

[max poolinghref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/SOURCE/
api_docs/python/nn. md”).

[ TF18 1F e M0 1434 82 2 hre f="ht tps: //github. com/ jikexueyuanwiki/tensorflow-zh/blo

b/master/SOURCE/api docs/python/nn. md”)

[ T8 1F e IO 1434 B2 2 hre f="ht tps: //github. com/ jikexueyuanwiki/tensorflow-zh/blo
b/master/SOURCE/api docs/python/nn. md”)

BEATE MR LU Togits.

KHAT AN i TensorBoard 2 T K TE, I T HlA SRS Sl F rh 28 (120 9K



softmax_linear

locald

local3

(RN

popl2
C 7_7 2

norma2

nonm1

pooll

#5.3]:  inference WM AR 4L logits, XXM tf. softmax O 18 M 2% 20 )5 3R ] U — 4k B T4 .

inputs ) Al inference ) BRECFRME T VPANRERYIN Ir it P A A1, DAEBRATTHE PR A B AL 32— R 4
A,

253): inference() MBI ERcuda—convnet P IR FJCIFAR-TORRIAT Le VAT, JL 28 S A E T IL T2 AN 2
AR RS, n LRG0 4% B RV A 1) 2 S 4 i AR T

R I

PN —AN AT HEATNGE 53 200 W 26 15 H 7 2 A [ 2 0 8 ) Fhre £="ht tps: //en. wikipedia. org/wiki/Multi
nomial logistic_regression), MM Msoftmax [H[)H. Softmax [FIVALE M%K% H 2 FIIN T4 sof tmax non
linearity, I A& A—tLAIFRIMEA Label ff)1-hot encodingfIAs YN, EIEMALIEREH, TR 140 HTAT 2% >
A g W AR il A 2 o L ) I A B OIS SRAS U R R AN T AT B BRI R, Toss O R HIRIR [T R gt i X A
fi.

{£TensorBoard ¥ {#i H [scalar summaryhref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/maste

r/SOURCE/api docs/python/train. md”) 2 FH % H A A5
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total_loss
4,50 |

3.50
250 -

1.50

0.500 -

rA

e 0.000 1000k 2000k 300.0k

B A/ 2.13 CIFAR-10 Loss

FATE FHBRAE I BR R B AT SR A 8 (0] AAE [Traininghref="https://github. com/ jikexueyuanwiki/ten
sorflow-zh/blob/master/SOURCE/api_docs/python/train. md”) "P&EFH AT , Hae S R EINA] R EE

I

learning_rate

0.100
0.0800
0.0600
0.0400
0.0200

0.00 . i [—'
ra

L 0.000 100.0k 2000k 300.0k

Bl Ji 2.14 CIFAR-10 Learning Rate Decay

train()  PRECVRIN— LA H AR R B/ MbE, XSS RARTHERERE . BB 2R (FRAE & E ©
radientDescentOptimizer ) o train() BREERZSIRME—AH LT EGHAT I AT RSB, DUEIZ
I BB

| Fratar oo e

BACLOB @4 T, WA EEHATIHA cifarl0 train. py KA IS .
python cifarl0_train. py

R 48— IRAECTIFAR-10HURE LR SIMTAAT45 1, & H 3D FICTFAR- 1054, 1ZEFRERNLH 1600/, [
BEEE— UIZ AT IR AR MR N — 251
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PRIZZ AT AT 200 H AL L -

Filling queue with 20000 CIFAR images before starting to train. This will take a few minutes.
2015-11-04 11:45:45.927302: step 0, loss = 4.68 (2.0 examples/sec; 64.221 sec/batch)
2015-11-04 11:45:49.133065: step 10, loss = 4.66 (533.8 examples/sec; 0.240 sec/batch)
2015-11-04 11:45:51.397710: step 20, loss = 4.64 (597.4 examples/sec; 0.214 sec/batch)
2015-11-04 11:45:54. 446850: step 30, loss = 4.62 (391.0 examples/sec; 0.327 sec/batch)
2015-11-04 11:45:57. 152676: step 40, loss = 4.61 (430.2 examples/sec; 0.298 sec/batch)
2015-11-04 11:46:00.437717: step 50, loss = 4.59 (406.4 examples/sec; 0.315 sec/batch)

JIA ARG FE 5 3T RV B BURAR, AL ameJa — b i A B o T 12 J LR R«

o MRS ARE IR OCBEED L BT, DUN AL FEERE 220, 000/ A BE K CTFAR R 78 2 F
BAF

o ATEIHRKHR AR A Sl — S A A B R AR R A B e T 408 SR AR A SO RS T SR DRI ) A5

o RTIATERGS Kb O T HEER 1 A BE L AE Tes1a K40C EZeih ok i), WRARIZATAECPU L, PERES Thib e
i

S SRR, BB GRIN R I SRR A, KBV BAENAEIR . wTRAZ i D WG A N T A 1 78 2

BAZ) A B R B R A X R G . #E cifarl0. py F19%2% NUM EXAMPLES PER EPOCH FOR TRAIN JHEIRZ .

cifarl0 train.py <3 WML LR (R S 0 Fhref="https://github. com/ jikexueyuanwiki/tensorflow-zh/tre
e/master/SOURCE/how tos/variables/index. md#saving—and-restoring) /P b (K TG S50, (HE AT
BT PPAY . cifarl0_eval. py S HZAG & b SCARMAR TN ME R CGREIL N TRIIFEIA: PEAE (BT 0))

U SRR B R Rk, R DA TR ISR NCIFAR-10BE8L 10 2% 50k

cifar10_train. py % th (K280 {5 SR 4t 7O TR AT IR — 2205 5, (HZBATTREAR S TR SE 2 ¢ TR
R IAE S, bt
0 RAT HIAE DN A B (1 2 e S e 2
* R RAL I AR A

* BRRLL WA BCERIEL
* HHTHA SRR L 2

&?
&

Fasiile

[TensorBoardhref="https://github. com/jikexueyuanwiki/tensorflow-zh/tree/master/SOURCE/how tos/summa
ries_and_tensorboard/index. md) $24L T ZIh6E, AILLUELL cifarl0 train. py ") SummaryWriter J&3IVERIFRE
I BRI .

AN FATAT AE MRl B A locald MIBEIE AL, LA LRFAEZE BE R A 1 L -
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local3/local3/sparsity local3/local3/activations

0.900

0.800 ( 30.0

0.700

20.0

0.600

0.500 10.0

0.400

0.300 0.00 e 1 |
ra ra

L 0.000  100.0k  200.0k  300.0k L 0.000  100.0k  200.0k  300.0k

AT BEUR, g FE b s I R U IR AT S (2 i T IRl i st Ledse s, 5001
YA T A 2 e . FESCERIERE T, FRATR ORI EL TR, SURMEMR S P B AR L. 5SS
B A4S [ ExponentialMovingAverage href="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/S

OURCE/api_docs/python/train. md”) T fififa <.
| st

IRAE T DATE 59— 3000 B 2 LRV N R A PR R . A ST cifarl0 eval. py XPBCHEAT T VP4, FIA  infe
rence () PRECEMIBLTY, JEAFH T ZEVTAL B 42T 10, 0005KCIFAR-10 W] -4 TR . Fe & h 5 KRS 15y
1:N, N=TRINAE P B A i ) — 5 B B2 abe L ITIE 47K . (It calculates the precision at I1: how of

ten the top prediction matches the true label of the image).

h T WA AR SRk B b g S O, PPN FH R BRIAS ST A2 J B PR S AR £ 05 SO IS AT, IR SB G A i
A SEH cifarl0 train. py F74E.

python cifarl0 eval. py

R AL —RCPU L RN s AT AR P MIVEAE RE R, BROA AT e S EUN AR o AT HE A0 & B GPU
EIBATPPASRER,  BUHAE [l BRGPU_L IS AT VAN FE 3 N SE Halt VI R e o

PRATRE S B F Pt -

2015-11-06 08:30:44. 391206: precision @ 1 = 0. 860

PP A U A I 1% [Pl precision@l (The script merely returns the precision @ 1 periodically)—+E
WA PR B R HERf % J286%.  cifarl0_eval.py  [R]IN R A1 & — L8 n] LATE TensorBoard " iEAT n] WAL IR (] 2245
Blo AT LU X L 25 BAE PP R e — B 1 T A2



YNGR A2 0 T 2F ) A8 s o L H [ s ihref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/
master/SOURCE/api_docs/python/train. md”), VEA% AR ) B K BT 2% 20 B[P AR S 405 e flont B (1) 75 534
fHo XA 20T DATEPPAL RS S TR Y (1) P R o

Zx>): liidprecision @ LRI, FFHIESEA] LU HINTEGEE 51293%, fF cifarl0 eval.py HozidfE ik
WAKHES ) 728, IR dear R Ry o 5 1.

| e cPutF L iI gk

AR TAESS AT e 75 2 ANGPURHAT R4 1151, TensorF lown] LURI X — M5 7E 2 ANGPUF RIS IR T

FEIFAT S AT R AT IS, 5 E I GRAE P E AT WM o X TR IHE, RE LAY U (model repli
ca) FHRAE—DEE VIR R KRR — 4% DL,

7

U SRR LR R SR R 528 5 AR R 2 S BURAL VI ZRIERE, R P AT AT RE S TN IH AR 2 2
s VLG AR, H5 A RCR A 52 R SR K750, Hd B A3 AR 18 IR — 4148 (Converse

ly, employing fully synchronous updates will be as slow as the slowest model replica.).

FERAZACPUR TAES T, BENCPURI AL, I HAS A LW I A AE RIS IT AN CIFAR- 108 . Rt
AR LU J5 Ak v AT I 2R R 4

* AEREDGPULTBCE O R B Y A
* SEPTHGPUALEESE — HEEUHE o P )20 SR B TR 1) 24

TEZRE TR SR

CPU
Mean |2
GPU1 GPU2
Update
gradients gradients
Variables (]
)
model model
I I
I ( I
I I
I I
.
~— —

WLLE R, & ACPUL MRS S vF SRR FEMMAL Vo XM B mT LA A 28R — Rt 70 31 21 A
GPU_L=,
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X HUHIESR P GPURE S I =B 2. EE ARFT A ANAEGPUZ A& B e AR 1 1%, IR 3RAT TP E AECPU_E A7 ik
ANEEFT B A AL 1) 2 K R P rh 2 (R AR D) o XK K, GPUFE AR B — 3 iR 8ot 2 i 2 SE0BT— i 24

BT AT IGPUSE [ I AT 1 o BITAT GPUM (B 15 22 BRARIF SRV IR (S 0T RE BT 20) o B2 K2 M I AT 6 4
ESHERIESIIER

FEZ A B P EAR R AR

FE AN BERE P BB AR AR I 5 24— L F IR A SR

TRATT 1 50 T BEAOAT BB DU oSG THEURUBR BE AT WA S 38— AN s foh . R, FRATFRIE AN S 4
H “tower” o WFFRE—A “tower” FRATHS T B E WA @

* fE—PMtower PN FTAERAE R E—PDME—HIZFR. [ tf.name scope() href="https://github. com/jikexueyuanw
iki/tensorflow-zh/blob/master/SOURCE/api_docs/python/framework. md”) 3 ik Jn—N i Bl A SR S iz —

SRR bbb, B A tower P BIETE BAEAR SIS N ETZE tower 0, 7nfil:  tower 0/convl/Conv2D ;

o AE—Atower FIBATEAE AL AL ¥ 4%, [ tf. device ) href="https://github. com/jikexueyuanwiki/ten
sorflow-zh/blob/master/SOURCE/api_docs/python/framework. md”) #fbiZfEHE . tbll, %4 towerth
P EAERAL T device C /gpu:0”) Y[R H, 2 1 2 R X Lo p/E N AZIS AT 7 35 —BRGPU |

HTAEZAGPU LA 5, Fra AR g 4h e 7ECPUL, Jfild [ tf. get_variable() href="https://github. com/
jikexueyuanwiki/tensorflow-zh/blob/master/SOURCE/api_docs/python/state ops. md#get variable) Vil A]
PLEEF Sharing VariablesPl T i i JL =451,

JA B IHAEZANGPU LI ZhAs Y

WERRBIPLAS 2B Z3R6PU, ARAT LB cifarl0 multi gpu train. py ARG, % BAZ )
FRA I — AN Fp, AL H 2 ANGPUSE B AT U 25

python cifarl0O multi gpu train.py ——num gpus=2
N ZRIEAS (R 4 b a0 R P

Filling queue with 20000 CIFAR images before starting to train. This will take a few minutes
2015-11-04 11:45:45.927302: step 0, loss = 4.68 (2.0 examples/sec; 64.221 sec/batch)
2015-11-04 11:45:49.133065: step 10, loss = 4.66 (533.8 examples/sec; 0.240 sec/batch)
2015-11-04 11:45:51.397710: step 20, loss = 4.64 (597.4 examples/sec; 0.214 sec/batch)
2015-11-04 11:45:54. 446850: step 30, loss = 4.62 (391.0 examples/sec; 0.327 sec/batch)
2015-11-04 11:45:57. 152676: step 40, loss = 4.61 (430.2 examples/sec; 0.298 sec/batch)
2015-11-04 11:46:00. 437717: step 50, loss = 4.59 (406.4 examples/sec; 0.315 sec/batch)
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i BE R AR BOAMIGPURE I SOE 1, BEAN, WERARKINLES ERAT—ANGPU, AT 5L R &8 —ANGPU Lz
7, BIAEARRT BE BRI ENAS .

23] :  cifarl0 train. py TIHAEASEE R/ NERIABC B 21280 2 ZE2AGPU_Fiz4T cifarl0 multi gpu train. py [

A, I H B EHEAREE KN 64, SR )G b 2Ry S I 2R
| *—
PR ARCE S T CIFAR-T0ZFE . W ARG T A A 25 OB S R GUREOGER, FeATIHEE I i — AN 3

TZHREMN 3, FHEEALT A 7 LUE SR o B R > R AR S

Z5>]: [#Street View House Numbers (SVHN) Hiflifi. Bridt—NCIFAR-T0ZREN) 7032, I A B 4 s

VHN . S8 199 235 45 #ag LB iy T P FE

Ji: [Convolutional Neural Networkshref="http://tensorflow.org/tutorials/deep cnn/index.md”) #H

1. oskycar 4. KK4SBB



Vector Representations of Words

ERBIERATRE — FMikolov et al RN Fword2vec iy . 1ZBEALEH 5 X SCHA I ER R, BN “word

embedding” .

AHFERAT I FETensor fLow 1) iword2vec BT M AT 70 o

o RATNFRAT A AT T5 EAE ] 1) 2R s SCF TR

o BRAE I E U H] S S AT, DA R WA IR GG — 288 m R0l .
[F) i FRATT R 7R T TensorE Low i iZ A5 Y () faj B S BE

o I, BATEIRT LI AN ) A R R R DL B A

AT AL BOR R HEDE O o U e B ARRY, (HR A SRR R B A T, ATLAAE tensorflow/g3doc/tutorial
s/word2vec/word2vec basic. py PP B AR MR LK ST IXANFEAR (151752 L0 AR AT LSS il T 8268

Wi, WIS ARG R, —BAREACE T AR TEMR A, R LEH tensorflow/models/embeddin
g/word2vec. py, IXHARHET LGS, IR T TensorFlow ) — S BEGEB IRARFIE,  bG dnfn o] B8 2
M A P 2 FRA B3O 26N SCARKREIRY P L 2 £ 1 5 R A A 2

e, AR E— F A TS word embeddings. WIAARX word embeddingstHCH A LA AN T HK
T, MA@ OB AN, IR T — Lo in e

I Ml A ATEES>) Word Embeddings?

T PG AR GE AR B R 1 TR BT SR AR 1 3R e R R R D A R R A, AT I
B R R R R A . R TR EGE S YOI RIS, BATITE S R O H A A SR
i CRRAR NS Gl S A S B AT H 5 T R sB-E BUIIRD « ARIS,  EARTE o AL AR G0 K 1A
EHU R, il “cat” AR 1d537 , 1 “dog” —IAERAIERN  1d143 o XEERFS4miL
A, VAP R [0 AT REAPTE IR RIS B o )i vl, 7EARBESCT “dogs” — M MfE BN, BEALE L
FHCHMIBRT “cats” MER (B, EAIHGZEY, AV, WEARWSES) o AT, FnlCREy
AL B AT At — D SRR E, ATTAITE VLRGN AF AT SR 2 B . i) 1) o
¥ 50 MR L3R A HE RS



AUDIO IMAGES TEXT
1 ¥
11

. " ’ [oJoJoJoaloJor[oJoJo .. ]

% ﬂ
. . Word, context, or
Audio Spectrogram Image pixels document vectors
DENSE DENSE SPARSE

AL R (VSMs) KT AIE () T MR S ), s SIS AR SR 1 A vl 1a]
R (B AE RV F AL PR P I K H AW I s, AU MR B i AR T AU
B, HAZO JBARC BT R SO S b ATRIE A AR Lo SRR — s (i 587 2R B0 M LU R
Ko BTRARNTTE (e g WHAEESMD) . M FIEL (e g MZBERILE S HY).

JLAPE T ORI NSO LA Baroni et al., AR EZ: BT o8 A v 3R AR
NEAE N R R A AR B IR0 S A G v, AR R I e GE v s 21—/ N HARE 1) b Tl
D535 s Pl R SRR ) RS0 FEEAT T, AE Bt R b R T 057 20 2K/ ELRA 3 1) JR 5 1) £

Word2vecj&e—Fl ] LLIEAT i R R Rl RS 2% D (R PRI AR AL o ILp Fh AR (A4 i by . SESRAAAS A (CBOW) J¢Skip-Gram
PR, NSVEAER, KPR AR AL, D CBOWHE 3] I R SCAlJE O the cat sits on the’ ) KT
W HEARENC (B, ‘mat” ), (iSkip-GramBEBUMEAH f, Bt B AR INJE R . Skip-Gramf& B K HL
CBOWIH I i AR I BIMLAE T2 CBOWAL ) TR 2 43 A A5 BEAT TP A2 (g s — B b R SO B — AN
—WEE) o REHUR, XTSRS, X AEREEHEN. MEZ T, Skip-Grambi ALK ¢ EF

SC-HEARAIE” BASHA A HOWEE R, X FMOEE R BB P S B ARBRER N KA YRSk
p—Gramf& ,

Kb BRI P EE I 25

PR N2 A T S5 ST SE A M ARy (ML) BT NS, Jeradiad softmax function SRk 43 fLRT—
¥iii h (fCR “history”), Ja—NHuia (lHER

wy

(K “target”),



P(w;|h) = softmax(score(w;, h))
exp{score(w;, h)}

EWord w’ in Vocab EXP{SCDI‘E{W! ? h]} .

* score(w_t, h) T TICT w_ot A LRI h fAENE CEBAEH REBD o JATE DT EAUR s HCR 2RI
SRR BN, EeaniE s

P(w;|h) = softmax(score(w;, h))
exp{score(w,;,h)}

EWord w'in Vocab 'EKP{SGDI‘E{W"T h]} .

AR T M RIE 5 MR ) Sl (8 e SRR AN T IR S B AT RIS AR R R, DO BRATH 2%
TEIFIEWMAG ST B R SCIEE b ppr Sl v osE W MRSy, A ISR

A 4

Softmax classifier @@@ @ 5
g
Q

3

D

a1}
53

<

Hidden layer S
o

=

> g(embeddings

Projection layer the cat sits on the |mat
\ J \ ]

| |
context/history h target w;

MG AR, A word2vec BRI, FATHFAN T ZER LSRR P (K B AT R EA T 52 30 o 1T CBOWAR R RISk i
p-Gramt R T REGX A DL AL, AT AN 0288 GEEMIED FEF— A L RSO k B (6 5)
i

Wy

o BAMTTFTREGN AR — R CBOWRL Y, i T-Skip-Gramibi iy I B {5 st foAH f (K45 /E R AT o



v
Noise classifier @ vs @ @ @ '" @

Hidden layer

> g(embeddings)

Projection layer the cat sits on the |mat

MEEA R, BAT A AR X R EA B AL -

JInee = log Qp(D = 1wy, h) + k@mg log Qy(D = 0|, h)]

o

Horp

Z

o HARE] w AT ) SRR RIS AR . AESiERh, JRATTIE I AR 5 20 A 2 ] B SOy ORFRAF LA,
MR GRS ST R0 .

U ELHE H AR SR B 23 B ORI 0 LR RO SR AR, H AR R B A B RAE T o AR 1
Kt , XTI GOEE, ) ELAE XA UK B RO R AR R XA AR L T sof t
max PR B SR . XAV SRR, O T AN R B, SUR G RATTERIE ORI k A A
], MERA M EANERE Vo AR GAEF R A1 B T Snoise-contrastive estimation
(NCE) AR AEH AL 578, IX#ETensorFlowrf L5 T — MRMEFER AL tf. nn. nce_loss() .

LR FRATIAE S e SR EDW AR 25 8 2 an [ IE 1R ) !
I Skip—gram A7

NHEDRE - FIXAHESE

the quick brown fox jumped over the lazy dog



AT S0 L A LU B R SOASE MR g . AT DALMET S B 5 S0E S BRI, il
i IS5 AR SCF R AR BTN (I TE T s B 0 5 AR B 2 i F AR 33 v DL — IR SCHR Levy et a
Lo, HEWtdt B bs i ZE N A i B30, B LA T A R, SR BLETRATIAE H br
2 A AR A E— A RS SRR AT B, IR S ANl (RTRSG, FAssi) 2R
e

([the, brown], quick), ([quick, fox], brown), ([brown, jumped], fox), ...

B SCHRHSki p-Gramtbi B8 H AR A AR SCEI Rk, P AERAS R, 28455, fE L qui ek’ SR
"the’ F1 brown’ , FH ’brown TR *quick’ A “brown’ . BUHIXAEIREG LR G, i) AR

(quick, the), (quick, brown), (brown, quick), (brown, fox), ...

% R B30 5 0 AN B AR ST, (R AR T rh SR — M EA (B 2 batch size R/MIFEA
£, W EY 16 <= batch_size <= 512 ) {E[F|—I[HHATHAMERAE, FRZABEHIERE FEF (S6D) o FATKA
— Mg R R AT

BB t o BRI quick ORI the HIIIZRITHAAERR . B num noise & SCAMEFS 7y A h ik
ok CHsRD Bal i AN, Sl H AT —Joo0 A, Pw) o O TSI, FRATHE num noise=1 , H]  shee
p MEAREMEAR . R R AT AV SRR XU S AR A AR R e T, AT A BT R R A

JIEJ%G = log Q4(D = 1|the, quick) + log(Qy( = 0|sheep, quick)).

BT R H A e il 1 BRIk 24
7

BB, El,

9

55 INEC

(Bl TensorFlowdd#e 7 T H e Hny AR AT ) o XT8N Mdla s, 90 FREMRL R P AW S 24, X
7RI RCR AU AN W A B RS ] (IR RS 1), 3 ) A S B i) g A PRl R A5 D 23 I

FRATTRT LA A o 1) R B24E b DUE AT SR, HP R BIMBARTT LIS % -SNE BEZEHAR . MIRATHI T AL
D7 AR Mg e, gl LAR B S IR RO A 2 I S BC R, XS b BRI MBAVE KK
PXFEMFE S w7 SR i SORR, XRIEH AN, WSy d male-female, gender
RIEA country—capital WRER, WHITMERR (WALLZ% Mikolov et al., 2013W3CHPHIF) .



5 o0 o | e
2 A, 72

Spain \
Italy \Madrid

Germany —_ Rome
man walked Berlin
[ ) *. Turkey \\\
Y Tl 4 Woman ’ Ankara
. ¢ swam .
king I N . o Russia —— Moscow
Th walking Canada ——— Ottawa
Ll || — Jepan T 1okyo
/ O Vietnam —————o Hanoi
swimming China —————— Beijing
Male-Female Verb tense Country-Capital

XABMRRE T AT 20X 2 [m) S AR AL S INLP ) i p m] A e AR, A RS — AN AR AE, B X — A
LHAZFEFRS GEHEW FEPMET Collobert et al. (¥ Turian et al.).

AR LEBATHIEAT IR 52 1) P 2 !

AL

KRR, HASEHKE S MRESEHFE . FATHIME— B ER WA I AN KA .

embeddings = tf.Variable (
tf. random uniform([vocabulary size, embedding sizel, -1.0, 1.0))

Xof Wt 7 — LU0 RO R S A F — NI B AR, . Xkt FRATT A R TR R v (R A B ] s SC— AN A A 22
o (WMWFRZ N FrhBCE S22 XN BARER ). & XWT.

nce weights = tf.Variable(
tf. truncated normal ([vocabulary size, embedding size],
stddev=1.0 / math. sqrt (embedding size)))
nce biases = tf.Variable(tf. zeros([vocabulary size]))

BAVE TRESH G, #inl Lo LSkip-Gramf M T, fRjde i, (AT Lt BE R SC 7B 7, X
FEREAN IR — A B3] (G515 E  tensorflow/g3doc/tutorial s/word2vec/word2vec basic. py). Skip—Gram
BRI WA . — AR IR R ORI B NSO, S9N H bR, 2510 e N AT, 2
AT DUENEGRE T o
# @A AR

train inputs = tf.placeholder (tf. int32, shape=[batch size])
train labels = tf.placeholder (tf. int32, shape=[batch size, 1])

R BA T BN A 1 B4R i T AR R R, TensorFlowd fit 17 1) T H R 4L

embed = tf.nn. embedding lookup (embeddings, train inputs)



2 W HOE

4T, BAERRATAA TR SR R R B, BT ORI 7 — O AR DI 5075 SORTIEN H A 45

# V5 NCE B KRR, kAl AR 2 I AE 2.

loss = tf.reduce mean(
tf.nn. nce loss(nce weights, nce biases, embed, train labels,
num sampled, vocabulary size))

BTV R B  T BB 05, SRE AT 0 SR SRR AN T B S 40071 0, L Ae ix LA T2 A1 F BE AL
FHE R, TensorFlowth L& B 354 7% f.

# fiF SGD 444 %%.

optimizer = tf.train.GradientDescentOptimizer (learning rate=1.0).minimize (loss)

| vngsmens

YRt FAR o, BEAERIA T feed dict AW HALFFHE R EEE, RN AT session. run B[,

for inputs, labels in generate batch(...):
feed dict = {training inputs: inputs, training labels: labels}
~, cur _loss = session. run([optimizer, loss], feed dict=feed dict)

SEEHA| F [ 5% tensorflow/g3doc/tutorials/word2vec/word2vec basic. py
| sz sy s v

Pt =SNESKF — MR 2] SE i 45 R
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Et voila!

R, BARE

| =i 2k

T R B AENLP PR FREIN ] Al A A ELAE T e R AR —
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LES

TE—d, Xfword2veci M FE & I 1 SN 75 22 H 3l Ten

SEILAT LS % tensorflow/models/embedding/word2vec. py.

AN T T LU X )

o2

Mk

sorFlow—LB 5

FAPER A ) &

n as father is to ? XFEAIRIE. XP VRN HERE , 72 H#Mikolov and colleagues, FdEgE T EHuhE

At https://word2vec. googlecode

com/svn/trunk/questions—words. txt.



To see how we do this evaluationfififfATIXAERI VAL, ATLAFE build eval graph() 1 eval O XPIANRRELE
T HEIE PR tensorflow/models/embedding/word2vec. py

S B IE R 1% 0] AU D I HER P AT BRI . AR AR IR L, 7 28— A BRI 2R A
8, [FINAF A 22 B e RO T HAT G XA — 250 . ANDX LS D2t T AR R

| titeszm

DL T B8 F FE s T TensorFlowlf) RGPk . Belnidd, FATnl LAREAAS ALY tf. nn. sampled softmax los
sO KAVE tf. nn.nce loss O R A FRRREL. USRS HUR B BUBMOET K 2238, A il LU TensorF Low =84 5 5
0 H AR R B R IL G, ARIE RS AT U S XM R PE R BRI, M BRATRR PG TR, T,
ATTRT AR PRt al [k 262238, A el .

—HARE TN SR, s ] A SEBLE AT H S e AL (FEREIN TR A A 2 B IO o Bt

YL, AEARERE A ] AR, SERR B T AR ANV, DU FRATE Py thon K BEICNISFCR S, T IX L4 4K Tenso
rFlow)i & R A HATIER DI AR . A RAR A IR IR R A S AN Bl I A )™ T AR, AR ) LU 1 R SR )
BTSRRI S, 2% AR L. X T Skip-Gram BE8Y, ATCLZEM T W FXAMIF tensorf

low/models/embedding/word2vec. py,

TS T/Ofa) BT R AL T 2 AN A ) B, HARE— DAk MERE, sl R LLE AT 2% 5 TensorF Lowf 4F 4.
JG, VEW WS ASH R . MR, AT AL T Skip-Gramf B 1] F tensorflow/models/embedding/word
2vec optimized. pyo W EATATI DL LA RE AR E, (IRERLAEREANZ AT I BEAT - PR B

X
IS

FEAZRE P RAT 4 T word2vec Wi, EAEMEHRAR R E W) - BAT RAFIOTERE . FRATIRRE T A IR R 1 S
Pk, IF BT T W74 A TensorFLowSEBLZA L (R 8ol Zk e B IRSRGE,  JRATIA SR MG 1 BEAS Lk 1) R € 7R Tenso
rFlown] LA Bt ST 251k, AR A Ja 0 AR LI X 520 Dy 0 1) P ek

JECHbE: [Vector Representation of Wordshref="https://github. com/tensorflow/tensorflow/blob/maste

r/tensorflow/g3doc/tutorials/word2vec/index. md”) #i%¥: btpeter FXf: waiwaizheng



a2 Y 2%

HLIAE this great article ErEIFIAMLMLE (RNN) LA LSTM [R44H.
| o
R 7 M 7 v M S ()R8 5 R B e N SRR ER AN R 2% o % 10) R A A SRAS N e 5 T T R 2 1 M 3 A

B, TR — &, T2 5 2 B R TE SR T S 1 A 1 . RATPKS ] PTB (Penn Tree Bank) #idii
A, IX Pl H R A AR AL, (W) e PR /N L I S SR AR e P

SRS R AR R PTE,  LLanES YU, PLasBiE, BB HE. ERAEE-—-TUSE here,

AREFER H LTI Zaremba et al., 2014 FRE, fBAI7E PTB Bidlide A2 TIARME 45 5.
| st

AL SO H 32 models/rnn/ptb

A VEF
ptb_word Im. py 1t PTB Hidite Bl — MG S AL
reader. py IR 4.

| s s s

RYFEFENBIEAE data/ BT, KPET Tomas Mikolov MG Fff) PTB #dE4E http://www. fit. vutbr. cz/ im

ikolov/rnnlm/simple—examples. tgz o

BHEE ST B I HALE T4 10000 ANSANF i, ARG E S5 R bR d Ry,  BLAARICH AT i
MRFIARTT S (Kunk>) o BAIE reader.py FHEHLITATMTE, ihARATS AT MEARTUPRIAST, [ TRz
Y (SL



02 BM |7

| #en

LST™

R RZ O A LSTM IR, Hony DAYESE I 204 31— AN, DR B ol BRI SR IO ME R . W25 1K)
RS — D RREYIAUIFAE I MAE 0. H, BT ERER, AT batch_size b
T/t R AL P A

SEAk K Oy AR A XA

Istm = rnn_cell.BasicLSTMCell (Istm_size)
# WUAHL LSTM FEABRA.

state = tf.zeros([batch size, lstm.state size])

loss = 0.0
for current batch of words in words in dataset:
# RERALEL—HE RS f5 AR A
output, state = lstm(current batch of words, state)
# LSTM %yt nl FH 7742 N —A il v 1) T
logits = tf.matmul (output, softmax w) + softmax b

probabilities = tf.nn. softmax(logits)
loss += loss function(probabilities, target words)

AT I 17 £ 7%

ARSI R S AR R, R R R S AR O BB AR (FEIE]) T (250 BRI  5E KJ% ( num_step
s )M, A — AP R I 2] LR BHCRE num steps  HURI AR IGEATE IR G R a6, X
IR 5 S

AR R FH T U1 5 P ) st R B T 5 [l A R AR«
# — IR E MIEAR R RN LA
words = tf.placeholder (tf.int32, [batch size, num steps])

Istm = rnn_cell. BasicLSTMCell (1stm size)
# WIiE LSTM AR,
initial state = state = tf.zeros([batch size, lstm. state size])
for i in range (len(num_steps)):
# BEACPE LT T S S RIR A

output, state = lstm(words[:, i], state)

# AR,
B ...

final state = state



T AL e SEHLIE AR K A -

# —A numpy 41, PR —HMITTEZJSH LST™M RE.

numpy state = initial state.eval()
total loss = 0.0
for current batch of words in words in dataset:
numpy state, current loss = session.run([final state, loss],
# RS B asARE R AAARTE LSTY IRZS.
feed dict={initial state: numpy state, words: current batch of words})
total loss += current loss

A

FERAN LSTM i, Jalif 1D R AR T —DMEHERRRS T (EE R AOR AR o A7 ARV R s &R i
i, WA

# embedding matrix KEMITEIRE: [vocabulary size, embedding sizel]

word embeddings = tf.nn. embedding lookup(embedding matrix, word ids)

IR FE 2 B BENLB AT AR, A S 2 S i i R 70 AN R 3 v 0 R A
EAPNEE

FATTREAL H A1 v (-1 22 SO0 B de /)

1 N
loss = — N Z N Piarget;

i=1

SEILE AR IFARIRME, 11 H M2 sequence loss by example CL&H T, HLLEHAEH.

TR ST ) S TR A7 B AR A BN 1) T () RS (perplexity) , wHHACH
1 N
e~ N Ei ll“Pta.rg-:*t.i — Eluss

[l I AT M ZRid RE P K IN KA (perplexity) o



ZA LSTM EHES

5 o 2% 3o
2 A,

TG B R K RIARE ), WTRASINZ 2 LST™M SRACBEE . 26— JZ MR Ao 58 2 A, DAERAE

2% MultiRNNCell HJLATCEEMNH H 520

Istm = rnn cell.BasicLSTMCell (1stm size)

stacked lstm = rnn cell. MultiRNNCell ([1stm] * number of layers)

initial state = state = stacked lstm.zero

for i in range (len(num steps)):
# REURAE— R T S IR A

output, state = stacked lstm(words[:,
# HLARMARD
# ...

final state = state

| g srzeriem

HouT B, /5 CPU Lg%

state(batch size, tf.float32)

i], state)

bazel build —c¢ opt tensorflow/models/rnn/ptb:ptb word 1m

WRAIRAT —A 50K GPU, W] LLZAT

bazel build —¢ opt ——config=cuda tensorflow/models/rnn/ptb:ptb word Im

BT,

bazel-bin/tensorflow/models/rnn/ptb/ptb word 1m \

——data path=/tmp/simple-examples/data/ ——alsologtostderr ——model small

ORI 3 DL FMATIEE 2% “small”, “medium” FI “large”. 'EA1FRMIZ LSTM Rk, LA

TINLRESHLE.

BERR, #3245 RN Ao AN+

small FERIN Z Al DUA BT 120 MR (perplexity)

arge MERIMEACT 80, (H'E W REAE AR Z.

BRItz Ah?

AT IR K TR AT $2 2, A4

1



B2 0w OHRE | 80

o BN TR] FRAREE 504,

e LSTM JZ[H] dropout.

ARl 2] M AR DAt — 2D s R

J&3C: [Recurrent Neural Networkshref="http://tensorflow.org/tutorials/recurrent/index.md”) H§1¥: Wa

rln &Xf: HongyangWang



2w | 8l

2 A 4 (Mande lbrot) 824

HARTT AL 2 1EA 7% EF Mandelbrot) ST HHLAS A SIRATHEM DGR, (HEOW T-# TensorF Lowh HIAERC 52 1)
UL — MBI 1. LB b, XL tensorflow MR A T AP ALIE . (FRATRE W VF 4R ft—Fi
SRRSO B vz A 05 SR AL B E SNSRI M & 4 )

P AR T IPythonffnotebook.

HAE, AT SN L,
# S EEE

import tensorflow as tf
import numpy as np

# AR

import PIL. Image

from ¢StringlO import StringlO

from IPython.display import clear output, Image, display
import scipy.ndimage as nd

BUEBATRE E S ek ok AT I R

def DisplayFractal (a, fmt=" jpeg’):

7 BoNERV A B EES TEEIG . 777

a cyclic = (6.28%a/20.0). reshape (list (a. shape)+[1])

img = np. concatenate ([10+20%np. cos (a_cyclic)
30+50%np. sin(a_cyclic)
155-80%*np. cos (a_cyclic)], 2)

imgla==a.max()] = 0

a = img

a = np.uint8(np. clip(a, 0, 255))

f = Stringl0()

PIL. Image. fromarray (a). save (f, fmt)

display (Image (data=f. getvalue()))

I 2=k (session) f1AFH (variable) #J4Eik

N T EAERI TAE, AT A A a4 (interactive session) , {HY @ 2% (regular session) tHAEIE
AT

sess = tf. InteractiveSession ()



FATAT L E H VR Al H NumPy fiTensorFlow, 3X— sidF W J7{H

# A NumPy 3 —NE (-2, 2]x[-2, 2] H A 24k R B84l

Y, X = np.mgrid[-1.3:1.3:0.005, -2:1:0.005]
Z = X+1j*Y

IAERA T3 X WIia— A TensorFlowffI9k &  (tensors) o

xs = tf. constant (Z. astype (“complex64”))
zs = tf.Variable (xs)
ns = tf.Variable (tf. zeros like(xs, “float32”))

TensorFlowfEAd FH 2 7 75 TR B 45 e AL = T 4R -

tf. initialize all variables().run()
| ssorEmite

BUETA TR € L2 1TH5L.
# UM ANEiEz: 272 + x
7S = 7s¥zs t+ xS
#OXANBE S A ?
not diverged = tf.complex abs(zs ) < 4
# B HrzsIif HIAAH5 .
#
# U ERXSEREZ S, BAVIRLET S zs, XAVHEEHFERS K !
# L R B R, IR BT SR I T R OR A
#
step = tf. group (
zs. assign(zs ),

ns. assign add (tf. cast (not_diverged, “float32”))
)

o BREEHAT ILE A D IR
for i in range(200): step.run()
RATERETRNBR T4,

DisplayFractal (ns. eval ())
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tensorfly



ik 73 75 R

TensorFlow AMUDGERIRHLA >, € AT LUHIRABUT R AEIXHL, JA PR I BLL05 5O LT R — BBk
IR R 7, kg P {E ] TensorFlow H R o> 7 AR KA 07 B IR HEAAS Y 7 2.

T APREmAEMERACS 4> TPython [T,

P TR TR AN, R E S s MBATRHE L REE T2EATFE: 238
FRIr) URAE.

| A

G, BT E P LR B 5 A

#0170 75 A

import tensorflow as tf
import numpy as np

# N AL T B

import PIL. Image
from ¢StringlO import StringlO
from IPython.display import clear output, Image, display

W, ARG E TRt R IR A (1 8 £

def DisplayArray(a, fmt= jpeg , rng=[0,1]):
”””Display an array as a picture.”””
a = (a — rngl[0])/float (rng[1] - rng[0])*255
a = np.uint8(np. clip(a, 0, 255))
f = Stringl0()
PIL. Image. fromarray (a). save (f, fmt)
display (Image (data=f. getvalue()))

i, AT JHEE R, XRRITE B IF—A TensorFlow A H.431% (interactive session) o 8R4 T LG
AEJT R, FRATTAT RAEAH CARRS B 31— AN ] LA T I8 Py thon SCAF

sess = tf. InteractiveSession ()
| sexitsrms

def make kernel (a) :
”””Transform a 2D array into a convolution kernel”””
a = np. asarray (a)
a = a.reshape(list (a. shape) + [1,1])



return tf.constant (a, dtype=1)

def simple conv(x, k):
7”7”7\ simplified 2D convolution operation
x = tf.expand dims(tf. expand dims(x, 0), -1)
y = tf.nn. depthwise conv2d(x, k, [1, 1, 1, 1], padding=" SAME")
return y[0, :, :, 0]

nnn

def laplace (x) :
”””Compute the 2D laplacian of an array
laplace k = make kernel ([[0.5, 1.0, 0.5]
[1.0, -6., 1.0],
[0.5, 1.0, 0.5]1)
return simple conv(x, laplace k)

nnn

| s i i

G, BATHEEIE N EEA 500 X 500 Y IETTTEIBIE, HiGL FA IAEIL S b4k SR —FE.
N = 500

SRJE, FATHEQNE T TR RE 2B A\ I8 R o

T

[nitial Conditions —— some rain drops hit a pond

# Set everything to zero

u_init = np.zeros ([N, N], dtype="float32”)
ut_init = np. zeros ([N, NJ, dtype="float32”)

# Some rain drops hit a pond at random points
for n in range (40) :
a, b = np. random. randint (0, N, 2)

u_initla, b] = np. random. uniform()

DisplayArray(u init, rng=[-0.1, 0.1])
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B R 2.27 jpeg

WAL, EIRATRER & I TR — SR A 2
# Parameters:
# eps — time resolution
# damping —— wave damping

eps = tf.placeholder (tf. float32, shape=())
damping = tf.placeholder (tf. float32, shape=())

# Create variables for simulation state

U = tf.Variable(u init)
Ut = tf.Variable(ut init)

# Discretized PDE update rules

U =U+ eps x Ut
Ut_ = Ut + eps * (laplace (U) - damping * Ut)

# Operation to update the state

step = tf. group (



U.assign(U ),
Ut. assign(Ut ))

| Freor

AT RERTE VT EACR, TATAT LU — AR for PEMRIZAT TA TR0 HAZ)F -
# Initialize state to initial conditions

tf. initialize all variables().run()
# Run 1000 steps of PDE

for i in range (1000) :
# Step simulation
step. run({eps: 0.03, damping: 0.04})
# Visualize every 50 steps
if 1 % 50 == 0:
clear output ()
DisplayArray (U. eval (), rng=[-0.1, 0.1])

KR 2.28 jpeg

o2 WA | 8T
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AW RRAEHE T, ML AR R T

4k [http://tensorflow. org/tutorials/pdes/index. mdhref="http://tensorflow. org/tutorials/pdes/

index. md”) #1%¥:@wangaicc %) :@tensorfly



MNTST #dfi %%

YEID: tensorflow/g3doc/tutorials/mnist/
ARZFEI H b Jem il N T FEHE RS 20 (L) MNISTHIR 4R .
ECE G

AHRE H ZAE I LR S0

XAt H 1
input data. py A TN SR AN EIMNT ST 4 1 Y5 AL

1B

MNTSTHEAEMLAS 27 ST AU () — AN ) L, 12 0] RBUARR v 1) 2 FE 28 x 2845 35 1 K 5 5 507 Pl R TR a) A 4 v F
-, FAR R N0 29,

B H 2.29 MNIST Digits

WEZPER, 1§52 Yann LeCun’ s MNIST page 3{ Chris Olah’s visualizations of MNIST.

;4

Yann LeCun’ s MNIST page 324t TIN5 S5 MARELIE 1 3.

A W&

train—images—idx3-ubyte. gz YR - 55000 58 YIZE S, 5000 5K BF K
train—labels—idxl-ubyte. gz PLE S e ONA IR o T
t10k-images—idx3-ubyte. gz MEARAEE B — 10000 3K P4

t10k-labels—idx1-ubyte. gz DR AR LR X6 Y. (R A 28



£ input_data.py 3CFTY,  maybe download ) BRIECAT AT ORI SEYI SR B T BB AL AR

AL FAE fully connected feed. py SCAFRITIE tH—AMbid B w88, IR LUARTE B ST Z T 0

fits 5 EH

TKLE SR G IR A I ARE I B A 2t A7, JF HLRFZIH input_data. py AR extract images()  Fl extra

ct_labels() MRECRTFINME (TL-P-aHIUHD .

Pl P Rl K it T plc2 4 (i tensor: [image index, pixel index] Hirpp— TR B HRp s R 3R I SR RE AL,
M [0, 255] #] [-0.5, 0.5] . “image index"fUREIEAETEIF IS, MOBIEHEAEN LRME. “pixel
index AL A R S AL ORI A 15 3 B RE.

DL train—* JFSkRSCAE 35600004 FEAS, o200 1155000 FEAAE 28, HA 50004 FEAAE S 3iF
o BN T Ba 45 28x 2845 3 A 5 B A RS 4784, BT AN ZR4ESr H If tensorké X [55000, 784] .

PP BRI R R R 14k [P tensor:  [image index] , ‘& T R/MEREEIIZN 3. X TINGEMRZ K
i, XL . [55000] .

JRJZ ISR AT R I F A P A AR R S R AL B UL T I Bt SR X 4

gk H

data sets. train 55000 4 K Fidsnss, H Tk,

data sets.validation 5000 41 V&R FIAREE,  FH kAR IR I R Erf v
data_sets. test 10000 2 W& fr Fbseass,  FH T e 2l N i i HER I o

AT read data sets() BRECFSIR[Bl— DataSet S, HAME T UL E=EHE4E. K%L DataSet. next batc
h() 2 FIRIEL batch size N R/NH—A o4, Ho@ & T 4K Fbs%s, Zocd a1 417 TensorFlo
wizHaiEt .

images feed, labels feed = data set.next batch(FLAGS. batch size)

JE SCH k. [MNIST Data Downloadhref="https://github. com/tensorflow/tensorflow/blob/master/tensorflo

w/g3doc/tutorials/mnist/download/index. md”) FHiE: btpeter KXf: waiwaizheng
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ZER Overview

I Variables: ﬁu@’ ?‘)Jﬁﬁ'f’kn 'f%ﬁ’ *ﬂ‘VX’E

TensorFlow Variables J&NAAHFRIAED tensor WA X—/NEA9H T HENERBIIZES (during trainin
g) B, TRAFFITEF B 24 (model parameters) HIJ5i%.

BEH
I TensorFlow HLi# 101

HOMNIST FEEFHEIBMEAN—ADF, — DR TensorFlow JFEAALH (infrastructure) YR RMAR
R B A TR A A A

BEHRE
I TensorBoard: 27>t FEH) ] ¥4k
X RSPAT I A PPAL I, TensorBoard J&— MEHH FIAT 4040 T H . BLEREERE T G FIIZ4T TensorBoard [

Jrk, FUE AR (Summary ops) B J7v%, B8 g Z4824F (Summary ops), A LA HZ{EH L% Tensor
Board Fiffi =54 S04

SE B
TensorBoard: K I #84k

PEHRES 4 TAE TensorBoard P P ARAL TR %, & ml LUK B /R BEAR 5K B0 B 1L A2 debug.

BEHE
ESIN

WHFENH T BN TensorSlow FEFFH =M LA /7. Feeding, Reading Al Preloading.

SHEHHE
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| sereampns

VEHFENH TensorFlow oA T SRS EAT 5700 AFF RN ZRIA S PP AR 2544 (constructs)

BE Y
A INFT) Op

TensorFlow CVRIRME—HE LA O operation), RAILAEARI graph WFBERALAEAT, Al BAT KT
A € SR AE (custom op) HIAHTY .

ZEHRE
| s G Readers

WA H S KR B CEHR S, W REVRAHZENT TensorFlow [f) Data Readers REATH JiE, li'e:fEE 32 LA%L
¥ B 5 A OB L

SR
| e cpus

AR T2 GPU R RIS AT R (1 772

I 74N Sharing Variables

ML GPU LB KRR, SR IF R A4 LSTMs B RNNs I, ZEA AL b AR (AN )37 B e 22 A 1) (1A
i (Variable) #HATILEH W LA . Wit E/EHER (Variable Scope) HLHIMK H &N T H W FikiE5%
1) 51 IR

SRR

JE . How—to
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#i¥: Terence Cooper

&Xf: lonlonago



AR AR IRt RAFRTINE

MAREIN AR, [ fhref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/api doc
s/python/state ops.md”) RAFMHEFITF S LR ENAFTH TAAKE (Tensor) MIZAFEX . EATTL 204 FHHff
WHTUEAL, I BEAE U G R b R 45 R 5 W AR AT BIRE AL o RBE S ] DA S CRAF OB R VI ZR A A B AR

IR SCRSREE S LR WM TensorFlowd . midh BEFE &5 56 2 AP T SCHY :
e The [ tf.Variable href="https://github. com/jikexueyuanwiki/tensorflow—zh/blob/master/api docs/py
thon/state ops.md”)class.

e The [ tf.train.Saver href="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/api doc

s/python/state ops.md”)class.

| g

68— A Ehref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/api docs/python/s
tate ops.md) I, FR¥EGF—A skiE VENHIEE(EAE N Variable ) it K%L, TensorFlowidfit T — R IIERAER KAILG
ek &, WIAAE A St AL
FERR, B HE R B 9K R shape. A0AR F15800 A8 Wshape. 28R shapellh 2 Bl
1, {HTensorFlowde Mt T gl ALk FoBr R ILAT 5140

# Create two variables.

weights = tf.Variable(tf. random normal ([784, 200], stddev=0.35),
name="weights”)
biases = tf.Variable (tf. zeros([200]), name="biases”)

P tf. Variable ) ¥sin—2844E (Op, operation) #lgraph:
o —/ Variable BEAEAFHUE B IN{E.
o IR Lop AR B BN WIIAAE . XS LA tf. assign HAE.
o WITAEIERAE, IRt biases AR HH) zeros ERAEWA NI T graph.

tf. Variable [FIRIM{EZPython[f] tf. Variable ZE[H—A~5L4,



| s

AR B YIIA A Ab ZRAE RS (R LS A AT Z BT SE WI SE Ae 53) SR R TR RS I — 43 P AR AR AL R 45
PE, FFAEAE TR 2 T ¥ 5B AT AN A

PREE AT DL 2 i SCPF PP BB SRR R, PRI 30

{fiffl tf.initialize all variables() WSII—/MEVEX L RMHILAI . TR TE M EIFEIR I N 2 5 s T8
A

# Create two variables.

weights = tf.Variable (tf. random normal ([784, 200], stddev=0.35),

name="weights”)

biases = tf.Variable (tf. zeros([200]), name="biases”)

# Add an op to initialize the variables.

init op = tf.initialize all variables()

# Later, when launching the model

with tf.Session() as sess:
# Run the init operation.
sess. run(init_op)

# Use the model

o5 MNMERYIGH

PRA IR 2 TR H 5 — DN B MPIEA 25 i A B0 Gtk . T tf. initialize all variables() J&JFATHUIHIUG
AR, P XM RIS O T 75 22D

MIE AR — DN FT AR RN, EHER K initialized value O JEIE. 177 LLE AL CHIAAL R
VEPAR R IWIAH(E, BEEE S fftensor v A R]—AMEA T B A i .

# Create a variable with a random value.
weights = tf.Variable (tf. random normal ([784, 200], stddev=0.35),
name="weights”)

# Create another variable with the same value as ' weights’ .

w2 = tf.Variable (weights. initialized value(), name="w2")
# Create another variable with twice the value of ’weights’

w_twice = tf.Variable(weights. initialized value() * 0.2, name="w twice”)



& X A6

tf.initialize all variables() BRE(EHEHLAIN—DopRWIUGI T TG A . (R LAE TN — 418 =ik
ATHIURA . TEIE IS UL [Variables Documentationhref="https://github. com/jikexueyuanwiki/tensorflow-zh/bl

ob/master/api docs/python/state ops.md”), ELFEKE AR &= A2 I LGAL

| e rnma

o T L (P BRAE R AT ) 7 VA tf. train. Saver X%, #iGe%4h graphfIT A AR &, sl ARSI R LT
AZhr, WIN save Ml restore ops. saver W ZIEHL T LRI TIX Lops, & SR AL B SCAF I E B AL .

Ko R 3

AR EAFAEAE RIS, B WA R A Bl tensor [H LN K &R .

HURGIEE A Saver XSZRIN, ARATCLEFEMEHON G A RSO RS R PE R AL . BN O T, B AR [ Var

iable. name href="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/api docs/python/stat

e_ops.md”) JEMEIME

A7

H tf. train. Saver () G Saver I FARTY H [ BT A AS 5.

# Create some variables.

vl = tf.Variable(..., name="v1”)
v2 = tf.Variable(..., name="v2")

# Add an op to initialize the variables.
init op = tf.initialize all variables()
# Add ops to save and restore all the variables.

saver = tf.train. Saver ()

# Later, launch the model, initialize the variables, do some work

# variables to disk
with tf.Session() as sess:
sess. run(init_op)

# Do some work with the model.

# Save the variables to disk.

save the



save path = saver. save(sess, ”/tmp/model. ckpt”)
print “Model saved in file: ”, save path

A Saver XTGRKEATR . T, HIRAICIFPIREASRR, AfEFHEENMyrnit.

# Create some variables.

vl = tf.Variable(..., name="v1”)
v2 = tf.Variable(..., name="v2")

# Add ops to save and restore all the variables.
saver = tf. train. Saver ()
# Later, launch the model, use the saver to restore variables from disk, and
# do some work with the model.
with tf.Session() as sess:
# Restore variables from disk
saver. restore (sess, ”“/tmp/model. ckpt”)

print “Model restored.”
# Do some work with the model

HEREAF AR AR S R L2

WRIRAG tf. train. Saver O A ANTATSHL, I 4saverfiib M graphh (T AL . Hidg—ANE R LA RO
RIS AR NI A4 FRAEARAT

AR R 2 A SO R e R AR . A0, R E LGSR T — A, AT
N “weights” , RAREE EMK R BN AS & “params” .

A IR RAF R R — AR AR . FAEAM 7, RPN 2] T — AR MM ss, BERIIZ—
ANCIRIFRY, AT LR 2 52 B K S 8 AN B R TS =

PRATLOGEIE S tf. train. Saver O #43E st APython s i, R7F Dy dhiE Uity BEORFF I AR AW I A4 Bk SRS A
FEIRR, AER AR B AL

N

o
VERE:

o WERTEERAA MK E R E K AR TR, W UEREEZ Dsavert B [l MR ATHEIIA LA saver k)
Zrf, A Hsaverff] restore O MAMBASITING ERIMA RN .
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o WA AE session UG IS A AR R 1 — /N 14, IR ZERTE) T AR AT A op. G ILL tf. init
ialize variables() href="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/api docs/p

ython/state ops.md”) .

# Create some variables.

vl = tf.Variable(..., name="v1”)
v2 = tf.Variable(..., name="v2")

# Add ops to save and restore only ’v2’ using the name “my v2

saver = tf. train. Saver ({"my v2”: v2})
# Use the saver object normally after that.

JRCBEHE: http://tensorflow. org/how tos/variables/index. html FHi¥: Bz &6 Wiki



503 & isfEral | 100

TensorBoard: A] #f4k. 5% >

TensorBoard ¥ [z BIIESE, 8 WAL N ZR P K IREE ff 22 I 2% v Y BILIK) &2 23 it SOHE L BE AR ) J2 5

J T TensorFlow FEFFMELfR. WX SUUAL, FAVAA T —EW TensorBoard R FIAL LT E ., fRA] LA
TensorBoard RREHRI TensorFlow MG, il BIG AL i g S HaAw B LK B 2t -

34 TensorBoard WHFEMG, ‘BN iZEXFET1:

TensorBoard EVENTS  IMAGES HISTOGRAMS
input new regex . [ xentropy (1)
Split On Underscores: . xentropy_mean-
X Type: 220 [
1.40
Selected Runs: 1.00
data 0.600
0.200
:: 0.000 4000 B800.0 1.200k 1.600k

B H 3.1 MNIST TensorBoard

| seomresie

TensorBoard i 32Hl TensorFlow HJEHA} XA KiZ4T. TensorFlow FISA SCAAUES TRSAE TensorFlow 18T
P KB F B, RifiZE TensorBoard WA S (Summary data) ()R f A 1.

e, QUEIRANE SRR TensorFlow &, SRJ5 G FEARARLEMEAN 1T MEATIC AL (summary) #:4F

tetan, BEARIEAENG NGRS ML, HTIRB MNISt br%8. fR] A Il % 2 (learning rate) [
WA AR, DLK H AR R AT AR A o GBI 1) 1 AR I scalar summary B/ R: Al H 5 SE BRI R 7 . SRS

PRI LAYE 4R scalary summary Z)EC—/MEEXH br%% , LUl *learning rate’ Fl ’loss function’ o



HFE AR AT B s — NIRRT EOE I A, BEE B EEACE R 0. RTLUEE 2B EEIN histogram summary i85
R AR AR R S 1

Fra T summary BAEFEAN{E R, AT LAA A sumnary operation3ChY.

fETensorFlowtlt, FFABEIE AT M RBUT, S5 — MR ROR TS I 2081 . TR Gl s
A9 (summary nodes) #HRHIZEERIEMG: BATMEAEMRB T SIS R. Fit, AT AR SEE, TIH
FIBATHIA IR L . IXFER T TAE R IR Z R, ML rT DU tf. merge_all summariesABAbA 15 I —
BelE,

RG] APAT & T %, B MYERF mOb B AT Bt £ e — AP I4E I Summary  protobufXf 5. ffa, AT

5%
R B B AL, T BN S I protobuf M B AL 45 tf. train. Summarywriter,

SummaryWriter HIAIERETWE T SE logdir. X logdir IR EE, Frg {52 Hx
o AN, SummaryWriter WIAEE T —ANAEPEIKIZSEL  GraphDef o WIHEIA T 1% 5%, 54 TensorBoard
o BRI S

LA T R, AT T SumnaryWriter , BLAESRT LUEATARIGIIZINE T 1 A RIEAR %, kT LA
—PAT IR B IFL R, EFERE AR — RN ZEEE . XA WSS 7RSSR & REaT s — 20
PAT—IRGHN S, B B AR R Ye xR
merged summary op = tf.merge all summaries ()
summary writer = tf.train. SummaryWriter (' /tmp/mnist logs’, sess. graph)
total step = 0
while training:
total step += 1
session. run(training op)
if total step % 100 == 0:

summary str = session. run(merged summary op)
summary writer.add summary (summary str, total step)

WAL AL I ] TensorBoard KA AL IX L T o
I J& #iTensorBoard

N T84 K5 3 TensorBoard
python tensorflow/tensorboard/tensorboard. py —logdir=path/to/log-directory

KRS logdir 81 SummaryWriter JEHMLEIRMAAEEER. WL logdir HWTF HXH S5 —IKiE
ATHEE, B84 TensorBoard &R RFTAIBITHIEE. —H TensorBoard JF4RIaT, (KAl LA 7EH Yo7 4
i\ localhost:6006 >K#r# TensorBoard.

RO LIl pip %3 T TensorBoard, Aku] LLE IS PAT 5 A fa] H M iy K5 1) TensorBoard



tensorboard —logdir=/path/to/log-directory

HEN TensorBoard MUSLHNT, MRextids LM SISHETF, 5 METRH I 4L RL I S e
o R FAREEMG NI, W TensorBoard s MU XA EARKIUEE, W& R S4R(s B18
TRARIIAT B AT S S

2 PR IO T A graph SEIOR SRR EBIIE R 20 TensorBoard: &4 n] #iLk

JESCHdE: TensorBoard:Visualizing Learning #H¥E: thylacoleo f&%}: lucky521
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TensorBoard: KR A[#i4k

TensorFlow PRI ATI A, FR AT/ BRI RAGAER AR I TliE—ME e ey (i
Bil5o

— A TensorF Low& 2 1 7] ¥4k
B H 3.2 —ATensorFlow/& & 1] #i4k

”—ATensorFlowE XA MAL”) — N TensorFlow/& 7 K a] #i1L .

HNTERACHERE, T TensorBoard UL TAEM H & HRIFE1T, MhEIRI G TL, RIGHEAL
A SRR R SIEIEAT . MERAN S ) X T Uig4T TensorBoard AR WHAl fRIEFT A LB 5 B d s T
K, EEFH Summaries Fl TensorBoard.

I A FR1, (Name scoping) Fl17 5 (Node)

MY TensorFlow A LAEELATIIRITT S, b2 mixELl— P E 2], 8 LR bsERE R T Bk R
No AWML, AT EALReTER, It H T iZE AT ERER PR S e A E%. BB
T, HANREWEASER. FHXAM 7 H tf. name scope 7E hidden fy 4438 F i LT =ANAE

import tensorflow as tf

with tf.name scope (' hidden’) as scope:
a = tf. constant (5, name= alpha’)
W = tf.Variable(tf. random uniform([1, 2], -1.0, 1.0), name= weights’)
b = tf.Variable (tf. zeros([1]), name=" biases’)

LR E] TR =AM RAEA

* hidden/alpha
* hidden/weights

e hidden/biases

RNHE, = MEEL SIS NN A IR N hidden o FLEAMAY IF8A 0%, Ral AW, ity Bk
B+ SRS, RIEMASE R = AT 155 alpha , weights fl biases T .

A —AESG T, Bl ER IR AL W R AT IR AR TPIRAS
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s a)
| pool_1 ﬂ' pool_T1
B 3.3 RRETT IR 44 R
{pD{:lJ.} rm Histogra...
- Equal[1-...
control_dependency
CheckNumerics

. J

B 3.4 FEITI A FREL

AR YIARIE pool 1, gidifi LoyRsts  JIFM pool 1 AFREMIAE, sidhidr R — #
1+ FA BT RORETT BB 1Y RS I 42 AR A

T A PRI T R AR B0 T S e P B R AR DGR o G RARTEAG S — AR, A4 Fitgiut T LR Sked7 il vl Ak
i URIIAAFRIRLT, ATRLTEAULT .

A AR I T ATARAR K S5 JF 1, TensorFlow KIZRAPHRINERE R R BRI B . B 4cH
WORANEAEZ B tensor ke, FHSGOE I8/, M HIHOBH MR R 2O RIFRAE Chimma
B v, BT S ZIE RN CheckNumerics Al control dependency AN, BT RS B MR T

B M TFBHRG AR . KZH TensorFlow EIRA 0 T5 m, XHE 1 RUFIHARSY (2 IR 2 0%
o tetnn, VPR RHERIA BT BOAT RES A — MEHIKHEL R HIPTA indt 19 R R AR T fe 2 B3t i —
AMRELIIPLIE o

AT PIREL, WTRALIEETAT high-degree Wiy BRI — N ABXIL, A S HIZARE AL
o RAMAMREARERL T, BAVEH T/ T BEORIE /X E R R . 70 B S Y 08 A SRS
SIBRAs A 3K LY UM A R B BE A AR DR o



3 & stk | 105

[ 1 } < init Ve .
conv IO save . n
= — Equal[1-.. global_s... r: .

conv *
I:un'u'_12 : save
conv_2 | -
Bl H 3.5 conv & FEEIIE D head |+

- .

B 3.6 saveflifliit 2y N JE T A

ik conv 1 #igERed) save , yEEHA save Y save has a high degree, JE&AE N MJET A H

R W, 5 conv_1 WRERAEN AT S Ebs st e
We N T akelph/ b A%EL, BESR save fIRZ &R, FRA
W R ATSAS, MR MgEn Sy ... 12 more .

o NG TR 5 #E (series collapsing) o PR (Sequential motifs) JEAMIATAH [H] 45
¥yt LA RREE R A A BT 5, ST S — ANy i (stack) . SHKFEAIMZ kUL, R
BT TR, ST EEE A, SES RIS,

range[1-8]
B R 3.7 KR 3.8 I T
A R AR VRN, XS RIT

Ja, B D e — AR, TR T ORI R TR B AR, AR R X s
REPEEEReT
5 =94

High—level i mARGR— AN FRIE, XUk W IF—AN )= 15 Al

B H 3.9 4Hki

0 2 TR AR T B P A BRAN S 19
B A 3.10 Wity A sl

e e 2 T AHEE (A7 BRAS TS s34
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= =X
A 3.11 AHIES S5
AN
A 3. 12 #AET N
—ANE R
O
B 3.13 E s
AR

B A 3.

| %

14 2T

.15 Fmiiih

16 P

.17 514

R A A (0 R L

TR AR AT TR R AR AL

S, 2o AT R LUE A tensor K AEAZ 1K

MRS AAETEOR SRR, R AESI I TR, B TR T8 Xl i sl i3t + R IR

R MBI AT A AN B T DUAEG RO - I 75 (58 R 503 4 i LA

FERM—AMNMTITRIAT R OO E i e i - 428, ARl DUl —dokakrp— N, 9 g 2o

% JFHSBERI SRTEN, R A A RITER R A 2EL
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conv2 ~ DecodeRaw ~
Subgraph: 22 nodes Operation: DecodeRaw
Attributes (0) Attributes (2)
Inputs (1) little_endian {"b":true} -
norm1 - out_type  {"type":"DT_UINTS8"} -
Outputs (6) Device /gpu:0
normz2 -
_ Inputs (1)
gradients ReaderRead S
GradientDescent h
ExponentialMovingAverage Outputs (2}
save v Slice -
~ Control dependencies Slice_1 =
init =

IR 3019 BRI
Ff 3.18 —‘/l\gif(iﬂiﬂ'ﬁﬁé‘r%‘k‘ﬁ H_ 3.19 il;ﬁ'ﬂ;jj/ E’Jlﬂéfﬁ%ﬁ

PR R T R conv2 SRR R, ARRE R R RS DecodeRaw BT AL R T IR
PR R AN e s A, G TAEREE W, RARSRERS S e s & s .
(Y142 Pk

HFEXS T high-degree T mifMIBARMARAHL), EFAERT AL W ERILRERM NI i akdh, X
FEHAT BB TR R DR SR E I AR A 5

RHPERE R R A AN A PRI S T R A ETE, M2 AR DU IZ T R I

e, AEEB BT B, AR LR IK ERRIEFE I IS T 5. BOAIN SRR, 24> high-level
TR AR, S DUHIR KR AL R B, T 45— 17 B R AR (B 3T ML 7R 1 AN ) R 45
PEIBAT TAF Atttz b o SRR IR L P IR S B PR 1

B SRS AR (1



B 3.20 H4fifAE KR 3.21 fiksa it

BEA LI A RRIUR Y TL P OB RO B A PR

GERIRLI IO R SR ME— 1. #E A convl
0, 7R EARECPU, SR ECPU,

A conv2 i AT AHRIK SR, HARBUE Y Rt
(e

JE X : TensorBoard: Graph Visualization (U1 0) #i%F: @arln &%J: luckyb21
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HyE R

TensorFlowfe 3 U — AT 3Rk

o AHE (Feeding) :  fETensorFlowfE/FIg T I0%E—20,  ikPythonf UK 4 il .

o AICHFREEE:  fETensorFlowIRESn, ik M Z MBI -

o PUMEHHE:  FETensorFlow &l HhiE SUH B R ORAE B AT 2t (BUEH T8l B AU D)

| B
HyEie i (0 6)

o A% (Feeding) (T 109)
o MICPFEREEE (0T 110)
AE44, FLF (shuffling), M KNZR%kAAHL (epoch 1imits) (BT 110)
gL (0T 111)
o AP (U 112)
o b (0T 112)
* {#i/] QueueRunner fETHILLFE (UT 0)
o SR EEGE A A AR EA (B 0)

o Ak E N EE (Sparse input data) (U1 0)

. WIEEGE (0T 0)

« ZELmA (5 0)
| tressom

TensorF Low(M £l L5 WL VAR TETensorF lowia 5 B o HdlsiE AT —iK =, K, pythonia 5] LA
P E N B B TensorFlowd .

Wik gsrun ) BiFeval O BEGIA feed dict ¥, FILLUEFNEHT R,
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with tf. Session() :
input = tf.placeholder (tf. float32)
classifier = ...
print classifier. eval (feed dict={input: my python preprocessing fn()})

SRR AT DU FH 3 RV R AT AT — Aok R, (FUR AP (OB 2L placeholder opfis. Bl place
holder ¥4 K5 FIME— [ R P 2 b T 3R BEHOIR B4 (feeding) 97775, placeholder H1 A4 7 B I I AT,
[, WAREEHIR, R SR, W TensorFlowiB BN R 7/ B4R, FrA T I ARZE T4 pl
aceholder FEHtHH .

A LAZE[ tensorflow/g3doc/tutorials/mnist/fully connected feed. py href="https://tensorflow. googlesourc
e. com/tensorflow/+/master/tensorflow/g3doc/tutorials/mnist/fully connected feed. py) $k2IffH placehol

der FIMNISTYIZEHIE]F-, MNIST tutorial iR T ix—#]71-.
| Mk

IR SO R U e S B R I D IR

L ScfEsamR

2. HATHIEN) SCPFAAELR (shuffling)

3. THIERY EBRINZIEARE (epoch Timit)
4. A4 AFY

5. BN SOOI 5 2

6. ZOSRARNTH

7. ATHLEGTRAL B A

8. FEARAA
X4, ELF (shuffling), M KINZREREL (epoch limits)
DA g E ek & (Fhtl [7file0”, “filel”] , [(“file%d” % i) for i in range(2)] , [(“file%d” % i) for

i in range(2)] ) BF# tf. train.match filenames once FRAECRFZAEH25)3E.

WAL RATY, tf. train. string input producer PAZ%L. string input_producer SRAEK— 4 A5G H I BAA,
AR A o T B SR I

string_input_producer FEHLI A HLE SECRE B A ELUF S K IIZEREL,  QueueRunner 23 ) &GiRI%
X (epoch) ¥ T B I SCAE G N SCAEG AT, W shuffle=True [i&, S0 S04 HATELT AR, X —idFE
SELCEI AT, R e T RAP AR B 4 1) SCAE 44 A A
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XA QueueRunner FTAFLREIEIAL TSI EARAIERE,  IRIEL P RS SCPF A4 HEA RSO EA4 NS IR Se i AN 2
BHLZE S B 154818 1T

&N

FRAE ARG SCAAS 2, RPN SO R s, ARG S S A S B HE L5 T B2 28 1) read J7vk. [HILE81M read J7
VRS — N key KRR SCERI K g ad 3 O FIRAER B D, FINER—AFR SRR, XANFR
PR ] DA — AN AT AR, B s LS Dy 5Kk = O HLAIE R N FEAS

CSV 3t

MCSVICAF RSB, T B TextLineReader FII decode csv  #AE, Wi N BT Fs:

filename queue = tf.train. string input producer ([“file0.csv”, “filel.csv”])

reader = tf. TextLineReader ()
key, value = reader.read(filename queue)

# Default values, in case of empty columns. Also specifies the type of the
# decoded result.

record defaults = [[1], [1], [1], [1], [1]]

coll, col2, col3, col4, col5 = tf.decode csv(
value, record defaults=record defaults)

features = tf.concat (0, [coll, col2, col3, col4])

with tf.Session() as sess:
# Start populating the filename queue.
coord = tf. train. Coordinator ()
threads = tf.train. start queue runners (coord=coord)

for i in range(1200) :
# Retrieve a single instance:
example, label = sess.run([features, col5])

coord. request_stop ()
coord. join (threads)

FHR read MIPATHI S NSO IREC—ATNZY,  decode csv  HRAESMRNTIX 4T WA IR ik BAI%R.
MARSEAGK, record default ZH{AT IR 5K I BR B E BUAE .

FIA run B#E eval LPAT read ZH7, MRS tf. train. start queue runners JERF 44 3 78 31 FA

Yo TN read A2 B BH % 2 SCAE 4 BB R EAE A 1.

e K e 3%

M b E E K sk, A LM#T A tf. FixedLengthRecordReader ff] tf. decode raw #4E. decode ra
w ERAE R DA — N R O — uint8 ik i .
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25k, [the CIFAR-10 datasethref="http://www. cs. toronto. edu/ kriz/cifar. html) I)3C{HE e X

e BAOCR MK RO e ), —ANFIIORRAE, R IE3072F I EUR B . uint8 sk I bRUERR At nT LA
MHREENG R I HARIE R AT R . B ARSI LATE tensorflow/models/image/cifar10/cifarl0_input. py
), BARPRR TS WL AR

FRUETensorFlowkg s

Ty PP RAFAC S 77 6 T LA VPR HE R I At S5 e Ay TensorF Low T SZ F70A% 2, IX R 773 m] LAliTensorFlowft)
AR B Ty 55 W 25 N FH SR A AR UL I o S iR 77 ik g 2 A FH TFRecords A, TFRecords SCAFRLE T tf. trai
n. Example PR AAFEE (protocol buffer) (MM AFHEE T B [ Features href="https://tensorflow. googl
esource. com/tensorflow/+/master/tensorflow/core/example/feature. proto)) . VKA LLE—BACILSREU/KR 1K1 %L
W, B RIS Example MMM AEBL (protocol buffer), BHMNAFEEFHIE R —ANF4F 8, I Hil ¢
f. python_io. TFRecordWriter class® AF|TFRecordsff. tensorflow/g3doc/how_tos/reading data/convert t

o records. py BAEIXFE R —AMF .

MTFRecords A FH L EU S, TTLMEH tf. TFRecordReader [ tf. parse single example fEHT#%. XA~ parse si
ngle example ¥E/ET LUK Example PN INAEHR (protocol buffer) i Ak, MNISTIHIW FifliFH T convert t
o_records FIHJEEMIEIE. ESFH tensorflow/gddoc/how tos/reading data/fully connected reader.py , 4
LRI AME] SR fully connected feed AR AN LA EL#R o

itk 2

PRAT AR A I REA AR R UL B, XTI TR S8, IRATLAE tensorflow/models/ image/ci
far10/cifar10. py KBB4,  SRIBEALEEE i\ 8500 P R AR S FAL B AR 4511 o

Heab 2

CEHCR R AR, BRI SAT 55— B DRE A A REA O, SRR, DHRCTRATRERT of, train. s
huffle batch ALK BAF R ARIEAT L7 b 2

2R

def read my file format (filename queue) :
reader = tf. SomeReader ()
key, record string = reader.read(filename queue)
example, label = tf.some decoder (record string)
processed example = some processing (example)

return processed example, label

def input pipeline(filenames, batch size, num epochs=None) :


https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_input.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10_input.py
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/tutorials/deep_cnn/index.md%22
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/example/example.proto
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/example/example.proto
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/example/example.proto
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/example/example.proto
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/python_io.md%22
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/python_io.md%22
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/python_io.md%22
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/python_io.md%22
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/g3doc/how_tos/reading_data/convert_to_records.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/g3doc/how_tos/reading_data/convert_to_records.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/g3doc/how_tos/reading_data/convert_to_records.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/g3doc/how_tos/reading_data/convert_to_records.py
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#TFRecordReader
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#TFRecordReader
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#parse_single_example
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#parse_single_example
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/g3doc/how_tos/reading_data/fully_connected_reader.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/g3doc/how_tos/reading_data/fully_connected_reader.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/models/image/cifar10/cifar10.py
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#shuffle_batch
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#shuffle_batch
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#shuffle_batch
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#shuffle_batch
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filename queue = tf.train.string input producer (
filenames, num epochs=num epochs, shuffle=True)
example, label = read my file format (filename queue)
# min after dequeue defines how big a buffer we will randomly sample
# from —— bigger means better shuffling but slower start up and more
# memory used
# capacity must be larger than min after dequeue and the amount larger
# determines the maximum we will prefetch. Recommendation:
# min after dequeue + (num threads + a small safety margin) * batch size
min after dequeue = 10000
capacity = min after dequeue + 3 * batch size
example batch, label batch = tf. train. shuffle batch(
[example, label], batch size=batch size, capacity=capacity
min after dequeue=min after dequeue)

return example batch, label batch

U RART EERAN R SO P A A7 SR EL P MOFAT AR BE, WTRUMEA ¢f. train. shuffle batch join pRAL 7<)

def read my file format (filename queue) :

# Same as above

def input pipeline(filenames, batch size, read threads, num epochs=None) :

filename queue = tf.train.string input producer (

filenames, num epochs=num epochs, shuffle=True)
example list = [read my file format(filename queue)

for _ in range (read threads) ]

min after dequeue = 10000
capacity = min after dequeue + 3 * batch size
example batch, label batch = tf.train. shuffle batch join(

example list, batch size=batch size, capacity=capacity

min after dequeue=min after dequeue)

return example batch, label batch

LERXA 7, AREAR I T — S4B, (H 2 TensorF Low AR BE DRl 22 A SO B 32 4 A IA) — AR (ep
och) AN F] SCAF RIS CEE - FHE I UG FTAT SCAF O AR T 1k, GEBR UL MR ST 4 BB
BATHHIE AR ALK

Yy MR R T tf. train. shuffle batch PRA%L, ¥ B num_ threads FMERT 1. IXFh 7 ] DLORIE R —
I Z A — AN SO AT SR ((E2 S OE BRI T 6 AR) » A & Z AT RIS e A S IR T &
DL e T YNSRI RE AR — A SO s R —MREAS . dkb A 1o 2 IR A R4 A

PR—ILTE L DA IEINEFENE ?  PREL tf. train. shuffle_batch* “ATensorF low &AL T IR A 44 S IG5
N7 WSR2 08 2 IR, SRS I Rm AN N Z— Ee s e o3, H
&R LS TensorBoard : nf 4k 27 2.
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2 FEFIBAF]

FEAE il TensorF LowiEAT 5B vH 5, BRAE — Rl K ILA] .

1EnTensorFlowH AR ALPE—HF, BAFIBAE TensorFlow Bl 715 o X2 —FARAR S, wig s —
Fee HALSY ST LUBECE N 2. AR, FAb Y 55T DU e B 3N BB\ S5 i (rear) , AT LI BA A HT

uiis (Front) B G 2 MR .

N TIEZ TR, AEEATRE AR 1. FAVEEIE A “SeASL” BB (FIFOQueue) , FfA5ILA
P TC R A E . RF, AR TensorFlowld, & MBAFIHwDGE Mo, nkiz)E, e
(Ko . fEMEts, BAS R e 2 A et S 1 o

g = tf.FIFOQueue(3, "float")
init = g.enqueue_many(([0.,0.,0.1,))

g.dequeue()
X+1
nc

= g.enqueue([y])

X =
y:
g i

init.run()
g_inc.run()
g_inc.run()
g _inc.run()
g_inc.run()

Enqueue .  EnqueueMany Fl Dequeue #EHFIRIAT o AbA 17 EARBUAZIFREE, ARS8 e, itk A Ge15 25 h
BINZE . BATE WK CNIE RS k. s b, ZEPython APTHR, ‘BTl 2B BRI 77 (B g. enque
ue(...) ) o

MAEARCER AV T — /) T, iERATRA S0, .
| sz ek

BAFI, 4l FIFOQueue F1 RandomShuffleQueue , 7ETensorFlow(Fk & A0 v 4 I ER Ak 3 L,
Wi, — AN NG R 28—/ RandomShuffleQueue AT k5 B Il 5 Ier 4N «

o ZNLRMERINZREA, I HALX LA
o T NIIGREREAT AN, BEiAE o MAS R R B fs /MK AEA (mini-batches) .

R B E 20 E, IEWAEReading data how toHsmiff), [FI, Reading data how totHMEHEHLFHIA T 40
A Tk S N T PO R I I R
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TensorFlowf Session X% e n] LASCFF 2 L6 FER, b2 AEFE v LR 5 Hb s A IR — N2 1F (Session) JfHIf:
T HATERAE . BRI, EPythonfE P sSKBLIX FERI HATIE S HIIEARE S o BT LR FEAR LN RER: R D &AL, S b2
BER IERI ORI, Gl f w5,  BAA 20 BERE IE A 521

Fr=F-TensorFlowdefit TP/ NSESRIBBI 2 2R FE RS . Coordinatorfl tf. QueucRunner. M TF_LIXPINISA50
WM. Coordinator ZEAJ LA K A5 1k 2 AN TARZERE I Ho1n) AN E S5 455 I AT LA 2R £ b i RE e ai o
o QueueRunner AR Z AN TAELAE RN 2 AN sk EHEN R —A AT

I Coordinator

CoordinatorEHIRF B ZANERENIR LIE, 2AERBRPL L. HIEEIEA:

*  should stop() :WIHZFEN IZAF (R [H] True.

*  request_stop(<exception>) : iHKIZLLFE L.

+  Jjoin(<list of threads>) :ZFfFilifiEMLfE& L.

et — Coordinator X%, SRJGH . —4E{# ] Coordinator XML, XULLLFLE T —HIGHIEBIT, —

H3 should stop () R Truem 5 11, ATARIZEFEAR AT LAy i V1 SA T A v %45 1l e LR 2 request_sto
) s RIS AR ZEFERG should_stop O HFIRM] True , SREHBE K.

—~

p

T

IR A HAT, B3 Coordinator WH 715 115K,

T

IR Se R H, 13K Coordinator 245 ik HAth 2R FE .
def MyLoop (coord) :
while not coord. should stop() :
...do something. ..
if ...some condition... :
coord. request stop()

# Main code: create a coordinator.
coord = Coordinator ()
# Create 10 threads that run ' MyLoop()’
threads = [threading. Thread (target=MyLoop, args=(coord)) for i in xrange (10) ]

# Start the threads and wait for all of them to stop.

for t in threads: t.start()
coord. join (threads)

AR, Coordinatorn] DA LR FE LACR R Ft . LI ARAS FO& — AR T, ZE W SEBLIR IRHMBEAS L 58 4
84k, Coordinatorif SZFRHHEFIIRE 79, HAKT LAZ % Coordinator classff Ry,
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I QueueRunner

QueueRunner QI —4IZFE, IXLLLEREnT LI & M TEnquenedi i, Al 148 H [F]— Coordinatorsi b 2
LR, A, —ANQueueRunneraXizfT—A closer thread, *4Coordinatorit®|S#r R, XA closer

threadss H 8 < RS

EATLME ] —queue runner, SRSEHL EIRGH .  HHLES M TensorFlowl&3, IXAMEIZAL A ASIREARE
Ao B BREATEREAFEASEAN NS P IIERAE . BN training BRI ER S IIFEA

example = ...ops to create one example..
# Create a queue, and an op that enqueues examples one at a time in the queue.

queue = tf.RandomShuffleQueueC(...)
enqueue op = queue. enqueue (example)
# Create a training graph that starts by dequeuing a batch of examples.

inputs = queue. dequeue many (batch size)
train op = ...use  inputs to build the training part of the graph..

7EPy thonfIIZRFE 7, A4 QueueRunner KIZATJLANEAE,  XJUANEFELBFEA, JF HAFEAAENBN
Al G4 Coordinator , ilqueue runnerfdiff] Coordinator K3 BNIXLELLfE, BI&E - PNINZGRITEES,  3FHAE
F Coordinator ﬂ%??ﬁﬂ QueueRunner E@éﬁi%ﬁ]ﬁﬁé%ito

# Create a queue runner that will run 4 threads in parallel to enqueue

# examples.

gr = tf. train. QueueRunner (queue, [enqueue op] * 4)
# Launch the graph.

sess = tf.Session()

# Create a coordinator, launch the queue runner threads

coord = tf. train. Coordinator ()
enqueue threads = qr.create threads(sess, coord=coord, start=True)

# Run the training loop, controlling termination with the coordinator.

for step in xrange (1000000) :
if coord. should stop():
break
sess. run(train op)

# When done, ask the threads to stop.

coord. request_stop ()
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# And wait for them to actually do it

coord. join (threads)

JHidqueue runners)i s ILEFEAA L AL BRHEIEAEASIBAA o AdATTIEFHPEFI AL BE th BA A P~ 2E 2, L3S OutOfR
angeError 5S¢4, XA R TG . i Coordinator [KIVIZFEFAE EAGIR b 201 5] i il SE R

,,,,,

=2 R TP o Tl (TN D B 6 T N

try:
for step in xrange (1000000) :
if coord. should stop():
break
sess. run(train _op)
except Exception, e:
# Report exceptions to the coordinator
coord. request_stop (e)

# Terminate as usual. It is innocuous to request stop twice
coord. request_stop ()

coord. join (threads)

JECHBE: [Threading and Queueshref="https://github. com/jikexueyuanwiki/tensorflow-zh/blob/master/S

OURCE/how tos/threading and queues/index.md”) #Hi%: zhangkom FEXf: volvet
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BE—AHr Op

TR KA :
o K CH A E TR
T4 N4k TensorFlow YIS H BE L.

WA T A R AR AR B R A, ARATL A el —As. A T Op REREEAIRA N | RN LA
T LA

o A O SCPFREENET Op. Op NS SCOUE A ALY, AEFGEMINA T Op W shdr. B,
M Op ST Op W47, JFfE T E RSN .

o AEH] Cr+ SEBL Op. BE SRR Z A “kernel”, WLMFAEZAS kernel, LUERCAFMZLH (CPU, GP
U 25) AN R RN /i SR

o @I Python fU3£8% (wrapper) . XAMEZEZEGIE Op MIAFF APL. Myt Op I, 2 BEIEMR A
BN BOAM B, WEnT DA AT B EAESS, ] Aas i — A i e e 2%,

(i) 5 EREOHE Op B,
(A[k) 5 ey, ik Op M AFIIL shape. ZPREAEW SLVF Op HEWT shape.

o MK Op, WA Pyhton. TSR LT AR, 0] LUH Py thon[fGradientChecker RR'E »

| wz
hn—A%r op (5L 6)

* EX Op KR (BT 119)
e 5 Op SEHL kernel (VT 119)
o ERUE et (50 120)
* Python Op &:d% (W 120)
+ C++ Op e (U 121)
« fafr Op AefTIEW L/E (W 121)
o RS (T 122)

* Op vEM (UL 122)
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o @t (i 122)
o JEPERA (00 124)
« & (I 126)
o AT (U 131)
o JEAHEAENE (U0 133)
« GPU Z#F (T 133)
* ] Python SEIUBERE (UL 134)

* {fiff] Python 53¢ shape pR%L (W 135)
| sz op
i TensorFlow REUHEMEKE X Op WA, fEFEMI, 5 Op HIAFR, ‘ErfAN CERFZRR) i (8

MAFK), NPTt ZAEM miE (U0 122) SO B,

T AR B AR, Al AR Op M. 3% Op 52— int32 W tensor fEN A, Hr
XA tensor [H—ANEIA, RIASR tensor ME—XHTETHE—NICEME N 0. A XM tensorflow/cor
e/user ops/zero out.cc , JFYHF] REGISTER OP 7K X Op [Kg:0.

#include “tensorflow/core/framework/op. h”
REGISTER OP (“ZeroOut”)
. Input (“to_zero: int32”)
. Output (“zeroed: int32”);

ZeroOut Op 5% 32 {/3&AIf) tensor to zero VENHIA, Hill 32 {73AIf) tensor zeroed .

i 2 V=S Op BRI 11, JETH ey 235, LR Rilgk FUGR AR R B by A
I A Op SZ¥R kernel

(03 ST 25, AR N REA Op BB UiEEE kernel 95— AMOIEE— UG, 4K Opkernel ,
Bidi Compute JjiA. Compute JjiEPRft—2EALN  OpKernelContextx MIZHL context , HI TV —L&4 H]
s &, Bl AR tensor.

B kernel ¥SMBINIA QIR SCLEF, kernel A RAIT H AL S



#include “tensorflow/core/framework/op kernel.h”
using namespace tensorflow;
class ZeroOutOp : public OpKernel {
public:
explicit ZeroOutOp (OpKernelConstruction* context) : OpKernel (context) f{}
void Compute (OpKernelContext* context) override {
// 3REUIN tensor.
const Tensor& input tensor = context—>input (0) ;
auto input = input tensor. flat<int32>();
// Bl A tensor.
Tensor* output tensor = NULL;
OP_REQUIRES OK(context, context—>allocate output(0, input tensor. shape(),
&output_tensor)) ;
auto output = output tensor—>template flat<int32>();
// WE tensor BREE—NZAMIICRELEN 0.
const int N = input. size();
for (int i = 1; i <N; i++) {
output (i) = 0;
}
// RT R OR B 2R A TR A,
if (N > 0) output(0) = input(0);

a0 | 120

SEL kernel i, KR HGEME] TensorFlow FREEH. VRN, WILAIREZ kernel BATHIIZANLIR 44k #iltn

LR E — kernel £ CPU Fizfy, H—M{E GPU LizfT.

MRS INAZE]  zero out.cc H, M ZeroOut op:

REGISTER_KERNEL_BUTLDER (Name (“ZeroOut”). Device (DEVICE_CPU), ZeroOutOp) ;

— H GG 225 T TensorFlow , Tensorflow ZR4¢A] LAAE 7 55 5 | FHAI{E Hi% Op

| 2z stz

Python Op fu3%g%

ik TensorFlow I8, PR AE  tensorflow/core/user ops H3E N [ Op 2= HZBIE  bazel-genfiles/tensorf
low/python/ops/gen user ops.py Cff F1/E/ Python Op fu3ds. L LUT AW, fUELE Op 5IAR]  tensorfl

ow/python/user ops/user ops.py H:

from tensorflow. python. ops. gen user ops import *
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PR LLE B R58  BRBCE ol H RSB Sk, w00 E R E sl A A, #E tensorflow/python/BUILD
AFh, B AAEINE] “user ops” [ hidden K.

tf gen op wrapper py (
name = “user ops”,
hidden = [
"Fact”,
1,

require shape functions = False,

BB “Fact” HIHECHK Op. )G, 7 tensorflow/python/user ops/user ops.py FPESIIVRIKIEACSZILER
.o, B REAES T B3 AR ECRITIEIE Op Wi BB T, kR B 3 AR BT gen use
roops M, ZWE T ATFRILIE 7). #iln:

def my fact():
" A Op H A AR R

return gen user ops. fact()

C++ Op 33

Bk TensorFlow I, AT  tensorflow/core/user ops MY T Op & HZNEIE C++ Op GEEE. il
tensorflow/core/user ops/zero out.cc W] Op X HBNE bazel-genfiles/tensorflow/cc/ops/user ops. {h,c

o) AR
tensorflow/cc/ops/standard ops.h JHT FAHB, SAH/HEX Op HahA ) adiss.

#include “tensorflow/cc/ops/user ops.h”

| ®#5 op semiER T

UF O TSI Op 17 g S IMARE 2. )3 CfF  tensorflow/python/kernel tests/zero out op_test.p
vy, BELUTHAE:

import tensorflow as tf
class ZeroOutTest (tf. test. TestCase) :
def testZeroOut (self):
with self. test session():
result = tf.user ops.zero out([5, 4, 3, 2, 1])
self.assertAl1Equal (result.eval (), [5, 0, 0, 0, 0])

RJEIZ AT IR

$ bazel test tensorflow/python:zero out op test
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| soirsr

IR EIMERE Op REWS Y FZEAE{] shape [ tensor L. W HAANFF| vector I WE? IXmMETEAE ik Op
Kernel SEIHVS AR GRS 7.

void Compute (OpKernelContext* context) override {
// 3REU#IN tensor

const Tensor& input tensor = context—>input(0) ;
OP_REQUIRES (context, TensorShapeUtils::IsVector (input tensor. shape()),

errors::InvalidArgument (“ZeroOut expects a 1-D vector.”));

/] ...

OP REQUIRES W& frfii N vector, WIHAIE vector, F'E InvalidArgument ARZSJIFIR[A].  OP REQUIR

ES %5 HEASEG
e context : AJLL/E—A OpKernelContext &Y OpKernelConstruction 54} (Z0. tensorflow/core/framewo
rk/op kernel.h ), H SetStatus() Jyy¥u{d FH 3.
o R 4M::  tensorflow/core/public/tensor shape.h MW —IS3F tensor shape [FIERZL.

o AN P A AR R . BRI Status MR EIR, B tensorflow/core/public/status.h . Stat
us BEHF—AKR GEFE InvalidArgument , (HAWJDURALAZEA) FI—MHE. WG — PR REL

F tensorflow/core/lib/core/errors.h M.

I AT — AN BRI Status XWBRAE—ANMER, ATLMER 0P REQUIRES OK . 3265y LG I 31 5
, S EAEE R, &R EEAT.

Op W
JE M
Op WA EM:, BYERMEA Op dnEIE s &, B TRE Op, £ kernel SEBLH, Op VEMHHHIA
T 2R rp, Syl gy X s M. RO Re A S A @, RO NI RGPS &, B ] DAAESAT 5

Perp ek, ATUMEA feed 2555, JmAERI T-SiBl Lo A CVAMEI S, Bllnsgm op 240 (El%m A4
HY AR RS AY) A B L R T DO o e S B

A Op WRTBUM Attt JVESREJEIERIAFRANSER,  lttke X—AM @k, BT

<{name>: <attr—type—expr>


https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/lib/core/errors.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/lib/core/errors.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/lib/core/errors.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/lib/core/errors.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/framework/op_kernel.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/framework/op_kernel.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/framework/op_kernel.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/framework/op_kernel.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/public/tensor_shape.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/public/tensor_shape.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/public/status.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/public/status.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/lib/core/errors.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/lib/core/errors.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/lib/core/errors.h
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/lib/core/errors.h

<name> WALAERIIFSL, WLLHEE, F0E FRIZ4dik. <attr—type—expr> & —MRIKIEA, BT
(JT 0):

B, WARAEE ZeroOut Op fRAfF—MHITRSGI, #Hnix Op AMUPURAT—AIea, RATLEM Op Wik :

REGISTER OP (“ZeroOut”)
.Attr (“preserve_index: int”)
. Input ("to_zero: int32”)
.Output (“zeroed: int32”);

PRI kernel W LAAERIERAECE, Wi context ZEUFHIXAEME:

class ZeroOutOp : public OpKernel {
public:
explicit ZeroOutOp (OpKernelConstruction * context) : OpKernel (context) {
/] AREEARAT I 2 5 ME
OP_REQUIRES OK (context
context—>GetAttr (“preserve index”, &preserve index ));
// Kty preserve index &7 M IE
OP_REQUIRES (context, preserve index »>= 0,
errors: :InvalidArgument ("Need preserve index >= 0, got 7,
preserve index ));
}
void Compute (OpKernelContext* context) override f{
/...
1
private:

int preserve index ;

ZfHW LAE  Compute  J7 %A 4fflif -

void Compute (OpKernelContext* context) override {

/]

// Kty preserve index VU [ &5 &k
OP_REQUIRES (context, preserve index < input.dimension (0)

errors: :InvalidArgument (“preserve index out of range”));

// BEHH tensor FIAMIIGHREN 0

const int N = input. size();

for (int i = 0; i < N; i++) |

output flat(i) = 0;

1

/] DRAEVE R NME

output flat (preserve index ) = input (preserve index ) ;

}
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J T HeRfaAeErE (B0 0), K MEPERIE—NCAW Op i, BHRE —MERME (BT 0) :

REGISTER_OP (“ZeroOut”)
.Attr (“"preserve_index: int = 07)
. Input (“to_zero: int32”)
. Output (“zeroed: int32”);

JE R

A T LA T T A 2R
* string : AR BRI TR (UTFS AL A) .
© int @ MR
o float : —/NEFAHL
* bool : HEU.
* type : Datalype FETIFRBZ —.
e shape : —4> TensorShapeProto .

*  tensor : —% TensorProto .

o list(type>) : <type> IR, A <type> LAz — AR list(ist(Ktype>)) JEICRLM.

BB L op_def builder. cc:FinalizeAttr A,
BRIME R 4
JEERTREAERINE, — LU BT LA AR A T8 M AREER BN, R LTS <att

r—type—expr> JEI:

e {"<stringl>’, '<string2>’} : JBYEELIE AT, BEATBLY  <stringl> B8 <string2> . (HIE
VRO S TR, string , AR T. FRIEAERL T PDHEE:

REGISTER OP (“EnumExample”)
Attr(“e: {"apple’, ’orange’}”):;

o {<typel>, <type2>} : fHAE type A, HMA <typel> BR <type2> Z—, HHR <typel> Al <lty
pe2> WMEREA RN tensor M. FRIGIFREBIEMZEALY  type , AW {..) FEWHHE K

By plin, 72 MK TR, ErE o BSRBAZI0CN  int32,  float , B bool :

REGISTER OP (“RestrictedTypeExample”)
Attr (Pt {int32, float, bool}”);
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o XHAT L IR A AR R EE DT S

*  numbertype : PFREIZFEBONEFEIHRT, HIHE string JE bool [,

*  realnumbertype : 5 numbertype X &AL A e

* quantizedtype : 5 numbertype XHJEHZEEEAAEE (quantized number type).
IXBESEI KB FRAE  tensorflow/core/framework/types. h  SCAFH BT R ECE X (41 NumberTypes () ). A )E
Pt N R AT

REGISTER OP (“NumberType”)
CAttr (“t: numbertype”) ;

XFFIXA Op:
tf. number type (t=tf.int32) # {4l
tf. number type (t=tf.bool) # T4k

©int >= <> EHAGUE ML, HREATET @, @ 2 PAR%E
filhn, T Op FEMHERIENE TIEIE o MHERDHN 2.

REGISTER OP (“MinIntExample”)
Attr(a: int >= 27);

o list(Ktype») >= <n> @ —A <type> KWMLK, FVIRKEWINKTET &> .

B, TR Op WMHRAEREEE a 2SR, FIRFRIGERREE int32 B0 float JIRKERDN
3.

REGISTER OP (“TypeListExample”)
Attr (a: list({int32, float}) >= 37);

IR = ddefault> BIZARKMRE, 4o MEMHEReESOME (FILAE B3 AR RIS B AR Rl it @ M),
R

REGISTER OP (“AttrDefaul tExample”)
Attr (i int = 07)

BRIME SCRF TS e % GraphDef € X[¥) protobuf FRIxH g AfiH.
NS AT R T BRI 1 1

REGISTER OP (“AttrDefaul tExampleForAllTypes”)
Attr(“s: string = foo’ )
Attr (i int = 07)
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Attr (“f: float = 1.07)

.Attr(“b: bool = true”)

Attr (“ty: type = DT _INT32”)

.Attr (“sh: shape = { dim { size: 1 } dim { size: 2 } }”)
Attr(“te: tensor = { dtype: DT INT32 int val: 5 }7)
Attr (71 empty: list(int) = []7)

JAttr(“1int: list(int) = [2, 3, 5, 717);

TR E RO LM IR DT« K.

Type Polymorphism
X T AR LT LU A [R) R0 N B AR AN R 2R A R ) Op, AT RAAEAE Op BAR N /4 288 L ¥R 2 — AN s vk
(U0 0). —MREESE, AR ADSCFFRREEN—  OpKernel .

B, BT int32 4k, AHE ZeroOut Op 37 float , JENHMCIZUITF:

REGISTER OP (“ZeroOut”)
Attr (“T: {float, int32}”)
. Input (“to_zero: <b>T</b>”)
. Output (“zeroed: <b>T</b>”);

XBE Op FEMMCASILAESRE TN MBIAZ,  float B0 int32, i H BEARG ARG e T FRE )28
T, fvth R .

A4 {Bnaming) FiN, Fidl, FUBEMEEE AT H snake case fivAgvk. ME-—WIANE E MW ER N
TR NI —30 . s B, XL )@ vk nf DLy HERT ok, A S HIE Op MR, ),
ZJa A~ ZeroOut & X Aiff) Python BRZLUN T :

\_

tl[

def zero out(to zero, name=None) :

e
to zero: —/ Tensor . WA FAIZEM 2 —:
“float32 , int32 .
name: #AEM4 T (ATIE).
IR [HA -

—A> "Tensor , KA “to zero —Ff.

nnn

AN to zero J&—A~ int32 [tensor, AR5 T K#iEZ) WE N int32 (S LJE DT _INT32 ).
TRLEHE T L 0 @ P B FR A B K SR H SRl dy 4472

N A — A 2 B ShHERT OB, B AT DO 1



REGISTER_OP (“StringToNumber”)
. Input (“string tensor: string”)
. Output (“output: out type”)
CAttr (out_type: {float, int32}”);
. Doc (R”doc (
Converts each string in the input Tensor to the specified numeric type
)doc”) ;

TEXFMEBL T, I SR Python AXUA% Hh i e i i 2R A

def string to number(string tensor, out type=None, name=None) :

"R Tensor HRIAE AR ER AL AR E AT SR

S
string tensor: —% string Z8ZAYf) Tensor .
out type: —/NH[IEM] “tf. DType , HUE N tf.float32, tf.int32 .
BRIMEAE tf. float32 .
name: FAEMAFR (AIE).

A

IR [AIE :
#/I\‘

nnn

out type ZRAIff] “Tensor .

#include “tensorflow/core/framework/op kernel.h”
class ZeroOutInt320p : public OpKernel {
/] RZHT—HE
}s
class ZeroOutFloatOp : public OpKernel {
public:
explicit ZeroOutFloatOp (OpKernelConstruction * context)
: OpKernel (context) {}
void Compute (OpKernelContext * context) override f{
// RPN tensor
const Tensor& input tensor = context—>input(0) ;
auto input = input tensor. flat<float>();
// Bl tensor
Tensor * output = NULL;
OP_REQUIRES OK (context
context—>allocate output (0, input tensor.shape(), &output));
auto output flat = output—>template flat<float>();
// BB tensor IFTHIGHEN 0
const int N = input. size():
for (int i = 0; i &lt; N; i++) {
output_flat(i) = 0;
}<br/>
/] AR H NN
if (N &gt; 0) output flat(0) = input(0);

R SIEN

1

[

BN
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// ¥R, TypeConstraint<int32> ("T") WA R “17 (fE_ LM Op WM
[/ X)) e 7int327, A REsLfifh.
REGISTER _KERNEL BUILDER (

Name (“ZeroOut”)

.Device (DEVICE CPU)

. TypeConstraint&lt;int32&gt; ("T”)

ZeroOutOpInt32) ;
REGISTER KERNEL BUILDER (

Name (“ZeroOut”)

.Device (DEVICE CPU)

. TypeConstraint<float>("T”),

ZeroOutFloatOp) ;

AT ORFrI R HAENE (B0 0), RN A CAN op dsIHETER, 2fie—EIAME (0T 0) :

REGISTER OP (“ZeroOut”)
Attr ("T: {float, int32} = DT INT32")
. Input ("to_zero: T”)
.Output (“zeroed: T”)

W FTFERINE 2R, 41 double :

REGISTER_OP (“ZeroOut”)
Attr (“T: {float, double, int32}”)
. Input (“to_zero: T”)
. Output (“zeroed: T7);

AT TG A BB RIS TR OpKernel  QURS, JTE¥ATLAS A4S Cr+ BN 488, DMRTEENR—

ANEFIRAE X keneral yF/JF ( REGISTER\ KERNEL\ BUILDER ).

template <typename T>;
class ZeroOutOp : public OpKernel {
public:
explicit ZeroOutOp (OpKernelConstruction* context) : OpKernel (context) {}
void Compute (OpKernelContext* context) override {
// HUEEA tensor
const Tensor& input tensor = context—>input (0);
auto input = input_tensor. flat<T> () ;
// BN tensor
Tensor* output = NULL;
OP_REQUIRES OK (context
context—>allocate output (0, input tensor. shape(), &output));
auto output flat = output—>template flat<T>();
// BB tensor KIFIHILEA 0
const int N = input. size();

for (int i = 0; i < N; i++) {
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output_flat(i) = 0;
}
// Preserve the first input value

if (N > 0) output flat(0) = input(0);

}
};<br/>
// @&, TypeConstraint<int32> ("T”) EMEEME "T7 (& Ll Op FMHCSH
/) EXHY) WS 7int327, ARESBlfk. </b>
REGISTER KERNEL BUILDER (

Name (“ZeroOut”)

.Device (DEVICE CPU)

. TypeConstraint<int32> ("T”),

ZeroOutOp<int32>) ;
REGISTER KERNEL BUILDER (

Name (“ZeroOut”)

.Device (DEVICE CPU)

. TypeConstraint<{float>("T”),

ZeroOutOp<float>) ;
REGISTER KERNEL BUILDER (

Name (“ZeroOut”)

.Device (DEVICE CPU)

. TypeConstraint<double> ("T”)

ZeroOutOp<double>) ;

WIRATIRZ BB, AT LUK A A2 R S

L.

#include “tensorflow/core/framework/op kernel.h”

#define REGISTER KERNEL (type) \

REGISTER KERNEL BUILDER (

Name (“ZeroOut”) . Device (DEVICE CPU). TypeConstraint<type> ("T”)
ZeroOutOp<type>)

REGISTER KERNEL (int32) ;

REGISTER KERNEL (float) ;

REGISTER KERNEL (double) ;

#tundef REGISTER KERNEL

W FYE N kernel AfdiFHMRLLSEAY ARA] e n] LG tensorflow/core/framework/register types.h HEAEMI%::

#include “tensorflow/core/framework/op kernel.h”
#include “tensorflow/core/framework/register types.h”
REGISTER OP (“ZeroOut”)

.Attr (“T: realnumbertype”)

. Input ("to_zero: T7)

. Output (“zeroed: T7);
template <{typename T>



class ZeroOutOp : public OpKernel { ... };

#tdefine REGISTER KERNEL (type) \

REGISTER KERNEL BUILDER ( \
Name (“ZeroOut”) . Device (DEVICE CPU). TypeConstraint<type> ("T”), \
ZeroOutOp<type>)

TF CALL REAL NUMBER TYPES (REGISTER KERNEL);
#undef REGISTER KERNEL

) K N
B T REME AN AN SRR tensor MMM A, Op ESLFFEMZ A tensor fE WA B,

FERETORIBI 75, JwtE T Al 7 DRBIE, JFFEINECAMA  in A out [RSRAL BN 2y
AFRERBMN tensor FIFK. BEARBAMELKRYS T, B tensor BEaMER 21,

REGISTER OP (“PolymorphicListExample”)
Attr (“T: list (type)”)
. Input ("in: T7)
. Output ("out: T7);

WP R AT IR S B A RS AT AT, B A2 float Ml double ZRFU[ tensor FIFK.
Bitn, XA Op A2 Wi AZKAELN  (float, double, float) MI%HE, HAEMISEM T, HHBRMER A (£l

oat, double, float) .

REGISTER OP (“ListTypeRestrictionExample”)
Attr (“T: list({float, double})”)
. Input (“in: T”)
. Output (“out: T7);

WA A H R P FTE tensor &R 2KM, RFTFEG FHACIYS:

REGISTER OP (“IntListInputExample”)
JAttr (N: int”)
. Input (in: N * int32”)
. Output (out: int32”);

KBS int32 tensor SR, JFMA int J@PE N ORIRESIRMKEL.

KA AT TR (U0 126). BRI, BIANRE A tensor FIFR, KN N7, KA T,

HJEEAS "1 [f] tensor:

REGISTER OP (”SameListInputExample”)
CAttr (N: int”)
Attr (“T: type”)
CInput (“in: N % T7)
. Output ("out: T7);



BB, tensor FIRMNE/NKENT. XALAREL LB Hime i mtEm—"1 =" 258 (0 0) K
AR
REGISTER OP (“MinLengthIntListExample”)

Attr (N: int >= 27)

. Input (in: N * int32”)
. Output (out: int32”);

[FIFERTELAE T T “list (type) " J@ME:

REGISTER OP (“MinimumLengthPolymorphicListExample”)
CAttr (UT: list (type) >= 37)
. Input ("in: T7)
. Output (“out: T7);

i N\ L

AT IR, A Op JENHRAE AT LR E 2 AN A i

REGISTER OP (“MultipleInsAndOuts”)
. Input ("y: int327)
. Input (“z: float”)
.Output ("a: string”)
.Output ("b: int32”);

AN A B B
<{name>: <io—type—expr>

Hr <name> PAFERHTSL, HRBEHREE:, FHREFTFRIZG41A.  (o-type—expr> AILLE FHIRMKIEA 2

o ltype> , —AEIVEMEIARE, W1 float, int32, string. XA[HTIRELSEEUIIHES tensor.

o

> W47 Tensor ZEAUHIFE.

REGISTER OP (“BuiltInTypesExample”)
. Input (“integers: int32”)

. Input (“complex numbers: scomplex64”) ;

© <attr-type> , —NEPE (U0 0O)FI—PKE type HESEMFIER list(type) (AIHE CEREME). %iEE

S A Op (D 126).
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REGISTER OP (“PolymorphicSingleInput”)
CAttr ("T: type”)
. Input (“in: T);
REGISTER OP (“RestrictedPolymorphicSinglelnput”)
JAttr (T: {int32, int64}”)
.Input ("in: T);

BRI BN list (type) ¥ ARVFAREZ —ANFHIN tensor.

REGISTER OP (“ArbitraryTensorSequenceExample”)
Attr ("T: 1list (type)”)
. Input ("in: T7)
. Output (“out: T7);

REGISTER OP (“RestrictedTensorSequenceExample”)
Attr ("T: list ({int32, int64})”)
. Input ("in: T7)
. Output (“out: T7);

R, WA T, RO AR ST i AR

e <number> * <type> , —HINEA[FEZEAH] tensor, <number> S~ int BHMIBMHILFK.  <type> H
P& LT int32 Al float [W4EFERA, B3 —A type RMEMHMAZE. WrEIH 0T, %
BlFHeZ—/ int32 tensor FFRAEN Op HiA:

REGISTER OP (“Int32SequenceExample”)
.Attr (“NumTensors: int”)

.Input (“in: NumTensors * int32”)

JRFERBI TR, %G PRS2 N2 tensor FIERAEN Op A

REGISTER OP (”“SameTypeSequenceExample”)
. Attr (“NumTensors: int”)
Attr ("T: type”)

. Input (“in: NumTensors * T”)

o Tensor M5IHFERA Ref (Ctyped) , A <type> JE LRIz —.

AN AR RS AN A RSB, SR T DL HERT R, SCBLZRE, R T (1Y
WRGAE R T 8 N), HelfmA, fl, MR R BS - FHEAX L K545 22

R4 i (B 0) s A 24y,

HLZMITS MW, tensorflow/core/framework/op def builder.h
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If) 5 e 2

HH, R SR IR ) HEAE : Op AEADRTRES, i PREAE A TH RS IE (P 8U4E. GraphDef {56
T L AE.

I LR DR 1R )5 e ki 5 2

L AR Op BB st BOAME, HEOME F AT AT e . B — e 2 S8R N 2 584
PR FT B G T BOME, DR GG R 544, i, i Ak
REGISTER OP (“"MyGeneralUnaryOp”)

. Input ("in: float”)
.Output ("out: float”);

RGE N MR A A 23, HAORFY Ja A

REGISTER OP (“MyGeneralUnaryOp”)
. Input ("in: T7)
.Output Cout: T7)
CAttr (“T: numerictype = float”);

L5 — AN B LR & 2 4. i, ARaTBKE {int32, int64}) 824 {int32, int64, float} , BLH,

¥ {”apple”, “orange”} A%N {”apple”, “banana”, “orange”} .

2. IE4S Op SRRV I0—LET0 H A E— AR IRAE AT, SROWHTE Op Msinan & 2sinl. a4 23 ia) ml LA /R
Op 5 TensorFlow ASRIAHEIGNE Op F=Adr 4 ihse

3. ATV S LT Op ARG, BRI, BT, SRR AR AR TE (B,
Bk, BOR ORI AL AN .

AR AR R A, TSAREIEE B, SKSTLT Tl
| GPU H%

PRAT ASEIRANE] ) OpKernel, #43rhz —yE30 GPU, J3—ANEME] GPU, IEWI A AR kernel (1L
126) —Fkf.  tensorflow/core/kernels/ " —48 GPU ZLRMIMI 7. HE, —4% kernel [ CPU FRANI T . cc
XA, GPU WIAPL T _gpu.cu.ce 3CFF, FEZERMRAEAL T oh SO

i, pad op BT GPU kernel AMRIH & ACHS IULE  tensorflow/core/kernels/pad op.cc 1. GPU kernel %

F tensorflow/core/kernels/pad op gpu.cu. cc , FLEH—PERERILE XL tensorflow/core/kernels/pad o
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p.h . WEEREMIIEE, MR pad B GPU AR, JPRTHER  “paddings” HNLERNGZT. AT
SEHLIX— A, BB BRIl O IRAFAE N AF R, N kernel VEM—A HostMemory ) M. WI'R:

#tdefine REGISTER GPU KERNEL (T) \
REGISTER KERNEL BUILDER (Name (“Pad”) \
.Device (DEVICE GPU) \
. TypeConstraint<T>("T”) \
. HostMemory (“paddings”), \
PadOp<GPUDevice, T>)

| /8 Python SEBUBE

E— Op 4U%KIE, TensorFlow M HaMsr (R MERR) KEGSINF Op LRRSEEIESA, [ A
SN Op (BWALEIZE) . AT A GE SH1 Op PrlA LAE, D2EM-— B %L, M Op M
THERAEE, JFRMIMCE BAELAH .

e b, W —A Op U NG = £\, FEMBIEEE Op it DU EEREN, # \ (\partial / \partial y\)
kR 4 \ (\partial / \partial x\) MIEREEIZE.

$$\frac {\partial} {\partial x} = \frac{\partial} {\partial y} \frac{\partial y} {\partial x} = \fra

c{\partial} {\partial y} \frac{\partial f} {\partial x}.§$

£ ZeroOut MIFIFrh, SN RE—AmEEmbm L, Frel, RREAREEMR tensor WA —AMA
Wi W PR

from tensorflow. python. framework import ops
from tensorflow. python. ops import array ops
from tensorflow. python. ops import sparse ops

@ops. RegisterGradient (“ZeroOut”)
def zero out_grad(op, grad):

""" zero out HIEREE.

S
op: ;\L_1T®d i} ze;oiout‘ CHERVET, MTUAR TRREUEA Op R4 A N4 .
grad: f0& “zero out FHHEIELE Op

IR [A]
REFEHIN zero out” I

to_zero = op. inputs[0]

shape = array ops. shape(to zero)

index = array ops. zeros_like (shape)

first grad = array ops. reshape(grad, [-1])[0]

to_zero grad = sparse ops. sparse_to dense (index, shape, first grad, 0)
return [to_zero grad] # B4 Tensor HIFZE, FESREAH A

{fi[]  ops.RegisterGradient 3 MM FE o 2075 B RO — LL 405
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o XTAH—AHHT Op, BREEREUEH Operation op M—A> Tensor grad fENZEL, FHM op. inpu
ts[il, op.outputs[i] , Fl grad HJEFTW Op. JEMHEME BT LUEIL op. get attr ZREL

o R Op AR, FREMRACKAN op M grads {EANZAHL, Hh, grads R B Op MBI,
AERE- MR BRI R B L AUE A Tensor MBI, XPWME] KM RIELL.

o WERBAT RN E SRR, BRI R SR, X AR PR None . 28N, iR —
A Op MEIAD —DNFEEL tensor x M MEEMRG] i, IBABEERECKRIF  [x_grad, None] .

o WERBREEX TS Op RUiZIEE X, ] ops. NoGradient (“OpName”)  £EH] HBhZ 7).

TER AR R BB N, PR SO BRI P ) Op, TAZ tensor AL, DI, HALEEIZATIN,
BIEIEH A 4 ILE tensorflow Op AT SIETfLA.

| # Python hszBl—AEAREH

TensorFlow Python APT 47— "JEARHMERT” ThEe, wLAAHATEIRIN tensor MTBIR(GE. TRARHENT D) REAS
HAE—A Op BAWENHE “TARBRE” RSCHr, AZREBAT AN BB MAR TR DAV AN, LR
R IBIR. —NRARREL A Operation YEN%IA, R[I—A> TensorShape XfZ4IEK (B Atk —
AX%). A tf. RegisterShape %My ENIEARKEL. #ldn, E3GEX ZeroOut Op (U 119) HITEARER
B

@tf. RegisterShape ("ZeroOut”) :
def zero out shape (op) :
""" ZeroOut Op HITEAREREL.
XJE ZeroOut JEARBAEMITCLIRIAR, g fe— Mt 7= A2 1 RIS N 1R A A\ —#F.

return [op. inputs[0]. get shape()]
—ANTEARBRE AT LA R B AR, R A2 ZeroOut JEIREAZLT vector SiAZI (1 122) fiAS:

@tf. RegisterShape (“ZeroOut”) :
def zero out_shape (op) :
""" ZeroOut Op FITEARRRAL.

Xt ZeroOut JEIRBAZUMILIRIRA, BN rank W22 1 (BIffE—> vector).

input shape = op. inputs[0]. get shape().with rank (1)
return [input shape]

R Op REZMAMZE Op (00 126), fHHEARKEIERIOUE &2 AR TR B -

@tf. RegisterShape (“IntListInputExample”)
def int list input example shape (op):
777 “IntListInputExample” Op HJJEIRBRZEL.


/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Tensor
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Tensor
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation.inputs
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation.inputs
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation.inputs
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation.inputs
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation.outputs
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation.outputs
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation.get_attr
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation.get_attr
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#Operation
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#TensorShape
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#TensorShape
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#RegisterShape
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/framework.md#RegisterShape
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JITAT B i N 5 [ K/ PR R

output_shape = tf. TensorShape (None)
for input in op. inputs:
output_shape = output_shape. merge with(input. get shape().with rank(2))

return [output shape]

WEARTARIE WS — DN FIERIEFPE, H tensor MIARFIRESIAALAL, ARREBLAVL W fitl, REWABAER BA
TRAE SR IITE L. merge with JrikReng i A1 FIMI P S EUGE 2 — AR, RIMER SRS BA
4, ZRRERFEA R e IIbsE Python Op HIBARMEHRCZeE r T, IF HELA R AR KA 7= 6.

J5i % . Adding a New Op ##i%f: @doc001 F%%): @ZHNathaniellee



R DI

I SCEHE

137

FEARTER

© K CH+ it

© HIfR A TensorFlow WisCf:, JFrI4midfiif.

BA TS S SRS SR 5520 R T 75 -

o SRR BAME Reader OpRMICAFH I —A record (W] LMEMERETATH) o

oA FRAVE AR A G AT IS S S AT HR L SR TensorFlow i) BT A K A

B, BN CSV O SCfE, BAMEM A SOREEE R, RIERN AT SRR TCSVEE K 5.

| 2mp
B R (BT 7)

© HiS AR EEE S (I 137)

o GiE—MMdsxdgop (BT 140)
| s scpmtims o

Reader &% [ JHIRBEIOCCAF KL K . TensorFlowH P T L8135 38 0p 1 L4«

* tf. TFRecordReader ({7 J'kernels/tf record reader op.cc)
* tf.FixedLengthRecordReader ({CiZfi7J- kernels/fixed length record reader op.cc)

e tf.TextLineReader (fUHEf{7J- kernels/text line reader op.cc)

PRAT A RIX LT S8 1 S — A, e (25 R AR e G s Seh . K55 Read.

B 2

M ZHL, BIEXAMTIISE, ATLER BRI RBE N O 4 (B 29 Read Op i ikiafy, BHRT—4

Read M —ANSCAFrP BB R — 40k o ERSAERPIA KR : DR AR ORI

BeE— %4 SomeReader WIS H, THELLTF LK.

1. 1F C++ 1, EX— tensorflow::ReaderBaselfJ 72, %~ “SomeReader”.
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2. fE CH , JEM—ASHEEE #0pfKernel, @444 “SomeReader” .

3. {F Python 1, EX—/ tf.ReaderBase [T, &4~ “SomeReader”.

RO USRI C++ ARBYIAAE  tensorflow/core/user_ops/some_reader op.cc SCHFH.  BEHUCSCAF AR B lik A
FC++ [Y) ReaderBase ZEHJIEACH. X4 ReaderBase 2B JE4E tensorflow/core/kernels/reader base.h g
M. IRTFHFERATLL R4

e OnWorkStartedLocked: FTJT F 3

* ReadLocked: BEH{—AMid kB ks EOF/error

e OnWorkFinishedLocked: =[] A

* ResetLocked: V&EZitsrk, HlUl: —AMHiRidg

LIRS v 4 T E A “Locked”, 3Rz~ ReaderBase e HAERAT—N )72 Biffafesifs IR, IXFE
WA OGR4 (BR A TR PR AL/ .

%}+ OnWorkStartedLocked, T2 ITHI 4L current work ) PRZLIIR [AIME . B ReadLocked HI%LF

AW
Status ReadLocked(string* key, string* value, bool* produced, bool* at end)
Wi ReadLocked M AR EINEI T —4id sk, EREHN:
o xkey: CSRMAREN, WRZAREN AT LAERT AL R Z Il k. T AR N currentiwork() IR [FHME SRS
A, HE Al s BTG R
e kvalue: TACSR N A
e skproduced: WA true.

MARTESCHT (EOF) KRB, W *at end A true , fEARM[HEHLT, #HIR[A] Status::0KO . PRSI
i, RFEEAIH tensorflow/core/lib/core/errors. h HH— ANl Bh Dy BE L AT LATR] R B, AN 55 BT A 40

.

PR SRR — N SR 1 S #80p.  WNEMR O BAR TSI H0p SR A TR . FEDIBINTR .
* FMop.
o BN IFHEM OpKernel.

A Oop, R EH B — AN TR A XAE tensorflow/core/framework/op. h"H ¥JREGISTER OP,
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BEEEE Op WA, KA Ref(string) RMPFMREE . ©A1HH SetlsStateful ), FHH— container F
FFHFN shared name JEPE. FRATLATE—A Doc i@ WHC & BAL S SCRYIOANSNE M. Blln: PEML tensorflow/co

re/ops/io ops. ccZs:

#include “tensorflow/core/framework/op. h”
REGISTER OP (“TextLineReader”)
.Output (“reader handle: Ref(string)”)
.Attr (“skip_header lines: int = 07)

.Attr (“container: string =)

.Attr (“shared name: string = ")

.SetIsStateful ()

.Doc (R”doc (
A Reader that outputs the lines of a file delimited by ’\n’.
)doc”) ;

FE XL OpKernel, #2580 LMl & XA tensorflow/core/framework/reader op kernel. htfff] ReaderOp
Kernel [ty zt, JHi847 MY SetReaderFactory KMt pRE. & XM ENZEZ G, RGN RE
GISTER KERNEL BUILDER(...) JEMHXANK.

AT R AE KT

#tinclude “tensorflow/core/framework/reader op kernel.h”
class TFRecordReaderOp : public ReaderOpKernel {
public:
explicit TFRecordReaderOp (OpKernelConstruction* context)
: ReaderOpKernel (context) {
Env env = context—>env();

SetReaderFactory ([this, env] () { return new TFRecordReader (name(), env); }):

}
REGISTER KERNEL BUILDER (Name (“TFRecordReader”). Device (DEVICE CPU),
TFRecordReaderOp) ;

AT SRR 1

#tinclude “tensorflow/core/framework/reader op kernel.h”
class TextLineReaderOp : public ReaderOpKernel {
public:
explicit TextLineReaderOp (OpKernelConstruction* context)
: ReaderOpKernel (context) {
int skip header lines = —1;
OP_REQUIRES OK (context
context—>GetAttr (“skip header lines”, &skip header lines));
OP_REQUIRES (context, skip header lines >= 0,
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”

errors::InvalidArgument (“skip header lines must be >= 0 not
skip header lines));
Env env = context—>env();
SetReaderFactory ([this, skip header lines, env]() {

return new TextLineReader (name(), skip header lines, env);

1)

}
REGISTER KERNEL BUILDER (Name (“TextLineReader”).Device (DEVICE CPU),
TextLineReaderOp) ;

a2 2N Python 8%, RFFIEE tensorflow. python. ops. io ops $ AR tensorflow/python/user o

ps/user ops.py, FFII— io ops. ReaderBaselRIfiT4 K%,

from tensorflow. python. framework import ops
from tensorflow. python. ops import common shapes
from tensorflow. python. ops import io ops
class SomeReader (io ops. ReaderBase) :
def init (self, name=None):
rr = gen user ops. some reader (name=name)
super (SomeReader, self). init (rr)
ops. NoGradient (“SomeReader”)

ops. RegisterShape (“SomeReader”) (common_shapes. scalar shape)

PRATLIAE tensorflow/python/ops/io ops. py i E&H Ly,
| 45— aas top

ROk, MO, FWE MR AT RIS, RIEESE A8 opuiin] . AT UL RS
RPN, IR SRR S RS AN IE A AR S

P T AR AL 3K (R 38 551491«

e tf.parse single example (and tf.parse example)

* tf.decode csv

* tf.decode raw
THE R, ATHZA0p RS @ Pl b N2 A 200, B, KA/ sp ks X ORAEAE ¢, train B
xample PRXZZMIX BB MRAZEBRIkE X,  RATREM tf. parse single example [¥JOp TZHU MY 4 Hh

FFMH tf. decode jpeg, tf.decode png, B#H tf.decode raw. IHITEZEL tf. decode raw [N Fy i I H
tf.slice Al tf. reshape JRHEIHHE &8 775k,


https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/python/user_ops/user_ops.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/python/user_ops/user_ops.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/python/ops/io_ops.py
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/python/ops/io_ops.py
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/how_tos/adding_an_op/index.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#parse_single_example
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#parse_example
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#decode_csv
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#decode_raw
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/example/example.proto
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/example/example.proto
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#parse_single_example
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/image.md#decode_jpeg
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/image.md#decode_png
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/io_ops.md#decode_raw
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/array_ops.md#slice
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/tensorflow-zh/SOURCE/api_docs/python/array_ops.md#reshape
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J5ii . Custom Data Readers #flif: @derekshang %) : Wiki
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i/ GPUs

| scrrmgs

E—ERER RS LA 2N B&. TensorFlow SCHF CPU Ml GPU XM FR . FAVHIRE FF7 8 strin
gs SRARPUXLEE %, bhdn:

* “/epu:0” : HLESHH CPU

« 7/gpu:0” : HLESHI GPU, W RARA AN,

o “/gpu:l” : HLASHEIEE AN GPU, DABESHE. ..
W—A> TensorFlow [f] operation Hi##47 CPU I GPU [HSCBl, 4IXAMETHIRIR AN, GPU AT Lk

41 matmul * CPU F GPU kernel BREHIAFAE. AL cpu:0 Fl gpu:0 H, matmul operation SXHEFRIRS

gpu:0
| ot iRt

N T 3REUPRIF) operations il Tensor #(FRIRFNIMEAN1E4: Fiz4T, H log device placement Fridi—1 sessio
n, }Fﬁi%ﬁj@ True .

# Frid—A> graph

a = tf.constant ([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[2, 3], name=a’)
b = tf.constant([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[3, 2], name="h")
¢ = tf.matmul (a, b)

# Hrftsession with log device placementJfixE ATrue

sess = tf.Session(config=tf.ConfigProto(log device placement=True))
# 1BTIXA™ op.

print sess. run(c)
PRIV IZRER WLLL T -

Device mapping:
/job:localhost/replica:0/task:0/gpu:0 —> device: 0, name: Tesla K40c, pci bus
id: 0000:05:00.0
b: /job:localhost/replica:0/task:0/gpu:0
a: /job:localhost/replica:0/task:0/gpu:0
MatMul: /job:localhost/replica:0/task:0/gpu:0
[[ 22. 28.]
[ 49. 64.]1]



3w BfEa | 143

| =ik

WHIRIRAKMUEFH RGN operation FRIRW#, Mi&T LIRIRW %, /RATCAAH with tf.device AIEE— Rt
WIS, XA I operation #GE—I1ZATAEIRIE 45 e I3 4% L.

# SHrE—>graph.

with tf.device( /cpu:0’):
a = tf. constant ([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[2, 3], name="a’)
b = tf.constant ([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[3, 2], name="b’)
¢ = tf.matmul (a, b)
# Hridsession with log device placementJfi%k & ATrue

sess — tf Session(config:tf.ConfigProto(1ogidevicefplacement:True))
# 1Z471X 1 op.

print sess. run(c)
W RIMIAE a F1 b EHAEESBEIRIRSS T cpu:0 .

Device mapping:
/job:localhost/replica:0/task:0/gpu:0 —> device: 0, name: Tesla K40c, pci bus
id: 0000:05:00.0
b: /job:localhost/replica:0/task:0/cpu:0
a: /job:localhost/replica:0/task:0/cpu:0
MatMul: /job:localhost/replica:0/task:0/gpu:0
([ 22. 28.]
[ 49. 64.1]

FEZ GPUZR Gt BLAE 1 #1.—GPU

WRARINRGATZ A GPU, M4 1D dR/M) GPU BRG], A RRAEBI0 GPU,  mT AR T 1 K 32 e XK
FEARIC 4 -

™ graph

with tf.device( /gpu:2’):
a = tf.constant([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[2, 3], name= a’)
b = tf.constant([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[3, 2], name="b’)
¢ = tf.matmul (a, b)

# Hrf session with log device placement JF¥ & A True.

sess = tf Session(config=tf. ConfigProto(log device placement=True))
# BT op.

print sess.run(c)

WRARIR E RS, RWE]  InvalidArgumentError 45iREE N:
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InvalidArgumentError: Invalid argument: Cannot assign a device to node 'b’ :
Could not satisfy explicit device specification ' /gpu:2’
[[Node: b = Const[dtype=DT FLOAT, value=Tensor<type: float shape: [3, 2]
values: 1 2 3...>, device="/gpu:2”1()1]

T B IR S W AR XS, R AT AZERIZE)  session HLIEZHL allow soft placement WEE
- True , XAf tensorFlow 4 HBNERE A4 I B CFIN 45 KIZAT operation.

# HrE#—A> graph.

with tf. device( /gpu:2’):
a = tf.constant([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[2, 3], name= a’)
2.0, 3.0 5.0, 6.0]

b = tf.constant([1.0, 2.0, 3.0, 4.0, , , shape=[3, 2], name="b")
¢ = tf.matmul (a, b)
# Hrf session with log device placement JF¥E A True.

sess = tf.Session(config=tf.ConfigProto (
allow ~ soft_placement=True, log device placement=True))
# BITIXA op

print sess. run(c)

RCIEZ e

WRARAELE TensorFlow A2 GPU Lizfr, MReILIE. multi-—tower 454, XNk BHEA tower 204
BFRACLA ANFI) GPU 21T, Hhdn:

# B> graph.

c =[]
for d in [ /gpu:2’, ’/gpu:3 ]:
with tf.device(d):
tf. constant ([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[2, 3])
b = tf.constant([1.0, 2.0, 3.0, 4.0, 5.0, 6.0], shape=[3, 2])
c. append (tf. matmul (a, b))
with tf.device( /cpu:0’):
sum = tf.add n(c)
# Hiiksession with log device placementifi% & ATrue.

sess = tf.Session(config=tf.ConfigProto(log device placement=True))
# 1BATIXop.

print sess. run (sum)

S a VI TR

Device mapping:

/job:localhost/replica:0/task:0/gpu:0 —> device: 0, name: Tesla K20m, pci bus



id: 0000:02:00.0
/job:localhost/replica:0/task:0/gpu:1 —> device: 1, name: Tesla K20m, pci bus
id: 0000:03:00.0
/job:localhost/replica:0/task:0/gpu:2 —> device: 2, name: Tesla K20m, pci bus
id: 0000:83:00.0
/job:localhost/replica:0/task:0/gpu:3 —> device: 3, name: Tesla K20m, pci bus
id: 0000:84:00.0
Const_3: /job:localhost/replica:0/task:0/gpu:3
Const _2: /job:localhost/replica:0/task:0/gpu:3
MatMul 1: /job:localhost/replica:0/task:0/gpu:3
Const _1: /job:localhost/replica:0/task:0/gpu:2
Const: /job:localhost/replica:0/task:0/gpu:2
MatMul: /job:localhost/replica:0/task:0/gpu:2
AddN: /job:localhost/replica:0/task:0/cpu:0
[[ 44. 56.]
[ 98. 128.1]

cifarl0 tutorial XA TARLF AR T B GPUSEREYI Zx.

J5i 3 [using gpuhref="http://tensorflow. org/how tos/using gpu/index.md”) #Hi1F:@lianghyv X} :Wiki
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S
N
0

PRA] DAAE (S 2l AR S R TR 1 7 R, WIUnAk,  ARAF ROk it — 7 i (e A0 AR R, T
PR E A KA AR T B RARIE AE Rl — /N 5 MR AL I Br A (1A 1, FRAT T Z S Ae. AR ZFE alt AL s
A {§i i tf. variable scope() Fll tf.get variable () PNV SLBLIX— A,

|

BBEAR P i RS B T AR, RFRAT TG AR 2 0 20 HORE R BRAR AL, (B IX AR AN ERR Ch T
faT Al S B AT . WIRARIUE ] tf. Variable A%, A4 IR IRCER A Gt /6 2 Al A o L TG A R 1) e — A
Ak,

def my image filter(input images) :
convl weights = tf.Variable(tf. random normal ([5, 5, 32, 32]),
name="convl weights”)
convl biases = tf.Variable(tf. zeros([32]), name="convl biases”)
convl = tf.nn.conv2d(input images, convl weights,
strides=[1, 1, 1, 1], padding="SAME’)
relul = tf.nn.relu(convl + convl biases)

conv2 weights = tf.Variable (tf. random normal ([5, 5, 32, 32]),
name="conv2 weights”)
conv2 biases = tf.Variable(tf. zeros([32]), name="conv2 biases”)
conv2 = tf.nn.conv2d(relul, conv2 weights,
strides=[1, 1, 1, 1], padding="SAME’)
return tf.nn. relu(conv2 + conv2 biases)

AR G AR, B L — MR AT T A%, ANAEX AT A T A AR . convl weight
s, convl biases, conv2 weights, Al conv2 biases . 4FRATAHEEFIIXAMBEHRIN ] BUA AR 2 . B AR ARHEAR 1)
B it ik e B PR AN B F . imagel A1 image2 . ARAEGE A A AN S50 ] — A pg 28 kit vk wy ok 5]
Fro RATLLEA my_image_filter ) PHIR, {HRXEr~AEWAE.

# First call creates one set of variables.

resultl = my image filter (imagel)
# Another set is created in the second call.

result?2 = my image filter (image2)
T RS2 AR TR VA A B AR B SR R AUAT T I L Al P AT T %) R B s P e g

variables dict = {
“convl weights”: tf.Variable(tf.random normal ([5, 5, 32, 32]),
name="convl weights”)
“convl biases”: tf.Variable (tf.zeros([32]), name="convl biases”)
. oete. ...
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def my image filter(input images, variables dict):
convl = tf.nn.conv2d(input images, variables dict[”convl weights”]
strides=[1, 1, 1, 1], padding=" SAME’)
relul = tf. nn.relu(convl + variables dict[”convl biases”])
conv2 = tf.nn. conv2d(relul, variables dict[”conv2 weights”],
strides=[1, 1, 1, 1], padding=" SAME’)
return tf.nn. relu(conv2 + variables dict[”conv2 biases”])

# The 2 calls to my image filter () now use the same variables

resultl = my image filter(imagel, variables dict)
result2 = my image filter(image2, variables dict)

AR i (K7 SRR A R R AR (), (HR AR MRS 2 SRR T FCE e

o AR E R RS R4 T, R, TRk
o OAUHESAR T, AT BV A B b BN R SR T ) A

PRI ) R (R T2 R A R QISR £ ZE A3t 5 A IR O s P A R 22 AR . — AN
W%, ARITSE, T A A TensorFlow 34t T 28R fEHAG HUk), s — D RLIEIN, ARA 5 il DOt s
i AR

AR B A ML BIZE TensorF 1 owH 32 2 b 1 38 20 4

e tf. get variable (Kname>, <shape>, <initializer>) : i JIT45 1% F6adal ik m—A4 48

&

e tf.variable scope(<scope name>) : IT tf.get variable() NAFE A HE €y 25 ).
7k tf.get_variable() HSRIRINELAIE —AEE, MAEHBERM ¢f. Variable . B RN EE tf. Variabl
e P FLBEARI MM LI 5. — IR LAL A7, BIEEIURARIE FL S AR A gk SR —
L TensorF Low P A IR A6 A0 A -

e tf.constant_initializer (value) UL —V) TR (E,

e tf. random uniform initializer(a, b) MaZRib¥5JHILH1L,

e tf. random normal initializer (mean, stddev) JHTZ~FEX(EAPRAEZEWIIGAII S0,

M T THE tf. get variable () 7E-AMEULHT T IN18 B 1A, LhEFAT I S 7 v BL I A gt — SRR B — AR
fith, fw44°M conv relu :

def conv _relu(input, kernel shape, bias shape) :
# Create variable named “weights”.
weights = tf. get variable (“weights”, kernel shape
initializer=tf. random normal initializer())
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# Create variable named “biases”.
biases = tf.get variable(“biases”, bias_shape
initializer=tf. constant intializer(0.0))
conv = tf.nn.conv2d(input, weights
strides=[1, 1, 1, 1], padding="SAME’)
return tf.nn.relu(conv + biases)
EANTEARHT “weights” F “biases” WIARIFK. MFATE T convl F1 conv2 XPHANAERM G, HiE
AN A8 B TR BN (R 44 . IX 5/ tf. variable scope () AR A F QR Ty . Ath Ay AR wdi 52 T HH Y. IR iy 44 25 ).
def my image filter(input images) :
with tf.variable scope(“convl”):
# Variables created here will be named “convl/weights”, “convl/biases”.
relul = conv_relu(input images, [5, 5, 32, 321, [32])
with tf.variable scope(“conv2”):

# Variables created here will be named “conv2/weights”, “conv2/biases”.
return conv_relu(relul, [5, 5, 32, 321, [32])

e, EBATEE JEATHA ny image filter ) WIRINIITESKAE T A.

resultl = my image filter (imagel)
result2 = my image filter (image2)

# Raises ValueError (... convl/weights already exists ...)

WMAGARE W —FE,  tf. get_variable ) SN CEAF/EMAR R SR LA ILs, RIS, IRTEEE T i
{EHM—HE, @it reuse variables () XAk TRE.
with tf.variable scope(“image filters”) as scope:

resultl = my image filter (imagel)

scope. reuse_variables ()

result2 = my image filter (image2)

AT A 5 ARIC AR R AR R A1), B H 4.

| 2 pe R EA TAEm?

HfiR  tf. get variable()

N T BARASREAR B, ESGE R BEAR of. get_variable ) S/ A TARMEARA L EM). T TATWUE XA

f.get variable [1].
v = tf.get variable(name, shape, dtype, initializer)
W A T A AR - g i o 2 —, TN B PR L.

o WL Y tf. get variable scope().reuse == False I, {EH A2 Sk 60 28 5 AR & T 15 B 11
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RAEOLT, v Rl f. Variable Frig bR SRR SR 6. G A (1 Aok 25 4 AT AR A Ak

LAPTRAE ) AT TR, I IR SR A R AR AT A AR B Al P AR, WX AR CE T — A H
T, WaIriEk s ValueError #iix. WR—ANREGOIE, b2 initializer (shape) HEATHIAG1L. LLln:
with tf.variable scope(”foo”):

v = tf.get variable("v”, [1])
assert v.name == “foo/v:0”

TEOLL: 4 tf. get variable scope().reuse == True I, VEMEE N E A% S

EMRER T, SR AN COEAAAENRE, AR 5028 & 0 AE A TR 1 447 S ARSE. Wi
AAEAEA AR &, RSP ValueBrror iR, WERARRIRE] T, BIRMIXARRE. WIF:
with tf.variable scope(“foo”):
v = tf.get variable("v”, [1])
with tf.variable scope(“foo”, reuse=True):

vl = tf.get variable("v”, [1])
assert vl == v

tf.variable scope() Z:Aill

KINIE tf. get_variable ) JE/5A AR, A3 BLARAS AT AR AR A 5 AL AR B ETE AT — D4R, R

SARRTR T ACE A, IF HAAT— DN AR SRR D2 DL A PR DL, 1R 1R A1 B n 44 7 B P AR R R S
H SR (R RLUAR AL

with tf.variable scope(”foo”):
with tf.variable scope(“bar”):
v = tf.get variable("v”, [1])
assert v.name == “foo/bar/v:0”

YRS AE A A tf. get_variable scope () #EATRIZ I H reuse #nZEn] UL HH tf. get _variable scop

e().reuse variables() W& AN True .

with tf.variable scope(”foo”):
v = tf. get variable("v”, [1])
tf. get variable scope().reuse variables()
vl = tf.get variable("v”, [1])

assert vl == v

HEEAIRANFERE. reuse Fr%80 False . e HJSR A0 SCVFECE BRI TE. A — TR 5157775 my_imag
e filter(inputs) . T ANFEAZHAR N M reuse=True EAy HPTAT W IBAS R AR . WIER SRVFAE VAR A
HIFHAT reuse=False , Ko FTHEN &S H T H X RO A AR AE R = 2 4

B R ANRE HiL i & reuse A False , {HEPRAT AN —ANEE AR A H 35k, AR st R iicdst, st loh JE 35 H 1A%
. AT — N e IR, T reuse=True 1FAZHUE AT DI, (HAR R, [E— A,
naf Ak K. BT LSRN E AR B E I, IR BT I AR s S .

reuse ZHUEAR
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with tf.variable scope(“root”):
# At start, the scope is not reusing
assert tf.get variable scope().reuse == False
with tf.variable scope(”foo”):
# Opened a sub—scope, still not reusing
assert tf.get variable scope().reuse == False
with tf.variable scope(“foo”, reuse=True):
# Explicitly opened a reusing scope.
assert tf.get variable scope().reuse == True
with tf.variable scope(“bar”):
# Now sub—scope inherits the reuse flag

assert tf.get variable scope().reuse == True
# Exited the reusing scope, back to a non—reusing one
assert tf.get variable scope().reuse == False
<L
IRE AR B AF F I

fE LR PAET, BRATSEESEA DT 4 78— B0, AR FATIT R AN A R A I W 7
T IR 5 s AR 2R DL, Al vl DU AR A RSO0 GOk AE T, T AN 38 3 T A T 1R 44 7 R AT
HL. O, AR A AY3ORT DASRIBOF AT, AR AU A 20T 8 S8 I A A A 44 7

with tf.variable scope (“foo”) as foo scope:
v = tf.get variable("v”, [1])

with tf.variable scope (foo scope)
w = tf. get variable("w”, [1])

with tf.variable scope(foo scope, reuse=True)
vl = tf. get variable("v”, [1])
wl = tf. get variable("w”, [1])

assert vl == v

assert wl == w

YIF A AR, AN UE S ARSI, FRAT Sk 1 i AR AR U A g B — A
SEAAN R FHIEE. 32 BT AT 58 AT i 7
with tf.variable scope(“foo”) as foo scope:
assert foo_scope.name == “foo”
with tf.variable scope (“bar”)
with tf.variable scope(“baz”) as other scope:
assert other scope.name == “bar/baz”

with tf.variable scope(foo scope) as foo scope2:
assert foo_scope2.name == “foo” # Not changed.

AR AT dG s

] tf. get_variable O SCVFIREES 5ok G ol BHIAC R, JF HL AT LA AN RIE W M A (E2 R B A TAR S A ) i
A IR AR S L A ? S5 JRA TR A AT (K Qs A R T VAR — AN Z 5 ? IR £ K 2 Bl Ot
T RIS IEH PTAT (AR BT A R B R AN BRI &, I SUEAMe? T g dax
SE e, AR A T BAE AN BROA IR RS fln] A 711 IRk AR TR AL 1845 +f. get variable ) M. H
SEAURICAB AR S B R 7, I AR s



with tf.variable scope(”“foo”, initializer=tf.constant initializer(0.4)):
v = tf.get variable("v”, [1])

assert v.eval() == 0.4 # Default initializer as set above.
w = tf. get variable("w”, [1], initializer=tf.constant initializer(0.3)):
assert w.eval() == 0.3 # Specific initializer overrides the default.

with tf.variable scope(“bar”):
v = tf.get variable("v”, [1])
assert v.eval ) == 0.4 # Inherited default initializer
with tf.variable scope(“baz”, initializer=tf.constant initializer(0.2)):
v = tf.get variable("v”, [1])
assert v.eval ) == 0.2 # Changed default initializer

1t tf.variable scope() "FopsfI%&FK

AL tf. variable_scope /G4 AbERARE 1K) 44 . HE N MRl EVE F Ik 2 mi 21 HoAthops 44 IV ? opsE
—ANARFAE B P, IR AN AZ R S A A, RO AR HARIOARTE, TR REIG R, 3R with t
f.variable scope (“name”) M, IXHkEFEHFF A T4 tf. name scope ("name”) . ELUI:

with tf.variable scope(“foo”):
x = 1.0 + tf. get variable("v”, [1])
assert x.op.name == “foo/add”

AARAE AT AHOIT SR AN 21— A A A 0, S5 AT 2 3 i Blops IO 4 FK, 11 AN 5% i 21 A2 .

with tf.variable scope(“foo”):
with tf.name scope (“bar”):
v = tf.get variable("v”, [1])
x=10+v
assert v.name == “foo/v:0”
assert x.op.name == “foo/bar/add”

B A GG A AR TR NSRRI, JRATTHANS A ops AR 4 1l 1) 44 PR A 4k

| sp s

LA — S5 ) A AR AR S SO R, AR AT T IR P 22 M 26 R sequence-to-sequence
e,

File | What’s in it? ——— | ——— models/image/cifarl0.py |FEMLPRIA 2 08%.  models/rnn/rnn_cell.p
I [E) 386 VT P 2 28 R TG )T VE4E. models/rnn/seq2seq. py | NBIHE sequence-to-sequence BRI . R

y

. [Sharing Variableshref="http://www. tensorflow. org/how tos/variable scope/index.md”) #H¥E: nb312
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PESCRR  TTensorFlowff— 8% WL BBt 72458, A X HLBAT R I U B 5, AR AT BE e AR A DX B U5 R 3

B

e % TensorFlow graph (7l 158)

* 217 TensorFlow 3I&H#E (UL 159)
* Variables (UL 23)

e Tensor shapes (7L 161)

* TensorBoard (UL 162)

e ¥J& TensorFlow (U1 162)

o HAbRE (5 163)
I 7. TensorFlow graph

£ @7 graph ) APT SCAY.

Jift4 ¢ = tf.matmul (a, b) AILEIHATEEEARIRE?

1F TensorFlow K Python API W, a, b, and c¢ #&& Tensor XI%. —4 Tensor X% & —PEAF (ope
ration) &SR FRE 4, ©SLbr I AEEARAE (operation) Hi i 45 M. TensorFlow HEh 7 228 7.5 241
Fk (AP 28 ] HERRE ) SKIERL data flow graph o ARJGVRATLLK#EA data flow graph (45
ALY —> TensorFlow ] Session, Ut Session WILUBATHEANTIEIERE, HREEAE (operations) —4&—4k (1
AT RN Z

BB i 42 192

SFCPUBE AT &, TR “/device:CPU:0” (] “/cup:0” ), X4 i A GPU #4%/2 “/device:GPU:i”
(8 ”/gpu:i”)



WM 7EdR € 1R % LI84TH#AE (operations) ?

7 with tf.device (name): context TAIEEAE (operation), IXAFET] LATEEE IS FiZ4TH4E (operation) .
KT TensorFlow EFERHE1E (operations) HCE W& MI4IT, 2% TensorFlowfiJ] GPU ; £ GPU KRyl
12 CIFAR-10 #ifd.

AR tensor HYBLEA[FIfHSH 2
TensorFlow S FFFZ FIANRIFI BT tensor shape , X TIESFH ranks, shapes, and type referen

ce
I iz4T TensorFlow i+H T

%% 1247 graph [1] APT SCHY.

THE4IfERE feeding A1 placeholders?

Feeding /& TensorFlow Session APT [F—Fi#Liil, ‘& REFRAEBITIN FAIARES A2 tensor [
flo Session.run() HIZH feed dict N7, ‘ER Tensor MRS N numpy FIEA CFI—L810A4h
KM o AEPAT step I, XLEHA R tensor IH.

MRS R)F L tensor MGEAENM, b inputs.  tf.placeholder() #4E (operation) SRVFRE X —Ffhi
PRAMEM tensor , R ATLABER R E SN shape. KT WA placelolders Fl feeding SHPLE 44l
WEEIRRIF T, ESE VI E T MNIST Ak

Session.run() F1 Tensor.eval ) HiFAXH?
WmE t JE—A Tensor X%, t.eval() iR sess.run(t)  ( sess EHFERIA session) WIfiE. LL
P BN R SRR

# fifl Session.run() .

sess = tf.Session()
¢ = tf. constant (5. 0)
print sess.run(c)

# fifl Tensor.eval () .

¢ = tf. constant (5. 0)
with tf.Session():
print c.eval ()

L A p,  session HIMEHELS context manager , context manager f& with efJAEAEN], ¥ sess
ion TENERIN sessione RTRIERN G E U IGINR) , context manager (1574 AT 2T {5 194K
0 WERARMARISZE A BEZ A graph F1 session , BEE AN AIREAL EIFAH  Session. run()
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Sessions HAFHIG? K =4K tensors WE?
Session REWS HE WY, U variables, queues, Fl readers; IXEEEYFSMF MY KERKINTF. HJiFH Sess
ion.close() JCH] session J&, IXUEHHIE CRUFHICIINAE) BUBRHT -

AWM Session.run O SRR PTEIER) tensors, Sx7E I I B 45 AHTRE

A IAEZ AN HEHL_EIBAT A R 250 ?

W) TensorFlow JFRMUA FFp—1HHNZ & & (CPUs Al GPUs) . AT IEES TN A AR
A WRARA DR, VE S FNIRATT,  IXFEIRATTET DIARCAE R, R

BATI A IATHE B RIPAT A4 (parts of graph execution) 15 ?

TensorFlow &7 fE 42 A E)ZT (dimensions) J-4T B HIHRAT (graph execution) :

© FE—ACPUTT I 2R EUE —DNGPUHT I 2 R IFATVF 2 PN 841 (operation)

e {F TensorFlow graph &N [T 5 0] DIZE 2 A4S EIFAT, XPEmideat T i nr g, CIFAR-10 £
GPU 1%k

* Session APT ARVFHATHATZ H KM steps (Wl WA Session.run()) o WHREA— step AMEHRITFH.
B T E B8, IX R 3n] LATE AT I A B i A &
TensorFlow Y IMFLb Pigmfeit =2
TensorFlow # ¥ THRCA SCHRFZ PR it 5 o 0T SCREBAF I P it 5 22 Pythono  C++ %) i APT 4k T
JAzh graph FIEIT steps MHM;  FAVLAT— H C++ #E07 graph (1) APT, I APT 2SZEGPER.

MALX IRIZE K, BRATA B F 2 % i = . TensorFlow 44> JET C (%) i APT, B3 FHVF
ZARIE S QR S AR T o BATTE K FAEHNE 5 90 LA %577,
TensorFlow B IHNL LA AR S (GPUs Fl CPUs) Mg?

TensorFlow Z#FZ% GPU 1 CPU. K TensorFlow WU #4541 (operations) HHLE| & & 41 111ESHE Tensorl
Low Wil fiH] GPUs [ISCRY, AR Z GPU HIRusiflifE S F CIFAR-10 #ife

iR,  TensorFlow FATHTFEAES (compute capability) KT 3.5 [f] GPU &£

YfFH—A reader B, —4> queue B, Hft4 Session.run() SH:?

reader KF queue FRIBALRFIRI)3AF (operations), XLEHEAF (operations) /A 1] H A O FEEAZI I 2%
W B s BHZE o ATHIX L4 (operations) FR AT LLEIEE S 2 )4 A Ui /K 4 (input pipelines) , ANid, X4y
fi TensorFlow HITHHIREE I, A RUMAT X L8 AF (operations) I 215 BiFZHE how—to TR AL
M QueueRunner XI5 queues il readers.


/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/state_ops.md#Variable
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/io_ops.md#QueueBase
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/io_ops.md#ReaderBase
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/client.md#Session.close
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/client.md#Session.close
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/client.md#Session.close
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/client.md#Session.close
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/client.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/client.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../tutorials/deep_cnn/index.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../tutorials/deep_cnn/index.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/client.md#Session.run
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/index.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/cc/index.md
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/cc/tutorials/example_trainer.cc
https://tensorflow.googlesource.com/tensorflow/+/master/tensorflow/core/public/tensor_c_api.h
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../how_tos/using_gpu/index.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../how_tos/using_gpu/index.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../tutorials/deep_cnn/index.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/io_ops.md#ReaderBase
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../api_docs/python/io_ops.md#QueueBase
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../how_tos/reading_data/index.md
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../how_tos/reading_data/index.md#QueueRunners
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../how_tos/reading_data/index.md#QueueRunners
/datas/wwwroot/markbook/doc/tensorflow-zh/Contents/../how_tos/reading_data/index.md#QueueRunners

I Variables

2 Variables Ml At fEH 1) how—to SCRY, A X TASEY APT Y

AR AR ?
fEd— session B, 4R IFUhia4T tf. Variable. initializer FR{E (operation) I, ZFEpiesiialzd., M se
ssion KMIG ERLHHEE (destroyed) T .

IR A N RN 2o A A 5L ?

A ] LAEAT I R M A S 484E (operation) o BT 2K (concurrently) BB,  FrLAAA— AR i
EAT e R e FEATLFMEAT T, W—NEREFIFR V2R EEAE (operation) EERINRVFZATIN. 1EX—
ANARIE N, WESRARE A, TR use locking=True AfL3h%y Variable.assign()

Tensor shapes

%% TensorShape API CHY.

fE Python H /B 2HWi—4> tensor [f] shape ?

& TensorFlow H1, —A tensor HAGTHSHZIAMF shape o #AS shape AJLLAH  tf. Tensor. get shape ()

Jiikikith: iXFh shape ZHUL tensor EEIEEIN AL HIIHRAE (operations) #EFAFI K, WHER partially compl
ete M. WHREHZ shape ¥ 5EHE L (not fully defined) fJifi, W—A tensor IZhAF shape RIS ¢

f. shape (t) HIMHAZE].

x. set_shape() Ml x = tf.reshape(x) FHiAXH?
tf. Tensor. set shape () J7¥% (method) 23 58 (updates) —4> Tensor XIZIIEEA shape , Hi& shape {5 &8
ANEENS HEAHE A H s, B I RIEHEAIAME shape 58 . EAMAZLL tensor )4 shape [HfE .

tf. reshape ) #4F (operation) £ UAAIEIZHA shape G/ tensor.

BEAMEIXFE—A graph , EARIKK/NAZE (variable batch sizes) & A LAEF E4E?

WG AN A graph , FERLKA/INITAS (variable batch sizes) [T R0 BUE S ¥ 22 404 H
(7, it al AT AR R AR 52 e () it EIZE ((mini-) batch training) AIFGIHES (single-instance infer
ence) o XFEANM graph W BLLRAEAL R AR ML ZEAF (protocol buffer), A LU ZILARLMIFLT .

BgE—NATARRNT) graph B, BECAR B R A ZDEHLO D (batch size) i ih Python #4L, 1
SEH AR (symbolic) ) Tensor KEzn. RN Rl fessAa H -

e ] batch size = tf.shape (input) [0] M—I input [f] Tensor FEHUHLIKIKIYESE (batch dimentio
n), FHILAEN—DHN batch size [ Tensor
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* M tf.reduce mean() TMARZ tf.reduce sum(...) / batch size .

o WRARAEH placeholders for feeding input, #RELAILAH tf. placeholder(..., shape=[None, ...]) il
WA placeholder Sk HEAKIEE— N HIHLIRYERE (variable batch dimention). shape [ None JGE
HafAr K/NIYERE (a variable-sized dimension) AHXHRY o

I TensorBoard

HEFMRAL— TensorFlow graph ?

ZF graph MR AL ZRE.

I TensorBoard A i&HUHE (KI5 & HLlk vk 242

4RI TensorFlow graph N summary #4F (ops), &M SummaryWriter FfiXEE summaries H5A—A log

directory. RJGHLL N2 )35 TensorBoard .
“python tensorflow/tensorboard/tensorboard. py ——logdir=path/to/log-directory’

HEZMTTHSFE Summaries fl TensorBoard ZFL.
P & TensorFlow

ZEA I TensorFlow WAL (oprations) ) how—to Y.

TABCHE A XA, BEREA TensorFlow SKEEHUE?
A7 PP 3= B2 K41 (operation) RALHE [ & Sk 54 .

B AR ) Python 4w'5— B AR (parsing code) , BEEH NN numpy array, 4RJ5H AR
A [ tf.placeholder ) ] (../api docs/python/io ops.md#iplaceholder) fHi%45—A> tensor . FEZ[40T
Z L Al placeholders HEATHIAN MIAHISCRY o XN VE AR 2 S, AN Ik 23l (19350 43 2 i oA PE RE A 23

SRR Co G S 1A (op) - TR AMERAE (operat ion) ORI Bt i SLEEAT 201 (parse)
B A A% AL PR AT SE 2 M D BRI

Fnfey & SLEEAE (operation) 738 ABME 52 v] A K= (M HI N 2

TensorFlow {454 (operation) VEMMILEI VR E SOLFA: M) tensor, —FAHFZEALE tensors (4
A ARRKLIL D tensors M, —FUAFRZEAN tensors (BIULK—> tuple ") tensors ABA (enq
ueue)) o A7 KB SUXLEA R AL EZ AT, S HE R INEAT 4045 A i H 1454 (op) AR L
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I H&54#4E (Broadcasting operation)
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Tensor [H—AJ57k, &M Tensor M{H. lEATE — MR HETFE A HXAME. REE— 1N CLBsmatd
PIE A BERH 1% Tensor fH.

Feed
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) INEIERAFIRIT 2 (node) [MAIRAE A SERPAT EI# (graph) « 7L [Basic Usagehref="https://github. co

m/ jikexueyuanwiki/tensorflow-zh/blob/master/SOURCE/get started/basic usage.md”) .
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DT_FLOAT tf. float32 32 ALIF R

DT_DOUBLE tf. float64 64 A7iF KA

DT _INT64 tf. int64 64 AT A,

DT INT32 tf. int32 32 LA,

DT INT16 tf. intl6 16 A7 A 455 1R,

DT INTS8 tf. int8 8 (AT A,

DT UINTS8 tf. uint8 8 LJCfF 5 HE A,

DT STRING tf. string A L I TR BN IR LR A A AL
DT BOOL tf. bool AR,
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W 2% pip ?

e Ubuntu (14.04)

sudo apt—get update && sudo apt—get install -y python python—-dev python-pip
* CentOS 7

yum update -y && yum install -y python python—-devel epel-release.noarch python—pip
* MACOS

sudo easy install pip

docker run —it b. gcr. io/tensorflow/tensorflow ZIK

BRI G, # R T,
I G vots) BRI S, A

docker load < sensorflow. tar. gz
I TensorFlow AHICHIR

e Google'H JyBlogE fiiTensorFlow T
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TensorFlow 5 mxnet, caffe X} @chenrudan

[TensorFlow 4 torch7, caffe, mxnet 7EWNAFAIHELLEIEREXS L @mlihref="https://github. com/dmlc/

mxnet/blob/master/doc/overview chn.md”)
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