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CHAPTER 1

BTGB TR NA, TR 2 RRAERL 2.0 i A
o HAHES  TRRAEZE 2.0 ARSI N4 .
o TR A TREEMELE 2.0 (i T EASAL AU FF 2
o ATERS T H: A RHERUR A e 4 T A

1.1 BFREE

TEFRATIMN 2T R JE AR X B4
o Tensor /M4 : KWEPEIEMNERR T, Tensor #E& /4.
o KRN ORI SN .

1.1.1 Tensor BEH B
&K (PaddlePaddle, DANiFR Paddle) FIHAWVREEEJHELL—HE, {8 ] Tensor K FmEd, fEMZ M %
%1% 1) 8535 Tensor .

Tensor 1] DK HIRfE N Z 480, HnJ A AT ZLZM4EE, ANE Tensor 1] DAF A B BRI (dtype) Al
JEAR (shape).

[i]— Tensor (¥ firA JTCERY dtype A [HE . WIERARXT Numpy 242%, Tensor J&24{blF Numpy array &
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Tensor gy6IE

B, 1EFRATIFLA A E— Tensor , 3 F ndim /R Tensor 4 & 1% &

1. SIE3{UTF vector gy 1-D Tensor, H ndim 4 1

# AN dtype RIgE Tensor HKiEEAM, HTNLA|E float32 XA MW Tensor
ndim_1_tensor = paddle.to_tensor([2.0, 3.0, 4.0], dtype='float64'")

print (ndim_1_tensor)

Tensor (shape=[3], dtype=float64, place=CUDAPlace(0), stop_gradient=True,
[2., 3., 4.1)

iR, NS A BAAS scalar ZERUBE (6140 float/int/bool ZEHU R BAANIEE ), |44 7 shape 7 [1] [ Tensor

paddle.to_tensor (2)
paddle.to_tensor ([2])

R m R EIE T S 5E 42, shape ¥304 (11, HHiAnT:

Tensor (shape=[1], dtype=int64, place=CUDAPlace(0), stop_gradient=True,
[21)

2. Bl 3F matrix gy 2-D Tensor, H ndim % 2

ndim_2_tensor = paddle.to_tensor([[1.0, 2.0, 3.01],
(4.0, 5.0, 6.011])

print (ndim_2_tensor)

Tensor (shape=[2, 3], dtype=float32, place=CUDAPlace(0), stop_gradient=True,

3. E#EHy, ETLIEIE ndim % 3. 4--N SEEERS 4 Tensor

# Tensor FIDNHHEEREWH (WK ALE)
ndim_3_tensor = paddle.to_tensor([[[1, 2, 3, 4, 51,

(6, 7, 8, 9, 1011,

(11, 12, 13, 14, 157,
[1e, 17, 18, 19, 20111)

print (ndim_3_tensor)
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Tensor (shape=[2, 2, 5], dtype=int64, place=CUDAPlace(0), stop_gradient=True,
rery, 2, 3, 4, 51,
{6, 7, 8, 9, 10171,

(ria, 12, 13, 14, 157,
[16, 17, 18, 19, 20]111])

AN ndim () Tensor 7] DA AR 7R H -
YRA] A 1 Tensor.numpy() 753 7 f# HF Tensor 444k >4 Numpy array:

ndim_2_tensor.numpy ()

array ([[1., 2., 3.1,
[4., 5., 6.]11, dtype=float32)

Tensor ANV 7 floats, ints 25T, 574 complex numbers %3 :

ndim_2_complex_tensor = paddle.to_tensor ([[1+1], 2+231,
[3+3], 4+4311)

AR A H S, W Tensor () dtype 2 complex64 5{ complex128 , HARICEIYN 1 AL

Tensor (shape=[2, 2], dtype=complex64, place=CUDAPlace(0), stop_gradient=True,
[[(1+13), (2+23)1,
[ (3+3]), (4+43)11)

Tensor WATERAN, KT “HIB” MMk, e, A EM—A4 (WARE4ER) L, TR
HHRERY, AR PAT SO

ndim_2_tensor = paddle.to_tensor ([[1.0, 2.0],
[4.0, 5.0, 6.011)

AR SRS R

ValueError:
Faild to convert input data to a regular ndarray :

— Usually this means the input data contains nested lists with different lengths.

TSR T i Python $4dfi A @ Tensor (17534, FRATH AT DAt Numpy array >k £ # Tensor:

ndim_1_tensor = paddle.to_tensor (numpy.array([1.0, 2.0]))

ndim_2_tensor = paddle.to_tensor (numpy.array([[1.0, 2.0],
[3.0, 4.011))

(T oD
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3]

1.1. BXHE

G




PaddlePaddle

(£ 50

ndim_3_tensor = paddle.to_tensor (numpy.random.rand (3, 2))

117 ) Tensor 5 & Numpy array E. 5 AH[6][1) shape 5 dtype.
AR BLA -5 shape [ Tensor, Paddle Hiii it 24 API:

paddle.zeros ([m, n]) # BlEHIESLH 0, shape 4 [m, n] B Tensor
paddle.ones ([m, n]) # A|BEHKEAL A 1, shape # [m, n] B Tensor
paddle.full ([m, n], 10) # AEHKIEAL A 10, shape % [m, n] B Tensor

paddle.arange (start, end, step) # #|#NM start F end, $K} step B Tensor
paddle.linspace (start, end, num) # @ZEM start % end, TENHEEH num B Tensor

Tensor B shape
EXE;E

#rF—> Tensor [1)JEARF] A Tensor.shape, shape /& Tensor ffj—NEZ @M, DA R AA &
1. shape: #ifiidt | tensor (& AYERE FITR AR
2. ndim: tensor f4EREEE, AN vector 1 ndim 4 1, matrix [ ndim 4 2.
3. axis 5% dimension: $§ tensor JEANEESE 4L E
4. size: 4§ tensor AL R AL
IEFATRAE 14> 4-D Tensor, Fid it FITE K B RIK LA FILAMR&Z R X & 5

ndim_4_tensor = paddle.ones([2, 3, 4, 51)

print ("Data Type of every element:", ndim_4_tensor.dtype)

print ("Number of dimensions:", ndim_4_tensor.ndim)

print ("Shape of tensor:", ndim_4_tensor.shape)

print ("Elements number along axis 0 of tensor:", ndim_4_tensor.shape[0])

print ("Elements number along the last axis of tensor:", ndim_4_tensor.shape[-11])

Data Type of every element: VarType.FP32
Number of dimensions: 4

Shape of tensor: [2, 3, 4, 5]

Elements number along axis 0 of tensor: 2

Elements number along the last axis of tensor: 5

6 Chapter 1. ZE{&N 3
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¥t shape #{THR{E

B X Tensor ) shape 75 5Z PR B H A HEEE L.

ndim_3_tensor = paddle.to_tensor ([[[1, 2, 3, 4, 51,

6, 7, 8, 9, 1011,
11, 12, 13, 14, 157,
le, 17, 18, 19, 2011,
21, 22, 23, 24, 251,
26, 27, 28, 29, 30111)

print ("the shape of ndim 3_tensor:", ndim_3_tensor.shape)

the shape of ndim_3_tensor: [3, 2, 5]

Paddle $2fL T reshape 322 I 2 Tensor 1 shape:

ndim_3_tensor = paddle.reshape (ndim_3_tensor, [2, 5, 31])

print ("After reshape:", ndim_3_tensor.shape)

After reshape: [2, 5, 3]

TEFE 5 F) shape B FEAE—2E45 17 :

L. -1 FIRIXAERZ 1 {E2 M Tensor 1T SN A E AT HORIG . B, A B A — DT AR BCE:
H-1o 2. 0 FIREPRILERE M Tensor IR 4EROH A H A i, L shape H 0 IZRFIE A BERET x 94k
JZ.

AL Al ARG R X 24 1 -

origin:[3, 2, 5] reshape:[3, 10] actual: [3, 10]
origin:[3, 2, 5] reshape:[-1] actual: [30]
origin:[3, 2, 5] reshape:[0, 5, -1] actual: [3, 5, 2]

HTPAK B, reshape iy [-1] I, 24 tensor #% HAETH AL L NAF 211 ¥ 1-D Tensor.

print ("Tensor flattened to Vector:", paddle.reshape (ndim_3_tensor, [-1]).numpy())

Tensor flattened to Vector: [1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19.
20 21 22 23 24 25 26 27 28 29 30]

4
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Tensor E{hE 4

Tensor i dtype

Tensor [FEHE2ER, 7 DA Tensor.dtype SE#F , dtype £4%F:° bool’ , ’ floatl6’ |’ float32’ ,’ float64’ ,’
uint8’ ;7 int8’,’ intl6’,’ int32’ )’ int64’,

o i@t Python JTCZ AN Tensor, TJ DA dtype SRiHFATHE 2, R AFEE
— XFF python AU HE , WS4 int64 2 Tensor

— XFF python ¥ S AR, BRIA &A% float32 A Tensor, F H. W[ PAEIT set_default_type S JRELF &
BRI AL

o 43 Numpy array @] Tensor, W5HJFE KA dtype FREFHIIR .

print ("Tensor dtype from Python integers:", paddle.to_tensor (1) .dtype)
print ("Tensor dtype from Python floating point:", paddle.to_tensor(1.0) .dtype)

Tensor dtype from Python integers: VarType.INT64
Tensor dtype from Python floating point: VarType.FP32

Paddle 321t T cast 2 [ M AE dtype:

float32_tensor = paddle.to_tensor (1.0)

float64_tensor = paddle.cast (float32_tensor, dtype='float64")
print ("Tensor after cast to float64:", float64_tensor.dtype)

int64_tensor = paddle.cast (float32_tensor, dtype='int64")
print ("Tensor after cast to int64:", int64_tensor.dtype)

Tensor after cast to float64: VarType.FP64
Tensor after cast to int64: VarType.INT64

Tensor B place

¥4k Tensor I Al VAl i place R Hor BU) s A0, I SRS s i A = CPU/GPU/[ 5 V\]ﬁ,
o [ 5 NATAR RO AN T 23 AP BB A, ‘ﬁ GPU Z B A =M ERCR, I B m L,

Xt g PR A R T, (AR B ) d 2 N T RES PR TR G RPERE, ROy HA T
T R P AR B4 R 23 BN A

» {4 CPU -1 Tensor:

8 Chapter 1. ZE{&N 3
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cpu_tensor = paddle.to_tensor(l, place=paddle.CPUPlace())

print (cpu_tensor)

Tensor (shape=[1], dtype=int64, place=CPUPlace, stop_gradient=True,
[11)

« (%t GPU |-/ Tensor:

gpu_tensor = paddle.to_tensor(l, place=paddle.CUDAPlace(0))

print (gpu_tensor)

Tensor (shape=[1], dtype=int64, place=CUDAPlace(0), stop_gradient=True,
[11)

o BN W AF ¥ Tensor:

pin_memory_tensor = paddle.to_tensor(l, place=paddle.CUDAPinnedPlace())

print (pin_memory_tensor)

Tensor (shape=[1], dtype=int64, place=CUDAPinnedPlace, stop_gradient=True,
(11

Tensor B name

Tensor 1) name & HME—FRIRAF, A python AR &/ —> Tensor ¥ name 7] PAJE F

o ERIAML, FEEE Tensor G}, Paddle £ H & X—A~—JC fY name.

i7t Tensor.name J&

print ("Tensor name:", paddle.to_tensor (1) .name)

Tensor name: generated_tensor_0

Tensor B9E1E

ek

BT LA L FR 5 8 T S ) 52 24 Tensor. Paddle i i AR1ER Python 5[ HLN-5 Numpy 225 ML, 5

Indexing a list or a string in PythonZ&{bl. BB PAFES:

L BT 0-n B FARBEATRS ], AR TAR NS, WAERITRITE

2. it ES - ARRYIR S start :stop: step RHATUTHAE, Hor start, stop. step B R[4

&

1.1. BXHE
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18] Tensor

o £1%} 1-D Tensor, WA A ARG 58] F

ndim_1_tensor = paddle.to_tensor ([0, 1, 2, 3, 4, 5, 6, 7, 8])

print ("Origin Tensor:", ndim_1_tensor.numpy ())

print ("First element:", ndim_1_tensor[0].numpy())
print ("Last element:", ndim_1_tensor[-1].numpy())
print ("A1l element:", ndim_1_tensor[:].numpy())

print ("Before 3:", ndim_1_tensor[:3].numpy())

print ("From 6 to the end:", ndim_1_tensor[6:].numpy ())
print ("From 3 to 6:", ndim_1_tensor[3:6].numpy())
print ("Interval of 3:", ndim_1_tensor[::3].numpy())

print ("Reverse:", ndim_1_tensor[::-1].numpy())

Origin Tensor: [0 1 2 3 4 5 6 7 8])
First element: [O0]

Last element: [8]

All element: [0 1 2 3 4 5 6 7 8]
Before 3: [0 1 2]

From 6 to the end: [6 7 8]

From 3 to 6: [3 4 5]

Interval of 3: [0 3 6]

Reverse: [8 7 6 5 4 3 2 1 0]

o 1% 2-D K PA ) Tensor, W2&E 24 FRYRG s A

ndim_2_tensor = paddle.to_tensor([[0, 1, 2, 3],

(4, 5, 6, 71,

(8, 9, 10, 1111)
print ("Origin Tensor:", ndim_2_tensor.numpy ())
print ("First row:", ndim_2_tensor[0].numpy())
print ("First row:", ndim_2_tensor [0, :].numpy())
print ("First column:", ndim_2_tensor[:, 0].numpy())
print ("Last column:", ndim_2_tensor[:, —1].numpy())
print ("A1l element:", ndim_2_tensor[:].numpy())

print ("First row and second column:", ndim_2_tensor[0, 1].numpy())

Origin Tensor: [[ 0O 1 2 3]
[ 4 5 6 7]
[ 8 9 10 1111

First row: [0 1 2 3]
First row: [0 1 2 3]

10 Chapter 1. ZE{&N 3
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(22 30
First column: [0 4 8]
Last column: [ 3 7 11]
All element: [[ O 1 2 3]
[ 4 5 6 7]
[ 8 910 1111

First row and second column: [1]

R WY —AMEXT Y, axis 0, 55 " AMEXT axis 1, PABLZAE, R4 axis BARIEERE], WERIAH
2o filtm:

ndim_2_tensor[1]

ndim_2_tensor[1l, :]

XA EI SR 2 S AR Y -

Tensor (shape=[4], dtype=int64, place=CPUPlace, stop_gradient=True,
(4, 5, 6, 71)

&g Tensor

TR

T R T 5] 7 B 24 Tensor, %431 2 BHE 0% Tensor AYRUEL, FLUS{EA SRAF. 2R
BB Tensor Z S5HBFEIER, FHX MM BUUGRIEUE, X0 RESEBREETT ST A XU . Paddle
R BAT AR A A TAGL I A 41 o

51517 Tensor 2&fb), &4 Tensor W] ATE BNl 2Nl Fad i R G (s U) 4. [, SORpR 2 R AL i
TRAE 5% Tensor, YEIZIFMEFIERIA: int, float, numpy.ndarray, Tensor,

import paddle

import numpy as np

x = paddle.to_tensor (np.ones ((2, 3)).astype(np.float32)) # [[1., 1., 1.], [1., 1., 1.
—]]

x[0] = 0 # x : [[0., 0., 0.], [1., 1., 1.]] id(x) =
4433705584
x[0:1] = 2.1 #x : [[(2.1, 2.1, 2.1], [1., 1., 1.]] id(x) =2
—4433705584
x[...] =3 # x : [[3., 3., 3.1, [3., 3., 3.]] id(x) =
—4433705584
x[0:1] = np.array([1,2,31) #x : [[1., 2., 3.], [3., 3., 3.]] id(x) =_
—4433705584

(Rt

1.1, BEXREE 11
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x[1] = paddle.ones([3]) #x : [[1., 2., 3.1, [1., 1., 1.]] id(x) =_
4433705584

[dif, Paddle 424 T 425 1 Tensor #AE[) APT, WFRAAZRAT. BHIZFHAT. LB A 100 5
APL, X268 APLYA A MR A

w
I

paddle.to_tensor ([[1.1, 2.2], [3.3, 4.4]1], dtype="float64")
paddle.to_tensor([[5.5, 6.6], [7.7, 8.8]], dtype="floato6d")

=
Il

print (paddle.add (%, y), "\n")
print (x.add(y), "\n")

Tensor (shape=[2, 2], dtype=float64, place=CUDAPlace(0), stop_gradient=True,
[[6.60000000, 8.800000007,
[ 11., 13.2000000011)

Tensor (shape=[2, 2], dtype=float64, place=CUDAPlace(0), stop_gradient=True,
[[6.60000000, 8.8000000017,
[ 11., 13.2000000011)

nPAE H, {1 Tensor J2pk id %1 Paddle APT 1 ﬁﬁﬂ%ﬂ% T Rk B E Ty 8, AT
M Tensor Jpk B BB FA 5, X1 ] Tensor #/EUEA T4 .

WFEHT

F LR B AN B
ﬁm%@iﬂm
%@rmﬁ

x.abs ()

x.cell ()
x.floor ()

x.round ()

Hﬂ Pﬁ

x.exp ()
x.log ()

x.reciprocal ()

=

x.square ()

x.sqgrt ()

s

x.s1in ()
x.cos ()

%.add (y)

oy

&7
FE T
&7
3
%

x.subtract (y)
x.multiply (y)

HOH O OFH O H OH OHFH H H W O H W H

x.divide (y)

(Rt
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S ¥ % W W

(S LT
& TR MBI BA
ELRFESH

TRERETERRAME, RAALHERL
HRER EERANME, BRAALHERL
TREELTERR, BRNALHEEL
TR ER L TE WA, BRI SHERL

Paddle % python ¥z S A KA BRI R AT TS, PAT RS LB 4RI .

X +y —>
x -y >
X *y ->
x/y ->
X %5y —>

X**y_>

.add (y)
x.subtract (y)
x.multiply (y)
x.divide (y)
.mod (y)

-pow (y)

B I

%ﬁ%%ﬁ%
E%%Eﬁ

ZEEHEM

x.isfinite ()

x.equal_all (y)

bool Tensor

x.equal (y)

—Tensor

x.not_equal (y)
x.less_than (y)
x.less_equal (y)
x.greater_than (y)
x.greater_equal (y)

x.allclose (y)

# HWr tensor ¥LEXEERAMMEKT, WARHE inf 5 nan

L S T T N

shape # [1] W bool Tensor

# HBWA tensor WeH TEREHE, HRE shape # [1] H

H W WS tensor WENTEREGHE, HRE shape #FEH boolo

pri

W H A tensor AT

tensor x WL

ZRELME
T tensor y Wit TH
FH%ET tensor y WM THR
T tensor y WXt TE
AKFHET tensor y WX TE
%5 tensor y WAMILREL, HRE

Il
B

e
PRy
A

N

e
XEEx5K

tensor x WMWL& \

,,,,,

X

tensor x W L&

|

}\m ot ka }\m

=

tensor x WL

tensor x HAIRTT

&
M omy om md my
Rm e

[l #EH, Paddle %} python %5 LA KA BEIR K BT TS, AT BE S _EIRE2R AR .

x ==y ->
x !l=y ->
x <y ->

X.

equal (y)
.not_equal (y)
.less_than(y)
.less_equal (y)
.greater_than (y)
.greater_equal (y)

HWHA tensor WENTEREME

H B H > tensor WENTEREIHE

H W tensor x WILEEE/NT tensor y MK TR

H|W7 tensor x MILERENTHET tensor y M ETE
#|B7 tensor x MTLEREAT tensor y WX TE

H W tensor x WILEREEATHET tensor y WX NTE

b

b

PATF #AE AL XT bool 2 Tensor:

1.1, BAHE

&

13




PaddlePaddle

x.logical_and (y) # XWA bool A tensor ETLE:
x.logical_or(y) # WA bool A tensor EILE:
x.logical_xor (y) # XAWA bool A tensor FILE: R B E
x.logical_not (y) # WA bool A tensor ZILE | R
SR BHEx

x.cholesky () # JEMFH cholesky #f@

x.t() #HEIERE

x.transpose ([1, 0]) # X axis 0 § axis 1 W7
x.norm('fro') # MW Frobenius &3

x.dist (y, p=2) # A (x-y) B 2 %

x.matmul (y) # 4B %

FEYERE, Paddle tt Tensor (A Jy-{E inplace #:fF, B x . add (v) REAE tensor x_FEBHEITHAE, i
2R [N Tensor SRFRIZH LR

¥4 Tensor #AERH 210 API, 1#%:% class paddle. Tensor

1.1.2 & (broadcasting)

kX (PaddlePaddle, PARfRiFK Paddle) FABMEZE—FE, $RALHK—L8 APLSCF) #f (broadcasting) ML, Fuif
TE—SEn I A R BIK B. lFARF, AR — MEARE I —ERBRR 5K, BATAm 2R
(EIEZNIDES = e/ ENIDE S =7 X a1 (S =y ¥ O Tt/ U ZONIEI S N 2N I S I E SN 2N
Wik, RJEMusS. ERERRE, R I X MR KRB 75 DA

TR HEAL] R AR I (22 Numpy ) REHLE ) -

1. ATk EE D —2Eak &

2. NWEFEAT K m TR, SEidE R RN A S, AR AT, TAH A RIEE
4n:

import paddle

x = paddle.ones ((2, 3, 4))
y = paddle.ones((2, 3, 4))
# WAKE PR—%, TUS &
z = X ty

print (z.shape)

# 12, 3, 4]

x = paddle.ones((2, 3, 1, 5))

(R ItaRED)

14 Chapter 1. ZE{&N 3
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PaddlePaddle

(£ 50

y = paddle.ones ((3, 4, 1))
# MNJE B AR R LB

#ER y WEEANE 1
#FEZW x WEEANE 1
#
#
#

X

FZR: x M0y MEEANMEE
FWR: y BEERFE
Froh x oy WA

=X tvy

X

N

print (z.shape)
# [2, 3, 4, 5]

# AR

x = paddle.ones ((2, 3, 4))

y = paddle.ones((2, 3, 6))

# A x Aoy RAM)HEN, BAE-KKE 4 £%T 6
#z=x+y

#

InvalidArgumentError: Broadcast dimension mismatch.

BAERATTEA ARG O0 T WA TR AT DA 5800, PSSR IEAT ) 3 SUS i 45 R 3K i P S
T

L QRS SR B AR K BEA — 80, IR AT EAER/ PR R R BT 1, LSS R AR
KM,

2. BHEBA K ETIRA S G, BEAERE LA S SR a2 A wi 4E R BRI
i

import paddle

x = paddle.ones((2, 1, 4))
y = paddle.ones ((3, 1))
zZ = X ty

print (z.shape)
# z Bk : [2,3,4]

b
I

paddle.ones ((2, 1, 4))
paddle.ones ((3, 2))

zZ =X +y

H HHw K

ValueError: (InvalidArgument) Broadcast dimension mismatch.
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1.2 ARIEm

1.2.1 AEHEE

K 2.0 HiuAs, X 1.8 WA EARFALL, W I A E AT
o ISEIIREEE, ShSERE N EdEF AR SN Tensor, HEFAH s S EE;

o API HRR R, APL a2 ML 3T T —HElk, BEIRARAEM APL, {Hif{li j# APL{KRTIT
K

o BEAbEL, AWM. BRI, Z2-REsh. SARE MRS £ RARAE TN, iEXT A A
B
PA AR AT AN e A B . X T EARE T, FRATASRAE T 2.0 4 TH (WLHSR) $24t5 5 3k

Bl HAh— LS RERE N5 T i WSS D AL N . IR AR EER SRR SR S D TN TEA TR R A1)
FAR T #5 F Release Note T Xf i 3RS .

1.22 —. ZHEHE
HEFMR ST EASEEX

KR 2.0 RAKF SACBSEA AR (RIS S, Wl ¥ paddle.enable_static
) o

import paddle

£ Tensor ISR REIE
HSEETT, BT A M BB ASRE SR, Paddle i} Variable g5, shiSET, MEMME
L R TR R AR 8 — K Tensor., #h7SIER Tensor {41 2 32 A Wiy v -

1. @8 A paddle.to_tensor R4, ¥ python scalar/list, Y3 numpy.ndarray ${4& %54 & Paddle [1) Tensor.
BARER 7, WERE ME APLCR.

import paddle

import numpy as np

paddle.to_tensor (1)
paddle.to_tensor((1.1, 2.2))

paddle.to_tensor (np.random.randn (3, 4))

1. #d8f paddle.zeros, paddle.ones, paddle.full, paddle.arange, paddle.rand,
paddle.randn, paddle.randint, paddle.normal, paddle.uniformZEE%, BZ&H &M

Tensor,
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1.23 —. API
APl B R4#

T APL 204V aT i NS, 55k padddle.fluid.xxx (1 H Sk B 45 TF4% h paddle.xxx, FExtT H A4
LT T RGN AR . [RIAEIN TR )2 AP, RIDAS RIS L o paddle.fluid H 5% R IS4 EE T 1.8
A APL, EEEAMEIE, KRS PMGE. KT 2.0 MIFRIESS, Wi paddle Hat Fig APT, ANZif
{311l paddle.fluid H3% Tty APL. G2 % 3 Paddle Hg A APLGRAGHYTEIL, HEFAE S0 APT 3E4 720 A58
s W] DUE S AE github B4 issue 17 2 m AT St

2.0 Ay APT R fA FSR &5 T -

API 3| Z#L0

* AT IIEMPE, APL STER IR BSR4 :

— JIA device, framework, tensor H 5% N AP, ¥J7E paddle HR H 857 514 5 B/ 08Uk APL 4h, H
fth APL¥E paddle #R H 5% F¥9%A 5144 .

— paddle.nn H 5% % functional H % PASMIFTE APL, 7& paddle.nn H 3¢ F¥F 54 functional H 5%
HiY APL, 7E paddle.nn H g NEEA T4

o HiEA R BTN B AR %, L paddle.add —> paddle.tensor.add, #EFUSEME
H paddle.add

o PAUN—SERRIRI B KA, MG 22300 APL &4 7K
— paddle.tanh -> paddle.tensor.tanh -> paddle.nn.functional.tanh
— paddle.remainder -> paddle.mod -> paddle.floor_mod
— paddle.rand -> paddle.uniform
— paddle.randn -> paddle.standard_normal

— Layer.set_state_dict -> Layer.set_dict

FH APl BT

o hn. oW T BREEARR, AR

o X YETZATCEEAE, AN elementwise HiZ

o AT HIRE R ERE, RN reduce HiZK

« Conv, Pool, Dropout, BatchNorm, Pad ZH %25 API #4f i AZdE2 2434 1D, 2D, 3D 54
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1.24 =, FE#RE

HiEaE

R AL PSS T paddle.io H 3% FIiY Dataset, Sampler, BatchSampler, DataLoader $; 11, Rfif# reader 2%
B, —2u HIM SR AE © 4 4F paddle.vision.datasets F/1 paddle.text.datasets H 352, HAKZ:% API kY.

from paddle.io import Dataset

class MyDataset (Dataset):

mn

¥ B —: 4K paddle.io.Dataset %

def _ init_ (self, mode='train'):

mmn

PR LHME L, RXBEERT R, XN REEE

mrin

super (MyDataset, self).__init__ ()

if mode == 'train':
self.data = [
'traindatal', 'labell'

’

'traindata2', 'label2'

’

'traindata3', 'label3'

[ ]
[ ]
[ I
["traindatad', 'labeld']

’
]

else:
self.data = [

'testdatal', 'labell'

’

[
[
[
[

'testdata2', 'label2'

4

]
]
]
]

'testdatal3', 'label3'],
'testdatad', 'labeld'],
1
def _ _getitem__ (self, index):

mrn

FH|=: LIH__getitem _ Fik, EXIE index B MMKMEAE, HREELHWE (NEEIHE, o
HATA)
data = self.data[index] [0]
label = self.data[index] [1]
return data, label
(R v 2kzE)
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def _ len_ (self):

mmn

FHW: EI__len_ Fik, REHEELKE

mmn

return len (self.data)

# MR E X EIEE
train_dataset = MyDataset (mode='train')

val_dataset = MyDataset (mode='test")

for data, label in train_dataset:

print (data, label)

for data, label in val_dataset:

print (data, label)

HMFH

Sequential A

XL ) SR P 5 S A AT T ] DA B 1] Sequential SARFESEIMALM , AT LAS AN S E AL ME -

import paddle

# Sequential HR4N

mnist = paddle.nn.Sequential (
paddle.nn.Flatten(),
paddle.nn.Linear (784, 512),
paddle.nn.RelLU(),
paddle.nn.Dropout (0.2),
paddle.nn.Linear (512, 10)

1.2. #FREME
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SubClass A

BERS— LB LU AR P A5 2R, T AR Layer 1285E R ZORMATHIAUH RS, #£ __init_ #4
1t BB HEFT A1) Layer (7], fE forward Wl P B R Layer 28 dEAT 148, 2SR Ty tunT
PASCEE sublayer FS M, XS AR A4 layer H] DAYEAA s H— UM E L, E forward H 22 UK A -

import paddle

# Layer K4AJ NAK
class Mnist (paddle.nn.Layer) :
def _ init_ (self):

super (Mnist, self).__init__ ()

self.flatten = paddle.nn.Flatten()
self.linear_1 = paddle.nn.Linear (784, 512)
self.linear_2 = paddle.nn.Linear (512, 10)
self.relu = paddle.nn.ReLU()

self.dropout = paddle.nn.Dropout (0.2)

def forward(self, inputs):
y = self.flatten (inputs)

y = self.linear_1(y)
y = self.relu(y)
y = self.dropout (y)
y = self.linear_2(y)
return y

mnist = Mnist ()

RISk

ERAEE API

#4m7 paddle.Model )2 APL, JKHRIME S5 T LAGE L APT T AL IR, 30l . SRR 4. X
%1 Model il Net £, Net @454#7K paddle.nn.Layer {25454 ; 1l Model J2 554 —> Net X5, [AIf i
PR BREL. MARSE . PPALTEARRO AT ZR . PPA . S sEsl. BAZS25 w2 APT RS R B

import paddle

from paddle.vision.transforms import ToTensor

train_dataset = paddle.vision.datasets.MNIST (mode='train', transform=ToTensor())

test_dataset = paddle.vision.datasets.MNIST (mode='test', transform=ToTensor ())

Qi3]
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lenet = paddle.vision.models.LeNet ()

# Mnist #¢& paddle.nn.Layer J&T Net, model &4 7 I hk
model = paddle.Model (lenet)

# REINAEAEW optimizer, loss, metric
model .prepare (
paddle.optimizer.Adam(learning_rate=0.001, parameters=model.parameters()),
paddle.nn.CrossEntropyLoss (),
paddle.metric.Accuracy (topk=(1, 2))
)

# B sl 4
model.fit (train_dataset, epochs=2, batch_size=64, log_freg=200)

# B EIEAE

model.evaluate (test_dataset, log_freg=20, batch_size=64)

f£ A Z 4t API

import paddle

from paddle.vision.transforms import ToTensor

train_dataset = paddle.vision.datasets.MNIST (mode='train', transform=ToTensor ())
test_dataset = paddle.vision.datasets.MNIST (mode='test', transform=ToTensor())
lenet = paddle.vision.models.LeNet ()

loss_fn = paddle.nn.CrossEntropyLoss ()

# MEINEE batch_size &H 64

train_loader = paddle.io.Dataloader (train_dataset, batch_size=64, shuffle=True)

def train():
epochs = 2
adam = paddle.optimizer.Adam(learning_rate=0.001, parameters=lenet.parameters())
# M Adam 1EA A E %K
for epoch in range (epochs):
for batch_id, data in enumerate (train_loader()):
x_data = datal0]
y_data = datal[l]
predicts = lenet (x_data)
acc = paddle.metric.accuracy (predicts, y_data)

loss = loss_fn(predicts, y_data)

CFoiakEs)
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[CAWY)
loss.backward()
if batch_id % 100 ==
print ("epoch: , batch_id: , loss is: , acc is: ".format (epoch,

— batch_id, loss.numpy (), acc.numpy()))
adam.step ()

adam.clear_grad()

PN

# Bl

train ()

BHSFEH

2.0 3l paddle.distributed.spawn ERECE BB ENLLZ K4k, FINJEA R paddle.distributed.launch 775 2K SR A%

5
B .

B 1. launch Bz)

=2 APl i35

241 /1] paddle.Model )z SN RIS, FE BB HLZ RGAER TR, AEAREBT R, HFE%E

TE BB —F2%-m paddle.distributed.launch,

#EMEERT, BAEAE 0 5
$ python train.py

# BAEFES, BROAER LT RE A+
$ python -m paddle.distributed.launch train.py

FENSFRES, RELHEAME 0 FHE 1 FF

$ python -m paddle.distributed.launch --selected_gpus='0,1"' train.py

# BILFE, REYWMEAS 0 ThE 1 5F
$ export CUDA_VISIBLE_DEVICES=0,1

$ python -m paddle.distributed.launch train.py

22
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£t API iH =

AR BEA APT SCELINGR, AHEDRE AL RIS, TR PR -RAARRD AT 3 Ak, BT :

import paddle
# % 1 RHEF, RAMARNETFENG
import paddle.distributed as dist

train_dataset = paddle.vision.datasets.MNIST (mode='train')
test_dataset = paddle.vision.datasets.MNIST (mode="'test")
lenet = paddle.vision.models.LeNet ()

loss_fn = paddle.nn.CrossEntropyLoss ()

# tuE %% batch_size % H 64

train_loader = paddle.io.Dataloader (train_dataset, batch_size=64, shuffle=True)

def train():
# % 2 AW, WHENIATHE

dist.init_parallel_env ()

# % 3 W%, ¥t paddle.DataParallel #f ¥
lenet = paddle.DataParallel (lenet)
epochs = 2
adam = paddle.optimizer.Adam(learning_rate=0.001, parameters=lenet.parameters())
# J Adam JEH AL &%
for epoch in range (epochs):
for batch_id, data in enumerate (train_loader()):
x_data = datal0]
y_data = datal[l]
predicts = lenet (x_data)
acc = paddle.metric.accuracy (predicts, y_data)
loss = loss_fn(predicts, y_data)
loss.backward()
if batch_id % 100 == 0:
print ("epoch: {}, batch_id: {}, loss is: {}, acc is: {}".format (epoch,
— batch_id, loss.numpy (), acc.numpy()))
adam.step ()

adam.clear_grad()

# Bl %

train ()

B M 5E JE RSO, ARG IR 2 AP AH [0 h =X BT
R PREIISALHEA init_parallel_env, il AI AR LA ST R 2.
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# BAEFES, BROAER LT RHHTAF
$ python -m paddle.distributed.launch train.py

#ENEFEY, REYHERANE 0 5FF 1 5F
$ python -m paddle.distributed.launch --selected_gpus '0,1' train.py

# BNEFES, REYMERNE 0 5E 1 5F
$ export CUDA_VISIBLE_DEVICES=0,1
$ python -m paddle.distributed.launch train.py

B 2. spawn Bzh

launch 77 B304, PASCHE R SRARSI 2 i, FTEH P ERSINHH paddle.distributed. launch
, XTI B EOR A R . T CIRAESE 2.0 ASEEIN T spawn 8, oI DAEGFHBIE SR, A HEFTEL.

NZRR I N SE AL R BT -

from _ future__ import print_function

import paddle
import paddle.nn as nn
import paddle.optimizer as opt

import paddle.distributed as dist

class LinearNet (nn.Layer) :

def _ init_ (self):

super (LinearNet, self).__init__ ()
self._linearl = nn.Linear (10, 10)
self._linear2 = nn.Linear (10, 1)

def forward(self, x):

return self._linear2(self._linearl (x))

def train(print_result=False) :

# 1. W AIFATINETE

dist.init_parallel_env ()

# 2. QlEHFTIN% Layer 1 Optimizer
layer = LinearNet ()

dp_layer = paddle.DataParallel (layer)

loss_fn = nn.MSELoss ()

adam = opt.Adam(

@3
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(& k)
learning_rate=0.001, parameters=dp_layer.parameters())

# 3. BATMY

inputs = paddle.randn([10, 10], 'float32"')

outputs = dp_layer (inputs)

labels = paddle.randn([10, 1], '"float32")

loss = loss_fn(outputs, labels)

if print_result is True:

print ("loss:", loss.numpy())

loss.backward()

adam.step ()

adam.clear_grad()
# AT 1 WENINGEE R
# ERAGE NGBEAFEECASE, ALFEEAALN TN GPU RA& AT S
if name_ == '__main_ ':

dist.spawn (train)
# ERFR 20 AR EH
# ERAGE: NGRHFE-—LLY, ALFEFAMFTAWA LY cPU REHTIN4E
if name_ == '__main_ ':

dist.spawn (train, args=(True,))
# ERAFR 30 EANGRE. SHHEEHTHER
# ERAYGE: NGRHRFE-—LL4, FANFEEARLSTNY cPU REMTIE, Flin:
# YFAHEH 8 Kk GPU £ (0,1,2,3,4,5,6,7), WHSFERAMHKE (0,1}
# RAEYMVBELWEINRL E CUDA_VISIBLE_DEVICES=4,5,6,7, (X 4 K
# GPU KL, WHSFEATLHHERE (4,5}
if name_ == '__main_ ':

dist.spawn(train, args=(True,), nprocs=2)
# ERAFR 40 ANNERHR, 28 BEHBBAEELEANFS
#ERAYGE: N4BRFE— L2, FEANFEEARLTNN cPU REMTIELE, R
# Rl TARER, ARREYMNANETE, fln: YuiEF 8 kK GrPU F
# {0,1,2,3,4,5,6,7}, [E{R LA B E CUDA_VISIBLE DEVICES, b i P3¢
# ¥ESHK selected gpus HFEFLEFMNF, flin selected gpus='4,5",
# TN EERNE 4 5FME 5 5F
if name_ == '__main_ ':

dist.spawn (train, nprocs=2, selected_gpus='4,5")

[%327)
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# ERFR 5 L FEGHRIEN

# ERGR: RIREITEGHRTIFEERRFEGRELAK

# Paddle AR ERALYMNE LI KZRAEmO AT S AR, EANBEANRT
# BN, BFREWGOTRASRE, MHTUETHEREHEHELR

# 3 0 DA R EARE B Ak R

if name_ == '_ main__':

dist.spawn(train, nprocs=2, started_port=12345)

RERE

Paddle SRAFAIBIZLA PIRHE, — MR IIZEA, PRAFBIZS BRSPS, AT TN g —
P TS, DRAFTUIN A ER S R 8 45 LA S 250, T AR 2

BEE APl iz

75 )z APL R T B AR 28 AR A PRAT 7 oA -

model = paddle.Model (Mnist ())
# TR, RAFRER TR T TN E
model.save ('mnist', training=False)

# R JE T AR B BN BT R AR A

i APl $53%

AR, w DA Sh A R, Fedon B S I pz, BARBA T

import paddle
from paddle.jit import to_static
from paddle.static import InputSpec

class SimpleNet (paddle.nn.Layer):
def _ _init_ (self):
super (SimpleNet, self).__init__ ()

self.linear = paddle.nn.Linear (10, 3)

# % 1 RHF
# Wit InputSpec F5E¥NEIEH MR, None kr- T LK
# @it to_static RIFEWHSEEEAHASE Program

@to_static (input_spec=[InputSpec (shape=[None, 10], name='x'), InputSpec (shape=[3],

=

— name='"y"')])

def forward(self, x, y):

@3
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out = self.linear (x)
out = out + y

return out

net = SimpleNet ()

# % 2 At

# REBSEREAR, THTRNHE
paddle.jit.save(net, './simple_net')

i35

L)% Paddle Inference Ff) APLA 7 J14%, fRifb T 53k, VASES TP ETURIIMRE . APT AL Al
JEA APTGREFAES, (HIEFSRTE APLIRZR, [H APTAEJSELMA B HER -

C++ API

HEARME:
« %25 MM paddle AFHH paddle_infer
* PaddleTensor, PaddleBuf 4k %, ZeroCopyTensor A8} BRI\ Tensor 2%, H- T 444 Tensor
o B PredictorPool T HIEMLEZLAE predictor (A, JEEthIME £ Jiih TH

e CreatePredictor (Ji CreatePaddlePredictor) JiR[E{EH unique_ptr %A shared_ptr
PAiESR Clone J5BrAs IS H 4 iy 7] A

API S

B C++ APL AR S 2 i se = —2, HAmaift

#include "paddle_infernce_api.h"

using namespace paddle_infer;

Config config;

config.SetModel ("xxx_model_dir");
auto predictor = CreatePredictor (configqg);
// Get the handles for the inputs and outputs of the model

auto input0 = predictor->GetInputHandle ("X");
auto outputO = predictor->GetOutputHandle ("Out");

(Rt
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for (...) {
// Assign data to inputO
MyServiceSetData (inputO) ;

predictor—->Run () ;

// get data from the outputO handle
MyServiceGetData (outputO) ;

Python API

Python API fAS B 5 C+ FEAXT N, &7F 2.0 JiR A& A -

1.2.5 B

20%iTH

N T G TH RS, FATHRAE THAR T A, W PAREB)Ff Paddle 1.8 iASTT S, THHCH 2.0 Y APL,
HIFHIEL T Paddle 1.8 iiiAS, 2.0 AN APTIEAT 7 RERI T, t4F APLAFR, SHAH, 1Th5%. T
HAY A A RER A A 1) APLTHIG X Ioiie iy APL, Felfe TR AR, Sn i Fairtg.

https://github.com/PaddlePaddle/paddle_upgrade_tool
XA TR BCH # R APL, I5AE B MK AP SO, FEhTIH A APL

2.0 iR

PATN AL T 2.0 JRAS Y — L8R A -

ol PAAE MY S8 B B O HE AT E 2 W BE, o DA #AE X BB MR A U AR A
https://github.com/PaddlePaddle/book/tree/develop/paddle2.0_docs

1.3 RATB IR

TECRHMESL 2.0 v, FRAT APTIQEL . s S80. 110, T T RGERTHERAIN, £ APTIRRM 1.X HR
A paddle. fluid. * iIT#%| T paddle.* . paddlefluid H 3 FE LR T 1.8 Jid API, FE 2%
HHE, KRS,
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1.3.1 FHREEATE TEEzTREN Paddle 1.x 94583 Paddle 2.0 gy4¢15

WARNING: JfiAs A 3 # TR AT IA WO, A THRE, SU5AFET TR
IDATONEE

RER

HATER T E T LA pip Y752, JyaXanr:

$ pip install paddle_upgrade_tool

BAXRZE

paddle_upgrade_tool W] DA NI 773, B

$ paddle_upgrade_tool —-—-inpath /path/to/model.py

KFEM AT, DA diff fIfER, JE/R model.py M Paddle 1.x 46ty Paddle 2.0 AyA81k . MR EEHHIA LA
A A, N T

$ paddle_upgrade_tool --inpath /path/to/model.py —--write

ML S modelpy, K ik A2 AL S B G I SO R AT BN & O S, )
~/.paddle_upgrade_tool/ | .

SHLHIATF
« —inpath i ASCHEBRR, TTAHEAAS SCH SRS pE .

o —write 275 FHLE SR AR SCIE, BOAE False, FORABH . WA True, FoRXtSCOFEEFT BT
SIS RN SO TR B L

* ~backup A[E, MU, BUMEN ~/.paddle_upgrade_tool/, FEBLHAET &M UCHE.
* —no-log-file W3, a2 HAGC:, BIAECN False, R H &30
* —log-filepath [k, #ith HERYEKAR, BOAEA report.log, #iihi HAESIFHIEAL.

* —no-confirm A[ L, fASCIEIM;, BHREMFIAEIE A, HAAE-—write Jy True REAZL, BOAEN
False, F/RTq 2% SCFHIA.

o —parallel 73, FEHIFEARSCHFI AL, 24 no-confirm 3 True PR, ERIMENone.
o log-level A3k, log 243, [ ‘DEBUG’ , ‘INFO’ , ‘WARNING’ , ‘ERROR’ |#RiAff: INFO.
 —refactor A%, debug FfiifH .

 —print-match 7] %, debug & ] .
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fERA#E
Frig

e 1] paddle_upgrade_tool Fj, FFEAIREC 424 T Paddle 2.0 JiiA

import paddle

print (paddle.__version_ )

¥ paddlePaddle/models e VE A T EL B I3 o

$ git clone https://github.com/PaddlePaddle/models

Cloning into 'models'...

remote: Enumerating objects: 8, done.[K

remote: Counting objects: 100% (8/8), done.[K

remote: Compressing objects: 100% (8/8), done.[K

remote: Total 35011 (delta 1), reused 0 (delta 0), pack-reused 35003[K
Receiving objects: 100% (35011/35011), 356.97 MiB | 1.53 MiB/s, done.
Resolving deltas: 100% (23291/23291), done.

EERYHHE

G EEE Ny, AR SO .

$ paddle_upgrade_tool -h

usage: paddle_upgrade_tool [-h] [-—-log-level {DEBUG, INFO, WARNING, ERROR} ]
[-—no-log-file] [--log-filepath LOG_FILEPATH] -1
INPATH [-b [BACKUP]] [-w] [-—no-confirm]
[-p PARALLEL]
[-r {refactor_import,norm_api_alias,args_to_kwargs,
—refactor_kwargs,api_rename,refactor_with,post_refactor}]

[-—print-match]

optional arguments:
-h, —-help show this help message and exit
--log-level {DEBUG,INFO,WARNING,ERROR}
set log level, default is INFO
--no-log-file don't log to file
—-log-filepath LOG_FILEPATH

(Rt
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set log file path, default is "report.log"

—-i INPATH, --inpath INPATH
the file or directory path you want to upgrade.

-b [BACKUP], —-backup [BACKUP]
backup directory, default is the
"~/.paddle_upgrade_tool/".

-w, ——write modify files in-place.

—-no-confirm write files in-place without confirm, ignored without
——write.

-p PARALLEL, —-parallel PARALLEL
specify the maximum number of concurrent processes to
use when refactoring, ignored with --no-confirm.

-r {refactor_import,norm_api_alias,args_to_kwargs, refactor_kwargs, api_rename,
—refactor_with,post_refactor}, —--refactor {refactor_import,norm_api_alias,args_to_
—kwargs, refactor_kwargs, api_rename, refactor_with,post_refactor}

this is a debug option. Specify refactor you want to
run. If none, all refactors will be run.

—-—print-match this is a debug option. Print matched code and node

for each file.

Paddle 1.x B9l

X HLE AT Paddle 1x SEEUAY—> mnist 7328, FR AT :

$ head -n 198 models/dygraph/mnist/train.py | tail -n 20

with fluid.dygraph.guard(place) :
if args.ce:
print ("ce mode")
seed = 33
np.random. seed (seed)
fluid.default_startup_program() .random_seed = seed

fluid.default_main_program() .random_seed = seed

if args.use_data_parallel:
strategy = fluid.dygraph.parallel.prepare_context ()
mnist = MNIST ()
adam = AdamOptimizer (learning_rate=0.001, parameter_list=mnist.parameters())
if args.use_data_parallel:

mnist = fluid.dygraph.parallel.DataParallel (mnist, strategy)

train_reader = paddle.batch/(
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paddle.dataset.mnist.train(), batch_size=BATCH_SIZE, drop_last=True)
if args.use_data_parallel:
train_reader = fluid.contrib.reader.distributed_batch_reader (

train_reader)

{# ] paddle_upgrade_tool i# {735t

paddle_upgrade_tool Sz R FRSCAFRIFEAL, BRI DAIE I T 77 1) A 2 B AL i SO

$ paddle_upgrade_tool —--inpath models/dygraph/mnist/train.py

R, WFSRMER & LR oL, FATARSATEH WARNING {55, & ZEAFAIERI R AR UR
oA A E BB MR, AT DAE R ST g v, 7T

$ paddle_upgrade_tool --inpath models/dygraph/mnist/train.py —--write

B, Ay AT R T R

"models/dygraph/mnist/train.py" will be modified in-place, and it has been backed up.
—to "~/.paddle_upgrade_tool/train.py_backup_2020_09_09_20_35_15_037821". Do you want.

—to continue? [Y/n]:

Ay JERITFGEHRATAEERS . N T R o R , BATXHLR A TS5 AR T3 sesh, T B IRk
oL, AT BRI ALE] ~/ . paddle_upgrade_tool HXT, WIRFE, B LAESMDHRT
FREV AR T RS

RISITRGSERUR , &4 4> reportlog SCHF, oo TIEASIYIER . AT :

$ cat report.log

ABEM

o AR TAAGETEMETA APLIYITR, A AEM APL 2 T35 A, B4 BT )L WARNING.

{£F Paddle 2.0

SEMERS S, AR Paddle 1.x sE#45)] 1 Paddle 2.0, f&n] PAYE Paddle 2.0 "R #EFTHH AT 2 o
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CHAPTER 2

= Eilba 2

ASER A RIRHELE 2.0 HYTT SR o
N TP EFRRHEZ 2.0, fRAILAZH 10 704l B3 1R

5 TR BT IR S, R X R 2 A A TR S 2.0, SEBlRE I AR 2. R
LNOETE

o g L - TRRAEZRHIE B 3, FE N paddle.io.Dataset + paddle.io.
DataLoader, PAK KENEEIENND.

o BUREFIAL - REAEZEBERTAL A Y, EE R paddle.vision.transform. *,

o WAL TORIEZRAL APLINEE, F2 2 paddle.nn.*, A5 CRHERHAM WA, B
Sequential [1)2H ¥ 55 SubClass [#JZH M .

o WIS RERAEZRRIN G ST vk, AW, R E )2 APIpaddle . Model B34
A SRV model.fit (). model.evaluate (). model.predict () 5T HIIIZ:-5 M ;
e AL APT SE BB AL I 2R S T, st e Xt 2 APT A 4rfiF .

o GOURRCE : WRAESAE LR . AL RS Se B R YIRS T .

o U SRR RIRMESE E E ARRRY TR, RS EE L Loss, [ X Metric 5 F i X Callback.
o BRI fAr - RERHERUS R s S IR AR R A4

o B ONNX P "RRHESEAI A4 Sy ONNX #5541 .

A
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PaddlePaddle

2.1 10 5P EF IR (PaddlePaddle)

AR BB LA BERZEG], PR T AR G TR AESL

211 —, LRKR

WIRARE 22 i CRIIR 2 W] DABRG PR . R T NI (. 5 A 2265 1 i, AR AT AL e H
T RGP RUA AR IO B 2 i %, BT DR PO 20 A R

212 = BANkR

LA IR URRE AT ATE Python A2y i AT

import paddle

print (paddle.__version__)

21.3 =. K FEHRFIRIIES

AT, TR TS — I LA DA ER . L BRI HE s R 2. A s 3. AR 4. 8
BUPAL . BT RARTTAGE ] RRHESE APL, — 45 Bid P IR

3.1 BAEHES

TRHRAEZE N E T e LA EEAE , FERXARBI, AR AN ECCRAEZ Y B R . FERCH AR EELE
DXHUMBEP R, — DRI, — N HRIPAGEIL,

from paddle.vision.transforms import ToTensor

train_dataset = paddle.vision.datasets.MNIST (mode='train', transform=ToTensor ())

val_dataset = paddle.vision.datasets.MNIST (mode='test', transform=ToTensor ())
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PaddlePaddle

3.2 {RERE

it sequential ¥f— 2 — 2 MELEHEENR . 2, FENHIEIIT Flatten #:4E, (1, 28, 28]

FRE B R Bda el A FEAR O (1, 7841

mnist = paddle.nn.Sequential (
paddle.nn.Flatten(),
paddle.nn.Linear (784, 512),
paddle.nn.RelLU(),
paddle.nn.Dropout (0.2),
paddle.nn.Linear (512, 10)

3.3 {REIZR

TEVISRAL T, 5RO E ISR RN R AT S A S AT, ARAT AR RS 5 ) prepare 58

8, ZJEME it ErRIFIR IR,

# MR LA RERSR, ETHTEENEE. WFEMRIE
model = paddle.Model (mnist)

# MANSGHEXARE, BERAWHT T &, RUSRERTTE

model .prepare (paddle.optimizer.Adam (parameters=model.parameters()),

paddle.nn.CrossEntropyLoss (),

paddle.metric.Accuracy())

# BRI %

model.fit (train_dataset,
epochs=5,
batch_size=64,

verbose=1)

The loss value printed in the log is the current step, and the metric is the average.
—value of previous step.

Epoch 1/5

step 938/938 [==============================] - 10SS: .1358 - acc: 0.9284 - 18ms/step
Epoch 2/5

step 938/938 [==============================] - loss: .0370 - acc: 0.9680 - 18ms/step
Epoch 3/5

step 938/938 [==============================] - lo0ss: .0284 - acc: 0.9780 - 18ms/step
Epoch 4/5

step 938/938 [==============================] - 10SS: .0062 - acc: 0.9823 - 18ms/step
Epoch 5/5

step 938/938 [==============================] - ]l0ss: .0924 - acc: 0.9859 - 18ms/step
2.1. 10 9$hiiE FF €I (PaddlePaddle) 35
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3.4 {REFMG

AR AT RAE 151G R SR SR SR P i — 2 I 255 B A BEZR ARG B

model.evaluate (val_dataset, verbose=0)

{'"loss': [0.0], 'acc': 0.9804}

WPAR W NGRS AR RACRAE 98% FIAL, FEZHT 1 WG, AR AE I R A I RS H0ok 2
THRZU IR o

IRt R ILA R FAY APT S T — DMREE RS, ARIAT AR C B9 TRk B4 rp i) RS
LR RS AEA T I . T NN BISE TRREMRME T FE R S RO HESE .

2.2 FRKRE LSS
VRIS 3 B RN 7 B BRSO S MBI, B AT, Gk e B B

FISCASEARSE AT . A5 75 ZOU S AR ) 2 R SCPFBEAT AR PR, e R B8 2 > AR T DAGE Y 8 a2
A,

221 — EERBEHHIESE

TRERAE BRI B 2 2 AT 55 v T B B SEVE M Atk APT FFiC, X1 APL FfE HSk N paddle.vision.
datasets 5 paddle.text.datasets, RA]PAELT AT ACHS K IEHEZE rp R (AL T F sb B Hm 4

import paddle
print (" MM x$HFEE: ', paddle.vision.datasets.__all_ )
print (" AARAEEMEHIEE: ', paddle.text.datasets.__all_ )

MHAI X FAEE: ['DatasetFolder', 'ImageFolder', 'MNIST', 'FashionMNIST', 'Flowers',
—'Cifarl10', 'Cifar100', 'V0OC2012']

BEREZMXHIEE: ['Conll0dSst', 'Imdb', 'Imikolov', 'Movielens', 'UCIHousing', 'WMT14',
— 'WMT16']

. [ paddle.vision.dataset 5§ paddle.text.dataset 4}, KEIEEANETH—ELH
iR, 12N paddle.dataset.*, {HZBHRENMEHN AR L, [AEARRPBAESE, HRAER
B % H S T BEAE Y APL,

X HARTTPAE LT HRCF R RS, HAEER A o 1)y ARl A mode SRARIHIIZREE S IHSE
Bndesz 0 2 A sh iz N BREARERAYPGEAHK ~/ . cache/paddle/dataset.
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from paddle.vision.transforms import ToTensor

# N HEE A ToTensor ¥|#HEMHA XA Tensor

train_dataset = paddle.vision.datasets.MNIST (mode='train', transform=ToTensor ())

# REKESE

val_dataset = paddle.vision.datasets.MNIST (mode='test', transform=ToTensor())

222 —. BEMHIEE

LRSS, B2 FH B HRE A B B 2 BIESE . JRAT DA RN paddle.io.
Dataset F, P sl B & A4 .

import paddle

from paddle.io import Dataset

BATCH_SIZE = 64
BATCH_NUM = 20

IMAGE_SIZE = (28, 28)
CLASS_NUM = 10

class MyDataset (Dataset) :

wnnn

FB—: Y& paddle.io.Dataset %

wnnn

def __init__ (self, num_samples):

SR EZHMEREK, & XHEE AN
super (MyDataset, self).__init__ ()

self.num_samples = num_samples

def __getitem__ (self, index):

nun

FH=: EH__getitem__ Fik, EXIE index MInMKMEIE, HREBLLHE (NEEHE, T
By R 4)

data = paddle.uniform (IMAGE_SIZE, dtype='float32'")

label = paddle.randint (0, CLASS_NUM-1, dtype='int64')

return data, label

(FTakEh)
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(£ 50

def _ _len_ (self):

nun

SHW: $EH__len  F¥k, REHEEXEHHE

nun

return self.num_samples

# MHT AW HER

custom_dataset = MyDataset (BATCH_SIZE * BATCH_NUM)

for data, label in custom_dataset:
print (data.shape, label.shape)
break

VAL, PRl DMRSE SEPrdg st 1 B S EdRSE.

223 =. #iENE;

KRHEFMN] paddle.io.Dataloader SEMAIRATINE. FIRAARGIANT :

train_loader = paddle.io.Dataloader (custom_dataset, batch_size=BATCH_SIZE, .
—shuffle=True)
 WEREBEMRANEHESE, ¥ custom_dataset #% train_dataset H T
for batch_id, data in enumerate (train_loader()):
x_data = datal[0]
y_data = datall]

print (x_data.shape)
print (y_data.shape)
break

(64, 28, 28]
[64, 1]

W AR, e LT AN EdEER A train_loader, HFIMEIZEE. liid batch_size=64
BEE THIRENH KN A 64, i) shuffle=True, FEREIEEISFIRLESE. tLAh, ARiE AT DA & &
num_workers RIFELZMFEES ML, FETHmaEE.

Efi#: DataLoader BRIA 525 B 77 ORI nl AR T R 2, o — Iyt
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SR DR A . G0SRARTE BRI e R B A, 15 E use_buffer_reader=False,

2.3 HETALE

R R A N B R A R, Heh— AR oI IR XN RO 5, X R 7 A PRS2 [
W, iz e dinde . Bnian AP 2 e AEGHK H SR transofrms T, X HLAMMA T30, —7f
R TRERNELIIRE, 2T B e X mEdRsE.

231 —, ¥RIEFNERIEE

FEX KSR P B R SR SR U B B, KRR AL X454 APL 4% paddle.vision.transforms
T, HRA DB A F R

import paddle
print (" FAELAFE F % ', paddle.vision.transforms.__all_ )

ﬁj&ﬂﬁiﬁﬁ%: ['BaseTransform', 'Compose', 'Resize', 'RandomResizedCrop', 'CenterCrop',
— 'RandomHorizontalFlip', 'RandomVerticalFlip', 'Transpose', 'Normalize',
—'BrightnessTransform', 'SaturationTransform', 'ContrastTransform', 'HueTransform',
—'ColorJitter', 'RandomCrop', 'Pad', 'RandomRotation', 'Grayscale', 'ToTensor', 'to_
—~tensor', 'hflip', 'vflip', 'resize', 'pad', 'rotate', 'to_grayscale', 'crop',

—'center_crop', 'adjust_brightness', 'adjust_contrast', 'adjust_hue', 'normalize']

PRAT ARG AR J5 SR LRRE R R e 8 . XFHORE . AR, TR PR R IODS, R AR R, AT DA
S5 K1) APL 3R

from paddle.vision.transforms import Compose, Resize, ColorJitter

# RXBEERGHERETX, XEAFEMIAERE. SEMmEfE, KL/ T AN

transform = Compose ([ColorJitter (), Resize(size=32)])

# it transform HHfh# F ST B B 58 7 R B T ST R B R 4 A 0k

train_dataset = paddle.vision.datasets.MNIST (mode='train', transform=transform)
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232 —. HEMHIESE

Sut

XFT A E SCRYEARSE . ARAT DAEROR S AL 3 BR A P AEA TR R T IR 5E L, Z AR __getitem PR
[l R AT L AT PASE B S SR 5

import paddle
from paddle.io import Dataset

from paddle.vision.transforms import Compose, Resize

BATCH_SIZE = 64
BATCH_NUM = 20

IMAGE_SIZE = (28, 28)
CLASS_NUM = 10

class MyDataset (Dataset) :

def __init__ (self, num_samples):
super (MyDataset, self).__init__ ()
self.num_samples = num_samples
# O C_init_ O WERXEEHEF E, ALAREEGKD
self.transform = Compose ([Resize (size=32)1])

def __getitem__ (self, index):
data = paddle.uniform(IMAGE_SIZE, dtype='float32"')
# & _getitem = WX HKEEFEAKENEEF &

data = self.transform(data.numpy())

label = paddle.randint (0, CLASS_NUM-1, dtype='int64')

return data, label

def _ _len_ (self):

return self.num_samples

# IR S Bt &

custom_dataset = MyDataset (BATCH_SIZE * BATCH_NUM)

for data, label in custom_dataset:
print (data.shape, label.shape)

break
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I PAEH, WHEIEIRA (28, 28, 11 48K (32, 32, 11, UERHSEM T BRI K/,

2.4 ERIAR

SEREIRERI RS, TR, HE A CRAMM KR APL, £22 paddle.nn FHJ APL/}
41, RIENASSE T CRIER SR PR AT 3, 2308 Sequential 415 subClass 41K, )5,
SRR N B SR

24.1 — . paddle.nn &4}

RHRHEZE 2.0 b, AIRIAMICHY APLASAE paddle.nn H3R'F, fRATPAMESE Sequential B{ subClass )5
A AR, A K APT IS BARR) APL B4 %

IhgE | APl ZFR

Conv ConvlD, Conv2D. Conv3D. ConvlDTranspose. Conv2DTranspose. Conv3DTranspose

Pool AdaptiveAvgPool1D. AdaptiveAvgPool2D. AdaptiveAvgPool3D. AdaptiveMaxPoollD. AdaptiveMax-
Pool2D . AdaptiveMaxPool3D. AvgPool1D. AvgPool2D. AvgPool3D ., MaxPoollD. MaxPool2D ., Max-
Pool3D

Padding| Pad1D, Pad2D. Pad3d

Acti- ELU. GELU, Hardshrink, Hardtanh, HSigmoid. LeakyReLU. LogSigmoid. LogSoftmax, PReLU,
vation | ReLU. ReLU6. SELU. Sigmoid. Softmax. Softplus. Softshrink. Softsign. Tanh. Tanhshrink
Norm- | BatchNorm, BatchNorm1D, BatchNorm2D, BatchNorm3D., GroupNorm, InstanceNorm1D, Instan-

liza- ceNorm2D, InstanceNorm3D, LayerNorm. SpectralNorm. SyncBatchNorm
tion
Re- BiRNN. GRU. GRUCell, LSTM. LSTMCell, RNN, RNNCellBase. SimpleRNN, SimpleRNNCell

cur-

rent
NN

Trans- | Transformer. TransformerDecoder. TransformerDecoderLayer. TransformerEncoder. TransformerEn-

former | coderLayer

Dropout] AlphaDropout. Dropout. Dropout2d. Dropout3d
Loss BCELoss . BCEWithLogitsLoss . CrossEntropyLoss . CTCLoss . KLDivLoss . L1Loss MarginRankingloss .
MSELoss. NLLLoss. SmoothL.1Loss
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2.4.2 — . Sequential A

RS ML 14 24 P 0 2 5 ¥ AR T DA B4 B ] Sequential SRHUHESE AL, T AR R & RIS HE . B4R
(MY U

import paddle

# Sequential HRAW

mnist = paddle.nn.Sequential (
paddle.nn.Flatten(),
paddle.nn.Linear (784, 512),
paddle.nn.RelLU(),
paddle.nn.Dropout (0.2),
paddle.nn.Linear (512, 10)

2.4.3 =. SubClass 4

BT —LE RS IR I 25 4540, T DA Layer 1280 U ZORBEATHIBUUE S, 78 __init M
i& KR HEAT 4L Layer RYFEH], 78 forward H{ii I SR Layer A8 BT RImIVISE. 127 thn
PASKC B sublayer FYSZ T, BERSAIFIRY layer W] DAYERA i o& B — IR PR E L, 7E forward H 22 YR o

# Layer R4kRJ7 AN4M
class Mnist (paddle.nn.Layer) :
def _ _init_ (self):

super (Mnist, self).__init__ ()

self.flatten = paddle.nn.Flatten()
self.linear_1 = paddle.nn.Linear (784, 512)
self.linear_2 = paddle.nn.Linear (512, 10)
self.relu = paddle.nn.RelLU()

self.dropout = paddle.nn.Dropout (0.2)

def forward(self, inputs):
y = self.flatten (inputs)
= self.linear_1 (y)
= self.relu(y)
= self.dropout (y)

KKK
|

= self.linear_2 (y)

return y

mnist_2 = Mnist ()
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244 I, KRERHNEEREDR

YRR T AT DA a7 sUA SRS, I W] DAGE A RRHEZR N B AOREAY, B812N paddle.vision.models
. R R

print (' KEMEEHNEHEA: ', paddle.vision.models.__all_ )

KEELANEHEA: ['ResNet', 'resnetl8', 'resnet34', 'resnet50', 'resnetl01l', 'resnetl52
]

', 'VGG', 'vggll', 'vggl3', 'vgglé', 'vggl9', 'MobileNetVl', 'mobilenet_vl',
— 'MobileNetV2', 'mobilenet_v2', 'LeNet']

(EipEw L

lenet = paddle.vision.models.LeNet ()

YRATPAEIE paddle. summary () FIAEBBMI LG S5 —ZM AR TR, B4R

paddle.summary (lenet, (64, 1, 28, 28))

Layer (type) Input Shape Output Shape Param #
Conv2D-1 [[64, 1, 28, 28]] [64, 6, 28, 28] 60
ReLU-1 [[64, 6, 28, 281] [64, 6, 28, 28] 0
MaxPool2D-1 [re4, 6, 28, 281] (64, 6, 14, 14] 0
Conv2D-2 [[64, 6, 14, 1411 [64, 16, 10, 10] 2,416
ReLU-2 [[64, 16, 10, 1011 [64, 16, 10, 10] 0
MaxPool2D-2 [re4, 16, 10, 1011 [64, 16, 5, 5] 0
Linear—1 [[64, 4001] [64, 120] 48,120
Linear-2 [[64, 12011 [64, 84] 10,164
Linear-3 [[64, 84]1] [64, 10] 850

Total params: 61,610

Trainable params: 61,610
Non-trainable params: 0

Input size (MB): 0.19
Forward/backward pass size (MB): 7.03
Params size (MB): 0.24

Estimated Total Size (MB): 7.46
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2.5 YERS TN

TESEREIE AR, BdE ek SRR AE)S, Rk DA G I SR S5 00 T . RERAEZLERAL T Wi AR I
GEWMMA T, —MEH paddle.Model XA TS, Ml m)Z API Ul Model.fit (). Model.
evaluate (). Model.predict () %E5E MR IIZG ST ; F5—Fhok @3 Eal APT 3 AR gk =X,

M =2 AP SCEL A 22 5Fi A1 Model. fit (). Model.evaluate (). Model.predict () #b
A DAIE Bt APT SEEL, ASUEN AR E APLIINZ T, ARG m 2 APLIRE AL APL =X, 7l
POs =2 N

25.1 — . IgRES

TEEPRAT T, oo R A - SR AL, X0 w2 APL SR APLIE Y, BT AR AT
NS L

import paddle

from paddle.vision.transforms import ToTensor

# HEEE
train_dataset = paddle.vision.datasets.MNIST (mode='train', transform=ToTensor())

test_dataset = paddle.vision.datasets.MNIST (mode='test', transform=ToTensor ())

# X % S

mnist = paddle.nn.Sequential (
paddle.nn.Flatten(l, -1),
paddle.nn.Linear (784, 512),
paddle.nn.RelLU(),
paddle.nn.Dropout (0.2),
paddle.nn.Linear (512, 10)

g EARAES, PREEse i T USRS IR R, IR T mnist B RIZERL. TR I3 B RS
25E AR PR 1 55
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252 — . @it paddle.Model % 5Tl

YRATPABER] paddle.Model SEMUBAIAYENRE , 5 M0 LR A5 L A ll— >l Hud il g 2% APTSEAT I ZRAN Tt
XS Ge. ARSANE

model = paddle.Model (mnist)

2.1 f§ Model.prepare () ECEHE

M paddle.Model SEMUMRAIGESE)S, FENGRNT, FEXBRIATHE, @i Model.prepare # 1K
XHNZRAEATIR TR B AE 2 AR, SR BERRIE:, Loss WA, KEITRIIASE.

# ABEANEMES, RERMNE, HEkIEPHEETHF A
model .prepare (optimizer=paddle.optimizer.Adam (parameters=model .parameters()),
loss=paddle.nn.CrossEntropyLoss (),

metrics=paddle.metric.Accuracy())

2.2 FH Model.fit () IZER

BB ZR AT A ARG, W £ic O EOORESIIgGERE, FEREERD 3 PRBBSUC %K
sk VNIZRAE A LU ZRABRAL O

# BHEAN S, HENEKEE, RENERA, REFRBERTTHIAAD, HEEZHERX
model.fit (train_dataset,

epochs=5,

batch_size=64,

verbose=1)

The loss value printed in the log is the current step, and the metric is the average.

—value of previous step.

Epoch 1/5
step 938/938 [==============================] - loss: 0.1785 - acc: 0.9281 - 19ms/step
Epoch 2/5
step 938/938 [==============================] - loss: 0.0365 - acc: 0.9688 - 19ms/step
Epoch 3/5
step 938/938 [==============================] - loss: 0.0757 - acc: 0.9781 - 19ms/step
Epoch 4/5
step 938/938 [==============================] - Jloss: 0.0054 - acc: 0.9824 - 19ms/step
Epoch 5/5
step 938/938 [==============================] - loss: 0.0640 - acc: 0.9858 - 19ms/step
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1.3 | Model.evaluate () FE{HIER

XTI B AT A T DA evaluate B0, o5 U TN B )5, BN
evaluate 1R SE ML PR BRAE, Z5URIRIGTE prepare 1 loss fll metric B SORUEATHIK
PGS R ELR ]

R AR 2 HAE loss, {'loss': xxx} * A7 loss Fl—IEfLFEAR, {'loss': xxx,
"metric name': xxx} * L loss 12 PNIFEfLFEHR, {'loss': xxx, 'metric namel': xxx,

'metric name2': xxx}

# Ji evaluate ZAMRE FXTEA FHATHAE

eval_result = model.evaluate (test_dataset, verbose=1)

Eval begin...

The loss value printed in the log is the current batch, and the metric is the average_
—value of previous step.

step 10000/10000 [==============================] - loss: 3.5763e-07 - acc: 0.9809 -_
—2ms/step

Eval samples: 10000

1.4 | Model.predict () TR

)z APTARRAL T predict 3 MR PRI OB IEAT N B UE, AR 2T I B &R
SEHEAT PN A B B B O T AT R, e O SR S BT SRR B ) SN 25 SR A TR ]

A A% A List, JERECH XA 4 B H - * BAUZ B4t - [(numpy_ndarray_1, numpy_ndarray_2,
-+, numpy_ndarray_n)] * A2 £ &y H: [(numpy_ndarray_1, numpy_ndarray_2, -, numpy_ndarray_n),

(numpy_ndarray_1, numpy_ndarray_2, ---, numpy_ndarray_n), -]

numpy_ndarray_n 52X B S5 4 i 28 1 BT SRSA5E A TN Bt A5 ek B R S B H

# F predict MK ExER TR

test_result = model.predict (test_dataset)

Predict begin...
step 10000/10000 [==============================] - 2ms/step
Predict samples: 10000
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253 =. @i Ed APl ScIERE B YISk 5 T
B A B A R 2 APT SE BB I S5 S T, R SR [ S R A By APT XTI A T 25
T . fAjEA3EE, Model.prepare (). Model.fit (). Model.evaluate (). Model.predict () &2

HIBEAl APT B25E MR . R @ e 2 APT 2IEERS APL 752, SR T andey J Bt APT 52 1SR 2 A il 5
ST

3.1 $F#% Model.prepare(). Model.fit ()-FA&EH APl JIZER

TRERAMELL I o FL A APT X BT S, X480 Model.prepare () 5 Model.fit ():

# dataset § mnist WEXEZE oK —3

# | Dataloader SEIEIEZ

train_loader = paddle.io.Dataloader (train_dataset, batch_size=64, shuffle=True)

mnist.train ()

# RERRRK
epochs = 5

# RN
optim = paddle.optimizer.Adam(parameters=mnist.parameters())
¥ REREXBH

loss_fn = paddle.nn.CrossEntropyLoss ()

for epoch in range (epochs) :

for batch_id, data in enumerate (train_loader()):

x_data = datal[0] # I S BE
y_data = datal[1l] # WNEBEATE
predicts = mnist (x_data) # TMER

# HHEFL ENT prepare ¥ loss WKE

loss = loss_fn(predicts, y_data)

# HHEHE ST prepare ¥ metrics WikE

acc = paddle.metric.accuracy (predicts, y_data)

t TEHREEE. THNECE. EFSK. #EETHEEHRKE Model.£fit () F

Rt g

loss.backward ()

(Rt
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if (batch_id+1) % 900 ==
print ("epoch: {}, batch_id: {}, loss is: {}, acc is: {}".format (epoch, .

—batch_id+1, loss.numpy (), acc.numpy()))

t EFHSHK

optim.step ()

¢RI

optim.clear_grad()

epoch: 0, batch_id: 900, loss is: [0.29550618], acc is: [0.90625]
epoch: 1, batch_id: 900, loss is: [0.05875912], acc is: [0.984375]
epoch: 2, batch_id: 900, loss is: [0.05824642], acc is: [0.96875]
epoch: 3, batch_id: 900, loss is: [0.02940615], acc is: [1.]

epoch: 4, batch_id: 900, loss is: [0.05713747], acc is: [0.984375]

3.2 iF#E Model.evaluate ()-FEd APl ISiEERY

TRIRAESR E A BL A APT XL HEATIRUE, KT AE —FB 1 Model.evaluate ():

# WEMAKEE
test_loader = paddle.io.Dataloader (test_dataset, batch_size=64, drop_last=True)
loss_fn = paddle.nn.CrossEntropyLoss ()

mnist.eval ()

for batch_id, data in enumerate (test_loader()):

x_data = datal[0] # MR %k 3R
y_data = datal[l] # MR AR AR
predicts = mnist (x_data) + TR

¥ TERERERE
loss = loss_fn(predicts, y_data)

acc = paddle.metric.accuracy (predicts, y_data)

# HTHER
if (batch_id+1) % 30 ==
print ("batch_id: {}, loss is: {}, acc is: {}".format (batch_id+1, loss.numpy(),

— acc.numpy ()))
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batch_id: 30, loss is: [0.15860887], acc is: [0.953125]
batch_id: 60, loss is: [0.21005578], acc is: [0.921875]
batch_id: 90, loss is: [0.0889321], acc is: [0.953125]
batch_id: 120, loss is: [0.00115552], acc is: [1.]
batch_id: 150, loss is: [0.12016675], acc is: [0.984375]

3.3 $F#E Model .predict ()-FAEGH API jJlER

TRRHELLE 1 Bl APT X HEAT IR, X —E ) Model.predict ():

# R R R

test_loader = paddle.io.DatalLoader (test_dataset, batch_size=64, drop_last=True)

mnist.eval ()

for batch_id, data in enumerate (test_loader()) :
x_data = datal[0]
predicts = mnist (x_data)
# RBUTOM LR

print ("predict finished")

predict finished

2.6 FREEE

KEMEZE 2.0 B paddle.distributed.spawn RECEEN BN L K%, FBHEAK paddle.
distributed.launch KRR .

2.6.1 —. launch 3Bz
1.1 S2 APl iz2

MY paddle.Model )2 APLRSEBLNZRT, M HZEHEZ RINZAER R, AT EMUEMIE L,
N BB — F2%-m paddle.distributed.launch,

# BHBERES, RANERAE 0 5F
$ python train.py

# BNEZFES, BRIAER LR T MR
$ python -m paddle.distributed.launch train.py

26. BREE 49




PaddlePaddle

(£ 50

# BNEFES, REYMEANE 0 50FE 1 5F
$ python -m paddle.distributed.launch --gpus='0,1"' train.py

# BUS KRS, REYMERAE 0 5/F 1 5F
$ export CUDA_VISIBLE_DEVICES=0,1

$ python -m paddle.distributed.launch train.py

1.2 £l API 55

TSRAE AL AP SEELYISE, AHBREh AL RN, FFEXREYLR-RA AT 3 i, HAanT:

import paddle
#F 1 AHF FAPARNEHFHE
import paddle.distributed as dist

# mEBIEE
train_dataset = paddle.vision.datasets.MNIST (mode='train')

test_dataset = paddle.vision.datasets.MNIST (mode="'test')

# X% A

mnist = paddle.nn.Sequential (
paddle.nn.Flatten (1, -1),
paddle.nn.Linear (784, 512),
paddle.nn.RelU(),
paddle.nn.Dropout (0.2),
paddle.nn.Linear (512, 10)

#HE 2 W, WENITHR

dist.init_parallel_env ()

# H DataLoader SLELHIE 0

train_loader = paddle.io.Dataloader (train_dataset, batch_size=32, shuffle=True)

# % 3 XBs, ¥ir paddle.DataParallel # 3
mnist = paddle.DataParallel (mnist)

mnist.train()

# REARKEK
epochs = 5

#RERNE

optim = paddle.optimizer.Adam(parameters=model.parameters())

@3
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for epoch in range (epochs) :

for batch_id, data in enumerate (train_loader()):

x_data = datal[0] # NEHE
y_data = datal[1] # W AEBIEARE
predicts = mnist (x_data) # TR

# WE# K FNT prepare ¥ loss WRE

loss = paddle.nn.functional.cross_entropy (predicts, y_data)

# HEEHE SNT prepare ¥ metrics WRE

acc = paddle.metric.accuracy (predicts, y_data)

# TEMRREE. THNAEE. EHSK. #EFETHHHKE Model.fit() W

# R E

loss.backward()

if (batch_id+1) % 1800 == O:

r 3

print ("epoch: {}, batch_id: {}, loss is: {}, acc is: {

—batch_id, loss.numpy (), acc.numpy()))

# EHHH

optim.step ()

¢ HREEE

optim.clear_grad()

}" . format (epoch,

16 W 5e o R A SCPE, ARG BT R )= APL M IR i )5 3 O X R AT. 3 3K
init_parallel_env, WM LA LA AT 0I5

2RISR AN SRR

# BNEFED, BROAEH LT A+
$ python -m paddle.distributed.launch train.py

#ENEFEY, REYMERANE 0 5FF 1 5F
$ python -m paddle.distributed.launch --gpus '0,1' train.py

# BNEFEY, RELWNERE 0 FE 1 5F
$ export CUDA_VISIBLE_DEVICES=0,1

$ python -m paddle.distributed.launch train.py

26. HREE
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2.6.2 —. spawn |23}

launch 77 H B, PASCP A SRR S 2 1A% , T2 M PAEE B A paddle.distributed. launch,
X R B EOR B B T IRHESE 2.0 IRAIEIN T spawn BB, WA AP RIUERE, AR HGTED.
Pl SER Ty T N L

from _ future__ import print_function

import paddle

import paddle
import paddle
import paddle

.nn as nn
.optimizer as opt

.distributed as dist

class LinearNet (nn.Layer) :

def _ init_ (self):

super (LinearNet, self).__init__ ()
self._linearl = nn.Linear (10, 10)
self._linear2 = nn.Linear (10, 1)

def forward(self, x):

return self._linear2(self._linearl (x))

def train(print_result=False):

N Y

dist.init_parallel_env ()

# 2. RlEHATIN% Layer o Optimizer
layer = LinearNet ()

dp_layer = paddle.DataParallel (layer)
loss_fn = nn.MSELoss ()

adam = opt.Adam/(

learning_rate=0.001, parameters=dp_layer.parameters())

# 3. EAM%

inputs = paddle.randn([10, 10], 'float32")
outputs = dp_layer (inputs)

labels = paddle.randn([10, 1], '"float32")
loss = loss_fn(outputs, labels)

if print_result is True:

print ("loss:", loss.numpy())

(FItakss)
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loss.backward()

adam.step ()

adam.clear_grad()

# ERAFR 10 NENNEE R
# ERAYGE: NERBAFECASY, AEFEFEAA YU TLE 6PU R4&HFATIN%
if name == '__main__ ':

dist.spawn (train)

# ERAFTR 20 NGBS
# ERTE NAERTE-L5%, ALFTEFEARALUMNT LS crPU E&FTIN%

if name == '_ _main :

dist.spawn (train, args=(True,))

# ERFR 3 EANNGEHR. S2HOHEEHTHER

# ERGE: NABREFE— LY, AARFEFEALLTLE 6PU RE&HATIE, Flan:
# YHMBH 8 K GPU £ (0,1,2,3,4,5,6,7}, WHSBERAMBHKFE (0,1};

# BE UMY LB AR EIRELE CUDA_VISIBLE DEVICES=4,5,6,7, (U 4 %

# GPU £WN, WHAFERATHLHTHEKE (4,5}

if name == '_ _main :

dist.spawn(train, args=(True,), nprocs=2)

# ERAFR 40 ANNERHR, 28 BEHBBAEELEANFS

# ERIE: NAEEFE-REH, AERFEEALITAN GPU REFTIEL, EE
# MR TAREA, TRMELRMINBGHELTE, flw: YaEHF 8 K GPU &

# {0,1,2,3,4,5,6,7}, JE{R LA B E CUDA _VISIBLE DEVICES, ihHf ¥ P3¢

# WESH gpus HHERLEAMNF, Hlin gous="4,5",

# MUK EERSE 4 5FF%F 5 5F

if name == '__main_ ':

dist.spawn (train, nprocs=2, gpus='4,5")

2.7 BE it

B TR RSN B TR AR AN, TRAMEZRIE SR I PR H SR SERR 5, SEREERR) € 3o
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271 —, HEM Loss

A RSB R E (L5519 Loss TR AERESEAT Y Loss £ P RAATE, SUREARFG HEFER, B4
WIERENS B CoRIEAT Loss 19 A& o X BT HEST Loss 1Y L E CERAE, H5ERE N RIS

class SelfDefineloss (paddle.nn.Layer) :

nun

1. # & paddle.nn.Layer

nun

def _ _init__ (self):

2. MR BRE B T LR A R KRR T REAT S B B

super (SelfDefineloss, self).__init__ ()

def forward(self, input, label):
3. %3 forward E#, forward EFRAMLFHWNSE: input M label
- input: EANEBANEHELLIER G HREER
- label: BEABMKINGEEIE X L 474 B e
BHREEE—A Tensor, R HE X MHEEpf et EHEE B X
# A Paddle #HMX APT HE XM HEHE
# output = xxxxx

# return output

R RER BT, ARG EUR O S —A F & 3 Loss, 4 T2 H & LK) softmax
TR,

class SoftmaxWithCrossEntropy (paddle.nn.Layer) :
def _ init_ (self):
super (SoftmaxWithCrossEntropy, self).__init__ ()

def forward(self, input, label):
loss = F.softmax_with_cross_entropy (input,
label,
return_softmax=False,
axis=1)

return paddle.mean (loss)
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272 —. HEMX Metric

Al Loss —#¢, ARt Al DA i HEZE S A s SCRPPAG T v, R SEBLANTE -

class SelfDefineMetric (paddle.metric.Metric):

wnnn

1. #& paddle.metric.Metric

nnn

def _ _init__ (self):

nun

2. MEEKLIA, BRXSKET

nun

super (SelfDefineMetric, self).__init__ ()

def name (self):

3. %H name Fik, RETXWFEETEF

return ' HRXFMERG LT

def compute(self, ...)

nun

4. RFBEVTPAE, LI compute Fik, XNMNFEFEAT “update’ #yfmi, FAAEX NI E+IREA
—% paddle SLHHFH Tensor #H API, HFFHAML T —REAMKE Cc++ O HH.

nun

return HOREREHHE, 2MA update BWEHKEA.

def update(self, ...):
5. %3 update Fi&, ATHEAN batch AR HFATEHHETITE.
- % “compute’ XBH AL, SUHAKTERHATLEHENETIEHN update HEHEN.
- % “compute’ XBHEMT ELHM, &4 compute HRELERIEN update’ HHEHHEAN

return acc value

def accumulate (self):

6. %I accumulate Fik, RE ¥ batch YARE G &2 o F M LA E.

FR update  WAHMTHERE, ~accumulate HH X RE M A KEHATHHHEE.
BHERAE it BUMINAEXF EA.

# A update HREWRR L EHEHTHHFRE

return accumulated acc value

def reset (self):

(Rt
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7. % reset Fik, 1 Epoch HKEHITHEHFHEE, WHTA Bpoch TUEH I,

nun

# do reset action

HETARE—MER PR EAR T, R CAR B — NPT SR 1, X Bl 1 B _ER B i 7
RSB T LB

from paddle.metric import Metric

class Precision (Metric):

wnnn

Precision (also called positive predictive value) is the fraction of
relevant instances among the retrieved instances. Refer to
https://en.wikipedia.org/wiki/Evaluation_of_binary_classifiers

Noted that this class manages the precision score only for binary

classification task.

nnn

def __init__ (self, name='precision', *args, **kwargs):
super (Precision, self).__init__ (*args, **kwargs)
self.tp = 0 # true positive
self.fp = 0 # false positive

self. _name = name

def update(self, preds, labels):
wnn
Update the states based on the current mini-batch prediction results.
Args:
preds (numpy.ndarray): The prediction result, usually the output
of two-class sigmoid function. It should be a vector (column
vector or row vector) with data type: 'float64' or 'float32'.
labels (numpy.ndarray): The ground truth (labels),
the shape should keep the same as preds.
The data type is 'int32' or 'inte4'.
wnn
if isinstance (preds, paddle.Tensor) :
preds = preds.numpy ()
elif not _is_numpy_ (preds):
raise ValueError ("The 'preds' must be a numpy ndarray or Tensor.")

if isinstance(labels, paddle.Tensor) :

56

Chapter 2. {#EEIF X




PaddlePaddle

labels = labels.numpy ()
elif not _is_numpy_ (labels):

raise ValueError ("The 'labels' must be a numpy ndarray or Tensor.")

sample_num = labels.shape[0]

preds = np.floor(preds + 0.5).astype("int32")

for i in range (sample_num) :
pred = preds[i]
label = labels[i]
if pred == 1:
if pred == label:
self.tp += 1
else:

self.fp += 1

def reset (self):

nun

Resets all of the metric state.
mmn

self.tp = 0

self.fp

I
o

def accumulate (self):

nun

Calculate the final precision.

Returns:

A scaler float: results of the calculated precision.

nun

ap = self.tp + self.fp
return float (self.tp) / ap if ap != 0 else .0

def name (self):

nun

Returns metric name

nun

return self._name

2.7. BEXIER
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2.7.3 =. HEWX Callback

£it 21K callback ZHCCFEA—4> * Callback* 2561, FISRAEERF YNGR * batch “ YIZRHT 5 HEATIR I
FIPAIE AL callback UL R I it A2 rh i) — BRI AN S8, Bl Se Bl — 28 0 SUaRAE:.

class SelfDefineCallback (paddle.callbacks.Callback) :
nmwn
1. #& paddle.callbacks.Callback
2. HEETHTEREINTEERR 75

def on_train_begin(self, logs=None) I FF4EFT, Model.fit #EOH
7 R

def on_train_end(self, logs=None) %K), Model.fit O H
7 Rl

def on_eval_begin(self, logs=None) TEFFAEE], Model.
—evaluate I H

def on_eval_end(self, logs=None) K E, Model.
—evaluate 0¥ H

def on_predict_begin (self, logs=None) T MR FF4EHT, " Model.
<predict O HE H

def on_predict_end(self, logs=None) WM MR 4% K g, Model.
< predict # 0 HE H

def on_epoch_begin(self, epoch, logs=None) FERWNEFFHEE, Model.fit ¥
=R

def on_epoch_end(self, epoch, logs=None) W% LE KRG, Model.fit #
b

def on_train_batch_begin(self, step, logs=None) B Batch AT,
*Model.fit #1 “Model.train_batch" # 0 ¥ i

def on_train_batch_end(self, step, logs=None) B/ Batch W4EX ),
*Model.fit #1 ‘Model.train_batch’ ¥ g A

def on_eval_batch_begin(self, step, logs=None) ¥ A Batch FFfEFFEEHET,
*Model.evalute' 1 “Model.eval_batch' 0 HiEH

def on_eval_batch_end(self, step, logs=None) ¥ A~ Batch FFFELEE,
*Model.evalute' 1 “Model.eval_batch' 0 HiEH

def on_predict_batch_begin(self, step, logs=None) BN Batch MR IF4EHT,
*Model.predict f1 “Model.test_batch' # 0 $ i H

def on_predict_batch_end(self, step, logs=None) B/ Batch FMMRALEEE,

*Model.predict f1 “Model.test_batch # 0 $ i

def _ _init__ (self):
super (SelfDefineCallback, self).__init__ ()
¥ EEREXECHERRAT &

B MEZR RSB, X2 HESE H 7Y * ModelCheckpoint™[ml i &%, #]DATE * fit“ Y SRS AU H ShiA7 fik
BRI R B
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class ModelCheckpoint (Callback) :
def _ init__ (self, save_freg=1, save_dir=None) :
self.save_freq = save_freqg

self.save_dir = save_dir

def on_epoch_begin(self, epoch=None, logs=None) :

self.epoch = epoch

def _is_save(self):

return self.model and self.save_dir and ParallelEnv () .local_rank ==

def on_epoch_end(self, epoch, logs=None):

if self._is_save() and self.epoch % self.save_freq == 0:
path = "{}/{}'.format (self.save_dir, epoch)
print ('save checkpoint at {}'.format (os.path.abspath (path)))

self.model.save (path)

def on_train_end(self, logs=None) :
if self. 1is_save():
path = '"{}/final'.format (self.save_dir)
print ('save checkpoint at {}'.format (os.path.abspath (path)))
self.model.save (path)

2.8 RREHESHA

28,1 —. HHEBANGEREN
11#EO0FR

TRARHEDE 2.x W5 SRS AN D Db T T, AR DR SR, =B R R,

pigllvos

111 HBEEEBAGR

FFRTHEZAE AR, RIHESE 2.0 K EHESN SR, SRS BB BAE AR B AL 1A :
« paddle save
« paddle.load
« paddle.jitsave

* paddle.jit.load
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ATCEBA R 2.0 SIS EAFERAR R, KD KR T EFIR:

112 BESEEREANGR

FRS TR A G DO WRAESE Lx AR FRM N D, I TARAEIER H Y, X 2 DR ATE &
RMELE 2. S, (EORFRAERE. RGO

* paddle.static.save

* paddle.static.load

* paddle.static.save_inference_model
* paddle.static.load_inference_model
* paddle.static.load_program_state

* paddle.static.set_program_state

TGS 20 RSB, SR SORA DL L BT RIS Lx MG BTN, 0
2 [l LR Y AP SCRY .

1.1.3 &l APl ZERAF R

* paddle.Model fit (YI1Z5$% 11, [AIH7A SHUF D) fE

* paddle.Model.save
* paddle.Model.load

TRHRAEZN 2.0 Wi APL {4 —% Save/Load #2111, RIEEW, MRIGHT, AT 2, BWE PSS AP 3C
(=P ¥ N

TR ABAREEE A ORISR 2.x AN ERASE DR KA S, AXHE O SEOAT A
29, MR TR OSHWE S, W E XY, APLSCRY.

1.2 EOERERARER

KR 2.0 Gi— T ASAFMEIE DO T [ — R AT A RO AR B D5, 9F B —HERE A S AR B SR I TR AR
HERSCAFIRZR, PRI T
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282 =. SHHEHBAN (NZAEML)

PAVE AN S5, "W PAiH paddle. save/load 454 Layer Fil Optimizer 1) state_dict 35 i H
(1), oAb state_dict ZXTRIFFASEIZEAE, dict (1) key HZH44, value S E S numpy array {§

LA VAT R BRG], NMASEAFERBARTE, AR RBISE T — AR B R 25 Al Frad A -

import numpy as np
import paddle
import paddle.nn as nn

import paddle.optimizer as opt

BATCH_SIZE = 16
BATCH_NUM = 4
EPOCH_NUM = 4
IMAGE_SIZE = 784
CLASS_NUM = 10

# define a random dataset
class RandomDataset (paddle.io.Dataset) :
def _ _init__ (self, num_samples):

self.num_samples = num_samples

def _ _getitem__ (self, idx):
image = np.random.random([IMAGE_SIZE]) .astype('float32")
label = np.random.randint (0, CLASS_NUM - 1, (1, )).astype('inted")

return image, label

def len_ (self):

return self.num_samples

class LinearNet (nn.Layer) :
def _ init_ (self):
super (LinearNet, self).__init__ ()

self._linear = nn.Linear (IMAGE_SIZE, CLASS_NUM)

def forward(self, x):

return self._linear (x)

def train(layer, loader, loss_fn, opt):
for epoch_id in range (EPOCH_NUM) :
for batch_id, (image, label) in enumerate (loader()):
out = layer (image)

loss = loss_fn(out, label)

(FItakss)
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loss.backward()

opt.step ()

opt.clear_grad()

print ("Epoch batch : loss = ".format (
epoch_id, batch_id, np.mean (loss.numpy())))

# create network
layer = LinearNet ()
loss_fn = nn.CrossEntropyLoss ()

adam = opt.Adam(learning_rate=0.001, parameters=layer.parameters())

# create data loader
dataset = RandomDataset (BATCH_NUM * BATCH_SIZE)
loader = paddle.io.Dataloader (dataset,
batch_size=BATCH_SIZE,
shuffle=True,
drop_last=True,

num_workers=2)

# train

train(layer, loader, loss_fn, adam)

21 B

SRAERT, SEIREARXTS: (Layer u# Optimzier) 1] state_dict, #RJ5¥F state_dict fEif BRERL, AEIATT
(BEHidRB) -

# save
paddle.save (layer.state_dict (), "linear_net.pdparams")

paddle.save (adam.state_dict (), "adam.pdopt")

22 SHHA

SRS, S NRERLBADRAFY state_dict, SRJFIHEIT set_state_dict JIERCE B HARxt g, /RO (3%
HiRR ) -

# load
layer_state_dict = paddle.load("linear_net.pdparams")
opt_state_dict = paddle.load("adam.pdopt")

layer.set_state_dict (layer_state_dict)
adam.set_state_dict (opt_state_dict)
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283 =. R & SHEMBAN (NILBRE)

FE A A AR GE A S5, WA paddle. jit.save/load SE#.

3.1 HE A SHHHE

B & SRATHRIG NGB OR T, A PR o -
(1) LI + B & SH77 R
2) BHEEIZ + B & SHAFK

3.1.1 ZHEHIGk + BB & S

BN ZAH L B H 0 sh S IR B A Ay AT RE, ISR nis, B #HRF H AR Layer £ A paddle.
jit.save fFABBEIA] . :

— AN B N G BN

import numpy as np
import paddle
import paddle.nn as nn

import paddle.optimizer as opt

BATCH_SIZE = 16
BATCH_NUM = 4
EPOCH_NUM = 4

IMAGE_SIZE = 784
CLASS_NUM = 10

# define a random dataset
class RandomDataset (paddle.io.Dataset) :
def _ init__ (self, num_samples):

self.num_samples = num_samples

def _ getitem__ (self, idx):
image = np.random.random([IMAGE_SIZE]) .astype('float32")
label = np.random.randint (0, CLASS_NUM - 1, (1, )).astype('int64")

return image, label

def _ len_ (self):

return self.num_samples

class LinearNet (nn.Layer) :

(Rt
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def _ init__ (self):
super (LinearNet, self).__init__ ()
self._linear = nn.Linear (IMAGE_SIZE, CLASS_NUM)
@paddle.jit.to_static
def forward(self, x):
return self._linear (x)
def train(layer, loader, loss_fn, opt):
for epoch_id in range (EPOCH_NUM) :
for batch_id, (image, label) in enumerate (loader()):
out = layer (image)
loss = loss_fn(out, label)
loss.backward()
opt.step ()
opt.clear_grad()
batch loss =

print ("Epoch ".format (

epoch_id, batch_id, np.mean(loss.numpy())))
# create network

layer = LinearNet ()

loss_fn = nn.CrossEntropyLoss ()

adam = opt.Adam(learning_rate=0.001, parameters=layer.parameters())

# create data loader
dataset = RandomDataset (BATCH_NUM * BATCH_SIZE)
loader = paddle.io.DatalLoader (dataset,
batch_size=BATCH_SIZE,
shuffle=True,
drop_last=True,

num_workers=2)

# train

train(layer, loader, loss_fn, adam)

BE I paddle. jit. save XMBANSHHI TG (FnTidRpl):

# save
path = "example.model/linear"

paddle.jit.save (layer, path)

S BRI G IR & 28, A VAR =IIERN

(1) Layer XJZ /Y forward FYEFEELH paddle.jit.to_static Zifi

64
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%3} paddle.jit.to_static B/ forward 7E)5, AN Layer FEPUATIF, &2 iR AY Y Program,
SR L AT Program SREUTE SR, /REIAIT:

import paddle

import paddle.nn as nn

IMAGE_SIZE = 784
CLASS_NUM = 10

class LinearNet (nn.Layer) :
def  init_ (self):
super (LinearNet, self).__init__ ()

self._linear = nn.Linear (IMAGE_SIZE, CLASS_NUM)

@paddle.jit.to_static
def forward(self, x):

return self._linear (x)

i AT M RS A Program SCRFENSHIA, R AN FEIBIANAY InputSsepe , RBIHITE

import paddle
import paddle.nn as nn

from paddle.static import InputSpec

IMAGE_SIZE = 784
CLASS_NUM = 10

class LinearNet (nn.Layer) :
def _ init_ (self):
super (LinearNet, self).__init__ ()

self._linear = nn.Linear (IMAGE_SIZE, CLASS_NUM)

@paddle.jit.to_static (input_spec=[InputSpec (shape=[None, 784], dtype='float32')])
def forward(self, x):

return self._ linear (x)

(2) #Hfi R Layer.forward Jy ¥ (LS BN AE, S bF I ZBT A1) loss T HIS A forward Jr %

Layer SHERAGTE SO ik — A FAT F S BRI &2, HUC AROREANEIE AT p 4528, 1 loss 3
SRR TR AR . 1F loss TTEEAYSEBUIE] Layer.forward J53AH, 2l Layer 7EA /375 TG
AR, FFHHREK Layer (AR 20, AR RIFMIMISIT Y, RS ER AR LN 5 A S
B et R PR EF Layer SCELAYRITETE, T @ P 7R B LR -

BERR BN -
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import paddle

import paddle.nn as nn

IMAGE_SIZE = 784
CLASS_NUM = 10

class LinearNet (nn.Layer) :
def _ init_ (self):
super (LinearNet, self).__init__ ()

self._linear = nn.Linear (IMAGE_SIZE, CLASS_NUM)

@paddle.jit.to_static
def forward(self, x, label=None):

out = self._linear (x)

if label:
loss = nn.functional.cross_entropy (out, label)
avg_loss = nn.functional.mean (loss)

return out, avg_loss
else:

return out

IR R BIANTE :

import paddle

import paddle.nn as nn

IMAGE_SIZE = 784
CLASS_NUM = 10

class LinearNet (nn.Layer) :
def _ init_ (self):
super (LinearNet, self)._ _init__ ()

self._linear = nn.Linear (IMAGE_SIZE, CLASS_NUM)

@paddle.jit.to_static
def forward(self, x):

return self._linear (x)

(3) WRVRH EAEZATL, T2 paddle. jit.to_static Rk — R EPAFEIIIE.

MR HAAE forward 2 ANA TR EAFAE HA 7 I A X AR, A0SR M E forward (i /%%, 1 forward
AW, BAFFEITER . Bl paddle. jit.save §¥ input_spec ZE4K None,

NIRRT
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import paddle
import paddle.nn as nn

from paddle.static import InputSpec

IMAGE_SIZE = 784
CLASS_NUM = 10

class LinearNet (nn.Layer) :
def _ init__ (self):
super (LinearNet, self).__init__ ()
self._linear = nn.Linear (IMAGE_SIZE, CLASS_NUM)
self._linear_2 = nn.Linear (IMAGE_SIZE, CLASS_NUM)

@paddle. jit.to_static (input_spec=[InputSpec (shape=[None, IMAGE_SIZE], dtype=
—'float32')1])
def forward(self, x):

return self._linear (x)

@paddle.jit.to_static (input_spec=[InputSpec (shape=[None, IMAGE_SIZE], dtype=
—'float32")])
def another_ forward(self, x):

return self._linear_2 (x)

inps = paddle.randn([1, IMAGE_SIZE])
layer = LinearNet ()

before_0 = layer.another_forward(inps)
before_1 = layer (inps)

# save and load

path = "example.model/linear"

paddle.jit.save (layer, path)

AR BL Gy 24 FU - forward fRSBY 2R BEBIA + JE 28, HAWMREW BRI R BB + AL
%o+ Ja%. BARECE % B pdmodel Fl pdiparams [ 304, B sk &I A pdiparams.info, | & {5
¥ TE example.model XA TFr=4 5 A~ f4: linear.another_forward.pdiparams., linear.

pdiparams. linear.pdmodel, linear.another_forward.pdmodel, linear.pdiparams.info
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3.1.2 ZEE NG + BB & S

B PR HE B AL I B TR, SRR TR LR Sh SR BN, T DAAE SIS I 2R 58 iU

P& paddle. jit.save HIEIAEETIFISEL.
[ 1T P O 2% ) 7 3 -

import numpy as np

import paddle

import paddle.nn as nn

import paddle.optimizer as opt

from paddle.static import InputSpec

BATCH_SIZE = 16
BATCH NUM = 4
EPOCH_NUM = 4

IMAGE_SIZE = 784
CLASS_NUM = 10

# define a random dataset
class RandomDataset (paddle.io.Dataset) :
def __init__ (self, num_samples):

self.num_samples = num_samples

def _ _getitem__ (self, idx):

image = np.random.random([IMAGE_SIZE]) .astype('float32")

label = np.random.randint (0, CLASS_NUM - 1, (1, )).astype('int64")

return image, label

def len_ (self):

return self.num_samples

class LinearNet (nn.Layer) :
def _ init__ (self):
super (LinearNet, self).__init__ ()

self._linear = nn.Linear (IMAGE_SIZE, CLASS_NUM)

def forward(self, x):

return self._ linear (x)

def train(layer, loader, loss_fn, opt):

for epoch_id in range (EPOCH_NUM) :

for batch_id, (image, label) in enumerate (loader()):

out = layer (image)

CFItaRgs)
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loss = loss_fn(out, label)

loss.backward()

opt.step()

opt.clear_grad()

print ("Epoch batch : loss = ".format (
epoch_id, batch_id, np.mean(loss.numpy())))

# create network
layer = LinearNet ()
loss_fn = nn.CrossEntropyLoss ()

adam = opt.Adam(learning_rate=0.001, parameters=layer.parameters())

# create data loader
dataset = RandomDataset (BATCH_NUM * BATCH_SIZE)
loader = paddle.io.Dataloader (dataset,
batch_size=BATCH_SIZE,
shuffle=True,
drop_last=True,

num_workers=2)

# train

train(layer, loader, loss_fn, adam)

WZRSERUE M paddle. jit. save XA SHA 70

# save
path = "example.dy_model/linear"
paddle.jit.save (
layer=layer,
path=path,
input_spec=[InputSpec (shape=[None, 784], dtype='float32")])

BN paddle. jit. save fFBAISHOE R :
(1) MBI ISR, Layer XF 5 forward J5{A AT ZMNENMT, PRaFIESEBLRIAT

(2) SahiEEINGAHF, WP Layer.forward J5 i AUSEBLTIIN TN BE, SRR 2R rag 1) loss 112 H S
A forward J5 £

3) fFHE)JGHiH] paddle.jit.save i, FFEIEE Layer [ InputSpec , Layer %4 forward J5 ¥k &F—
MSHIIFEX A Input Spec #THIIA, NREAWE . XHAY input_spec ZHCCHRFMANIE AR
A

e InputSpec Fl|F

{4 B InputSpec 1A forward #j A Z$1 shape, dtype Fil name, HIFHARE] (AR FIH name 4515 , name 45

28. REEREHA 69




PaddlePaddle

B A DL 2 forward F9%F Y S404% 1E A name, FIfPAIX HLY) name iy x )

paddle.jit.save (
layer=layer,
path=path,
input_spec=[InputSpec (shape=[None, 784], dtype='float32')])

+ Example Tensor 1|3

B8] InputSpec 2 A1, AT AELH ] forward YIZRMIAY R B , AL T DA T i 7875 ] 1 A DataLoader
2N image , RBIANE

paddle.jit.save (
layer=layer,
path=path,

input_spec=[image])

32 EE A SHHA

AR SH, i paddle.jit.load #FABRIW], WA J5HE 2 — 4 Layer MIRAEXNZ
TranslatedLayer , TranslatedLayer HF Layer B 1B F4RE, X#Y)# train B eval 5
2, ATPAHEA TR AL fL s 3 i .

Wi H TSRS TG, MAZ FE TR,

H

BABB L SR, RBInE:

import numpy as np
import paddle
import paddle.nn as nn

import paddle.optimizer as opt

BATCH_SIZE = 16
4
4

BATCH_NUM
EPOCH_NUM

IMAGE_SIZE = 784
CLASS_NUM = 10

# load
path = "example.model/linear"

loaded_layer = paddle.jit.load(path)

BB R ZHUGIATHIN, RmOIT (Beridnpl):
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# inference
loaded_layer.eval ()

paddle.randn([1,

x IMAGE_SIZE], 'float32')

pred loaded_layer (x)

BABH SRS, wOT GERdRe) :

# define a random dataset
class RandomDataset (paddle.io.Dataset) :

def _ init_ (self, num_samples):

self.num_samples num_samples

def _ getitem__ (self, idx):
image = np.random.random([IMAGE_SIZE]) .astype('float32")
label = np.random.randint (0, CLASS_NUM - 1, (1,

return image, label

def _ len_ (self):

return self.num_samples

def train(layer, loss_fn,

for epoch_id in range (EPOCH_NUM) :
for batch_id, label)

loader, opt) :

(image, in enumerate (loader

out = layer (image)

loss = loss_fn(out, label)

loss.backward()

opt.step()

opt.clear_grad()

print ("Epoch batch loss = ".format (

epoch_id, batch_id, np.mean(loss.numpy ()

# fine—-tune

loaded_layer.train ()

dataset RandomDataset (BATCH_NUM * BATCH_SIZE)

loader

paddle.io.Dataloader (dataset,
batch_size=BATCH_SIZE,
shuffle=True,

drop_last=True,

num_workers=2)

loss_fn

nn.CrossEntropyLoss ()

adam

opt.Adam(learning_rate=0.001,

train(loaded_layer, loader, loss_fn, adam)

# save after fine-tuning

paddle.jit.save (loaded_layer, "fine-tune.model/linear",

)) .astype ('int6d")

0):

)))

parameters=loaded_layer.parameters())

input_spec=[x])
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Ah, paddle.jit.save [AIMRTF THZAIZSHE, WRIRA T EMNAFHEER P RABIASL, W AfH

paddle.load #Z A, & [E ALY state_dict, REIUTT:

import paddle

import paddle.nn as nn

IMAGE_SIZE = 784
CLASS_NUM = 10

class LinearNet (nn.Layer) :
def  init_ (self):
super (LinearNet, self).__init__ ()

self._linear = nn.Linear (IMAGE_SIZE, CLASS_NUM)

@paddle.jit.to_static
def forward(self, x):

return self._linear (x)

# create network

layer = LinearNet ()

# load
path = "example.model/linear"

state_dict = paddle.load (path)

# inference

layer.set_state_dict (state_dict, use_structured_name=False)
layer.eval ()

x = paddle.randn([1, IMAGE_SIZE], 'float32")

pred = layer (x)

284 M. HEHBARTIAN

AISRAR N RERAESE Lx 8] 2.x, PEAMH RRMER 1.x 1 fluid A8 DA ST S8, TRRHER

2.x WRPRXAPE LA T 7 ARAE SR, AAEA R ILAME DL
R Lx BRHE S RNGRom B, 2 B Ja e AT 7 Bl i 2 -

import numpy as np

import paddle

import paddle.fluid as fluid
import paddle.nn as nn

import paddle.optimizer as opt

(Foakss)
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BATCH_SIZE = 16
BATCH_NUM = 4
EPOCH_NUM 4

IMAGE_SIZE = 784
CLASS_NUM = 10

# enable static mode

paddle.enable_static()

# define a random dataset
class RandomDataset (paddle.io.Dataset) :
def __init__ (self, num_samples):

self.num_samples = num_samples

def _ _getitem__ (self, idx):
image = np.random.random([IMAGE_SIZE]) .astype('float32")

label = np.random.randint (0, CLASS_NUM - 1, (1, )).astype('int64")

return image, label

def len_ (self):

return self.num_samples

image = fluid.data (name='image', shape=[None, 784], dtype='float32")

label = fluid.data(name="'label', shape=[None, 1], dtype='int64d')
pred = fluid.layers.fc (input=image, size=10, act='softmax"')
loss = fluid.layers.cross_entropy (input=pred, label=label)

avg_loss = fluid.layers.mean (loss)

optimizer = fluid.optimizer.SGD (learning_rate=0.001)

optimizer.minimize (avg_loss)

place = fluid.CPUPlace ()
exe = fluid.Executor (place)

exe.run (fluid.default_startup_program())

# create data loader
dataset = RandomDataset (BATCH_NUM * BATCH_SIZE)
loader = paddle.io.Dataloader (dataset,
feed_list=[image, label],
places=place,
batch_size=BATCH_SIZE,

shuffle=True,

(Rt
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drop_last=True,

num_workers=2)

# train model
for data in loader():
exe.run (
fluid.default_main_program(),
feed=data,
fetch_list=[avg_loss])

4.1 M\ paddle.fluid.io.save_inference_model 7FfigERhiIH NEE & S

(1) [ AT S5
ffif] paddle.jit.load Blf **configs # ABRIIZSEL.

MRARZFEE paddle. fluid.io.save_inference_model ERASRIEMER), FIDARIBUI I A
(FzrridRpl) -

# save default
model_path = "fc.example.model"
fluid.io.save_inference_model (

model_path, ["image"], [pred], exe)

# enable dynamic mode

paddle.disable_static (place)

# load
fc = paddle.jit.load(model_path)

# inference

fc.eval ()

x = paddle.randn([1, IMAGE_SIZE], 'float32")
pred = fc(x)

WERARAEE T AL SO 4, ATDMEIRPA R O s (B nilid i) -

# save with model_filename
model_path = "fc.example.model.with_model_filename"
fluid.io.save_inference_model (

model_path, ["image"], [pred], exe, model_filename="__simplenet__ ")

# enable dynamic mode

paddle.disable_static(place)

(Rt
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# load
fc = paddle.jit.load(model_path, model_filename="__simplenet__ ")

# inference

fc.eval ()

x = paddle.randn([1, IMAGE_SIZE], 'float32")
pred = fc(x)

WERARIEE TSRO 4, ATDMEIRPA R Iy R (B nilid i) -

# save with params_filename
model_path = "fc.example.model.with_params_filename"
fluid.io.save_inference_model (

model_path, ["image"], [pred], exe, params_filename="__params__")

# enable dynamic mode

paddle.disable_static (place)

# load

fc = paddle.jit.load(model_path, params_filename="__params__")

# inference

fc.eval ()

x = paddle.randn([1, IMAGE_SIZE], 'float32")
pred = fc(x)

(2) LEASHL

MR FETM paddle. fluid.io.save_inference_model IEELE R P EASEL, DA state_dict [ TE
KECE B O A RBMEZ Y, AT paddle. load Bify **configs AL

MR Z L paddle. fluid.io.save_inference_model BERIAMGIEAMERY, FIDATR AN A
(B n ) :

model_path = "fc.example.model"

load_param_dict = paddle.load(model_path)

WRARTEE TAFH RIS 4L, FTRARR R DA sl (R idn i) -

model_path = "fc.example.model.with_model_filename"

load_param_dict = paddle.load(model_path, model_filename="__simplenet__ ")

WERARARE TR SO T4 , ATUAR BRDATN s (S mTidaR 1) -

28. REEREHA 75




PaddlePaddle

model_path = "fc.example.model.with_params_filename"

load_param_dict = paddle.load(model_path, params_filename="__params__")

iR — R RUOA AR LA A Optimizer (9245, R AL B AR FERLELA B (1 250

. BT structured_name 2B SE T MAREEMA I, HILAESEEME LSRR AR state_dict
TEfCE 2 S B Layer B}, FEECE Layer.set_state_dict (use_structured_name=False) .

4.2 )\ paddle.fluid.save FEERBPHFEANSE

paddle.fluid.save KFFiEHEAS 2.x SIS M paddle. save TRiftE sV RLIN, FIFEFF
fi# 7 dict #aNMSHL, LT AR paddle. load A state_dict, {HFZRER AR LA
TREFRYBRAR, T EAE ARAF S T4, RBITT (ERTIRRB) -

# save by fluid.save
model_path = "fc.example.model.save"
program = fluid.default_main_program()

fluid.save (program, model_path)

# enable dynamic mode

paddle.disable_static (place)

load_param_dict = paddle.load("fc.example.model.save.pdparams")

{Efi#: T paddle. fluid. save 5 N FUETERS RN N ALR2AF AR ZH, B A% Check-
point, HURVEHFIMIAFAH TGS, H AT A SR paddle. £luid. save BYFFAEEER H [l Nf AL
BHZSHL, JREA TR TR

4.3 )\ paddle.fluid.io.save_params/save_persistables &R PHENSH
PN LR L AR, DA FHERFVE A EBL S B D, BOFRIK R ® R 2x, ZEH
AN P X AN D S 2L

XHF RPN AR S HGRAR AR SR, 20 PR OL, FIiPA paddle. fluid. io. save_params
F AN G ik

(1) FEARGAT A6, A SO B AR S, SO A SR
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XFPAEAH T AR AT AR paddle. load #HARAHEA, MARBILIT (FERTARH]):

# save by fluid.io.save_params
model_path = "fc.example.model.save_params"

fluid.io.save_params (exe, model_path)

# load
state_dict = paddle.load(model_path)
print (state_dict)

(2) $85%E TSRATKIISCIE, KA SR 2 A S b

R BT SHAS 2 B S 2 S BRI S5 3 2k Tensor 44 il Tensor $iHiE 2 [ BT & 2R, BRIHGX FB 4 2%
RIE B FFER P AFFATANE o B THPRERfE, X BEONUEAL A Tensor ) name 51)3%, [F] B} 2% A Tensor
1) shape FI dtype SF#iR M E., (B KA FIAF g B 1) D FL AR SR A% 0 IERR M, 3% P BERA SR R 3
PRI 2, RTS8 Lx MR E S RE . RS AR I IR SRRl , IR 25 % T
REAHA SCF7H] paddle. load 1, (HE 5 E 2RI F 2 M 2 AR RAFAER , R E S sk b U8
FX AN G S50

F R N HEFA R 1] paddle.static.load_program_state $ H#H LAY ZA TR, 7R 23R BUR
Program W ZHBNFRM AT, SARBIITT (BRnidRe))

# save by fluid.io.save_params

model_path = "fc.example.model.save_params_with_filename"
fluid.io.save_params (exe, model_path, filename="__ params__")
# load

import os
params_file_path = os.path.join(model_path, "__params__")
var_list = fluid.default_main_program() .all_parameters()

state_dict = paddle.io.load_program_state (params_file_path, wvar_list)

2.9 EHSH ONNX iy

29.1 —. &I

ONNX (Open Neural Network Exchange) &£ X #l#5 57 > Bt s i+ 1 IR SCA8 =X, T T AR I 2R ir i e .
BTSN 5 1 N R BB AE 2 AT AR I AH [F) A% A7 AR 22 B, 3@ ONNX %3, Paddle BEAL AT RAGE )
OpenVINO, ONNX Runtime Z5HEZEHEFTHERH .

Paddle % ONNX fpif( i paddle2onnx SEBL, "R /MU Paddle MR ) ONNX BRI Bk IE A1 -
AR B BIACRS , W] giily [Python 3REX, [k Paddle PASL, #5228 AT HOME -
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https://github.com/PaddlePaddle/paddle2onnx
https://github.com/paddlepaddle/paddle2onnx/blob/develop/examples/tutorial_dygraph2onnx.ipynb

PaddlePaddle

pip install paddle2onnx onnx onnxruntime // —-i https://mirror.baidu.com/pypi/simple #n

REBEARG, TUAEHLHRETH

29.2 =, ERIEH K ONNX fpi¥

2.1 FHBEFH ONNX il

Paddle 275 EIMAL Ak ONNX Y, #5545 Paddle (93135 K paddle.nn.Layer $640 S E, 40
JFHER PAS 2% 2 S LS o SRR ONNX [ 7~ #X, K Paddle AYSE 1Ml ONNX By51-.
B K ONNX i i paddle.onnx.export () % EIA[SEH, %8 N input_spec SECHRA
REMARTCIRFBIEIEAL, SCHF Tensor B InputSpec , HH InputSpec HFE)ASHY shape.

XF paddle.onnx.export O FEMAMH T T, #S% APIL,

import paddle
from paddle import nn

from paddle.static import InputSpec

class LinearNet (nn.Layer) :
def _ init_ (self):
super (LinearNet, self)._ _init__ ()

self._linear = nn.Linear (784, 10)

def forward(self, x):

return self._linear (x)

# export to ONNX

layer = LinearNet ()

save_path = 'onnx.save/linear_net'

x_spec = InputSpec([None, 784], 'float32', 'x')

paddle.onnx.export (layer, save_path, input_spec=[x_spec])

2.2 F5ESH ONNX il

Paddle 2.0 PAJGF EHESDAS KA M T, AR EAYBIRER B T IHRA R Paddle, (EH#ESEARN, 2%

paddle2onnx [ {1 F SCRS A1 o~ o
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https://github.com/PaddlePaddle/paddle2onnx/blob/develop/README.md
https://github.com/paddlepaddle/paddle2onnx/blob/develop/examples/tutorial.ipynb

PaddlePaddle

2.9.3 =. ONNX E&IpY58IE

ONNX ‘B77 THEfUE T APL A ub B i IEm I, 8 ARPIATTI, — 5 T B AT G X A I P

W, MR .

# check by ONNX

import onnx

onnx_file = save_path + '.onnx'
onnx_model = onnx.load(onnx_file)
onnx.checker.check_model (onnx_model)

print ('The model is checked!'")

URBAG AR, 152 Paddle 5 paddle2onnx 4t Issue, AT E-IEMT Y I

2.9.4 0. ONNXRuntime #3&

AA7/r 448 1] ONNXRuntime Xif 24 ) Paddle SR HEATHERE, -5 ] Paddle JEATHERTAY

GERAEATR .

import numpy as np

import onnxruntime

x = np.random.random( (2, 784)) .astype('float32")

# predict by ONNX Runtime

ort_sess = onnxruntime.InferenceSession (onnx_file)
ort_inputs = {ort_sess.get_inputs () [0].name: x}
ort_outs = ort_sess.run (None, ort_inputs)

print ("Exported model has been predicted by ONNXRuntime!")
# predict by Paddle
layer.eval ()

paddle_outs = layer (x)

# compare ONNX Runtime and Paddle results

np.testing.assert_allclose (ort_outs[0], paddle_outs.numpy(), rtol=1.0, atol=1le-05)

print ("The difference of results between ONNXRuntime and Paddle looks good

!H)

29. EERSH ONNX #hi¥
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https://github.com/PaddlePaddle/paddle2onnx/issues/

PaddlePaddle

29.5 H. #HXHE

o HTRHAHSHR IR
o BRI FT AR
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CHAPTER 3

VisualDL TH

3.1 VisualDL TE&H

VisualDL J& WR AL AT TR, NEFEWEREIINGS LA BRLH . Bditea . HI7A PR
b2 S 4E RO A o ATHE Bl S I UL R AR 2 S AR SR AR S AR TS5, i S N e R A
it

ERTRe F H=0E2 0 Visual DL i . Ui H AT E sk, SOE R a-mimA
VisualDL 7 #:3 WE#5Fh25: Chrome (81 F1 83). Safari 13, FireFox (77 Fi178). Edge (Chromium fi{).

VisualDL J5/E 5. python BEA], sl i AERAY Y Python FLE v LATAURY, (E Ryl ghid REdr it 4 5 1Y
CIE/R IS E5 N

3.1.1 BR

I AN 2R

ISl

« ZHEHX
< 1A X
o STALIC T AEME Y,
o FFIRTTHR
s ®Lmy

o AR
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EE 5

APTBOHENE S i, (AR B B A — B Se BT HAL

g

1

Hoit

TReE b . BRrEA . BZ. B, PR & B RRR4E T AL .

FEM

it

4TI 32 Ff Paddle, ONNX. Caffe S5 TR M ES M T AL, )2 SRR I P AT T AL 24T o

LEEXHF

RS 6 T RAMETEITE, AT RS RGP 6 (5%

3.1.3 AR

&M pip =&

pip install —--upgrade —-pre visualdl

fEARBERR

git clone https://github.com/PaddlePaddle/VisualDL.git
cd VisualDL

python setup.py bdist_wheel
pip install —-upgrade dist/visualdl-*.whl

TR, FOFE 2020 4F 1 1 AR FIAED Python2, 4y TR RS ITAEE, VisualDL 3 (L5H Python3
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3.14 FHAR

VisualDL KF 2 B it . S8 (5 Bl 2 H &S e, RS d B ] 2 nT e a2k .

1. ERBE

VisualDL #4542 4it T Python SDK, A[ i1 LogWriter 52 fil—4~ H il 4%, O :

class LogWriter (logdir=None,
comment="",
max_queue=10,
flush_secs=120,
filename_suffix="'",
write_to_disk=True,

**kwargs)

B

BCE H R SIS 4

from visualdl import LogWriter

# f£ °./log/scalar test/train' BATNEILHEXH

with LogWriter (logdir="./log/scalar_test/train") as writer:
# EH scalar AHFRF— M EHE
writer.add_scalar (tag="acc", step=1, value=0.5678)
writer.add_scalar (tag="acc", step=2, value=0.6878)

writer.add_scalar (tag="acc", step=3, value=0.9878)

2. BEER

TE bR, Ak =dbrE8dE, Ir)j53) VisualDL HR&F HEW AT AR, G E30
Fa W
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HEHLITED

(i A7) 2) VisualDL AR, iy aF

visualdl --logdir <dir_1, dir_2, ... , dir_n> —--host <host> —-—-port <port> —--cache-
—timeout <cache_timeout> --language <language> --public-path <public_path> --api-only
SRR

R E— A H A,

HEh R

visualdl --logdir

# Python Hl X /53h

SCHFTE Python JHIA b 53] VisualDL i, #H40F:

visualdl.server.app.run(logdir,

host="127.0.0.1",
port=8080,
cache_timeout=20,
language=None,
public_path=None,
api_only=False,

open_browser=False)

YR B logdir Sb, HAMBHUIGNAESH, HidmiEEMNSHA .

SRR

A BN &, AT ESEA R

from visualdl.server import app

app.run (logdir="./log")

E

TEME AR — 75205 3l VisualDL [R5, F1IT0 BE45 1517 VisualDL Hifk, BRI H S p aT g egs 2R, an
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3.1.5 TIHILIhREMLEE

Scalar

PARIZIE AL R I ZRad AR B4, A loss accuracy. LB il WA AL s B VNSRS R, T ISk
R, AR . AR A

b4

NSRRI

el VisualDL )5, LogReader /AN W & SEEL H 75 Bl aism i e, I RERS AR I 25 ] 2500
MHEPRAE, R

SIiantL

/\rnﬂéEF'ZﬁJ VisualDL HT FEEEANSES H G B AR R A ARIRT, RS0 AR ] tag MOFEARIF 22 il e — 3K 4]

Image

SRR G R i PR A, A RN By PR A AL, IR T B GRad R SR -

Audio

SR G R B, T RS A AR S5 N ZRad RE

Graph

—REATIR ) I 5 25 . AR RIRRIE . WREE . WA AR AR, S AR, R R
BTSN 5 T ARRRAL ] o

Histogram
PAH 7 B3 Tensor (weight, bias, gradient %) BETEIZhid e b Y2 (LS . IRA T AR ZR0R
1S W A A e TR R AT R £ 4

o Offset fz

 Overlay fHiz{
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PR Curve

RRE-H IRl 2, 8 BT A B AR FE R o] 3R 2 TR AP, 0 de R B

High Dimensional

PR AR TR 4R, H ATSCRE T-SNE. PCA R4 30, T IRA DT 4ERR I R, T
PO A TSR A

3.1.6 FFiRETIdk

VisualDL J& iy PaddlePaddle #1l ECharts & /E#E i BT H . Graph £ 52 ZhEEH Netron 32ALE AR . ol
P AER, B A K DTk AT o

3.1.7 EZHTH

T HE 2 KT VisualDL nJ AL RERG BT ENE /141, 76 EFR VisualDL SR

3.1.8 AN

WG VisualDL ‘B 75 QQ #: 1045783368 15 WK BA A K H A A P 3L [ £ VisualDL BEFT 11815 52 -

3.2 VisualDL {#HIER

3.2.1 #ik

VisualDL J&— AN [ B4 ST 45 B a4k = . VisualDL I T F & 1 B3Ok a8, 1 pAsE
HW. WSROI S eSS, BT bl S A HU iR, b et 22 I SRR A BT

F 1, VisualDL 373 scalar, image, audio, graph, histogram, pr curve, high dimensional /4044, Wi H EALT 5
R, BOE AR A

3.2.2 Scalar - EH &
g

Scalar ZH{F5 AR RAUN IR R, RACFRIE R RPN ES IR E I SRR R
SRR RBREASEAE A scalar 410, BIATE] TR, TS S
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PaddlePaddle

iLRED

Scalar ZHFfA ISR A0

add_scalar (tag, value, step, walltime=None)

e ST -

Demo

o kg
MR T Scalar ALPFICSRBARI ARG, AU ORI W Scalar 411

from visualdl import LogWriter
if _ name_ == '_ main__ ':
value = [1/1000.0 for i in range (1000)]
# W= MERB
with LogWriter (logdir="./log/scalar_test/train") as writer:
for step in range (1000):
# FERBR—A tag K Cacc w K
writer.add_scalar (tag="acc", step=step, value=value[step])
# HIRFER—A tag K loss HHIE

writer.add_scalar (tag="loss", step=step, value=1/(value[step] + 1))

BT LAY IE, fEar A ThET

visualdl --logdir ./log —--port 8080

BeELEW VB TIE http://127.0.0.1:8080, HIWZ&FPLFHFLE.
© ZHTEEXTLL
TR T Scalar ZH {524 4 SEG N HE
Z AL LU SE B R -
L A1 H G SOl A 2 e i SR
2. BEHAEE A scalar 4LLER), (AN tag, EIRTSCHLNT HCAS LS00 64 il — 300 S 5

from visualdl import LogWriter

if name_ == '_ _main__ ':
value = [1/1000.0 for i in range (1000)]
# FB— QBERXLHFZ: log EF XMk scalar_test

with LogWriter (logdir="./log/scalar_test") as writer:

(Rt

3.2. VisualDL fEF{ER 87



https://github.com/PaddlePaddle/VisualDL/blob/develop/demo/components/scalar_test.py
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(£ 50

for step in range (1000):
# FH: HREBRM— tag A train/acc’ WK
writer.add_scalar (tag="train/acc", step=step, value=value[step])
# BB HiLKBERN—A tag ¥ ‘train/lossH¥IE
writer.add_scalar (tag="train/loss", step=step, value=1/(value[step] + 1))
¥ FE—: AEE-ANTFXHE scalar test2
value = [1/500.0 for i in range (1000)]
with LogWriter (logdir="./log/scalar_test2") as writer:
for step in range (1000):
# W AFFALA train/acc’ TAHAM scalar_test2 # accuracy H#HiE
writer.add_scalar (tag="train/acc", step=step, value=value[step])
# FB - EFEEESLA ‘train/loss T scalar_test2 W loss HHIE

writer.add_scalar (tag="train/loss", step=step, value=1/(value[step] + 1))

BT LAY IR, fEar A ThET

visualdl --logdir ./log --port 8080

BEENSEITHF nttp://127.0.0.1:8080, HIA[AEBPATITLE, %L [scalar_test] F [scalar_test2 |
It Accuracy Fl Loss.

* Z A SR LU B S BT 275 Al Studio T H © VisualDL 2.0- [ 525 T HLAL

DiReiREinEA

SRR T TR THRJE L TAskR A (y B gicdets) . [TRE] ST
Hod a5 Hover RIS B

s RERRIIRE, BrHREG

o THERITEEORIRS, RN A

o X =R R

1. Step: HEAWEL

2. Walltime: Jl| 544 %} Bsf ]

3. Relative: Jl|ZxIH<
RN 2 R, DA S A R I S O B AR A e
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3.2.3 Image -E /- T #l{t H &
48

Image 20111 2m P 7 it BE VI ZR 922 A0  AER I GRoed R o, 65 Rt A% A Tmage 417, AT 7E VisualDL
P i i X A AL

iLxREO

Image 4I4F)ICRIZ AT :

add_image (tag, img, step, walltime=None)

FEOSHT :

Demo

NHER T Image 2 PSRBT ARG, AU OIS D Image 211

import numpy as np
from PIL import Image

from visualdl import LogWriter

def random_crop (img) :

mn SREE R AL 100x100 4K

mn

img = Image.open (img)

w, h = img.size

random_w = np.random.randint (0, w — 100)

random_h = np.random.randint (0, h - 100)

r = img.crop((random_w, random_h, random_w + 100, random_h + 100))

return np.asarray(r)

if name_ == '__main__ ':
# IR —METH
with LogWriter (logdir="./log/image_test/train") as writer:
for step in range(6):
# B —AE rEE
writer.add_image (tag="eye",
img=random_crop("../../docs/images/eye.jpg"),

step=step)
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https://github.com/PaddlePaddle/VisualDL/blob/develop/demo/components/image_test.py
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—

BT LTS, e TihdT

visualdl --logdir ./log —--port 8080

TEH]

YaBsEs A http://127.0.0.1:8080, BIWI#H K& EHdE.

ThiER{EiREA

AR R AR R R I P e
SCRRE N Step B ARREAE R A R URECR 1 1R Kl

3.2.4 Audio-E#RIB A %

TR

Audio ZH{F S A B W ZRd e P B0 E RO, M2 65 R0 5 B AR S5 I Zhad

RO

Audio HARIC R IR :

add_audio(tag, audio_array, step, sample_rate)

D ST

Demo

NHER T Audio HAHESRERAIR B, ARSI L Audio 21

from visualdl import LogWriter

import numpy as np

import wave

def read_audio_data (audio_path) :

mrmrn

Get audio data.

CHUNK = 4096

f = wave.open (audio_path, "rb")

wavdata = []

chunk = f.readframes (CHUNK)

(T ITgkss)
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https://github.com/PaddlePaddle/VisualDL/blob/develop/demo/components/audio_test.py
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(£ LT
while chunk:
data = np.frombuffer (chunk, dtype='uint8")
wavdata.extend (data)
chunk = f.readframes (CHUNK)
# 8k sample rate, 1l6bit frame, 1 channel
shape = [8000, 2, 1]
return shape, wavdata
if name_ == '__main_ ':
with LogWriter (logdir="./log") as writer:
audio_shape, audio_data = read_audio_data("./testing.wav")
audio_data = np.array (audio_data)
writer.add_audio(tag="audio_tag",
audio_array=audio_data,
step=0,
sample_rate=8000)
BT BRI IS, AT
visualdl --logdir ./log —--port 8080
TEW S S5 A http://127.0.0.1:8080, HIn[& &SI .
ThaEIR iR A
o AR R EIAR A SR Y A
o SRR BN Step/AEARBORIT A R ZE AR S it
o SCRERRIU R A AR
o SCRPE RN
o SCRFEMUT 3
3.2.5 Graph-P48454a4R 14
48
Graph H{F—H ] WAL 28 254 . I TARAEAUEME. WAGEE . s AM b e, JFa i SE@Eg,
PRI A 38 AT TR A A B S5 AE 5 T RS i 1
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Demo

SH MM s
* BRSO E AL

- WA Graph 410F, WIEHBMEMSEL, TEaATIIT visualdl JaRIR]EsE T
%,

— QSRR S AR BE, (e QATH8 € HESCPREsAE (VAL /Log SAfl) RERIE SR T 1%

visualdl --logdir ./log -—-port 8080

* JGui)5 3l Graph:

- WA LFTMAS - -mode 1 IR EBMCARAT (ESCPJesRts) , RIRT RS2 M 2525 m]
M

visualdl --model ./log/model —--port 8080

ThRER R EA

o —H AR

- TR : PaddlePaddle, ONNX, Keras, Core ML, Caffe, Caffe2. Darknet, MXNet, ncnn,
TensorFlow Lite

— SIS AR A 2 TorchScript, PyTorch, Torch, ArmNN |, BigDL . Chainer . CNTK , Deeplearning4;j .
MediaPipe. ML.NET. MNN. OpenVINO, Scikit-learn. Tengine. TensorFlow.js. TensorFlow

o IFF BTN AAE R OO S/ M
o BREALFIR AT

o Wi A A B R

o SRR ER R IR

* SCRFLAPNG. SVG A% B E 4

o TR R R Y R R

o SCHF R
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3.2.6 Histogram-E A EH %
48

Histogram ZH4: DA H. 7 KT /R Tensor (weight, bias. gradient 2¢) $E7E)| S e RIS ALEE S . IRAT
R RACR , BT R B R HE R AR 4

iLxREO

Histogram ZH/4- 110845 a0 -

add_histogram(tag, values, step, walltime=None, buckets=10)

AR 2 L I

Demo

MR T ] Histogram ZFICSRERAY G, AURD SO W Histogram 211

from visualdl import LogWriter

import numpy as np

if _ name_ == '_ main__ ':

values = np.arange (0, 1000)
with LogWriter (logdir="./log/histogram_test/train") as writer:
for index in range (1, 101):
interval_start = 1 + 2 * index / 100.0
interval_end = 6 — 2 * index / 100.0
data = np.random.uniform(interval_start, interval_end, size=(10000))
writer.add_histogram(tag='default tag',
values=data,
step=index,

buckets=10)

BT EidER A, AT T

visualdl --logdir ./log —-—-port 8080

TEW 58845 A http://127.0.0.1:8080, BIRI&BINLSHE A,
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https://github.com/PaddlePaddle/VisualDL/blob/develop/demo/components/histogram_test.py
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TiReiREiREA

o SRR TRoRfb). B TTR#EU
* A[EFE Offset 5 Overlay 55X
— Offset 53
_ Overlay ffizt
* Hffi i Hover AR ZHUE . IZRP 8L, SR
— TES 240 W ZRb A, ALEH-0.0031, HHE LIS Z 2734 Ik
s MHERRARE, RERE
o WRITREURIRS, RN E B

3.2.7 PR Curve-PR gh%:¢H#

a8

PR Curve DAY TE X 2 BURS 525 3 ] R WA 44, 15T B0 T MBI ZRcR , ( T i g 1 1A 5
FRARARAE

igRENO

PR Curve ZH{FRJICREE AAIT

add_pr_curve (tag, labels, predictions, step=None, num_thresholds=10)

EARE 2 L I

Demo

NHIER T PR Curve AFCRAERII RG], AL SRR UL PR Curve 284+

from visualdl import LogWriter

import numpy as np

with LogWriter ("./log/pr_curve_test/train") as writer:
for step in range(3):
labels = np.random.randint (2, size=100)
predictions = np.random.rand(100)
writer.add_pr_curve (tag='pr_curve',

labels=labels,

(F ks
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predictions=predictions,
step=step,
num_thresholds=5)

BT LR IE, i

visualdl --logdir ./log ——port 8080

BN WS84T http://127.0.0.1:8080, HJuJ#F PR Curve

ThReREiREA

o SRR R ThRoRqed, Tidlsil, TRz PR 4k
* Hdfi i Hover RORTEANEE - BIEX R TP TN, FP. FN
« TRRRARE, R HRER
© AR RAT RO, SR E B
© SRR ET I PR L&
o X - E) 2R 2R AU =R RS
— Step: AU
— Walltime: JI| 224 % i 1]

— Relative: Jl|Z:RK:

3.2.8 High Dimensional -%{#E & 4E4H {4

48
High Dimensional Z1{/-(f S 48R A TR 4E R, T IRA s EBR R K & o H Bl SCRFRA N AP 4ESE
e

 PCA : Principle Component Analysis 3 i 3431t

* t-SNE : t-distributed stochastic neighbor embedding t-431 =AM AT # A
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iLRED

High Dimensional 21 {4 ic 5842 40

add_embeddings (tag, labels, hot_vectors, walltime=None)

BOSEULHAR

Demo

R R T {8 A High Dimensional ZH {0 SRR RG], AU SCHA3 WL High Dimensional 41 {:

from visualdl import LogWriter

if name == '__main__':

hot_vectors = [

[1.3561076367500755, 1.3116267195134017, 1.67854018756160971,
[1.1039614644440658, 1.8891609992484688, 1.32030488587171],
[1.9924524852447711, 1.9358920727142739, 1.212440127939160617,
[1.4129542689796446, 1.7372166387197474, 1.731780607707652717,
[1.3913371800587777, 1.4684674577930312, 1.5214136352476377]]
labels = ["label 1", "label 2", "label 3", "label 4", "label_5"]

# MR —ME T H
with LogWriter (logdir="./log/high_dimensional_test/train") as writer:
# ¥—4 labels fux{ My hot_vectors ALK HEHITIER
writer.add_embeddings (tag="'default',
labels=labels,

hot_vectors=hot_vectors)

BT LidRIE, Ea eI

visualdl --logdir ./log ——port 8080

EEEWRARITIF http://127.0.0.1:8080, HIAIER YL AT HLALEE.
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cHAPTER 4

S E RS E

SHSEAEZ IR, W5 MR D, Python KARHIAMAR ALY, A debug S HMLHISE . SIS EIBAT,
AR R 1% BRRATT 20 5 A DU AU ERAT o SXRRAIL AR SE AT £ Python R B3 I 451, T AR D S HboRe M v g ALk
PRI AL LR AR, ARSI, (BAEVERET T, Python ATIFEHHK, 5 C++ 2. RIKAE
TR Z & (KRB RS . Bahin) AR T B Crr R4,

B, B EAETE T A TR LS. SRS ERRE PR AT, SeRE B Al 22 I 25 450
IR PSR P AT T SR o TULCH TR ) 22 0 2% T DA 5 Python 4381, e C++ S BB ARHTIAAT
1115 ELATAT A 28 5 F B REREA T — LE M 28 5 A R LA

A EMCRSE S i 5 A debug, (HAERRFETERE L, HSEEANT . RIIATHE 73S HSER IR,
SCRFH PSR A B S R S AN S . PaddlePaddle 235 I FARTRHEAT AT, A ShiE s &S M 45 4544
H T B Ty AN S B R PR RE M T TR 55

FAMAELAF 3% /1 41 PaddlePaddle Bl ISR 4B -
o BEAE AT SIS RS A EA T O
o PUTRZR SR - AT SIS A RS Y SR S B
o SCRRRRAER - R T B S RS SR TRIR AR S SIS SCR I TEIR SR
* InputSpec JIET T2 + AT ShAS BRI AR & 5 A InputSpec (12 REA il
o RATEEALEL - AE T SIS E RS E R A E B AL BT IR
o P AR T S RS E SR RO R
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basic_usage_cn.html
program_translator_cn.html
grammar_list_cn.html
input_spec_cn.html
error_handling_cn.html
debugging_cn.html

PaddlePaddle

4.1 BEXHE

PaddlePaddle =321 sl L E 7 202 5T IR A 2% 45 2 1Y ProgramTranslator, 3 A8 5 B /2 38 o 204 Python
PR R B S AR 4% 5 oA i S AR, FREIR)ZE B 33 P SR AT 8B 7. X4 )y U1
FI PRI AR TG (4 F Python 17595 K Hofas il i R F i 28 I 2845280 . Bt 4b, PaddlePaddle 3 AMRit—Fh T
trace M) BlEE#E 1 TracedLayer. 751 %| ProgramTranslator A 37 #5:{H /& 7] A TracedLayer =47 0L, BT LA
VERFIE T 5.

4.1.1 EFE{iBiE5R) ProgramTranslator

IR %% 5 1) ProgramTranslator $EATZh 7SRRI, HEAS R 28 1 70 Python AURS A sl e US4
EHREASEAAN, FLER)Z B P AT RE T, HEAM A, AT R AL
(Z R AT DUE I ' B 2 X BhAS K Layer f forward pREY) BIdsII—/341fi#s @paddle. jit.to_static,
—AEALBI TR, W AE B TR M R G B 45 R -

import paddle

@paddle.jit.to_static
def func(input_var):
# if HWrE#WM N\ input_var W shape H*
if input_var.shape[0] > 1:
out = paddle.cast (input_var, "float64")
else:
out = paddle.cast (input_var, "inte64")

return out

in_np = np.array([-2]) .astype('int"')
input_var = paddle.to_tensor (in_np)

func (input_var)

EAENBE LR HOM A WD paddle. it . save  FfiE XM ¥4 B % SimpleFeLayer.
FEAE R SimpleFcLayer [it) forward pRECS NS i gg |

import numpy as np

import paddle

class SimpleFcLayer (paddle.nn.Layer) :
def _ init_ (self, batch_size, feature_size, fc_size):
super (SimpleFcLayer, self).__init__ ()
self._linear = paddle.nn.Linear (feature_size, fc_size)
self._offset = paddle.to_tensor (

np.random.random( (batch_size, fc_size)) .astype('float32'"))

(Rt
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@paddle.jit.to_static
def forward(self, x):
fc = self._linear (x)

return fc + self._offset

FEZERI] DA paddle. jit.save M :

import paddle

fc_layer = SimpleFcLayer (3, 4, 2)
in_np = np.random.random([3, 4]).astype('float32")
input_var = paddle.to_tensor (in_np)

out = fc_layer (input_var)

paddle.jit.save (fc_layer, "./fc_layer_dy2stat", input_spec=[input_var])

4.1.2 EF trace B4 TracedLayer
trace S FETERLBGEATHHO S T HAB 7t Wp e -, TracedLayer § 23 T X FE A, TE— RTINS E MWL
B, ORI BITNE T, BRI S R, — MR GTIR

AT ST B A B M 2 A BT, X BUA TG 28 ProgramTranslator 7k forward R 55 ke
Wids :

import numpy as np

import paddle

class SimpleFcLayer (paddle.nn.Layer) :
def _ init_ (self, batch_size, feature_size, fc_size):
super (SimpleFclLayer, self).__init__ ()
self._linear = paddle.nn.Linear (feature_size, fc_size)
self._offset = paddle.to_tensor (

np.random.random( (batch_size, fc_size)) .astype('float32'"))

def forward(self, x):
fc = self._linear (x)

return fc + self._offset

5N A2 TracedLayer QInf 77tz :

import paddle
from paddle.jit import TracedLayer
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fc_layer = SimpleFcLayer (3, 4, 2)

in_np = np.random.random([3, 4]).astype('float32")

# ¥ numpy # ndarray RAMEEHPA Tensor KA

input_var = paddle.to_tensor (in_np)

# #1l TracerLayer.trace #H¥HARAEA KN FHAMEA

out_dygraph, static_layer = TracedLayer.trace (fc_layer, inputs=[input_var])
save_dirname = './saved_infer_model'

# ¥R AR R

static_layer.save_inference_model (save_dirname, feed=[0], fetch=[0])

BT AT DAGE s 1 0 2z AT

place = paddle.CPUPlace ()
exe = paddle.Executor (place)
program, feed_vars, fetch_vars = paddle.static.load_inference_model (save_dirname, exe)

fetch, = exe.run (program, feed={feed_vars[0]: in_np}, fetch_list=fetch_vars)

HR AT AR P, trace FURIESR T IRPATIH KT BAEM PR 5 TR
Paaett (BFEHEAR(EEE shape) MFEHIR S0, RIARSEEUE A M AGZF TR [R5 1, W) TracedLayer JG
VRIEH TAE. R

import paddle

def func (input_var)
# if W5 N\ input_var W shape H *
if input_var.shape[0] > 1:
return paddle.cast (input_var, "float64d")
else:

return paddle.cast (input_var, "int64")

in_np = np.array([-2]) .astype('int")
input_var = paddle.to_tensor (in_np)

out = func (input_var)

WX FiARFEFIFH) func i TracedLayer.trace (func, inputs=[input_var]) , BT trace H
ABICSR if-else Hi P B — R BT, BB o4 P AR B AR input_var (K TEARIEFT if-else =M ARAT . 2K
IR A A while/for JEFRRIIE L .
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4.1.3 Ek#; ProgramTranslator 1 TracedLayer

TR 54 ) ProgramTranslator Xf o LT trace ) TracedLayer, i BEME AL BB G 444 10 428 il i 40
Xo UL IRATE A P8 ProgramTranslator, U155 % 7] 5PA TracedLayer {F k4512677 % .

4.2 MERSRFIIRER

TracedLayer {J5 g2 trace, ARXIRIER, PHICHATEX R REITHiid . 9705 32 214 ProgramTranslator %
TRACHS R B S AU AL B S 1 AU

AL RE R AAE T FITAG TR IR M R, et B e s v Sl FRATDRE A0 Ry fE 43 AR L
e

4.2.1 BREEF

A RS EI) A2 8L (Function) o X1 BN 75119 PaddlePaddle $2 11, WSR2 AT EAH X H FAL
fiBs), A4 A PaddlePaddle 75 B RIS 3 10 —8L, FATAFEEIMNET X U A S A, H
RXTSHE, AR DR B T AR IR, XS R ARG 0 S 2 4 M . A4 a0
AL R B 2R, S RIS G S 2 RAMBI VE T, XERESFERE. T kX
AN A SR T I S S A R, FRATTAES TS Mg 34 1 s 4L (Function) 5 A AJEIR (shape)
AL (dtype) Wb B9 b5 4HM Y Program [ 2847 (Cache) . 4EPFEAIN R A AT, FROTEEE
FAXF AT fif 1Y) Program 24 TS IS EI 45, BMIRATA S TEAEA, IF BFELI) G 1Y Program 776t
STy

4.2.2 FHFEFTFE AST (HRIFER)

NS E S EN A OT RO A iEds, TS ERLIE] N AST, Tt AST #1175, faR
SR S S . AR B A6 RIS 45 55 W] DA Python [y inspect.getsource. M “F4fFH: Python $4L T
FF Y ast BERENT A AFE S AST, {HUZ 1T Python2, Python3 HJIRIANSAT AN, N 7 G F AT 17 Zmish ik
FEX 4L Python2, Python3 M A[RIIENL, FATIEEH 74— Python2, Python3 (i AST Ab3 gast J7E o Xk 2642
115 BE B0 ALk AST 5A5 A - ) R o

4.2.3 AST Y EFFFEEIRIDEMR

B AR L TS, TR SRR 2 FEAIERT ast 565 HEp T 920 Python B, if-else,
while, for ¥4 353 H4% 4k H PaddlePaddle ##75El# 11 cond, while_loop &4 11528 FRATRAR LA &
—Fh 3= FEVL G —A> Transformer (3X HLf¥) Transformer J& Python ast # 5 &, MAE H AR5 S A3 NLP
i) Transformer ), 44> Transformer 9l AST H-JEA TR IS o G Bieieb5e i) AST FATIE T gast
SR AR P 1] R o
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4.24 BSERFBEAHEE-BFESITHERR

N T BEEAC TN S IR A R AR REAESh S RN, FRAHEIA U5 515774 i Program, F-HFiX A
Program ff:2—4~K op, WM —A op, XFEBEREILIN P AU i as e o sl 5 PR AT
—J7 TR P AEAE Python J2 (5 Az 180 e 8 Tl ARRS A1 0y sh 2 AT 8 — 3 2 AR S 2Rl S 0 s S s e
e A AEFA -

4.2.5 Z M5 Debug REFE NP IZRIH

IR0 AST B 5201845, 11— B Ar b S Pt debug Wrad, A%, il —2Erp (U <EhhE. FATrEDE
Fraffetms, 77— PRSI RS, o P AT R0, 2 P AR B S S AU 2
WAFEHA, RATMA RGBT —HHRIUX S5 FITEDIRE, M5 S i REAIHR 2 [ e F A
Gy k. AT BLRFA X LT AR L BT X
Ao AT B S AR AT o T A 5 S B AU R SIS I AR A ), Python sz AT H B & 4l
SRR, I IRATER — I AST B E IS AST 35 s B I sh &S B U478 5., 7E Python
IR PR S T P4 B A J X 2 14 30 785 P A A
B. BEWAIIRE. BAVBRE T 0 A5 (ISR F i pdb.set_trace(), J P ] DARE X AH 07 2CHEA T s

C. RGN SENAM . A4 HA—1 StaticLayer class, %X StaticLayer A DAELHZ# A, (H)2
WA A G IS, FTRAR A StaticLayer.code e 3RAFFE 1L IF 1A HD .

D. f i GRS ACHD , B 2 AN [FTEYA Transformer $24LHCURS,  HodnZesd for fEERFAL)S U214
FE . FADIFHEE D BE T log level AL I i) ATT B (AR HEALAG ALY o

4.3 ZFHEERTIIR

ProgramTranslator 7~ [fi /24 Python 121715545 5 5 PaddlePaddle #SKI ALY, {H2 Python 1E¥ARYFEIAFE 1A
PaddlePaddle EF S B RE IAFAEATR], XA — LU0 ToyE R 1k .

AREHA TR VRATE SN AL P SCRPRACMB TR, A SCRpRLE TS, I B i el 5 QS RE TS %
PAFIAA S5

B SRR 2 AT LA R

4.3.1 {FHlAAE KRR RIF

FE G if-elif-else, while &5 REAS 12 R 7 15 AT 1) 5 5 . PaddlePaddle # i cond, while_loop
APLSRSEBLACEHIWORIIERS , AR shaS &l Python 251l 7t i) 1 i 25 (R BB BR 25 (F4KHE PaddlePaddle Tensor, Zf)
R G 2B A N S 1Y) PaddlePaddle #2411, 75 WHTSA(E A Python #2482 7. Tl
L AP R AL LR -

1. if-elif-else 2542
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Wif < > PRYSEE Tensor ), ProgramTranslator £x4%% if-elif-else 15540 24 cond API iE4] .
T ) £ 423858 Python if-elif-else (¥ 2 Ha4T. F533 8 cond S FF# Tensor H fES2 numel 24 1 ) bool Tensor,
PATE (i H X Ff Tensor JEAT45F W, HoAt Tensor 2424 .

2. while #GFf

24 while fEEF H 1K) £514 52 Tensor B}, ProgramTranslator £ [11% while 1&/4]%4 4k 254/ i1t while_loop API 154],
7 ) £ 423858 Python while 1247, F57E 2 while fH¥F 254+ 11 Tensor H ESZ numel >4y 1 11 bool Tensor, fff DA
i X P Tensor 47454430 Wr, oAt Tensor 2445 .

3. for fi¥f
3.1 for _ in range(__) {&¥f
ProgramTranslator J&RF HAEA K %41 1F) Python while ¥R, SR J5+% while JEIA )2 401 T8l B L4 .
32 for _ in x i
24 x J& Python Zed sk U, WIS IS iE Python 2HHZETT. 24 x @ Tensor I, 4L N GEFR RO Y 52
th x[0], x[1], -+

33 for idx, val in enumerate (x) {HFf

24 x ;& Python &R sk (R A%, W< HI% Python ZH217. 24 x /& Tensor i, idx &L KK 0, 1, 1
1-D Tensor., val 250 MFER -PAEUO Y 4 H x[0], x[1], o

4. break, continue

ProgramTranslator 7] DA 7 FFAEAEFF RN break, continue 1E41), HJE)ESC PR B X T 22 break, continue [
TR AEAH B I ) cond HE— & 254 F Bk $0A T -

5. return

ProgramTranslator SZ FFYEIEER, S5 HIWTH return 25 R MR TS 2 @ 7E R BCK & return, tHLAEHS S FF return A
] K B tuple FIAS [F] 224 1) Tensor. HJi)Z SE B BZXT return J5 58430 WA ] cond E— 7 214 F Bkid
7o

432 —ERERMLNEGEHHEE

L.+, -,, /, > < >=, <= == % Python N &1z

TSR X L EAIZ AL, FTPAX EE4, ProgramTranslator 4L J5H0E FI AN B AIZ BT, Shiki
HFRIZA .
2. and, or, not ZEizE

Python N and, or, not #Z#iztH %57, ProgramTranslator 75 i) i1z B 2 HIWHZ iz B BHRE AT
X522 Tensor, WIRHE Tensor, FATHREHAL 0 Ay S B0 32 Bz BB 1 B AT

3. RAUEEAL
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BhASE H AT DA 32 1 Python (2R B AV 1Y Je 4k, Tensor 285, 40 x J2 Tensor B, float(x) 7] DAKF x i
AU AL float. ProgramTranslator 7EiZ1 TS FIWT x 421542 Tensor, URE, MIAEZHEHH 6 #HAS A cast #2
FIEARAH B 1) Tensor 287

4.3.3 Python F#ifgx

1. print

a4 x 42 Tensor, FEANAEREZH print(x) Af AT EI x WME . FESNFEERIRE P IR ATTHE BLFE L R 835 Print
P SE, EASEESE R RESTED . 2R print (S HORE Tensor, HFAFRATEA FEAH LY. print 154 #E4 75
5,

2. len
WA x /2 Tensor, FEFFSEIBUH len(x) ] PATRAS x 85 0 4E K. TES G R IRATIE L N B S
shape #2111, FiR[A] shape 55 0 4. HAMIE x 24 TensorArray, HB4 len(x) £ {fi FH #75&4% 1 con-
trol_flow.array_length 3% [i] TensorArray (4. X HAIE O, ShFEER 24 81555 Python len pR%Z1T .

3. lambda FEikF
BFEER VS A Python lambda FiR50NiEAT], Jf HIRAT 2038 24 S AR [mX B 4553
4. pREL Y PR PR AL

XF T BRSO TR T HC A bR K15 0, ProgramTranslator 20 Y ARAY ok K0 T M BEAT S e, IXAREO Bp AL 2
T AE Se SN2 BREOA T — YR AR R AT, 1A A5 2R e AR RE Wiy . (HAR 2R, ShAkEhe A SRR
BoBITRM A S, RIS ER T S ok IR s T ol .

434 REFHEHEX

1. assert

a4 x /2 Tensor, FENZSEH A DAL assert x Sf5m il x A True sk 4E O {H, FEsh#&E hFR AT BLEE L R i
S Assert $22 07 FR N RE

4.3.5 Python XXz

1. list: X F—A~ list 405 A ST R AL /2 Tensor, P2 8% o AL H ol TensorArray, ##7&[&] TensorArray A]
DISFS append , pop, FECHEIE. U Program Transator {5 76 B 4 Tensor ) lst 2K | i = HHR{E.
W2, BUAb listBRFR, WA sort Toik SR o X4 T list th3F A1 A 70 %2 Tensor 1 , ProgramTranslator
23 A %38 Python list 3247

2. dict: ProgramTranslator 2 FH M 1) dict W11 Tensor Js I 3EERZSIE Program, Rt #  dict 23056 S+
A
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4.3.6 FEFTEAERSITHRRL

1. 7sAs B shape JiE 1) H: shape {4 PaddlePaddle API 2%,

HfRFEILA x = reshape (x, shape=shape_tensor) , Ffif§ x.shape [0] PMEIATHAMERAE, =X
Pl e 2% B T S A BRI E S B B A R [R]M EAS 3 S K BT, (HERSEE TR . HE R3S EIE
T, APL @ HFZRMIZ T, HI x. shape #E41d reshape 25 5@ 1. (AR SR,
HESE APLHUZZM, shape_tensor WETEALMEHEANHIER, FTLA reshape #HAHM5E, SR
NHIHE x . shape [)fH. PaddlePaddle #5IEI -1 FR AR RN shape {8, BLHS x [ shape - 4ERE S BCA-1,
A ERE . A1, {0l expand S5 Bk shape (1) APL, Hfi i Tensor T H] shape txf DAMEAT Bl 4% .

B B R DL A TR DU [ 5 shape i, 8481k shape $4f .
2. £ list ixE 35 Tensor

AAERIM 1 = [[tensorl, tensor2], [tensor3, tensor4]] , B AMAESNFHHFICEAEE Ten-
sor [ list %4k, >}y TensorArray, ifij PaddlePaddle fi{] TensorArray A A i Z4E54H, I MG LT, shitds
TCYEIERAIBAT
TR R X R R AT U B —4E list, 5(# B i /] PaddlePaddle ] create_array, array_read, array_write J3
4% 5 A TensorArray .

3. Tensor {E7E R4 M B 5 4% 1 numpy array 125
SLRRIUIAEREE i B0 AT BB Tensor IR numpy . array (tensor) £ Tensor §{L 4 numpy array
FHH] numpy 32 TR .. XAME ARSI N B R Tensor A 1{H 2 ] AIEFBATHY, (F @ 7EmaS &l i
F Tensor HZ24IMAs B, FERCA BT A RUE, RIL I T numpy 1254,
B SO L T U 0 5 5o AR B PaddlcPaddle 5 1B5 A% numpy 2 11 HEATIZ S

4. I A
ProgramTranslator i Jo3% S HF— MR BURIHMH A S, JERZIBHEE M 1f-else MG EEBIHR A
RTIECREI B 1 A+ PRSI T FUR— 1 cond 4114, 41IIF R IEZES VR B B A A 2L
W, 2 FEEREUBITI— AL B 2 AR Y, R ProgramTranslator 38 TGV SR — A BRI TR A 5

B PR U e A NEE AP E N CEVOSE | SU S KSR

4.4 InputSpec IIEENZ

1t PaddlePaddle (N 3CfEi#R: Paddle) fEZEH, B[ PAEIT paddle. jit.to_static B K%al Layer 1Y
/b2 forward pREL, RFEhES EIBIRUER A RS IEI AT . (HAEShEEIN, FRSiaafidife A Tensor BdE AT
— I, PAPRIEIEBHBHE S 1 2% rh 4% Tensor 1) shape . ARG AR TR 2 B AT RS E R %L, 15
T O E A A W, %2 A SEER Tensor £ M Tk & AL A L A ) shape , 4148 & HL84E % 4 None .

(At , Paddle $2{1t 1" InputSpec 4% 11, nJ PAR I EREHB A TN 8T RE , DA % il k.4 A Tensor [¥) shape . name
EER.
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4.41 —. InputSpec H&#iEH %
1.1 E#EiE InputSpec &

InputSpec $2 [ 7F paddle.static H3ETF, HTHIA— Tensor f)2%5 44155, : shape, dtype. name. {ifi £
BT :

from paddle.static import InputSpec

x = InputSpec ([None, 784], 'float32', 'x'")
label = InputSpec([None, 1], 'inte4d', 'label')

print (x) # InputSpec (shape=(-1, 784), dtype=VarType.FP32, name=x)
print (label) # InputSpec (shape=(-1, 1), dtype=VarType.INT64, name=label)

InputSpec ¥ IHLH ) LA shape @UMIS%L, dtype Fll name I PAGRAY , BRIAEUE 2510 £1oat 32 il None

o

1.2 {R4E Tensor #3i& InputSpec W&

B PAfER) Inputspec. from_tensor J¥k, M— Tensor H % InputSpec X4, HAWAH 5IF Tensor
[l shape Fl dtype . BT :

import numpy as np
import paddle
from paddle.static import InputSpec

x = paddle.to_tensor (np.ones([2, 2], np.float32))
x_spec = InputSpec.from_tensor (x, name='x")

print (x_spec) # InputSpec (shape=(2, 2), dtype=VarType.FP32, name=x)

M #ARAE from_tensor HF5EHAY name, NIERIAfE -5 Tensor #H[w] (%) name

1.3 {R#E numpy.ndarray #3Ji& InputSpec %5

WA PAfER) InputSpec. from_numpy 4%, M— Numpy.ndarray B 4% InputSpec ¥4, HIWA S5IE
ndarray 7]/ shape #l dtype . ffi IREBIANT :

import numpy as np

from paddle.static import InputSpec

(FItgkss)
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x = np.ones([2, 2], np.float32)
x_spec = InputSpec.from_numpy (x, name='x")

print (x_spec) # InputSpec (shape=(2, 2), dtype=VarType.FP32, name=x)

HffE: #AARAE from_numpy FHEEH name, JERIA{E ] None .

442 —. BFRERAE

i paddle. jit.to_static M2 input_spec 24, T35 W2 iR 451 Tensor 28U 4
ASHF) shape . dtype . name FZ&4FEH . AU EAMAL A Tensor ik DAl % M 2% )2 shape 1S .
Paddle £ f##fT to_static HI{EN input_spec S5, WEMKIEIGH A, HTESRBEIHN .

Y, B input_spec 8L, WPAH & L4 A Tensor [ shape , FLAN$E5E shape &) [None, 7841 , Hrf
None F/nAE K 4ENE .

2.1 to_static F4f2eEst

AR TR R R i AR -

import paddle

from paddle.jit import to_static

from paddle.static import InputSpec
from paddle.fluid.dygraph import Layer

class SimpleNet (Layer) :
def _ init_ (self):
super (SimpleNet, self).__init__ ()

self.linear = paddle.nn.Linear (10, 3)

@to_static (input_spec=[InputSpec (shape=[None, 10], name='x'), InputSpec (shape=[3],
— name='y')])
def forward(self, x, vy):
out = self.linear (x)
out = out + y

return out

net = SimpleNet ()

# save static model for inference directly

paddle.jit.save(net, './simple_net')
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TE_FIREIFEGIH, to_static IS H ) input_spec A—A> InputSpec XA IFNE, HTFMHKIRIEE
SR x Fl y X[ Tensor 254415 B, . #E551511L SimpleNet J5, W PAE A paddle. jit . save fRIFHISE
WA R BT A A AR

T AR
1. input_spec Z%H H % FF InputSpec X%, B A 540 int . float 25257,

2. #FIR5E input_spec ZH, TG AR Vi bR B T A b e AT S A 1 F) InputSpec XF4, 4l LBl
H A SRR E x A5 R

3. PR BT (45 Tensor 24k, HARE T input_spec , IR e 40Nl Tensor ZHCHA BUAE, W

forward(self, x, use_bn=False)

2.2 to_static FHifEH

A RAESASIE R NG, FEVNZRoe UG IRAF IR, I 45 U I 2 240 fR L, DT DA £
FERIIE, BV to_static . MHEEBILIT

class SimpleNet (Layer) :
def _ init_ (self):
super (SimpleNet, self).__init__ ()

self.linear = paddle.nn.Linear (10, 3)

def forward(self, x, vy):
out = self.linear (x)
out = out + vy

return out
net = SimpleNet ()
# train process (Pseudo code)
for epoch_id in range (10):

train_step(net, train_reader)

net = to_static(net, input_spec=[InputSpec (shape=[None, 10], name='x'"),.

—InputSpec (shape=[3], name='y')])

# save static model for inference directly

paddle.jit.save(net, './simple_net')

W EaREERIR IS T, g )G, FTRMER) to_static (net, input_spec=...) JER XA A
FT4bPH . Paddle £AR4fE input_spec 15 BN forward pREIEA T IR shisE, 15852 B RESK, HAaRE Y5l
RIS RO -

108 Chapter 4. BhEE®EHFSE




PaddlePaddle

23 Z#5 list fn dict S
EIAPIAEBI R, BERERY forward pR LIS Tensor o EAGLL T, SEAELAS InputSpec 14U
I o {H 24P MY B AL RO list B dict RS, input_spec 55 MBS HRFIA R R E 451 .

MR R ZHCH list JERUI, input_spec F KRR VIO MO E, WA &1 [ JTCE Y InputSpec 413
FREGIATE -

class SimpleNet (Layer) :
def _ init__ (self):
super (SimpleNet, self).__init__ ()

self.linear = paddle.nn.Linear (10, 3)

@to_static (input_spec=[[InputSpec (shape=[None, 10], name='x"),.
—InputSpec (shape=[3], name='y')]])
def forward(self, inputs):
X, y = inputs[0], inputs[1]
out = self.linear (x)
out = out + vy

return out

H input_spec 2K E R 11 list , XM forward pRELHY inputs Z4{. input_spec[0] W& TH
InputSpec %14, %t T-Z 4L inputs {4~ Tensor 254415 5. .

YREISECH dict i}, input_spec FIFEFX IR E, MUSREEMHFESE (key) Y InputSpec 1)
o HRBEBIANT :

class SimpleNet (Layer) :
def _ init_ (self):
super (SimpleNet, self).__init__ ()

self.linear = paddle.nn.Linear (10, 3)

@to_static (input_spec=[InputSpec (shape=[None, 10], name='x"'), {'x':_
—InputSpec (shape=[3], name='bias')}])

def forward(self, x, bias_info):

x_bias = bias_info['x"]
out = self.linear (x)
out = out + x_Dbias

return out

Hd input_spec ZEE KR 2 1 list , X5 forward AT x F bias_info B ™24, input_spec [
Ja—ICEZ A E B4 N x 1) InputSpec XF41) dict , X Z4] bias_info [ Tensor 254415 H..

4.4. InputSpec HREN B 109



PaddlePaddle

2.4 {58F3E Tensor SR

Hfl, to_static gl input_spec ZE{UIEIX InputSpec KRANTG: ., AP IR S HIF
[T Tensor 2884, A4 HAh U Int, String % 3E Tensor ZEAUM}, HEEEAE R 1 A kwargs 23X 5 X 3E Tensor
SR, W IRFEG Y use_act B4,

class SimpleNet (Layer) :
def _ init_ (self, ):
super (SimpleNet, self).__init__ ()
self.linear = paddle.nn.Linear (10, 3)

self.relu = paddle.nn.ReLU()

@to_static (input_spec=[InputSpec (shape=[None, 10], name='x')])
def forward(self, x, use_act=False):
out = self.linear (x)
if use_act:
out = self.relu(out)

return out

net = SimpleNet ()

adam = paddle.optimizer.Adam(parameters=net.parameters())

# train model

batch_num = 10

for step in range (batch_num) :
x = paddle.rand([4, 10], 'float32")
use_act = (step%2 == 0)
out = net(x, use_act)
loss = paddle.mean (out)
loss.backward ()
adam.minimize (loss)

net.clear_gradients()

# save inference model with use_act=False

paddle.jit.save (net, model_path='./simple_net')

FE LAFEBI T, step S AFHLINS . use_act UEA False ; step JBELHT, use_act JUE N True o %R
Tensor ZHAEYNZEITBUR FIRIME . ELARIE 7 HUEA W R Y ZRad Rl n] DSB8, 178 58S
—H

kwargs ZHUERAE L 20 TORAFHEBIBI . FEf5B) paddle. jit.save PRAFIIIBIZIT, ZhELTH ARG
input_spec il kwargs FERIAELPRATHEBBR AN 26 2400 IO kwargs ZHCEAEL B0 T v ) UEL -

WEZ X T to_static #hl paddle. jit.save/load M=, WRASHHA FikLH HON o
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4.5 RIEEDAE

AT NERN G SIS EERSE (R CpR: shifel) Dhaek 47wt ProgramTranslator Sl i 4
R A (5 S AL PR, DARE B S e U BR AR S e A (R . G S i h B AT Bl aS I AR I, A
ATDAZN A 2 AR SIS E U S S B AUD, et SN . SRR AN 41X 2 IR 5
AR O

4.5.1 HFEHLIRFPHRRE
8 B 5 IR 4 25 P AU 9 ok B b, 2R Program Translator JE i A% — RN, A &5 iR 4k

HE, R EEET R WA Y, EE inner_func I BIHE R ESE A, 4 x =
inner_func (data) WHIZEET, NEEEE M, SAHERER:

import paddle

import numpy as np

@paddle. jit.to_static
def func():
def inner_func(x):
x_tensor = paddle.to_tensor (x)
return x_tensor
data = np.ones([3]) .astype ("int32")
x = inner_func (data)
return x

func ()

ProgramTranslator 7 FI 2455 B4R

2020-01-01 00:00:00, 104-WARNING: <function inner_func at 0x125b3a550> doesn't have to.
—be transformed to static function because it has been transformed before, it will.

—be run as-is.

4.5.2 BTG RERE
S B O RS PR 22k 534, Program Translator 7RS4 . MM SAHIHEEL, 41875
FRTSE TSI B SIS TR, IF T %50 . AT O SPA S I TR
o BT BRI PG S0 AL B
¢ FEPURIYRTFAGL, SR In nansformed code:”
o BT L8 T BN RS, I8 HLR ¢ user code )"
B0, SEATNT AR, TSI, BN 2N 5

4.5. RIEEELE 111



./program_translator_cn.html

PaddlePaddle

import paddle

import numpy as np

@paddle.jit.to_static
def func(x):
x = paddle.to_tensor (x)
x = paddle.reshape (x, shape=[-1, -1])

return x

func (np.ones ([3, 21))

Traceback (most recent call last):
<ipython-input-13-f9c3ea702e3a> in <module> ()
func (np.ones ([3, 2]))
File "paddle/fluid/dygraph/dygraph_to_static/program_translator.py", line 352, in _
—call_
error_data.raise_new_exception ()
File "paddle/fluid/dygraph/dygraph_to_static/error.py", line 188, in raise_new_
—exception
raise new_exception

AssertionError: In transformed code:

File "<ipython-input-13-f9c3ea702e3a>", line 7, in func (* user code *)
% = paddle.reshape (x, shape=[-1, -11])
File "paddle/fluid/layers/nn.py", line 6193, in reshape
attrs|["shape"] = get_attr_shape (shape)
File "paddle/fluid/layers/nn.py", line 6169, in get_attr_shape
"be -1. But received shape([%d] is also -1." % dim_idx)
AssertionError: Only one dimension value of 'shape' in reshape can be -1. But.

—received shape[l] is also -1.

AR EE LAY N 3 R
L fRsfterd, W R AR R B AEOA SR T, LA T 6 B

2. ProgramTranslator Z-¥R 5 ARAE(E B F, &M &1~ “In transformed code:”, FRZ GRS E B, 2
TEIB A THEA 5 0 AR s (4 4 (5 B -

AssertionError: In transformed code:

File "<ipython-input-13-f9c3ea702e3a>", line 7, in func (* user code ¥*)

x = paddle.reshape (x, shape=[-1, -1])

File "paddle/fluid/layers/nn.py", line 6193, in reshape

(R
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attrs|["shape"] = get_attr_shape (shape)
File "paddle/fluid/layers/nn.py", line 6169, in get_attr_shape

"be -1. But received shape[%d] is also —-1." % dim_idx)

Hdr, File "<ipython—input—13—f9c3ea702e3a>", line 7, in func 2#HuiMEA
BHiZH, x = paddle.reshape (x, shape=[-1, EEEHET P sh SR .

3SR, BRI PRI R,

AssertionError: Only one dimension value of 'shape' in reshape can be -1. But.

—received shape[l] is also -1.

T A

MR F Paddle J5 A A E B AR, RIRBEEh RIS iR A (5 B, PTDAR B IRIR
£ TRANSLATOR_DISABLE_NEW_ERROR=1 ¥ [F| 2L e, %3RS 225 E N 0, %\%/T‘
ERINTT e B R e AL

BATPATH, EESEZT A &

@paddle. jit.to_static
def func(x):
x = paddle.to_tensor (x)
two = paddle.full (shape=[1], fill_value=2, dtype="int32")

x = paddle.reshape (x, shape=[1, twol])

return x

func (np.ones ([3]) .astype ("int32"))

Traceback (most recent call last):
File "<ipython—-input-57-c63d6a351262>", line 10, in <module> ()
func (np.ones ([3]) .astype ("int32"))
File "paddle/fluid/dygraph/dygraph_to_static/program_translator.py", line 352, in ___
—call_
error_data.raise_new_exception ()
File "paddle/fluid/dygraph/dygraph_to_static/error.py", line 188, in raise_new_
—exception
raise new_exception

EnforceNotMet: In transformed code:

File "<ipython-input-57-c63d6a351262>", line 7, in func
x = paddle.reshape (x, shape=[1l, two])

File "paddle/tensor/manipulation.py", line 1347, in reshape
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return paddle.fluid.layers.reshape (x=x, shape=shape, name=name)
File "paddle/fluid/layers/nn.py", line 6209, in reshape
"XShape": x_shape})
File "paddle/fluid/layer_helper.py", line 43, in append_op
return self.main_program.current_block () .append_op (*args, **kwargs)
File "paddle/fluid/framework.py", line 2880, in append_op
attrs=kwargs.get ("attrs", None))
File "paddle/fluid/framework.py", line 1977, in __init___

for frame in traceback.extract_stack():

InvalidArgumentError: The 'shape' in ReshapeOp is invalid. The input tensor X
—'size must be equal to the capacity of 'shape'. But received X's shape = [3], X's.
—size = 3, 'shape' is [1, 2], the capacity of 'shape' is 2.

[Hint: Expected capacity == in_size, but received capacity:2 != in_size:3.] (at-
—/home/teamcity/work/ef54dc8abb211854/paddle/fluid/operators/reshape_op.cc:222)

[Hint: If you need C++ stacktraces for debugging, please set "FLAGS_call_stack_
—~level=2".]

[operator < reshape2 > error] [operator < run_program > error]

LiRFES, BT RGeS . RS B e an s ASEARAD AN, AR E TR T CH+ iR, &
AR EHEEAS B FLAGS_call_stack_level=2 K@ C++ 5 E. .

Vi A

TSR A ol PR Bk, W DA B PR EAY B TRANSLATOR_SIMPLIFY_NEW_ERROR=0,
IR EBAER 1, FRBED TR RS B

4.6 HiAFHZE

ARATNERN AN SEFERSE (T SCHFR: shiEE) Mm%
T

TE R T B SR e M hiafT, 2] paddle.jit. ProgramTranslator().enable(False) 5
M HEhRE, B TEhAK,

import paddle

import numpy as np

# XA H R
paddle.jit.ProgramTranslator () .enable (False)

@paddle.jit.to_static
def func (x):
x = paddle.to_tensor (x)

(Rt
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return x

func (np.ones ([3, 21))

4.6.1 B

(e shemhBems, Gl AR W g i, gin, fEfCEH, P pdb.set_trace():

import pdb

@paddle. jit.to_static

def func(x):
x = paddle.to_tensor (x)
pdb.set_trace()

if x > 3:

PATLATACH , R SAERAL S RS AR b G s -

func (np.ones ([3, 21))

BATER:

> /tmp/tmpR809hf.py (6) func ()
-> def true_fn_0(x):

(Pdb) n

> /tmp/tmpR809hf.py (6) func ()
-> def false_fn_0(x):

AR EAAEF A S S B AR i R 48, W paddle. jit.ProgramTranslator ().
enable (False), IF:

paddle.jit.ProgramTranslator () .enable (False)

func (np.ones ([3, 21))

> <ipython-input-22-0bd4eab35cd5> (10) func ()

-> if x > 3:

(Rt
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4.6.2 ITENEEIEHYEED

T DAFT BV S RS, A 2 Rl ik
L BRI S  BRELAY code JEME

WA, B figs paddle. it . to_static &% RE func #Hib H— N4 StaticFunction,
A PAfE A StaticFunction [ code JEPERIFAGFFEAL 5 r) L

@paddle.jit.to_static
def func(x):
x = paddle.to_tensor (x)

if x > 3:

print (func.code)

AR

def func(x):

x = paddle.nn.functional.assign (x)

def true_fn_0 (x):
x = x = 1

return x

def false_fn_0(x):
return x
x = paddle.jit.dy2static.convert_ifelse(x > 3, true_fn_0, false_fn_0, (x,),-
= (x,), (x,))

return x

2. 8 H set_code_level (level=100, also_to_stdout=False) I N U = 3
TRANSLATOR_CODE_LEVEL=level
WL set_code_level Bk BE¥ AN B TRANSLATOR_CODE_LEVEL, A AYE H & EEE)S
A -
@paddle.jit.to_static
def func(x):
x = paddle.to_tensor (x)
(QiE9)
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if x > 3:
x =x — 1
return x
paddle.jit.set_code_level () # W 7% & os.environ["TRANSLATOR CODE_LEVEL"] = "100",
BARA
func (np.ones ([1]))

FEATL

2020-XX-XX 00:00:00,980 Dynamic-to-Static INFO: After the level 100 ast.
—transformer: 'All Transformers', the transformed code:
def func(x) :

% = paddle.nn.functional.assign (x)

def true_fn_0(x):
x = x = 1

return x

def false_fn_ 0(x):
return x
x = paddle.jit.dy2static.convert_ifelse(x > 3, true_fn_0, false_fn_0, (x,),.
= (x,), (x,))

return x

WAk, SR BAR AL G R I i H B sys . stdout, A AR E S H also_to_stdout K True, 7%
MR HE] sys.stderr. set_code_level MR PARE A FH AR AST Transformer 1L 5 1)
R3S, TR IL set_code_level,

4.6.3 {#/H print

print RE DA RERZE, ZRBHEShEE P S9liE1k . 24T B Paddle Tensor I}, SEBRizfTit &bk
>4 Paddle 551 Print, 5 NHASRZEFT print,

@paddle. jit.to_static
def func(x):

X

paddle.to_tensor (x)

# 4TH x, x £ Paddle Tensor, SLWFinfTH 43547 Paddle Print (x)
print (x)

# FTEER, £ Paddle Tensor, SLIFiEATHAIEAT print

print ("Here call print function.")

(Rt
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if len(x) > 3:
x =x -1
else:
x = paddle.ones (shape=[1])

return x

func(np.ones ([1]))

Variable: assign_0.tmp_0
- lod: {}
- place: CPUPlace
- shape: [1]
- layout: NCHW
— dtype: double
- data: [1]

Here call print function.

4.6.4 HEITED

ProgramTranslator f& H 75 FHiC 5% T BN TR0 B, DARRE B T Ak 3 % 2o A v R 0002 75 OB B e e

WA PLJE ] paddle.jit.set_verbosity (level=0, also_to_stdout=False) B{iXEHIEDLE

TRANSLATOR_VERBOSITY=level F¥ikE HEHFMER, HEEARERWHEELE. HHl, level 7]
PABUE 0-3:

* 0: LHE
o L AU T SRR RS R, AN AT YIRS . A AT A 4
o 20 WIRA BAR ., AR R s AL H 3
o 3 UFEAEEE, PASCERAR) sk H &
K
HEH O TIHRAMEER, HEL IS EA O SEER .
W PAMERIBIZTTHTVE paddle. jit.set_verbosity %l H ETRAFEIE

paddle.jit.set_verbosity (3)

B B IR AN & TRANSLATOR_VERBOSITY:
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import os

os.environ["TRANSLATOR_VERBOSITY"] = '3'

2020-XX-XX 00:00:00,123 Dynamic-to-Static INFO:

@paddle.jit.to_static
def func(x):

x = paddle.to_tensor (x)
if len(x) > 3:
Xx =x -1
else:
% = paddle.ones (shape=[1]
return x

2020-XX-XX 00:00:00,152 Dynamic-to-Static INFO:

—convert <built-in function len>.

(Level 1)

(Level 1)

Source code:

Convert callable object:.

BEAh, ASREAR H S B E] sys . stdout, AJABEZSH also_to_stdout Jy True, 75 ULKRF(L4H 2]

sys.stderr, R W set_verbosity,
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HEIEARE

5.1 CRMEERIE T

PER RRAESEEA My, R T 2R, S8 BORIEIR B I i e — A B

REPR by, HEBE R AR T

2FR E R & Rin=
TR AL R R Paddle Inference I TEREAR 45 A « 2 i 2L
KBRS AL HERFLHE | Paddle Serving Hahlk% . BB PSS S T aE
1
WL EAHERS] | Paddle Lite ol . PR S5
-3

KR HIERES 2 | Paddle.js W YEgs R, VRS

AT AR A S P R RN
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L bicho3- e HIEEPE

PaddleSlim Paddle Inference  Paddle Serving

PaddlePaddle  PaddlePaddl | mEE e
addle e PaddlePaddle Eﬁﬁ'f!‘f—tfﬁﬁ/ AR5 =8 iRSHEEE

Fr& + il i) N Paddle Lite
!
Tensorflow/ONNX..  X2Paddle”” \ paddle s
B it
TRSRENE

PR SRR S T AR T
LRI R HERR AL, o R ik
LI RN GRS ) — AR
2. Jf X2Paddle T M55 =J7HE4L (ELUn TensorFlow m# Caffe £5) 7=t pBZ AL
2. (Wrgk) WAL TE— Ak, PaddleSlim T H A DAXHRERIEAT RS, fbfk, #oT%4T1E, BRI

R PATRYEEEPERE , PRARTE IR AE
3. PR B EL A R HERE T b
5.1.1 fRS52RimERE

PaddlePaddle 2L 7" C++, C #il Python i API 3¢ S #HA8 B fg 3 8 - 2% .
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RREGHIF Linux FilE
HETHZR
R 5t A Tl (1.8.5 fA) | BilEE (2.0.0 hRA<) | Bl E (develop hR

%)

ubuntu14.04_cpu_avx_mkl_gcc482

fluid_inference.tgz

paddle_inference.tgz

paddle_inference.tgz

ubuntul4.04_cpu_avx_openblas_gcc4

82uid_inference.tgz

paddle_inference.tgz

paddle_inference.tgz

ubuntul4.04_cpu_noavx_openblas_gcc4B2d_inference.tgz

paddle_inference.tgz

paddle_inference.tgz

ubuntul4.04_cuda9.0_cudnn7_avx_mklhgdc482rence.tgz

paddle_inference.tgz

paddle_inference.tgz

ubuntul4.04_cuda9.0_cudnn7_avx_openblas_gcc482

paddle_inference.tgz

paddle_inference.tgz

ubuntul14.04_cudal0.0_cudnn7_avx_mKhigcedB2ence.tgz

paddle_inference.tgz

paddle_inference.tgz

ubuntul4.04_cudalO.1_cudnn7.6_avx_fhkl] tibeigecd827

ubuntul14.04_cudal0.1_cudnn7.6_avx_mkl_trt6_gcc82

paddle_inference.tgz

ubuntul4.04_cudal0.2_cudnn8_avx_mkl_trt7_gcc82

paddle_inference.tgz

ubuntul4.04_cudall_cudnn8_avx_mkl_trt7_gcc82

paddle_inference.tgz

nv_jetson_cudalO_cudnn7.6_trt6_all(

for all Jetson devices)

jetpack4.3,

paddle_inference.tar.gz

nv_jetson_cudalO_cudnn7.6_trt6_nano(jetpack4.3,

for Nano)

paddle_inference.tar.gz

nv_jetson_cudalO_cudnn7.6_trt6_tx2
for TX2 series)

jetpack4.3,

paddle_inference.tar.gz

nv_jetson_cudalO_cudnn7.6_trt6_xavier(jetpack4.3,

for AGX Xavier and Xavier NX)

paddle_inference.tar.gz

MR %IF

AT AM PaddlePaddle A% U 4% C++ N2

Hif

A2 19 P TC A THI X 2 44 128 2B 20 -
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https://paddle-inference-lib.bj.bcebos.com/1.8.5-cpu-avx-mkl/fluid_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-cpu-avx-mkl/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/latest-cpu-avx-mkl/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/1.8.5-cpu-avx-openblas/fluid_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-cpu-avx-openblas/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/latest-cpu-avx-openblas/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/1.8.5-cpu-noavx-openblas/fluid_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-cpu-noavx-openblas/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/latest-cpu-noavx-openblas/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/1.8.5-gpu-cuda9-cudnn7-avx-mkl/fluid_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-gpu-cuda9-cudnn7-avx-mkl/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/latest-gpu-cuda9-cudnn7-avx-mkl/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-gpu-cuda9-cudnn7-avx-openblas/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/latest-gpu-cuda9-cudnn7-avx-openblas/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/1.8.5-gpu-cuda10-cudnn7-avx-mkl/fluid_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-gpu-cuda10-cudnn7-avx-mkl/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/latest-gpu-cuda10-cudnn7-avx-mkl/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/1.8.5-gpu-cuda10.1-cudnn7.6-avx-mkl-trt6/fluid_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-gpu-cuda10.1-cudnn7-avx-mkl/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-gpu-cuda10.2-cudnn8-avx-mkl/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-gpu-cuda11-cudnn8-avx-mkl/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-nv-jetson-jetpack4.3-all/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-nv-jetson-jetpack4.3-nano/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-nv-jetson-jetpack4.3-tx2/paddle_inference.tgz
https://paddle-inference-lib.bj.bcebos.com/2.0.0-nv-jetson-jetpack4.3-xavier/paddle_inference.tgz

PaddlePaddle

£ & AR
CMAKE_BUILD_TYPE | Release | 4z, (WA i %% &y Release HJJ AT
FLUID_INFERENCE_INSTAEERERR | i 2 4225 s 4%
=
WITH_PYTHON OFF(HE | %1% python Tiill & 5 whi 43
)
ON_INFER ON(#E | T, ATl ON
)
WITH_GPU ON/OFF| %1% 7+ GPU [yl 2
WITH_MKL ON/OFF | %1% 3 +§ MKL f il /¢
WITH_MKLDNN ON/OFF| %% %+ MKLDNN [ 751 2
WITH_XBYAK ON #1 ] XBYAK %1%, 7F jetson Ffi{f | 4iik e 215 B0 OFF
WITH_TENSORRT OFF %% % NVIDIA TensorRT [ i &, 25 %5 % 4pid & TEN-
SORRT_ROOT #:1i$5 5 TRT # H 5%

SR IRHEA (R, DA BE R A B B . B R b R T 4 F EA T ROE
T 5EA github $i7 HUR B TS

git clone https://github.com/paddlepaddle/Paddle
cd Paddle
# BWEHEHR git checkout ¥#% Paddle FaEWMRA, Hn:

git checkout release/2.0

note: QIR EUZ L FHLA, % NCCL; QAR fAUR B -RALE AT DALE iy (/R 48 € WITH_NCCL=OFF
KBk —2. FERAR WITH NCCL=ON, H#A %% NCCL, WIZiiFsii.

git clone https://github.com/NVIDIA/nccl.git
cd nccl
make —-3j4

make install

Server i Pl I % D5 A 4

TR A B R O AT 4% (75 %% PADDLE_ROOT #5444 PaddlePaddle Fil il J7 fit) 2225 i 4%
WITH_NCCL HR 4 5L 5 L AT 15 k) -

PADDLE_ROOT=/path/of/paddle

cd Paddle

mkdir build

cd build

cmake —-DFLUID_INFERENCE_INSTALL_DIR=S$PADDLE_ROOT \

-DCMAKE_BUILD_TYPE=Release \

(R gkzE)
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-DWITH_PYTHON=OFF \
-DWITH_MKL=OFF \
-DWITH_GPU=OFF \
-DON_INFER=ON \
-DWITH_NCCL=OFF \

make

make inference_lib_dist

NVIDIA Jetson ik A B8 FFi Bl A5 0S 2 v

NVIDIA Jetson -2 NVIDIA #H i A= Al 345, Paddle Inference 37 #53#F NVIDIA Jetson -5 _F 2 PR % .

SN e LUNE
L HER IR
TFIRRE P AR

sudo nvpmodel -m 0 && sudo jetson_clocks

QISRAE 2 Nano, H4Ji swap %5[f]

T TR
sudo fallocate -1 5G /var/swapfile
sudo chmod 600 /var/swapfile

sudo mkswap /var/swapfile

sudo swapon /var/swapfile

—~fstab'

# #iw DDR THZEF, Xavier RINWEA 166, FIAWERS, WHAE Nano L¥H,

sudo bash -c 'echo "/var/swapfile swap swap defaults 0 0" >> /etc/

2. %ii% Paddle Inference il 22

cd Paddle

mkdir build

cd build

cmake .. \
-DWITH_CONTRIB=OFF \
-DWITH_MKL=OFF \
-DWITH_MKLDNN=OFF \
-DWITH_TESTING=OFF \
-DCMAKE_BUILD_TYPE=Release \
-DON_INFER=ON \
-DWITH_PYTHON=OFF \
-DWITH_XBYAK=OFF \

[Q53)

5.1. CREWRE T
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~DWITH_NV_JETSON=ON
make -j4
# TN 1ib

make inference_lib_dist -j4

3. FEBII

ESBE MR https://www.paddlepaddle.org.cn/documentation/docs/zh/advanced_guide/

performance_improving/inference_improving/paddle_tensorrt_infer.html#id2
FAQ

1. Hg4E:

ERROR: ../aarch64-linux—-gpn/crtn.o: Too many open files.

DU A G [ — ) e 22 ] I JE A SCPFR R 2048

ulimit -n 2048

2. iR
AR NEGE = R R, i OSEREE kill 5 g iR B0 it
3. 8] TensorRT #z4t; IPluginFactory Y, IGpuAllocator fiit/b A H4) BRI %K

N #k4eH TensorRT Jii, 7 Nvinfer.h SC{4H A class IPluginFactory £ class IGpuAllocator
A3 BTN AT AL BRI

virtual ~IPluginFactory () {};
virtual ~IGpuAllocator () {};

IR GRS, B C++ BN PR ROHO (645 (1) % i) PaddlePaddle BRIk SO (2) 5=
HERFERSLICME; (3) AER SHMIFETER) AT PADDLE_ROOT Higi. HREMUT

PaddleRoot/
— CMakeCache.txt
I— paddle
F— include
| — paddle_anakin_config.h
— paddle_analysis_config.h
— paddle_api.h
— paddle_inference_api.h
I— paddle_mkldnn_quantizer_config.h

L— paddle_pass_builder.h

\
\
\
\
\
L— 1ib

— libpaddle_fluid.a

(N 4kER)
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L— libpaddle_fluid.so
third_party
L— install

— gflags

F— glog

— mkldnn

— mklml

L— protobuf

T

version.txt

version.txt FC SR T IZ TN R RANE &, 45 Git Commit ID ., i f] OpenBlas 5; MKL %{2# % . CUDA/CUDNN
WA, e

GIT COMMIT ID: 0231f£58e592ad9f673ac1832d8c495c8ed65d24f£
WITH_MKL: ON

WITH_MKLDNN: ON

WITH_GPU: ON

CUDA version: 10.1

CUDNN version: v7

RER5Y1F Windows Tl E
HEETH=RR
B IS

IR ST R -

MIRELYRF

M P T A PaddlePaddle 42U 5 4ot C++ TN A, H 7570 S i C 1 TAT X 2 4 13328 1 -
TR, AR AN . B T i e I e T A TR E
W2 BRI & SUE S Wm0 i
Windows T 222 5 it AP BR - (F Windows fir 24&7RFF FHATLA T H54)
1. ¥ PaddlePaddle {55 clone 7624 F H 314 Paddle SCHEJert, H:HEA Paddle H i, A% build H

git clone https://github.com/PaddlePaddle/Paddle.git
cd Paddle
# RlEHFHN build HFE

CFItakss)
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mkdir build
cd build
2. 44T cmake:
* i CPU il
cmake .. -G "Visual Studio 14 2015" -A x64 -T host=x64 -DCMAKE_BUILD_TYPE=Release..

——DWITH_MKL=ON -DWITH_GPU=OFF -DON_INFER=ON -DWITH_PYTHON=OFF

# Windows BRAGEA /MT BAMTHE, WREER /M0 BEX, FEAUTH#L. BRFEREHK

WA LA S

cmake .. -G "Visual Studio 14 2015" -A x64 -T host=x64 -DCMAKE_BUILD_TYPE=Release.
——DWITH_MKL=ON -DWITH_GPU=OFF -DON_INFER=ON -DWITH_PYTHON=OFF -DMSVC_STATIC_
—CRT=0FF

« 4% GPU HillFi:

# —DCUDA_TOOLKIT ROOT_DIR HAWFr#¥ W cuda R H X, #liw-DCUDA_TOOLKIT ROOT_DIR="C:/
—Program Files/NVIDIA GPU Computing Toolkit/CUDA/v10.0"

cmake .. -G "Visual Studio 14 2015" -A x64 -T host=x64 -DCMAKE_BUILD_TYPE=Release..
«»—DWITH_MKL=ON -DWITH_GPU=ON -DON_INFER=ON —-DWITH_PYTHON=OFF —DCUDA_TOOLKIT_ROOT_
.DIR=YOUR_CUDA_PATH

3. fifi[f] Blend for Visual Studio 2015 JJF paddle.sln {4, G N %64, BLE N Release, ik
inference_lib_dist Wi H . #4E5 ¥ AE Visual Studio Fik 30 VAR, AHEERE A7 (8" build”)

PR )G, R C++ T EFrRRE (135 1. 48Pk A9 PaddlePaddle Tl RISk S04 2. 58 = )7 fde
FERISL SO 3. iANME B SR ER) WATENT fluid_inference_install_dir Had.

version.txt FE S TAZ TR EE A CAR(E S, , .35 Git Commit ID ., {# fi] OpenBlas 5{ MKL %§#: %2 . CUDA/CUDNN
A C++ griddn A, 4n:

GIT COMMIT ID: 264e76cae686lad9blddbcd8c3212f7a78c0ledd
WITH_MKL: ON

WITH_MKLDNN: ON

WITH_GPU: ON

CUDA version: 10.0

CUDNN version: v7.4

CXX compiler version: 19.0.24215.1
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RiEFN demo

EHFIR

I B AR i

RHFER

W R IO, DR 2%, MWInl e e 8eie 3 k!
4% Visual Studio 2015 update3

%% Visual Studio 2015, 2RI AP 2 WA A E F E X, IR TR T ¢, o+, vert IIIIRE.

HAth =R

1. YRFFEE 2 T 2 Windows Tl 535 M Paddle YRS i1l 1, #fiff windows T ZEA7AE o
2. IRFFER % Paddle Y565, #fiff demo SCHFFIBHIAS SCUFAHE :

git clone https://github.com/PaddlePaddle/Paddle.git

“HiE demo

Windows N4 1l demo A0 (£ Windows My H/RAF FIATLA R $64)

fE AR FETT

PEAZ] demo_ci H3g, 2174 run_windows_demo.bat, ISR IHRHASE:

# path # T # Paddle #EH X
cd path\Paddle\paddle\fluid\inference\api\demo_ci

run_windows_demo.bat

Hdr, run_windows_demo.bat [{JF/ 40 R :

gpu_inference=Y # EEHFH GPU TN E, BIAFEH CcrPu TN E
use_mkl=Y # ZHMEREMFEA MKL, HAA Y
use_gpu=Y # REHEH GPU HATHM, BN N. ) GPU FMFETH GPU AN E

paddle_inference_lib=path\fluid_inference_install_dir # &% paddle Tl & EHZ
cuda_lib_dir=path\lib\x64 # &% cuda EMWEEZ
vevarsall_dir=path\vc\vecvarsall.bat # &% visual studio # AN TLEGAETHEEKRE
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FARFESIT

1. #EA demo_ci H3%, QIEIFHA build H 5%

# path 4 T# Paddle WHF

cd path\Paddle\paddle\fluid\inference\api\demo_ci
mkdir build

cd build

2. PAT cmake (cmake A DAZEFY W IEAT N3k, IFEINE] BRI AL &)

* f#J1 CPU U 4% demo

# -DDEMO_NAME 23 %% i

# -DDPADDLE_LIB Z WMl & B %, f|l#1-DPADDLE_LIB=D:\fluid_inference_install_dir
cmake .. -G "Visual Studio 14 2015" -A x64 -T host=x64 -DWITH_GPU=OFF -DWITH_
< MKL=ON -DWITH_STATIC_LIB=ON *

-DCMAKE_BUILD_TYPE=Release -DDEMO_NAME=simple_on_word2vec -DPADDLE_LIB=path_to_
<+the_paddle_lib -DMSVC_STATIC_CRT=ON

* {iH] GPU Fiiill 224515 demo

# -DCUDA_LIB CUDA W& H %, #l41-DCUDA_LIB=D:\cuda\lib\x64

cmake .. -G "Visual Studio 14 2015" -A x64 -T host=x64 -DWITH_GPU=ON -DWITH_
—MKL=ON -DWITH_STATIC_LIB=ON "

-DCMAKE_BUILD_TYPE=Release -DDEMO_NAME=simple_on_word2vec -DPADDLE_LIB=path_to_
—~the_paddle_lib -DMSVC_STATIC_CRT=ON -DCUDA_LIB=YOUR_CUDA_LIB

3. {#if{] Blend for Visual Studio 2015 #JJF cpp_inference_demo.sln {4, EEFEFE N =64, BLE N
Release, ##i¥ simple_on_word2vec Wi H . #:AEJy{E: FE Visual Studio W iESFAH W AR, Ak sE 4
&77 (ﬁ%w buildav)

4. PEBRER AT H R, AT

# JF B GLOG
set GLOG_v=100

# FATHM, path HEABEEEHE X

Release\simple_on_word2vec.exe —--dirname=path\word2vec.inference.model
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S — /M E R demo

SERRY L Bl

AIRBIFE] T AnalysisConfig 4 AnalysisPredictor P FINC &, -6 T RIEARELE . PTG 2ia T3k
FELA B A1) ZeroCopyTensor 4 ity A/ B . HAABPBRATT -

1. fl# AnalysisConfig

AnalysisConfig config;

config->SwitchUseFeedFetchOps (false); // k[ feed #1 fetch OP {#JH, #)Jf ZeroCopy
B0 Ak E R

// config->EnableUseGpu (100 /* &% GPU WhEHEWH MB*/, 0 /* EFE GPU ID # 0*/);_
~//F)E GPU Tl

2. £ config R ERIMSH AL
MG IR, RPN SLON AT AR, B8 AnalysisConfig RSB AR A
PRI, AL combined JE3K:

» 4 combined 2 : BIHICHEI model_dir FAEAE—AMBSCHRIZ SRR, te AR
PRIl e, BIACHEAIIAN _model .

config->SetModel ("path\\model dir\\__model__")

¢ combined JEH: BB model dir FHA MR __model_ F—ANSHCLF
__params__ i}, BABBSCHRISECCRRE R .

config->SetModel ("path\\model_dir\\__model__", "path\\model_dir\\__params__");

3. Gt predictor, £ ABHRE

std::unique_ptr<PaddlePredictor> predictor = CreatePaddlePredictor (configqg);

int batch_size = 1;

int channels = 3; // channels, height, width Z N5 LM EEA F3t L A\ shape —F
int height = 300;

int width = 300;

int nums = batch_size * channels * height * width;

float* input = new float[nums];

for (int i = 0; i < nums; ++i) input[i] = 0;

4. {fi ] ZeroCopyTensor & FHi A

// B EW AnalysisPredictor ®REUMI\ Tensor, ¥ Tensor # ZeroCopyTensor
auto input_names = predictor->GetInputNames();

auto input_t = predictor->GetInputTensor (input_names[0]);

(Rt
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(£ 50

// * Tensor #AT reshape, HW&IFHMALEMN CPU # % zeroCopyTensor #
input_t->Reshape ({batch_size, channels, height, width});

input_t->copy_from_cpu (input) ;

5. AT G| %

predictor->ZeroCopyRun () ;

6. i1} ZeroCopyTensor %

auto output_names = predictor->GetOutputNames () ;

auto output_t = predictor->GetOutputTensor (output_names[0]);
std::vector<int> output_shape = output_t->shape();

int out_num = std::accumulate (output_shape.begin(), output_shape.end(), 1,

std::multiplies<int>());

out_data.resize (out_num) ;
output_t->copy_to_cpu(out_data.data()); // ¥ ZeroCopyTensor #H#AEH# I E| cpu &, 133
i B R

delete[] input;

Note: T AnalysisPredictor S Z N4, i55% C++ Tl API £/1+44
y

C++ Fiiill API 1+ 48

T R R (A TR, PaddlePaddle fefit 2 R)Z C++ APTHINEZ L . R HDEHEANT 4
WEREAEREA 2.0 Z HiRY) Paddle, S IHH APICES, THREIFIR APLES %132 I8 46 4

AE

1% B Predictor 24T &M AL TN

1% 8 Config & 72 Fm B H

o ¢ ] Tensor & 324y NJAA 4

1% R PredictorPool & % %42 F 347 TN
o C++ TR ARAR) 2535 3K

o MARIRAL

s RIEIRI5 8

e C++ API
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£/ Predictor #1TE M REFM

Paddle Inference % ] Predictor #E475iil|. Predictor J&— AN PERETIN S 48, %5 i@ xR R 87, 58
BT EE I — R 5 A (1 OP e . WA BAERI /. MKLDNN, TensorRT 45 it J22 fil e JiE fr) S ¢
55, RS KIHRTL AU RE .

H TR SRR TR A, TR — M ] Predictor SEATHUMAYSE R G1, Horb i K 3 i HL AR S AN B4
TEIG S RIT AN 4

Predictor il 55

#include "paddle_inference_api.h"

namespace paddle_infer {
void CreateConfig(Config* config, const std::string& model_dirname) {

/7 BEE N AT A R

config->SetModel (model_dirname + "/model",

model_dirname + "/params");

// config->SetModel (model_dirname) ;

/) WmREERNAF R, TR SetModelBuffer #H

// config->SetModelBuffer (prog buffer, prog_size, params_buffer, params_size);

config->EnableUseGpu (100 /* & & GPU B HFMAY MB*/, 0 /* &FE GPU ID #4 0*/); //FFR
GPU Hl

/* for cpu

config->DisableGpu();

config->EnableMKLDNN () ; // FFJB MKLDNN ik
config->SetCpuMathLibraryNumThreads (10);

*/

config->SwitchIrDebug (true); /7 ARAERET, T8, WaEENMNERNTREE K
dot XTﬁF

// config->SwitchIrOptim(false); // BANA true. WMEREA false, xHFTAMN

// config->EnableMemoryOptim() ; /) FRWNGE/ BGEEA

void RunAnalysis (int batch_size, std::string model_dirname) {
// 1. R|# Config
Config config;

CreateConfig(&config, model_dirname);

// 2. R config G|E predictor, HEEMANEYE, WAUL 0 HEAH
auto predictor = CreatePredictor (confiqg);

int channels = 3;

@3
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int height = 224;
int width = 224;
float input[batch_size * channels * height * width] = {0};

// 3. RlERN

// AT ZeroCopy # 1, WN#EEHIMNE £Z4L M CPU copy, 4 TMMERE
auto input_names = predictor->GetInputNames () ;

auto input_t = predictor->GetInputHandle (input_names[0]);
input_t->Reshape ({batch_size, channels, height, width});
input_t->CopyFromCpu (input) ;

// 4. BATHING| &
CHECK (predictor—>Run()) ;

// 5. FREHH

std: :vector<float> out_data;

auto output_names = predictor->GetOutputNames () ;

auto output_t = predictor->GetOutputHandle (output_names[0]);
std::vector<int> output_shape = output_t->shape();

int out_num = std::accumulate (output_shape.begin(), output_shape.end(), 1,_

—std::multiplies<int>());

out_data.resize (out_num) ;
output_t—->CopyToCpu (out_data.data());
}
} // namespace paddle_infer

int main () {

// M T &MU http://paddle-inference-dist.cdn.bcebos.com/tensorrt_test/mobilenet.
—tar.gz

paddle_infer::RunAnalysis (1, "./mobilenet");

return 0;
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£/ Config EEFAEE

Config /P Predictor AL E., AL TRIBURAZICE . FTNS | AT B R A S 2 P DL AL U i A A i
Tio WCEITEATR

ERMEE

config->SwitchIrOptim(true); // FBHHZESNRMA, A oP @BoLHF
config->EnableMemoryOptim(); // JFEWN T/ L HFE A

REERISREE

MBEE BRI, ARSI AN S RO AR, 8 Config g AN S AR PIAE

* 3 combined JE: : BB model_dir FAETE—AMRESUFIZ NS EOCIERS, 2 BBk
Az, %%iﬂjdﬁlﬁ%%mja _ _model_ .

config->SetModel ("./model_dir");

* combined JE: BB I model_dir FHA BRI model FI—NSE params i,
1 AR SR SR 42

config->SetModel ("./model_dir/model", "./model_dir/params");

BcE CPU Tl

config->DisableGpu(); // ZEH GPU

config->EnableMKLDNN () ; // JFJ& MKLDNN, ¥ juz CPU TRl
config->SetCpuMathLibraryNumThreads (10) ; // % & CPU Math ELEH, cPU B ILEFE

JL T Ao 2R O

note

MR AE &y A shape A8 K I JF /5 MKLDNN i), $535# ) SetMkldnnCacheCapacity f#HKE
MKLDNN ZZ A AN [l 4 A shape %CH , &0 AT RE< RN At e . B A 5 yEan

config->SetMkldnnCacheCapacity (100); // %7 100 MAFE 4 N shape
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& GPU Fil

config->EnableUseGpu (100, 0); // ##ft 100M B4, #H cpu ID # 0

config->GpuDeviceId(); // REIFEEFERAY GPU ID
// JFJ& TensorRT WM, W#RH GPU FMME, FEEAW TensorRT HHIME
config->EnableTensorRtEngine (1 << 20 /*workspace_size*/,
batch_size /*max_batch_size*/,
3 /*min_subgraph_size*/,

PrecisionType: :kFloat32 /*precision*/,
false /*use_static*/,

false /*use_calib_mode*/) ;

{EF Tensor E1 /4 tH

Tensor 42 Predictor [#)#i A /% HEGRE5H

// BIA|ZEW Predictor KRB AFHI M tensor

auto input_names = predictor->GetInputNames();

auto input_t = predictor->GetInputHandle (input_names[0]);
auto output_names = predictor->GetOutputNames () ;

auto output_t = predictor->GetOutputHandle (output_names[0]);

// % tensor #A{T reshape
input_t—->Reshape ({batch_size, channels, height, width});

// @i CopyFromCpu ¥ H, ¥ cpu IEMN; #id CopyToCpu #HH, ¥# K copy % cpu
input_t->CopyFromCpu<£float> (input_data /* #izi54 */);
output_t->CopyToCpu (out_data /* #iE454F */);

// & LOD
std::vector<std::vector<size_t>> lod_data = {{0}, {0}};

input_t->SetLoD (lod_data);

// KRB Tensor HEI4

float *input_d = input_t->mutable_data<£float> (PaddlePlace: :kGPU); // CPU |[{#
PaddlePlace: :kCPU

int output_size;

float *output_d = output_t->data<float> (PaddlePlace::kGPU, &output_size);
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£ PredictorPool #£ 24 12 T #1770

PredictorPool %} Predictor 78, PredictorPool X} Predictor 47 T faj M E%E, @it
f& A config Fl thread {4 H K 5E M MRk, ERDLES, RiEH WL id B HE b B XTI
Predictor 5 AT AR,

# &, Sk PredictorPool WiATH&1L

PredictorPool pool (config, thread_num);

# M/LEFHE id EH B Predictor

auto predictor = pool.Retrive (thread_id);

# #JH Predictor AT M

C++ TRMAF 5 5 3 it

1. F#EgRi% paddle TN, S254006 1 g1t Cr+ Tl e
2. FEAFEGIH#E, HEA sample/inference H3E N,
inference I HSREEMAT

inference

— CMakeLists.txt

— mobilenet_test.cc

— thread_mobilenet_test.cc
— mobilenetvl

F— model

L— params

run.sh

T

run_impl.sh

* mobilenet_test.cc ML C++ JHICHF
* thread_mobilenet_test.cc NELFETMA C++ JECHF
* mobilenetvl JgREM SIS
s run.sh HHILEET A SO
3. MLEMIFSBITIA

SREATIORE 2 7, 5 BB TR A% 557 run.sh. run. sh (005 R
FHHAIT
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# REREHFE MKL. GPU, TensorRT, WREF TensorRT, {MATH GPU
WITH_MKL=0ON

WITH_GPU=OFF

USE_TENSORRT=0FF

# MBEBTHREREFMERKZ, CUDA JFEfk42. CUDNN J:ifk4#*. TensorRT 4. # Al §4Z
LIB_DIR=YOUR_LIB_DIR

CUDA_LIB_DIR=YOUR_CUDA_LIB_DIR

CUDNN_LIB_DIR=YOUR_CUDNN_LIB_DIR
TENSORRT_ROOT_DTR=YOUR_TENSORRT_ROOT_DIR

MODEL_DIR=YOUR_MODEL_DIR

P MRSEBRIZF TR E run. sh H BB LR lib 4%
4. G ST

sh run.sh

TERER

CPU Tl

1. 7€ CPU BU5 A B oL T, REf A AVX Fl MKL A .
2. Al PAZ=ifd ] Intel iy MKLDNN Jiik

3. ¥£ CPU 7] A% O BUE Wt , BT RE config->SetCpuMathLibraryNumThreads (num); H)
num {H 5 —L,

GPU T

. A PAZ=iR%FTIF TensorRT T E]bni_%l“’ﬂ’", T E 53 Ar, Paddle 7T DA B SRR R i o T LG,
& NVIDIA ) TensorRT EHEF TR, 140250 PAZ:% fli /] Paddle-TensorRT FEHil .
S ETN

Paddle Inference <7 $:ili i 7E A A 26 fEi5 47 £ 1 Predictor B 5 2R MLETIMPERE, S28F CPU A1 GPU ¥Rk,

5 ) 22 SR AR TR I O RR BRI C++ FUM AR A7) 2R 50X HP R 8 T ARG A thread_mobilenet_test.cc
A, WIPAYF run.sh H' mobilenet_test B, thread_mobilenet_test LT

sh run.sh

Rl izt T 2 AR o
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HEFARIEE

2.0 %) APUML T HERE, R T 5k, PAKEE T IR EIUARMES .

B APT g, 5 APLERFFAAE, TEIGLEMA 288 I .

AL
o %A M paddle 4F ¥k paddle_infer
* PaddleTensor,PaddleBuf &4k #, ZzeroCopyTensor A8 K ERIA Tensor K%, W 44N Tensor
* i PredictorPool THEKMMZLAE predictor A&, JFEM N MTE L Hia TH

e CreatePredictor (Jii CreatePaddlePredictor) iR A unique_ptr 284 shared_ptr
PATRES Clone J5 B4 MIJT H i 17 i) A

API 25

T C++ APL i S 2 Al e & —8, At

#include "paddle_infernce_api.h"

using namespace paddle_infer;

Config config;

config.SetModel ("xxx_model_dir");
auto predictor = CreatePredictor (config);
// Get the handles for the inputs and outputs of the model
auto input0 = predictor->GetInputHandle ("X");
auto outputO0 = predictor->GetOutputHandle ("Out");
for (...) {
// Assign data to inputO
MyServiceSetData (inputO) ;

predictor—->Run();

// get data from the output(O handle
MyServiceGetData (outputO) ;
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C++ API

CreatePredictor

std: :shared_ptr<Predictor> CreatePredictor (const Configé& config);

CreatePredictor F¥MRIE Config METRM G| EE,

N/E

// % & Config
Config config;

config.SetModel (FLAGS_model_dir);

// R Config f|#E Predictor

std: :shared_ptr<Predictor> predictor = CreatePredictor (configqg);

B
e config(Configqg) - T 44# Predictor FFEL B 15 &
1&[H]: Predictor FREFEE!

IREZKEAL: std::shared_ptr<Predictor>

GetVersion()

std::string GetVersion();

FT Bl Paddle Inference IR A5 B, -

BH:
* None
SR AR

JREIZEAL: std::string
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PlaceType

enum class PaddlePlace { kUNK };

using PlaceType = paddle::PaddlePlace;

PlaceType “fy H bRis #4220, i Fn] AR R Y 3 S e S5 mii 147 5 2 28
W24/ PlaceType WIFTA Al REHUE LTS :

{kUNK, kCPU, kGPU}

PrecisionType

enum class Precision { kFloat32 };

using PrecisionType = paddle::AnalysisConfig::Precision;

PrecisionType ¥ BRI EITRE, ERA[E M kFloat32(float32),
M5 & PrecisionType [T Al REHUE (35 -

{kFloat32, kInt8, kHalf}

DataType

enum class PaddleDType { FLOAT32 };
using DataType = paddle::PaddleDType;

DataType MHAIH Tensor FEPRSE, BRIAE A FLOAT32(float32),
W24 i DataType BT Ml REEUE 15

{FLOAT32, INT64, INT32, UINTS8}

GetNumBytesOfDataType

int GetNumBytesOfDataType (DataType dtype);

A DataType MATFITEL
2R

e dtype - DataType Mz
R PR

SEATIES

te

© int
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Predictor

class Predictor;

Predictor ;& Paddle Inference [ Fiillll#%, ff CreatePredictor fi{E Config #f7H)%E. Al DR

Predictor F {1 1B B AR . AATRLZTI . SRH 45

il

using namespace paddle_infer;

Config config;

config.SetModel ("xxx_model _dir");
auto predictor = CreatePredictor (config);
// Get the handles for the inputs and outputs of the model
auto input0 = predictor->GetInputHandle ("X");
auto outputO0 = predictor->GetOutputHandle ("Out");
for (...) {
// Assign data to inputO
MyServiceSetData (inputO) ;

predictor->Run();

// get data from the output(O handle
MyServiceGetData (outputO) ;

GetlnputNames()

JEEUITATHI A Tensor f144 7.
BH

* None
VI BiATHI A Tensor )47

RE[ZEAL: std::vector<std::string>
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GetOutputNames()

ST it Tensor HIA4 T
B4

* None
I Bt Tensor H944Fx

IREIZEAL: std::vector<std::string>

GetlnputHandle(const std::string& name)

FEL4E 24 BB A, Tensor i
2

* name - Tensor )% FR
Il 4418 Tensor M

IRE[ZEA: std::unique_ptr<Tensor>

GetOutputHandle(const std::string& name)

HLH 24 FRARER 6 4 Tensor 1) A o
SR

* name - Tensor {447k
BRI 81 Tensor HIFEE

PRE2KAL: std::unique_ptr<Tensor>

Run()

AT, 752 SRR AR W .

BH:
* None
XA None

BEZEAL: void
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ClearintermediateTensor()

TG IR tensor , RFHCFIT o 2% A4 St/ N AT
E2IE

* None
R[] : None

REZEM: void

TryShrinkMemory()

REIIE T tensor, ARG w/ A7 275 A v ARSI chunk, 2578 WIREHC chunk, AR/ INAFE S (/N
AT A List<chunk> 415, 412R chunk Z5PH , DU ATE R chunk SEFRARE/NAF 5 ), demo 7R 1)
] %% Paddle-Inference-Demo.,

BH:
* None
#x[A]: None

REZEAL: void

Clone()

HRHEiZ% Predictor, TEfE— 1 Predictor, Wi~ Predictor 2 [8] 2L 54 & ,
B
* None

JR[A] . i Predictor

WRE[ZEA: std::unique_ptr<Predictor>

Tensor

class Tensor;

Tensor /& Paddle Inference A4, I TXHIRZEEEIEATE B SR OO BB A THAE, GG E
Shape. %{#%. LoD {545,

2% AP MR Predictor #4 GetInputHandle #o GetOuputHandle 31 3 Uiy N/AH & 44

Tensor,

N/E
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// BIA|ZEYW Predictor REUMAFHI U tensor

auto input_names = predictor->GetInputNames () ;

auto input_t = predictor->GetInputHandle (input_names[0]);
auto output_names = predictor->GetOutputNames () ;

auto output_t = predictor->GetOutputHandle (output_names[0]);

// Xt tensor #4{T reshape
input_t->Reshape ({batch_size, channels, height, width});

// #it CopyFromCpu #H, ¥ cpu HIEHMAN; B CopyToCpu U, ¥t #IE copy % cpu
input_t->CopyFromCpu<£float> (input_data /* %454 */);
output_t->CopyToCpu (out_data /* #iE454F */);

// ¥E LOD
std::vector<std::vector<size_t>> lod_data = {{0}, {0}};

input_t->SetLoD (lod_data);

// KRB Tensor HIEI4

float *input_d = input_t->mutable_data<float> (PlaceType: :kGPU); // CPU [ 1{£/H
PlaceType: :kCPU

int output_size;

float *output_d = output_t->data<float> (PlaceType::kGPU, &output_size);

Reshape(shape)

% & Tensor [H4EZ(E B, .
ZHC

* shape (const std::vector<int>&) - gﬁg'r%/%w
Al : None

REIEA: void

shape()

FRHL Tensor A4 E(H B

S
* None
&[] : Tensor F4ERE(E S,

[m] :
[2KA: std::vector<int>

5
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CopyFromCpu(data)

template <typename T>

void CopyFromCpu(const T* data);

M cpu R, A E] tensor PR,

ANHE
// float* data = ...;
auto in_tensor = predictor->GetInputHandle ("in_name");

in_tensor->CopyFromCpu (data) ;

B
e data (const T*) -cpu ZIEFa4t
j&[A]: None

RAZEA: void

CopyToCpu(data)

template <typename T>
void CopyToCpu (T* data);

ZN/E

std: :vector<float> data(100);
auto out_tensor = predictor->GetOutputHandle ("out_name");

out_tensor—->CopyToCpu (data.data());

S
» data (T*) - cpu $¥edg4t
XA None

R M2EAL: void
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data(place, size)

template <typename T>

T* data (PlaceType* place, int* size) const;

FREX Tensor B IC)Z K00 7 =455, 1152 Tensor (3 .

ZNE

PlaceType place;

int size;

auto out_tensor = predictor->GetOutputHandle ("out_name");

float* data = out_tensor->data<float> (&¢place, &size);

B
* place (PlaceType*) - 3B\ tensor [/ PlaceType
e size (int*) - FKHL tensor [ size

AR G T =R

RMEIEAL: T

mutable_data(place)

template <typename T>
T* mutable_data (PlaceType place);

FRUL Tensor B2 E PRI FEEE, T3 & Tensor £ds .

auto in_tensor = predictor->GetInputHandle ("in_name");

float* data = out_tensor->mutable_data<float> (PlaceType: :kCPU);

data[0] = 1.;

ZH:

« place (PlaceType) - &5 HE
R Tensor JEKEHIRIEE!
R RAY: T
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SetLoD(lod)

5% Tensor ) LoD 1= &,

B4

e lod(const std::vector<std::vector<size_t>>) - Tensor 1§ LoD g &

&l : None

R EAL: void

lod()

#HL Tensor ] LoD 1 &,
e
» None

&\ : Tensor [ LoD {5 E.

REZEA: std::vector<std::vector<size_ t>>

type()

tensor ) DataType 15 &
B
» None
i’ [\]: Tensor [ DataType {5 &

IRE2KAL: DataType

name()

tensor X BV [¥] name.
2
* None
i&[A]: Tensor %}V name
&AL std::string
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Config

class Config;

Config HIRMCEME Predictor WRLEME, WKIZEKIE. BHITE gpu H5%.

Yk

Config config;

config.SetModel (FLAGS_model_dir);

config.DisableGpu() ;

config->SwitchIrOptim(false); // BRINA true., WEREZE
config->EnableMemoryOptim() ; /) FENGE/ BGER

K false, *WFrAMAN

SetModel(const std::string& model_dir)

BRSO, TR BRI M 2R combine AL HHEH
EE

* model_dir - BB pEAR
i&[A]: None

BRE2EAL: void

model_dir()

AR SR IE B AR
2R

* None
R[] ARSI pE AR
RAZEA: string

SetModel(const std::string& prog, const std::string& params)
WERRUCIE AR, TR E BRI 2L combine B .
BH:

* prog - BALSCAFEHAE
* params - BB HCC TR
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iZ[H]: None

R 2EAL: void

SetProgFile(const std::string& prog)

BB SO A
BH

* prog - BRI ER AR
iR[A]: None

REZEAL: void

prog_file()

RIS RSB 42
S

* None
ARIE] RS AR
BEZEAL: string

SetParamsFile(const std::string& params)

W BRSO EE.
e

* params - BB AR
#Z A : None

BEZEAL: void

params_file()

AR SO B AR
SR

* None
R B SHCC AR
R string
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SetModelBuffer(const char* prog_buffer, size_t prog_buffer_size, const char* params_buffer, size_t
params_buffer_size)

M PR
2R

s prog_buffer - NIEH BRI GER SR

* prog_buffer_size - N7 HRIRE AR/

* params_buffer - N7 PR SHAIR

* params_buffer_size - WiF RIS HEHRTR/)
iR [H]: None

REZEAL: void

model_from_memory()

IR A
B

* None
S R P

R AIZEA: bool

SetOptimCacheDir(const std::string& opt_cache_dir)

R
e

e opt_cache_dir - BigE
iZ[H]: None

REIZEA: void
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DisableFCPadding ()

M fc padding.
B

* None
&l : None

R AIZEA: void

use_fc_padding()

HFIWrZ 175 H fe padding.

B4

* None

iRl 2455 fo padding

R AZEAL: bool

EnableUseGpu(uint64_t memory_pool_init_size_mb, int device_id = 0)

JE H gpu.

K

* memory_pool_init_size mb - UL/ HCHY gpu BAT, DA MB SR

e device_id- k%% id

&\ : None

R AIZEA: void

DisableGpu()

%M gpu.
24

* None
XA : None

RMAZEA: void
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use_gpu()

1 E M gpu.
SR

* None
R 2 A gpu

IR [E[ZEAL: bool

gpu_device_id()

FREL gpu 119 device id.
BH

* None
1R\ gpu ) device id

R 2EAL: int

memory_pool_init_size_mb()

AR gpu ARG AT RN
SR

* None
AR IR AN
R int

fraction_of_gpu_memory_for_pool()

WAL A AT 43 L
2R

* None
AR BIAGRRAT R AT A L
REIHEA: float
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EnableCUDNN()

J= A cudnn,
B

* None
&l : None

R AIZEA: void

cudnn_enabled()

8 A cudnn,

Fim

o
.

* None
&[] AR E ] cudnn

R EZEA: bool

&

EnableXpu(int I3_workspace_size)

JE H xpu.
B

» 13_workspace_size -13 cache 4L BAE S/
i&[A]: None

RMAZEA: void

SwitchlrOptim(int x=true)

WERRITE ir k.
B

o x- OIS i flide, BRAFTIT
XA None

R 2EAL: void
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ir_optim()
IR ir fift.
24
* None
M R mIEE i ik

SwitchUseFeedFetchOps(int x = true)

BB R AT feed, fetch op, fUATFENT.
BH

o x - 2] feed, fetch op
XA : None

REZEAL: void

use_feed_fetch_ops_enabled()

T[] feed, fetch op.

P

)
&

* None
W[ R feed, fetch op

IR[AZEA: bool

SwitchSpecifylnputNames(bool x = true)

o
g

T EIRE R A tensor [¥) name.

o x - EEFEEH A tensor [#] name

O

N

[M]: None

&

kA2 void
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specify_input_name()

TEPLFEE A tensor [ name,
3
* None
[ Je 7 FE B4R fil A tensor fJ name

R [E2EA: bool

Pin

W

5

St

EnableTensorRtEngine(int workspace_size = 1 « 20, int max_batch_size = 1, int min_subgraph_size
= 3, Precision precision = Precision::kFloat32, bool use_static = false, bool use_calib_mode = true)

B S A TensorRT.
SR
e workspace_size - ¥§%F TensorRT i [l fY) TAE=S [A) K/
* max_batch_size - WEHKM batch K]y, ZF7H batch K/INAFHHE I IR E(E

* min_subgraph_size - Paddle-TRT @A BBz 1T, TR MERIA, LT ERPNERAY Sk
K min_subgraph_size FI {5, A <:ffi il Paddle-TRT iz47

e precision - ¥&E M TRT fk5E, % FP32 (kFloat32), FP16 (kHalf), Int8 (kInt8)

* use_static- WERAREN true, TERIVGBITREF IR SR TRT MOLALfE Bt AT P o A BIme st 1, 1
Uas T I BRI B A A P S 5 5 i A 7 2 ET AR I

e use_calib_mode - #%iz47 Paddle-TRT int8 BBV UE, FFILR LRI &N true
[4]: None

REIRA: void

5

tensorrt_engine_enabled()

B2 A tensorRT,

B4
* None
&nl: 245 S tensorRT
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SetTRTDynamicShapelnfo(std::map<std::string, std::vector>

std::map<std::string, std:vector> max_input_shape, std::map<std::string,

tim_input_shape, bool disable_trt_plugin_fp16 = false)

& tensorRT 1 zh7 shape.
B

e min_input_shape - tensorRT - % £; 3175 shape 145 /)> shape

* max_input_shape - tensorRT T #3173 shape %)% K shape

* optim_input_shape - tensorRT ¥ 37 £55) 75 shape A shape

e disable_trt_plugin_fpl6 - & & tensorRT [} plugin ANFE fpl6 K5 & N izfT
[0]: None

R E2EAL: void

5

min_input_shape,

std::vector>

op-

EnableLiteEngine(PrecisionType precision_mode = Precsion:kFloat32, bool zero_copy = false,
const std::vectorstd::string& passes_filter = {}, const std::vectorstd::string& ops_filter = {})

J= H lite T/,
BH
* precision_mode - lite FRIMBFTHS
* zero_copy - JE il zero_copy, lite T paddle inference 2 [f] 3 55
* passes_filter - & & lite T-EAY pass
* ops_filter - IWE A lite T EIZ1TIH op
XA : None

BRA2EAL: void

lite_engine_enabled()

& IEH lite T .

Pl

W
=

* None
R E 2R lite &
&AL bool
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SwitchirDebug(int x = true)

DR AL AT BT ir, JE G SAEd—A> pass J5 A2 bl dot U

e
o x - JEHFTEN ir
&l : None

R AIZEA: void

EnableMKLDNN()

J& A mkldnn,
BH

e None
XA : None

REZEA: void

SetMkldnnCacheCapacity(int capacity)

& mkldnn 41X AN [6] % A shape [ cache & K /]N, MKLDNN cache %11 415 S5 52

B
e capacity - cache ZAE K/
i&[A]: None

RMAZEA: void

mkidnn_enabled()

75 /5 ) mkldnn,

P

W
b

* None
ikl 275 )5 mkldnn

R ZEAL: bool
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SetMKLDNNOp(std::unordered_setstd::string op_list)

FRAE LSS mKldnn KRy op 413K
SR

* op_list - f55EH ] mkidnn [¥) op %155
&l : None

R AIZEA: void

EnableMkldnnQuantizer()

J&= A mkldnn &4t .

mkldnn_quantizer_enabled()

75 )5 mkldnn HAk

P

W
ps

* None
IR[H] e JE ] mkldnn £k

1RMAZEA: bool

EnableMkldnnBfioat16()

J= J mkldnn bf16,
ZHC

* None
XA None

R 2EAL: void
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mkldnn_bfloat16_enabled()

JZ75 5/ mkldnn bf16,
BH

* None
W& A: JE45 5 H mkldnn bf16

R AIZEAL: bool

mkldnn_quantizer_config()

1% [A] mkldnn &Y, config.
3

* None

a

W

12 [A]: mkldnn E4¥ config

IRE[ZEA: MkldnnQuantizerConfig

SetCpuMathLibraryNumThreads(int cpu_math_library_num_threads)

W cpu blas T LAREL.
ZH:

e cpu_math_library_num_threads - blas 1B 2 FE4L
i&[A]: None

RMAZEA: void

cpu_math_library_num_threads()

cpu blas FETTHLFEEL
SR
* None
1R[] cpu blas FETHEZAEER.
R MZEAL: int
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ToNativeConfig()

¥4kl NativeConfig, AR .
2R

* None
IR [H] s 247§ Config %}V ft) NativeConfig

R 2 NativeConfig

EnableGpuMultiStream()

THRERER, HEWAT A A — DRI E— R, TERRZIT N T RESE .

thread_local_stream_enabled()

SRE I

P

)
&

* None
Sy RSN = Y o b
IRMAZEA: bool

EnableMemoryOptim()

TFRW AT, BARPEAR AR B TR 25
ZHC

* None
ikl None

BEZEAL: void
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enable_memory_optim()

RIS
B4

* None
B RETFRAEA .

IR[E[ZEAL: bool

EnableProfile()

F17F profile, ZATE A 2FTHIITH op MFERT 5 LL.

e
* None
iR[A]: None

R AZEAL: void

profile_enabled()

TS profile.,

P

)
&

* None
o] : SEAIF)E profile

R AIZEAL: bool

5

DisableGloginfo()

28 Paddle Inference =47 H 1) log.
ZH:

* None
XA None

BEZEAL: void
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glog_info_disabled()

I T log.
3

* None
RME:EREE T log

R [E2EA: bool

Pin

W

St

SetInValid()

W Config R TCRCIRAS, (VN , PRUERE—4> Config {UH KA 4 {L—IK Predictor.
SRy

* None
XA : None

R AZEAL: void

is_valid()
241 Config JZ AR
2R

* None

iz [1]: Config 2L

IRMAZEA: bool

pass_builder()

1R[] pass_builder, F& H & L E /B B fEn ir.

vk

Config config;
auto pass_builder = config.pass_builder ()

pass_builder->DeletePass ("fc_fuse_pass") // £[4 fc_fuse
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1R [\ : pass_builder

IRE]ZKAL: PassStrategy

PredictorPool

class PredictorPool;

PredictorPool X Predictor #HfT T & BaRYEFE: ) @& A config £ thread FI%TH S 52 w61k, 1rdéF
AMAEdr, i H O LR id EEMAM P BT E Predictor SRS AU TFE

ZNE

Config config;

// init config

int thread_num = 4;

PredictorPool pool (config, thread_num);

auto predictor0 = pool.Retrive (0);

auto predictor3 = pool.Retrive(3);

Retrive(idx)

MRYFLAR id UL IZLAEXT I Predictor.
SR

e idx (int) - & id
R[] LRAERT Y Predictor

R[EZEA: Predictor*

C il API 743

Fluid #2457 BELAGR C 02, ST 7 R, FRATRIRAL TE % T Crs B EXT A CH2 . C 2
O, B RFEE #include paddle_c_api.h, L3 paddle_c_api.h A PAYE Paddle [¥
BFEP ) paddle/fluid/inference/capi/paddle_c_api.h 3|, BZAFSH1E Paddle [ Paddle/
build/M4F,build/fluid_inference_c_install_dir/paddle/include/B§# F#F . 1LAb, i
I CAPT A FF BAE i 10 H (iP5, SEHAN KA IE I PE libpaddle_fluid_c.so. NHEHAMHEHUE
.

WERIINRL, 5 Cr+ APLR, CAPLY T AMZ I EENTE , A STHLERIASH, BN, FF
e G IR EN TS
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C FaHa Xz aH

i) C # APL 5 C++ 50l AP A58 & —HE, C il £2404% PD_AnalysisConfig, PD_DataType,
PD_Predictor,PD_Buffer fll PD_ZeroCopyTensor, 3 FNKFSHE— 1403/ 25X Lo 4544 DA Kz
WHBINE, FERAHE YR 7R B

PD_AnalysisConfig

PD_AnalysisConfig ZAIATHINGIFMECE, RO THRBICICE ., WG| Fiaf TR A 2 Ml
P TR AR, ERAAEA T I5iA

PD_AnalysisConfig* PD_NewAnalysisConfig(): iz —{> PD_AnalysisConfig HJ¥54}

void PD_DeleteAnalysisConfig (PD_AnalysisConfig* config): T l},% — /l\
PD_AnalysisConfig y354t.

void PD_SetModel (PD_AnalysisConfig* config, const char* model_dir, const
char* params_path): IEMBEAIA KL, S AKRSE AT PD_AnalysisConfig, model_dir,
params_path, H ' model dir J&fif Y e B L LR 17 o B A9 B A%, — A M B 4% SCiE 4,
params_path NAESHL, R

- WRAEE params_path, Bl params_path & NULL, WIASNiZARE RS 5078 % 42 5
model_dir —H(, HABZASCIFFISEHOCHT 5 IEIAR SIS AR, BN SR REA 2
Ao BBy, HEMMASE GBS nodel_dir, HBMMSHRIFHIESY, ATE
TREXM4, FR, HEEAMIE params_path Jj NULL,

- WIRHE T params_path, AT HEHFEHE X, WAEFEH model dir BiEi)ae Zm L
RSO SCE 2 AE A, Bl model_dir {8 AR MIAAL U6 4E, params_path & AN
FIR I SRS, T 898 E X4 -

const char* PD_ModelDir (const PD_AnalysisConfig* config): m R k¥ B
PD_SetModel () ) params_path, WA PAIR [AIARAL SO R A
const char* PD_ProgFile (const PD_AnalysisConfig* config): m R 2 35 ¥

PD_SetModel () ] params_path, NA]PAIR[EIFE S (HK1E .

const char* PD_ParamsFile (const PD_AnalysisConfig* config): B2 I8 B
PD_SetModel () HJ params_path, WA]DLRESEH ;K.

void PD_SwitchSpecifyInputNames (PD_AnalysisConfig* config, bool x): &XE N
true s R AL SR S AR IHEE, RIS 44 PRI E AN F R F A, A5 AR S S A B U . A
PD_ZeroCopyTensor I H 2L ARG, EMKE N true,

void PD_SwitchUseFeedFetchOps (PD_AnalysisConfig* config, bool x): ﬁﬁ%%‘ﬁ
| feed, fetchop. fE{#ill PD_ZeroCopyTensor WAIXEIZIEI N false,

void PD_EnableUseGpu (PD_AnalysisConfig* config, uint64_t
memory_pool_init_size_mb, int device_id): & E I/ GPU, #H Hik<E GPU BiF (B
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£ M) A% £ 1Y Device ID,
e void PD_DisableGpu (PD_AnalysisConfig* config): 2] GPU,
e int PD_GpuDevicelId(const PD_AnalysisConfig* config): iR[E 1Y GPU ¥4 ID,

e void PD_SwitchIrOptim (PD_AnalysisConfig* config, bool x):ixBEHMESGITEIRAL
1,

* void PD_EnableTensorRtEngine (PD_AnalysisConfig* config, int
workspace_size, int max_batch_size, int min_subgraph_size, Precision
precision, bool use_static, bool use_calib_mode): Ffj5 TensorRT. 3T Z %11 i
R, LA Paddle-TensorRT JE T

* void PD_EnableMKLDNN (PD_AnalysisConfig* config): JF/& MKLDNN,

DR B

W, #id—1 PD_AnalysisConfig B84t

PD_AnalysisConfig* config = PD_NewAnalysisConfig();

WRISCOE, WEBAMSH A PR

o USRI AAE— A ABRIA S 2 PR BB B R Z A S RO, A AR Je A, A5
B AEIN __model , HEBAMIE params_path Jj NULL, AFGEHEE 4.

const char* model_dir = "./model/";

PD_SetModel (config, model_dir, NULL);

o YRR A — MBS — DN SROU T, e ARSI IS RO, &2 E 4 -

const char* model_path = "./model/model";
const char* params_path = "./params/params";

PD_SetModel (config, model_path, params_path);

AT | e B U B

PD_EnableUseGpu (config, 100, 0); // ¥t 1004 &7, #HH8 gpu id # 0

PD_GpuDeviceId (config); // REEEFEFY gou id
PD_DisableGpu (config); // #2/ gpu
PD_SwitchIrOptim(config, true); // JFE IR
PD_EnableMKLDNN (config) ; // FFJB MKLDNN

PD_SwitchSpecifyInputNames (config, true);
PD_SwitchUseFeedFetchOps (config, false);
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PD_ZeroCopyTensor

PD_ZeroCopyTensor R EHE ABNIZH R BREE . i — T
 data - (PD_Buffer): WEMEARIRIIE.
* shape - (PD_Buffer): WEM ARIRHIIEIR (shape).
* lod - (PD_Buffer): WEHMHA lod, HEITHFF—HH lod,
« dtype - (PD_DataType): WEGZAZIRWEIEIAL, M2 PD_DataType iR,
* name - (char*): &EME AR,
W Ef# ] PD_ZeroCopyTensor HPAFHE:
* PD_ZeroCopyTensor* PD_NewZeroCopyTensor (): #FAl#—/> PD_ZeroCopyTensor I54t

* void PD_DeleteZeroCopyTensor (PD_ZeroCopyTensor*): Hff—> PD_ZeroCopyTensor

HUER

e void PD_InitZeroCopyTensor (PD_ZeroCopyTensor*): i B OBk IN W4 ke — A
PD_ZeroCopyTensor HIGEH 0 BLI NAFEESTE] .

e void PD_DestroyZeroCopyTensor (PD_ZeroCopyTensor*): M PD_ZeroCopyTensor 1§
£h | data, shape, lod i) PD_Buffer A8,

PD_DataType

PD_DataType s&— MM H P MczE, T EfAA P AR PD_zeroCopyTensor AL,
AFEPA T B AL

e PD_FLOAT32: 32 (i i 7l
o PD_INT32: 32 {ii &7
e PD_INT64: 64 [y

e PD_UINTS: 8 i ILiF-2- 37

R rB

B PAF @ —A> PD_ZeroCopyTensor,

PD_ZeroCopyTensor input;

PD_InitZeroCopyTensor (&input);

W% E PD_ZeroCopyTensor MUBIEIEA 7 =0nF:
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input.dtype = PD_FLOAT32;

PD_Buffer

PD_Buffer A[PAITIXE PD_ZeroCopyTensor HIELW T, $IEH data, shape fl lod. WHFHAT
104

=il

* data: FRAMEEE, RAZ void*, MITAAMEHIT ML
* length: S AR LR TIRKE.
* capacity: NEHEDEMNFARDN, BERTHT length.

IS

PD_ZeroCopyTensor input;
PD_InitZeroCopyTensor (&input) ;

VAN & DNGEES

input.name = "data";

/7 REBRNH B AN

input.data.capacity = sizeof (float) * 1 * 3 * 300 * 300;
input.data.length = input.data.capacity;
input.data.data = malloc (input.data.capacity);
// KEBFEH NG TIR shape

int shape[] = {1, 3, 300, 300};
input.shape.data = (int *)shape;
input.shape.capacity = sizeof (shape);
input.shape.length = sizeof (shape);

/) RERMANBER AR

input.dtype = PD_FLOAT32;

PD_Predictor

PD_Predictor j2— AN tERETING 1%, %5 S X TSR i 74, AT RASE SO 5 B i — R SR ik
(40 OP gy, WA/ SAFRIPLAL . MKLDNN, TensorRT 4§ /2 I Y SCRF4E ) o AL — T B4

e PD_Predictor* PD_NewPredictor (const PD_AnalysisConfig* config): B —1HH
PD_Predictor g4},

e void PD_DeletePredictor (PD_Predictor* predictor): Ifg—4> PD_Predictor g

e

e int PD_GetInputNum(const PD_Predictor* predictor): ZREUBEAEL M A W4,
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e int PD_GetOutputNum(const PD_Predictor* predictor): FHREUEALH B4k,

e const char* PD_GetInputName (const PD_Predictor* predictor, int n): FKREUEFA
% n NMEIATIZATR
e const char* PD_GetOutputName (const PD_Predictor* predictor, int n): 3REUEIAY

# n ISR

* void PD_SetZeroCopyInput (PD_Predictor* predictor, const PD_ZeroCopyTensor*
tensor): ffiffl PD_ZeroCopyTensor LI BRI AR BAAE. TBIR. lod FfEE. HETH
W lod.,

* void PD_GetZeroCopyOutput (PD_Predictor* predictor, PD_ZeroCopyTensor*
tensor): flif] PD_ZeroCopyTensor #(#i 45+ 2 BUM 2 gt i) AR . AR, lod %515 B,
H il A S —Br lod.

e void PD_ZeroCopyRun (PD_Predictor* predictor): afTllag5]2, 52088 iy A2 i
HTTHE

REDRB

WHITSCHTR, MM 2L E PD_AnalysisConfig PAJHi A PD_ZeroCopyTensor B EZ )G, R
BT ER I LA T AR S nT DASRAS ALY ) i

T5E5E M PD_AnalysisConfig HE, BLEMT A SR BANRISCId, X B RS T 7RG

PD_AnalysisConfig* config = PD_NewAnalysisConfig();

const char* model_dir = "./model/";

PD_SetModel (config, model_dir, NULL);

PD_DisableGpu(confiqg);

MANEDVRE.

PD_SwitchSpecifyInputNames (config, true); // {#Jfl PD_ZeroCopyTensor 3 HZ%
EFEEREH false,

PD_SwitchUseFeedFetchOps (config, false); // {#/] PD_ZeroCopyTensor — i

Hk, SEMUAH AR BCE, BB 7 sCEISCTd X RS TR

PD_ZeroCopyTensor input;

PD_InitZeroCopyTensor (&input) ;

'S & ON:EL S

input.name = (char *) (PD_GetInputName (predictor, 0));
/BN B AN

input.data.capacity = sizeof (float) * 1 * 3 * 300 * 300;

input.data.length = input.data.capacity;

input.data.data = malloc (input.data.capacity);

/) FEBHEHMNANTR  (shape)

int shapel[] = {1, 3, 300, 300};

input.shape.data = (int *)shape;

Qi3]
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input.shape.capacity = sizeof (shape);
input.shape.length = sizeof (shape);
/) RERMNBEH LR

input.dtype = PD_FLOAT32;

wa, PATHIG I, SRt AR,

PD_Predictor *predictor = PD_NewPredictor (config);

int input_num = PD_GetInputNum(predictor);
printf ("Input num: %d\n", input_num);
int output_num = PD_GetOutputNum (predictor);

printf ("Output num: %d\n", output_num);

PD_SetZeroCopyInput (predictor, &input); // & B HAH— NN, WRIEZHNEW, 7 HEN—A44

PD_ZeroCopyRun (predictor); // ATl 5] %

PD_ZeroCopyTensor output;
PD_InitZeroCopyTensor (&output) ;

output.name = (char *) (PD_GetOutputName (predictor, 0));
PD_GetZeroCopyOutput (predictor, &output);

i, TPAMRIEHISCHTIAN) PD_ZeroCopyTensor WIBHRATHY, AR IMIMBHRIIESFFHE .

SEEERRHI

N2 H Fluid C APT #E4T 10 A — 522 B, i resnet50 #5124
T #resnet50 FIAUIRRIE, 21T AN R ACRDRF SR F S [

#include "paddle_c_api.h"
#include <memory.h>

#include <malloc.h>

/*

* The main procedures to run a predictor according to c-api:
Create config to set how to process the inference.
Prepare the input PD_ZeroCopyTensor for the inference.
Set PD_Predictor.

Call PD_ZeroCopyRun () to start.

*
G N W N =

* Obtain the output.

* 6. According to the size of the PD_PaddleBuf's data's size, print all the output.

—data.

CFoiaks:)
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(22 30
*/
int main () {
// BE PD_AnalysisConfig
PD_AnalysisConfig* config = PD_NewAnalysisConfig();
PD_DisableGpu (confiqg);
const char* model_path = "./model/model";
const char* params_path = "./model/params";
PD_SetModel (config, model_path, params_path);
PD_SwitchSpecifyInputNames (config, true);
PD_SwitchUseFeedFetchOps (config, false);
// #E—/ PD_Predictor H454t
PD_Predictor *predictor = PD_NewPredictor (configqg);
/7 KBNS AN
int input_num PD_GetInputNum (predictor);
printf ("Input num: %d\n", input_num);
int output_num = PD_GetOutputNum(predictor);
printf ("Output num: %d\n", output_num);
/7 BB B A
PD_ZeroCopyTensor input;
PD_InitZeroCopyTensor (&input) ;
/7 BB AR
input.name = (char *) (PD_GetInputName (predictor, 0));
/7 BB BAE AN
input.data.capacity = sizeof (float) * 1 * 3 * 318 * 318;
input.data.length = input.data.capacity;
input.data.data = malloc (input.data.capacity);
memset (input.data.data, 0, (sizeof (float) * 3 * 318 * 318));
// REBRFEHMANGIW® (shape)
int shapel[] = {1, 3, 318, 318};
input.shape.data = (int *)shape;
input.shape.capacity = sizeof (shape);
input.shape.length = sizeof (shape);
/) BREMNBRE AR
input.dtype = PD_FLOAT32;
PD_SetZeroCopyInput (predictor, &input);
/7 PATTN 5] &
PD_ZeroCopyRun (predictor) ;
(FIUgkEh)
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(£ 50

/7 FRECHIM S

PD_ZeroCopyTensor output;

PD_InitZeroCopyTensor (&output) ;

output.name = (char *) (PD_GetOutputName (predictor, 0));

// KB output )5, AUBIZKIELEM, EHME| data, shape %K
PD_GetZeroCopyOutput (predictor, &output);

float* result = (float *) (output.data.data);
int result_length = output.data.length / sizeof (float);

return 0O;

BATPA LA, S9N paddle_c_apih #% DI BN HE @ (0 E, BRI v AFR BN XAk e, [y, FR3is
libpaddle_fluid_c.so [ & 12 I AFREEAE & o

ST A gec fird4ii%.

OURCE_NAME } \

—lpaddle_fluid_c

0

gcc

Python il API 143

Paddle 3245t T B BEILALEO C+t T, 2 T PG, FRATHEE T Cor FFEXFIZAY Python H211, R
EPEAN B .

HISRAETER 2.0 2 HH Paddle, %7 1T APISCRY.

Python Fiill48 X BiiEL1a

i ] Python Fiijl] API 5 C++ il API #H{Ll, EZEAFE Tensor, DataType, Config fil Predictor, 4
BN T C++ APT Hr[] 44 92514

DataType

class paddle.inference.DataType

DataType X T Tensor WEIRIEA, Mt A Tensor 1 numpy FZHIAMHE, MHFELAT A
o INT64: 64 fif B
o INT32: 32 i

e FLOAT32: 32 iy i
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./native_infer.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/advanced_guide/inference_deployment/inference/python_infer_cn.html

PaddlePaddle

PrecisionType

class paddle.3.inference.PrecisionType

PrecisionType & X[ Predictor izfTHIREER, WHF—FHHA
* Float32: fip32 #1517
e Half: fpl6 F=351T

e Int8: int8 HizizfT

Tensor

class paddle.inference.Tensor

Tensor ;¢ Predictor f)—Fhii A/ B EdEEH, ilid predictor ZRHU A/ H handle 158, %42
BEPAF ik

* copy_from_cpu: M cpu FREUSEALZ T B iy AR
* copy_to_cpu: FIBUEALET T4 4551

* lod: #KHL lod {7 B

* set_lod: & lod {55

e shape: 3KH shape 15 &

* reshape: W& shape 5§ )5,

» type: 3kH DataType 15§ &,

# @|# predictor

predictor = create_predictor (confiqg)

Y N B
input_names = predictor.get_input_names ()

input_tensor = predictor.get_input_handle (input_names[0])

# RERMA
fake_input = numpy.random.randn(l, 3, 318, 318).astype("float32")

input_tensor.copy_from_cpu (fake_input)

# 1547 predictor

predictor.run()

# HE

output_names = predictor.get_output_names ()

(Q9)
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(8 E70)
output_tensor = predictor.get_output_handle (output_names[0])
output_data = output_tensor.copy_to_cpu() # numpy.ndarray 274l
Config

class paddle.inference.Config

Config e QAT ML E, POt TRIAURARIE. . FI T BB 4T IR e DA S 2 R AL T 0 U AR 1) 32
U, FEEAAREA I

e set_model: & B IAE

* model_dir: iR [ABI SR EEAR

* prog_file: JR IR AR

* params_file: R[AZHCCIFHAZ

* enable_use_gpu: & H GPU 4% (A7 M) F1 Device ID
e disable_gpu: 2 GPU

* gpu_device_id: iR [E{#i i GPU ID

e switch_ir_optim: IR 4k ERAFFR)

e enable_tensorrt_engine: JFjF TensorRT

* enable_mkldnn: Jfj& MKLDNN

* disable_glog_info: ZETIIMNH ) glog H &

* delete_pass: Fllll I MR 2 1Y pass

REDRB

BRI S A A PR
o MBS T A B SO R A SR, 5 A BRSO PRI B2, TS0 4 BOA K

__model_

config = Config("./model")

o YRR R — MEBSCHERI— NS RO, e AR MIZ RO

config = Config("./model/model", "./model/params")

ffif] set_model HYEBREMAMSEIAL T A I
HABTIIN S | B TR W
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config.enable_use_gpu (100, 0) # it 100M Z7F, EHFH gpu id # 0
config.gpu_device_id() # REIEAFERAE gpu id
config.disable_gpu () # £ gpu
config.switch_ir_optim(True) # 72 IR itk

config.enable_tensorrt_engine (precision_mode=PrecisionType.Float32,
use_calib_mode=True) # JE TensorRT Tiill, #E % fp32, B

int8 BE&EWL

config.enable_mkldnn () # JF B MKLDNN

Predictor

class paddle.inference.Predictor
Predictor ZizfTMAIG]%, f paddle.inference.create_predictor (confiqg) A, FIiE
BEPATR 7k

o run () asfTING 2L, AR ]S R

e get_input_names (): 3R AR Z R

e get_input_handle (input_name: str): RIBEH AL FIRFET I Tensor

e get_output_names (): 2REUH 1144 R

e get_output_handle (output_name: str): Rk H L KET V) Tensor

REDR B

# WES AnalysisConfig JaR|EHNE|% PaddlePredictor

predictor = create_predictor (confiqg)

# I N Z AR
input_names = predictor.get_input_names ()

input_handle = predictor.get_input_handle (input_names[0])

# REMA

fake_input = numpy.random.randn(l, 3, 318, 318).astype("float32")
input_handle.reshape([1, 3, 318, 318])

input_handle.copy_from_cpu (fake_input)

# 1547 predictor

predictor.run()

# KB
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(£ LT

output_names = predictor.get_output_names ()
output_handle = predictor.get_output_handle (output_names[0])
SEEERRBI
N2 JT] Paddle Inference Python API #E4 7 Ay — 52 B 5l , {#i ] resnet50 izl
N #resnetS0 BRI, GBATAN T iR LU T | 4
python resnet50_infer.py --model_file ./model/model --params_file ./model/params —-
—batch_size 2
resnet50_infer.py WNE 2
import argparse
import numpy as np
from paddle.inference import Config
from paddle.inference import create_predictor
def main () :

args = parse_args ()

# % %E AnalysisConfig

config = set_config(args)

# f|# PaddlePredictor

predictor = create_predictor (configqg)

A ONCIE

input_names = predictor.get_input_names ()

input_handle = predictor.get_input_handle (input_names[0])

* BERA

fake_input = np.random.randn(l, 3, 318, 318).astype("float32")

input_handle.reshape([1, 3, 318, 318])

input_handle.copy_from_cpu (fake_input)

# iE4T predictor

predictor.run ()

# R

output_names = predictor.get_output_names ()

Qi)
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http://paddle-inference-dist.bj.bcebos.com/resnet50_model.tar.gz
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def

def

if

output_handle = predictor.get_output_handle (output_names[0])

output_data = output_handle.copy_to_cpu() # numpy.ndarray 27l

parse_args () :

parser = argparse.ArgumentParser ()

parser.add_argument ("--model_file", type=str, help="model filename")
parser.add_argument ("--params_file", type=str, help="parameter filename")
parser.add_argument ("--batch_size", type=int, default=1, help="batch size")

return parser.parse_args ()

set_config(args) :

config = Config(args.model_file, args.params_file)
config.disable_gpu()
config.switch_use_feed_fetch_ops (False)
config.switch_specify_input_names (True)

return config

name__ == "__main_":

main ()

XFHEIIR

e Tensor

copy_from_cpu (input: numpy.ndarray) -> None

— copy_to_cpu() —> numpy.ndarray
— reshape (input: numpy.ndarray|List[int]) -> None
— shape () —-> List[int]
— set_lod(input: numpy.ndarray|List[List[int]]) —-> None
— lod() —-> List[List[int]]
- type () —-> PaddleDType
¢ Config
— set_model (model_dir: str) —-> None

— set_model (prog_file: str, params_file: str) -> None

5.1.
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set_model_buffer (model: str, model_size: int, param: str, param_size:

int) —-> None

model _dir () -> str

prog_file() —-> str

params_file () —-> str

model_from_memory () —> bool
set_cpu_math_library_num_threads (num: int) -> None
enable_use_gpu (memory_pool_init_size_mb: int, device_id: int) -> None
use_gpu () —> bool

gpu_device_id() -> int

switch_ir_optim(x: bool = True) -> None
switch_ir_debug(x: int=True) -> None

ir_optim() -> bool

enable_tensorrt_engine (workspace_size: int = 1 << 20, max_batch_size:

int, min_subgraph_size: int, precision_mode: AnalysisConfig.precision,

use_static: bool, use_calib_mode: bool) —-> None
set_trt_dynamic_shape_info (min_input_shape: Dict[str, List[int]]l={},
max_input_shape: Dict[str, List[int]]={}, optim_input_shape: Dict[str,

List[int]]={}, disable_trt_plugin_fpl6: bool=False) -> None

tensorrt_engine_enabled() -> bool
enable_mkldnn () -> None
enable_mkldnn_bfloatl6() -> None

mkldnn_enabled () -> bool

set_mkldnn_cache_capacity (capacity: int=0) -> None
set_mkldnn_op(ops: Set[str]) —> None
set_optim_cache_dir(dir: str) -> None
disable_glog_info () —> None

pass_builder () -> paddle::PassStrategy

delete_pass (pass_name: str) -> None
cpu_math_library_num_threads () —-> int
disable_gpu() —-> None
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— enable_lite_engine(precision: PrecisionType, zero_copy: bool,

passes_filter: List([str]=[], ops_filter: List[str]=[]) —-> None
— lite_engine_enabled() -> bool
— enable_memory_optim() —-> None
— enable_profile() -> None
— enable_quantizer () -> None
— quantizer_config() —-> paddle::MkldnnQuantizerConfig
- fraction_of_gpu_memory_for_pool () —-> float
— memory_pool_init_size_mb () -> int
— glog_info_disabled() -> bool
- gpu_device_1id() —-> int
— specify_input_name () -> bool
— switch_specify_input_names (x: bool=True) -> None
— specify_input_name (q) -> bool
— switch_use_feed_ fetch_ops(x: int=True) -> None
— use_feed_fetch_ops_enabled() —-> bool
— to_native_config() -> paddle.fluid.core_avx.NativeConfig

* create_predictor(config: Config) -> Predictor

¢ Predictor

— run() —> None

— get_input_names () -> List[str]

— get_input_handle (input_name: str) -> Tensor

— get_output_names () -> List[str]

- get_output_handle (output_name: str) —> Tensor
— clear_intermediate_tensor () —-> None

— try_shrink_memory () -> None

— clone () —-> Predictor

¢ PredictorPool

— retrive (idx: int) -> Predictor

SRR Cor FTNE 1, Herps ST BN 1 B S HORR [
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https://github.com/PaddlePaddle/Paddle/blob/develop/paddle/fluid/pybind/inference_api.cc

PaddlePaddle

5.1.2 BahinEpE

AREPRAZE T R b MU | % Paddle-Lite:

o Paddle Lite: fRj%L/48 7 Paddle-Lite 457 r5 DA Sz (6 FH VA HH o

Paddle-Lite

Paddle-Lite “j Paddle-Mobile [ FFUR , 72 (7 S BLIE TR S ae N 3 2 3 St e AL s R, Sefpsd) ™
TG, R rERE . BEIATRE A HNG 1%, FEfRFFAI PaddlePaddle JTEAEXTH5h, HLAZ
SRR AN ZRAEZE ™ AR

SERLAH FH SCRY (T Paddle-Lite SCRY o

PATH BRI B B B R AR, Bl il ARG E AT B, TeARA e =T i, A se
1] 80 > Op+85 4~ Kernel (2%, X ARMV7 HA7 800K, ARMV8 Iy 1.3M, Fn] AR IS A%. e
BB, SAGRLEI AT B, TeRasMr L.

PERE

it

Y ARM CPU PERBIAL , XN ) Sl A 7 s S5 B kermel (58 ], SR KRIEITSLVERE, A6 HipAd 1
PSRRI SCRFRACRL, 45 PaddleSlim HUH 140 T H ko, wl DASR AL B s PERERY
WEMBES . 7£ Huawei NPU, FPGA Lth BAHREFAIIEREREL.

BB RERC (T Benchmark S0,

iR

fifiFJ57, Paddle-Lite RS BIT N 2 P ARA TR T RAF 0T BR T 328 ARM CPU., Mali GPU ., Adreno
GPU, iffplIsCH; 74 NPU, DAK FPGA S50 e # ) iz MM UREIF o RIRE SR SR B8 RAL . HURRR
i AL R, ARSI 2 R 5 F -

RS RFJ5 T, Paddle-Lite Al PaddlePaddle YIIZRHEZE Y Op 5%, $RHUEH 2 BB SZRFRE S . HHTE ™65
ik 18 A 85 A~ OP PR EEAIPERE, X ILE SR TR O Y SRy, B2, BlAEn,,
THFE) OCR B SCHF . AR SRS N 2 B SCRFIRIE -

HEZLSEZ5 5Tl [ T PaddlePaddle 4, X HABIZRHEZL AR R . 2487, SZHF Caffe F1 TensorFlow i)l %k
SR AR 55 [X2Paddle] (https:/github.com/PaddlePaddle/X2Paddle) 4 T HSCH ., K K450 ONNX

SRR AR S
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https://paddle-lite.readthedocs.io/zh/latest/
https://github.com/PaddlePaddle/models/tree/v1.5/PaddleSlim
https://paddle-lite.readthedocs.io/zh/latest/benchmark/benchmark.html

PaddlePaddle

20

Paddle-Lite RS IITE 5 I8 TR ZRELEAIF- GRS, I H5RiL T 2R E— B R G AT AE
1, ZAEHREREICALAREE,  RAKO s W T e A 5T

P
[ Caffe J [Tensnrﬂnw J ﬁ
Paddle | \~——F  / ~
x9Paddle Model Compatibility
M
’ Model ﬂ
r Program |
A 4
TypeSystem
..................................................................................................................................... Analysis Phase
SSA Graph

Execution Phase

HHr, Analysis Phase f4% T MIR(Machine IR) AH AT, REAE X A OB TY ) 1 58 B B0 BAAR A i 4 51) Rk
TG . WEEAE N Z ik, Execution Phase H3 & %) Kernel (34T, FLATDARASHERE:, DA
B e B

EIERY
LY
EIELY

(B

(B
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Paddle-Mobile #H4} Paddle-Lite gYiiiBA

Ji Paddle-Mobile 1EH—AE )1 T A X V-G 1) PaddlePaddle #ilil5 |4, E SZ L Mg 14, 3% ARM
CPU. Mali GPU, Adreno GPU, PLJ% 7 #:3E % #4511 GPU Metal S2¥1 . ZU5. ZU9 %5 FPGA J %t . WEFIR
% arm-linux FF &M . FEAENC AR 2S5 B uE. X3 SCRY 2% mobile/README

Paddle-Mobile F {4 T+ H A4 B4 4y Paddle-Lite )5, )5 paddle-mobile [z 8 S K CAR BB AL T
YRR, B PR I Paddle-mobile fUiH. FAMRALT mobile/ HfH, JEZi—EmfH 24k didr, It
FTMAETIER . FUERGE T2 T k.

metal, web FRIEHANXT IS, SSURSEAE . /metal Fl . /web HE FIF LMY . XEFRE4H) GPU Metal 52
PRI 52K S web A um AN F5 2K, AT DABLHEEHE A GX S H 5% .

B

Paddle-Lite {5 % 1 DA FHFUEIH -
* ARM compute library

e Anakin , Anakin X[V JiCJZ B —LE 0 AL SE 0 2 8546 53] Paddle-Lite, Anakin {4 PaddlePaddle 2141 Y
—N e ERE TN T H , M HEATEM:, X) Paddle-Lite /5 B %51k Anakin CRIATIH LS. 25,
Anakin NEF+ .

XS RIR

o WA AT Github Issues JR4RAZ A, 445 5 @Y
o MEANAE: K3 PaddlePaddle
« QQ #¥: 696965088

* B YGHR FAEPaddlePaddle 12127 SZAE(# 1] PaddlePaddle il I i AIAI 255, 8 i R AFH91E IR 55U

5.1.3 ERIEYSE

PaddleSlim @ — M T R R, WEBIRsE, Eakfe. MR, BSREBHEHRRE—R
IR P A 50

X4 FA Y, PaddleSlim $RALSE 8L R gt e 2, TG A2E. K. 25 S5 & Fh 282 A I3
Wik, [RIRHAERR 22 NLP Ui A i IR 46 7 5. 5 4h, PaddleSlim 2 HAE A Wr 5636 4% Fh PR 45 SIS AE 2
HLFFYEAT 55 1) benchmark, PAEMV45 H 5% .

XA RS AN ST E BT A5, PaddleShim S {4 F L4 Sk i IR Z M B 1, 5 S A BE. AR
M BRoRrie 3O ¥k . PaddleSlim MRIZRES) . BRI S VRIS 37 57 45 A B SCRPIT A8 EA TS s 46 5
WA 6 BT TAE
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https://github.com/PaddlePaddle/Paddle-Lite/blob/develop/README
https://github.com/PaddlePaddle/Paddle-Lite/tree/develop/lite
https://github.com/PaddlePaddle/Paddle-Lite/tree/develop/lite
https://github.com/ARM-software/ComputeLibrary
https://github.com/PaddlePaddle/Anakin
https://ai.baidu.com/forum/topic/list/168

PaddlePaddle

gk

o BIRTE
- BRGEE Y S0
— HET BRI BB TE B
- BT SERR B BT

« E ML
- TELREALIIZ: (training aware)
- B2 (post training)

o FHiRZE
- SRR R
- AR AR

o PIER L5 A 38R (NAS)
— SCRPEETHECREA I R A 2 M 45 451 H S i R
— ¥ One-Shot [ 2454 F 31182
— 3CHF FLOPS / RE{FGE I 2434
- XL T AR
- P A E B RFEAE R A

i

=R

S -
Paddle >=1.7.0

pip install paddleslim —-i https://pypi.org/simple

=/

o PTG Sl R R G 2 A R ] PaddleSlim.,
o VEFIT#E: PaddleSlim = Fr Bt .

o BN SRR RR 28 . FARKIN AN FRTE SO BB B SCIn g, ammiaug iz, sl
LA AT E T 2 FT ZRA L

* AP 3t

» Paddle F1% : A2 AR AEASIN 28 Hh 66 1] PaddleSlim.,
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https://paddlepaddle.github.io/PaddleSlim/quick_start/index.html
https://paddlepaddle.github.io/PaddleSlim/tutorials/index.html
https://paddlepaddle.github.io/PaddleSlim/model_zoo.html
https://paddlepaddle.github.io/PaddleSlim/api_cn/index.html
https://github.com/PaddlePaddle/PaddleDetection/tree/master/slim

PaddlePaddle

o Paddle /375 A ZRHMAITE 4y 1 B i fdi | PaddleSlim

e PaddleLite: A28 al{s Fl Fii 2 PaddleLite #5328 PaddleSlim j= H! iz

BB 5y EE 4R SRIE R

SHRER

B ImageNet2012; #57: MobileNetV1;

EEENEER

¥iz: Pascal VOC; #E: MobileNet-V1-YOLOvV3

#iE: COCO; ##E): MobileNet-V1-YOLOvV3

#ER

B ImageNet2012; #5574 : MobileNetV2
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https://github.com/PaddlePaddle/PaddleSlim/tree/develop
https://paddlepaddle.github.io/Paddle-Lite/

CHAPTER O

Sl Lk

BATPAE L AT R, TR RS A U R R A (8 1
o A ARPEET T U6 « i R RAE SR TT 4R 2 1 I 2K
o filJ1] FleetAPT JEF 77511 xCiJII 2% - B R ARHESE Fleet AP 58 73 1 Uil % .

6.1 S ilgRIREFIE

6.1.1 {#H Fleet APl # 1T %= 4k

M PaddlePaddle Release 1.5.1 FFi&, ‘B ###(H ] Fleet API #7431 145

BEERMG

 [x] b4 PaddiePaddle, WSRMARDE, WEH U
¢ X EAREARM RIS, 5% PHLIIG AR RHLING, HE72]
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./cluster_quick_start_cn.html
./fleet_api_howto_cn.html
https://github.com/PaddlePaddle/Paddle/releases/tag/v1.5.1
https://www.paddlepaddle.org.cn/documentation/docs/zh/install/index_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/beginners_guide/coding_practice/single_node.html

PaddlePaddle

RITEMMEES
A AR BI, SERBUGES, RUHIAT A Fleet APY #EAT A QUSRI RE BT %, FF A
FRALERFEARALL 1 PR 4 s AT 7 B

NI, X ARG LS ZHUR GRS, PR A A [ 5 sl 2E T SRl 2 U
Eait) =B

from __ future__ import print_function
from args import parse_args
import os

import sys

import paddle
import paddle.distributed.fleet.base.role_maker as role_maker

import paddle.distributed.fleet as fleet

from network_conf import ctr_dnn_model_dataset

dense_feature_dim = 13

sparse_feature_dim = 10000001

batch_size = 100
thread_num = 10

embedding_size = 10

args = parse_args()

def main_function(is_local):

# common code for local training and distributed training
dense_input = paddle.static.data(
name="dense_input", shape=[dense_feature_dim], dtype='float32")
sparse_input_ids = [
paddle.static.data (name="C" + str (i), shape=[1], lod_level=1l,
dtype="int64") for i in range(l, 27)]

label = paddle.static.data(name="label", shape=[1], dtype="int64d")

dataset = paddle.distributed.QueueDataset ()
dataset.init (
batch_size=batch_size,
thread_num=thread_num,
input_type=0,

pipe_command=python criteo_reader.py %d" ¢ sparse_feature_dim,

(QA)
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(£ LT
use_var=[dense_input] + sparse_input_ids + [labell])
whole_filelist = ["raw_data/part-2d" % x
for x in range(len(os.listdir("raw_data™)))]
dataset.set_filelist (whole_filelist)
loss, auc_var, batch_auc_var = ctr_dnn_model_dataset (
dense_input, sparse_input_ids, label, embedding_size,
sparse_feature_dim)
exe = paddle.static.Executor (paddle.CPUPlace())
def train_loop (epoch=20) :
for i in range (epoch):
exe.train_from_dataset (program=paddle.static.default_main_program(),
dataset=dataset,
fetch_list=[auc_var],
fetch_info=["auc"],
debug=False)
# local training
def local_train():
optimizer = paddle.optimizer.SGD (learning_rate=le-4)
optimizer.minimize (loss)
exe.run (paddle.static.default_startup_program/())
train_loop ()
# distributed training
def dist_train():
role = role_maker.PaddleCloudRoleMaker ()
fleet.init (role)
strategy = paddle.distributed.fleet.DistributedStrategy ()
strategy.a_sync = True
optimizer = paddle.optimizer.SGD (learning_rate=le-4)
optimizer = fleet.distributed_optimizer (optimizer, strategy)
optimizer.minimize (loss)
if fleet.is_server():
fleet.init_server ()
fleet.run_server ()
elif fleet.is_worker():
Qi)
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(£ 50

fleet.init_worker ()
exe.run (paddle.static.default_startup_program())

train_loop ()

if is_local:
local_train()
else:

dist_train ()

if name == '_main '

main_function(args.is_local)

« Y RGP EEY 10 Uik 2 dataset, AT ERAARYSCRIAIIIATE S Dataset APL .

BHINLREE S

python train.py —--is_local 1

BHRU S HRXINGR B3 &

MBS Z NG R3S, XERATAE] T paddle 4 & 1) — 5 28h#5 launch_ps, PR PAFE E worker
A server PRI T SRS 24T 55 1) JE 8l

python -m paddle.distributed.launch_ps —--worker_num 2 --server_num 2 train.py

E551247H) HAEAE TAE H %Y logs HR R RIDAER , UEREDS (T UL 1 XD Ko

6.2 {E FleetAPI #1745z %k

6.2.1 FleetAPI i&iti8H

Fleet 52 PaddlePaddle 437731l 2k 75 2% APL, Fleet 44 ) H T PaddlePaddle, $AF—BA H7 22 H AR
AP AR . Fleet AU TH7E Sy AL TP R M TAUE . P W] DAMRZS 25 MBS DI 2578 )7
A LT AR AN SRR T . b, IR 500 m] DAIE T Fleet APT 42 11 R 3% & .
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https://www.paddlepaddle.org.cn/documentation/docs/zh/2.0-rc1/api/paddle/distributed/QueueDataset_cn.html

PaddlePaddle

6.2.2 Fleet API & Lk FRHI

NI &EXE Fleet APL fe s WP RIS 5%, I —MEIRMEORG], H BRI A PO TR R i .
o JRBEHATE L MLP MZEAT

import paddle

def mlp (input_x, input_y, hid_dim=128, label_dim=2):
fc_1 = paddle.static.nn.fc (input=input_x, size=hid_dim, act='tanh'")
fc_2 = paddle.static.nn.fc(input=fc_1, size=hid_dim, act='tanh')
prediction = paddle.static.nn.fc(input=[fc_2], size=label_dim, act='softmax')
cost = paddle.static.nn.cross_entropy (input=prediction, label=input_y)
avg_cost = paddle.static.nn.mean (x=cost)

return avg_cost

o SE SC—AHE AT B E Y Reader 17T

import numpy as np

def gen_data():
return {"x": np.random.random(size= (128, 32)).astype('float32'),

v": np.random.randint (2, size=(128, 1)) .astype('int6d")}

o FAY Trainer & X

import paddle
from nets import mlp

from utils import gen_data

input_x paddle.static.data (name="x", shape=[None, 32], dtype='float32")

input_y = paddle.static.data(name="vy", shape=[None, 1], dtype='int64d")

cost = mlp (input_x, input_y)
optimizer = paddle.optimizer.SGD (learning_rate=0.01)
optimizer.minimize (cost)

place = paddle.CUDAPlace (0)

exe = paddle.static.Executor (place)
exe.run (paddle.static.default_startup_program())
step = 1001
for i in range(step):
cost_val = exe.run(feed=gen_data (), fetch_list=[cost.name])

print ("step cost= " % (i, cost_val([0]))

* Parameter Server JI|Z5: 7 %=
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SRR 25 5 EXT TRAUAREEE, AR AT N R iE A, TR T MR B A 2 4
Parameter Server ST ZRa0 R B0

import paddle
paddle.enable_static ()

import paddle.distributed.fleet.base.role_maker as role_maker

import paddle.distributed.fleet as fleet

from nets import mlp

from utils import gen_data

input_x = paddle.static.data(name="x", shape=[None, 32], dtype='float32")

input_y paddle.static.data (name="vy", shape=[None, 1], dtype='int64")
cost = mlp(input_x, input_y)

optimizer = paddle.optimizer.SGD (learning_rate=0.01)

role = role_maker.PaddleCloudRoleMaker ()

fleet.init (role)

strategy = paddle.distributed.fleet.DistributedStrategy ()

strategy.a_sync = True

optimizer = fleet.distributed_optimizer (optimizer, strategy)

optimizer.minimize (cost)

if fleet.is_server():
fleet.init_server ()

fleet.run_server ()

elif fleet.is_worker():
place = paddle.CPUPlace ()
exe = paddle.static.Executor (place)

exe.run (paddle.static.default_startup_program())

step = 1001
for i in range (step):
cost_val = exe.run
program=paddle.static.default_main_program(),
feed=gen_data(),
fetch_list=[cost.name])
print ("worker_index: $%d, step%d cost = $f" %

(fleet .worker_index (), 1, cost_val[0]))
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« Collective Y| 25 J5 1%

Collective Training il #7E GPU ZHLZ RUNZRH N, —BAEZ BN gb AR I, FATET B
TP BAAILASE AR 5 S H AT Collective Ty JAREAT 7041 sCUNZRA /R B ANT :

import paddle
paddle.enable_static()

import paddle.distributed.fleet.base.role_maker as role_maker

import paddle.distributed.fleet as fleet

from nets import mlp

from utils import gen_data

input_x paddle.static.data (name="x", shape=[None, 32], dtype='float32")

input_y = paddle.static.data(name="y", shape=[None, 1], dtype='int64")

cost = mlp (input_x, input_y)
optimizer = paddle.optimizer.SGD (learning_rate=0.01)
role = role_maker.PaddleCloudRoleMaker (is_collective=True)

fleet.init (role)

optimizer = fleet.distributed_optimizer (optimizer)
optimizer.minimize (cost)

place = paddle.CUDAPlace (0)

exe = paddle.static.Executor (place)

exe.run (paddle.static.default_startup_program())

step = 1001
for i in range(step):
cost_val = exe.run
program=paddle.static.default_main_program(),
feed=gen_data(),
fetch_list=[cost.name])
print ("worker_index: 2d, step$d cost = 2f" %

(fleet.worker_index (), i, cost_val[0]))
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6.2.3 Fleet APl {gx843E 005 B8
Fleet APl 00

¢ init(role_maker=None)

— fleet ¥JhAtk, FEAM fleet HAbE DRSS, 1T & LW AT &
¢ is_worker()

— Parameter Server Y| 2P HTH , HIBRY HI T AR5 2 Worker 5 i, 23R [\ True, 75 M)3% 5] False
e is_server(model_dir=None)

— Parameter Server YI|ZxP il , HIKRYS HI T SRS 2 Server F7 5, MR W] True, 7503 [1] False
e init_server()

— Parameter Server |27, fleet 1% model_dir FRAF- IR ELAH 5 S 504 T parameter server [T 41L
e run_server()

— Parameter Server Y| 2P {HTH , F 53N server k55
« init_worker()

— Parameter Server JI|ZxP 1l , FH 3% 5 3h worker i Ik 4%
* stop_worker()

- g g, 151k worker
* distributed_optimizer(optimizer, strategy=None)

- AR g . 1T AL optimizer, I BLE AU SRSRNG IR o] — A3

optimizer

RoleMaker

¢ PaddleCloudRoleMaker

— i i&: PaddleCloudRoleMaker & — /> g% £5f 35, I {# J§ paddle.distributed.launch = # pad-
dle.distributed.launch_ps =34

— Parameter Server i)l| 27~ :

import paddle
paddle.enable_static ()

import paddle.distributed.fleet.base.role_maker as role_maker

import paddle.distributed.fleet as fleet

(FItgkgs)
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(& k)
role = role_maker.PaddleCloudRoleMaker ()
fleet.init (role)
- Bk
python -m paddle.distributed.launch_ps --worker_num 2 —--server_num 2 trainer.

=Py

— Collective Jl| 257~ :

import paddle
paddle.enable_static ()

import paddle.distributed.fleet.base.role_maker as role_maker

import paddle.distributed.fleet as fleet

role = role_maker.PaddleCloudRoleMaker (is_collective=True)

fleet.init (role)

- R

python -m paddle.distributed.launch trainer.py

¢ UserDefinedRoleMaker
- fik: HPEECT EMAaFE, IP g fEE

- Bl

import paddle
paddle.enable_static ()

import paddle.distributed.fleet.base.role_maker as role_maker

import paddle.distributed.fleet as fleet

role = role_maker.UserDefinedRoleMaker (
current_id=0,
role=role_maker.Role.SERVER,
worker_num=2,

server_endpoints=["127.0.0.1:36011", "127.0.0.1:36012"1)

fleet.init (role)
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CHAPTER /

EE XPURHIBIT R

HERAG A& 4LH2E (Baidu KUNLUN Al Computing Processor) 2 H B4E+4E AL =B RS2 BT 2019 4
R ALS . BT 8 AR Jeit XPU 284, A nimflilZimpg N TR 5 mit. AERG
RS HABE AR A A, FTiE— e E e ALRRAERS, HEMYHT#EZ ALY
AE + “BYAT L4, I RE SRR, R ENE . R TP S . B2 RS XPU I i A
ARFghril s B o ZH AT WA AR TERTAL R & XPU I A FisfT '

o RIS XPU L H 128« ®RZFR 6 XPU IS HisfT

o KRAELEL & xpu HUZRE UL« TRIRAESL R & xpu JRZEHE LA

o RFMEZLEL & XPU Ml Zn il « RRIEZL R & XPU Wil ks 1l

7.1 KRB L XPU S 3ZH

(K% 2.0 AR IR 6 XPU, HEETER G XPU HI X86 (Intel) CPU FIS:H] 12 /MEA ML EA-F/ N %
RN, R E TR

PERHCEAE CRIRALE A, AU E 2 github.com/PaddlePaddle "I i 37 repo,  clone "Ik RJ n] R HUIT
AR S

i ARM ZERg s ke . ARThFRE. AR H 2528 ., ARM CPU W Z ik A PC RS54, K%
FELE = CPU 44y R ] ARM 2244, FEiX—ia% T, HAHFMH27E W CPU AR & XPU Fizfr &K,
W BT L BHIE ResNetS0 11| 2500 51 .

B ) PR DL S A B A N BHTE JG S IR AR N . = MEBE T 22 PaddleInference ., PaddleLite, PaddleServing
I BATH R A b 3FF R XPU. WIS
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https://cloud.baidu.com/product/kunlun.html
./paddle_2.0_xpu_cn.html
./paddle_install_cn.html
./train_example_cn.html

PaddlePaddle

7.2 RRHESRE S XPU lRRKIHEA

TREAR AR

L. TG R X FE 2 XPU [f) wheel {2
H Rt wheel 40 JUSCRFRFHERES -
45K CPU+ B¢ XPU+Ubuntu 2245
& CPU+ X XPU+ it V10 2%4;
2. PRNSGR PRI
HABIRSEE e S 1 2%

7.21 L#EHKX—: Bit Wheel g2

THZEES

N 1: 3R CPU+ £ XPU+Ubuntu %%

Python3.7

wget https://paddle-wheel.bj.bcebos.com/kunlun/paddlepaddle-2.0.0-cp37-cp37m-linux_
—»x86_64.whl

python3.7 -m pip install -U paddlepaddle-2.0.0-cp37-cp37m-linux_x86_64.whl

Python3.6

wget https://paddle-wheel.bj.bcebos.com/kunlun/paddlepaddle-2.0.0-cp36-cp36m-linux_
—x86_64.whl

python3.6 -m pip install -U "~ "paddlepaddle-2.0.0-cp36-cp36m-linux_x86_64.whl

Python2.7

Wget https://paddle-wheel.bj.bcebos.com/kunlun/paddlepaddle-2.0.0-cp27-cp27mu-linux_
—x86_64.whl

python2.7 -m pip install -U "~ “paddlepaddle-2.0.0-cp27-cp27m-linux_x86_64.whl

N 2: kI CPU+ £ XPU+ il V10 5

Python3.7
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wget https://paddle-wheel.bj.bcebos.com/kunlun/paddlepaddle-2.0.0-cp37-cp37m-linux_
—aarch64.whl

python3.7 -m pip install -U paddlepaddle-2.0.0-cp37-cp37m-linux_aarch64.whl

Python3.6

wget https://paddle-wheel.bj.bcebos.com/kunlun/paddlepaddle-2.0.0-cp36-cp36m-linux_
—aarch64.whl

python3.6 -m pip install -U paddlepaddle-2.0.0-cp36-cp36m-linux_aarch64.whl

AR UG SRR B XPU Y wheel £t BUPRSE AR, HEF G USRS F AT 43 SRR 6 XPU 9.
i Ik 40 2 S R ST ABE A python B python3 3JE A python fifREAS , A

import paddle

FHA

paddle.utils.run_check ()

5 1 3 PaddlePaddle is installed successfully!, {5iRH#&E {sh4e3E .

722 REFRZ: NRBHEFIFHES XPUNE
iR &

YR CPU+ B XPU+Ubuntu &%
o AbZ%: Intel(R) Xeon(R) Gold 6148 CPU @2.40GHz
o Bff:£&%:: Ubuntu 16.04.6 LTS
 Python JjiAs: 2.7/3.6/3.7 (64 bit)
* pip 3% pip3 iiA: 9.0.1+ (64 bit)
e cmake A : 3.10+
o gec/g++ AN : 8.2+
&I CPU+ B XPU+ bl V10 £5;
o AbPRZY: Phytium,FT-2000+/64
o WE&RS:: Kylin release V10 (SP1)/(Tercel)-aarch64-Build04/20200711

 Python JjiA: 3.6/3.7 (64 bit)
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* pip 2% pip3 ffiA: 9.0.1+ (64 bit)
e cmake A : 3.10+

o geo/g++ A 8.2+

RimERRER:

1. Paddle i cmake FEAT40 A0, F54E cmake JRAS >=3.10, WEREAERGIRAEPTRATE T A8 RAR
cmake, FEFEZEBEAIN, HNFEE

wget https://github.com/Kitware/CMake/releases/download/v3.16.8/cmake-3.16.8.tar.gz
tar -xzf cmake-3.16.8.tar.gz && cd cmake-3.16.8

./bootstrap && make && sudo make install

1. Paddle P#fi 1] patchelf HAB SIS 1) rpath, WIPREAERGFL BRI ELIE T patchelf, FIEZERIT,
LIRS 2, WS %

./bootstrap.sh
./configure
make

make check

sudo make install

1. R ¥HErequirments.txtZ:2E Python 4 7
2. 4 Paddle IS SRS S T F 5 F 1) Paddle SCPESerft, FFEA Paddie F

git clone https://github.com/PaddlePaddle/Paddle.git
cd Paddle

1. @) 3 release2.0 432 R #4745 1% -

git checkout ["4X4%& 1]

Bidn:

git checkout release/2.0

1. FF Hiig @@ g A—0 build 9 H %~

mkdir build && cd build

L BEBI AR P TIPSO R 2, T RE T R GBI R 2 B 13 A, BB IR SRR T I S KSR

ulimit -n 4096
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https://github.com/PaddlePaddle/Paddle/blob/develop/python/requirements.txt

PaddlePaddle

1. 447 cmake
2. HARGRIFRSEI S S S 0L g 1 e i 22
Yek§/R CPU+ B XPU+Ubuntu R4¢

Python3

cmake .. -DPY_VERSION=3 -DPYTHON_EXECUTABLE='which python3® -DWITH_MKL=OFF -DWITH_
—XPU=ON -DWITH_GPU=OFF -DWITH_TESTING=OFF -DCMAKE_BUILD_TYPE=Release —-DWITH_XPU_

—BKCL=0ON

Python2

cmake .. -DPY_VERSION=2 -DPYTHON_EXECUTABLE='which python2® -DWITH_MKL=OFF -DWITH_
—XPU=ON -DWITH_GPU=OFF -DWITH_TESTING=OFF -DCMAKE_BUILD_TYPE=Release -DWITH_XPU_

—BKCL=0ON

k% CPU+ E£ XPU+ ik V10 R5¢

Python3

cmake .. —-DPY_VERSION=3 -DPYTHON_EXECUTABLE='which python3® -DWITH_ARM=ON -DWITH_
—TESTING=OFF -DCMAKE_BUILD_TYPE=Release —-DON_INFER=ON -DWITH_XBYAK=OFF -DWITH_XPU=ON._
——DWITH_GPU=OFF -DWITH_LITE=ON -DLITE_GIT_TAG=develop -DWITH_ AARCH64=0N

1. AT R A

make -3j$ (nproc)

1. 43l i3t A Paddle/build/python/dist H 5% K $% 21| A= 5 ). whi £,

2. ¥R whl £ copy ARG XPU [ FARHLEE b, IF7E HAFHLAS ERRSitrequirments. xtZ2%% Python
A . (ASRGHRHLE R R 6 XPU [ FAGHLES, Wit )

3. TEHA LG XPU (1) B Frblgs 225 4ai5 41 whl 43 : pip install -U (whl f3f#445) 85 pip3 install -U (whl
WHHT). 285, ZHECEME S XPU Pl I PaddlePaddle 114 25 %45

AR S
LSRR TR PABE A python B python3 HEA python fi RS, HiIA

import paddle

A

paddle.utils.run_check ()

5 1 3 PaddlePaddle is installed successfully!, 3R sl 4e3E .,
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https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/install/Tables.html#Compile
https://github.com/PaddlePaddle/Paddle/blob/develop/python/requirements.txt

PaddlePaddle

sn{arENE

8 DA R v 4 12k PaddlePaddle::

pip uninstall paddlepaddle

Y

pip3 uninstall paddlepaddle

7.3 RIRHESRE S XPU Wil R B

i XPU 1%k cpu/gpu #[A], HFEEN -0 use_xpu=True, F#/RHATHER A L.

7.3.1 ResNet50 T&Hiz1TR6l:

PSR 8 S

cd path_to_clone_PaddleClas
git clone -b release/static https://github.com/PaddlePaddle/PaddleClas.git

AT A7) PaddleClas ff)github repo B 42 N 2R Y .

B T

#FLAGS B BFHL FI%, WRFES 2 M F

export FLAGS_selected_xpus=0,1

# Ja sl 4

Python3.7 tools/train_multi_platform.py -c¢ configs/kunlun/ResNet50.yaml —-o use_

—gpu=False -0 use_xpu=True

HE: W CPU+ B XPU EREE MR R 2 Rl
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CHAPTER 8

BEX OP

ARG ST Operator, A 15— L0 B 1 7 25 35901
o U5 ) C++ op
s C++ op FH R F R R I
* QA5 H7 ) Python op
o WMTAEREZR MR E L C++ op

8.1 WISty C++ OP

8.1.1 WEE

AR R BNES, RN GESH T 0.
* framework: :OperatorBase: Operator(fij5, Op) £,
e framework: :OpKernel: Op i1 EEIEZE, FRYFE Kernel.,
e framework: :0OperatorWithKernel: #k& H OperatorBase, Op HI1E KA, FrVEA Kernel.

* framework: :0pProtoAndCheckerMaker: iiR1Z Op ki A & . Bk, HB, FZHT Python
APT 4 A 1l

MR 4275 Kernel, AT PAKE Op 43 A Wif: 435 Kernel 1) Op AR5 kernel [ Op:
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./new_op.html
./op_notes.html
./new_python_op.html
./custom_op.html
https://github.com/PaddlePaddle/FluidDoc/blob/develop/doc/fluid/design/motivation/refactorization.md#operatoropwithkernelopkernel

PaddlePaddle

» {5 Kernel [f) Op 2k OperatorWithKernel, X2 Op BYUIRESL IS5 AR EL . Bdfn
Jar B ITTER A DA K Op SEBL I 1 55 =5 FESE A ¢ el ConvOp, AR CPU 5, — kil
T E F mKD RE R R B TR B VESE R, AR B GPU 314, — 8@k A cublas J28 HH fr) i g Tl B AR S PR,
B EHA cudnn BB

* A% Kernel #] Op 447K [ OperatorBase, [KHiXZE Op [YIRESE L5 B4 DA S i A IECHEASAH 5 o
Fel WhileOp. IfElseOp 4.

ARFRE BN AT Kernel [ Op W[5, fj BLEL4SE Op B ST B N AT :

SEBLHHY op HRASN A H Spaddle/fluid/operators &, CfFArF LA *_op.h (W), *_op.cc . *_op.cu (#ll
f) HR. RERIESCIES A op AL R Python 5.

TR PARE TR AR, BIMulOp Ry ik /23 ] 547 Kernel [ Operator .
8.1.2 =t C++ 3
£ ProtoMaker 3

HFERIERY A0 $0ut =X * YS, A WLZIH A, — D 4
HEE L ProtoMaker Kffid% Op WA . fih, FHUSITERE:

class MulOpMaker : public framework::OpProtoAndCheckerMaker ({
public:
void Make () override {
AddInput ("X", " (Tensor), The first input tensor of mul op.");
AddInput ("Y", " (Tensor), The second input tensor of mul op.");
AddOutput ("Out", " (Tensor), The output tensor of mul op.");
AddAttr<bool> ("use_mkldnn",
" (bool, default false) Only used in mkldnn kernel")
.SetDefault (false);
AddAttr<int> (

"x_num_col_dims",

R"DOC ( (int, default 1), The mul_op can take tensors with more than two
dimensions as its inputs. If the input $X$ is a tensor with more
than two dimensions, $X$ will be flattened into a two-dimensional
matrix first. The flattening rule is: the first “num_col_dims"
will be flattened to form the first dimension of the final matrix
(the height of the matrix), and the rest “rank(X) - num_col_dims"
dimensions are flattened to form the second dimension of the final
matrix (the width of the matrix). As a result, height of the
flattened matrix is equal to the product of $X$'s first
"x_num_col_dims® dimensions' sizes, and width of the flattened
matrix is equal to the product of $X$'s last "rank(x) - num_col_dims"

dimensions' size. For example, suppose $X$ is a 6-dimensional

(Rt
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https://github.com/PaddlePaddle/Paddle/tree/develop/paddle/fluid/operators
https://github.com/PaddlePaddle/Paddle/blob/develop/paddle/fluid/operators/mul_op.cc

PaddlePaddle

[CAWY)
tensor with the shape [2, 3, 4, 5, 6], and "x_num_col_dims = 3.
Thus, the flattened matrix will have a shape [2 x 3 x 4, 5 x 6] =
[24, 307.

)DOC™")

.SetDefault (1)

.EqualGreaterThan (1) ;

AddAttr<int> (

"y_num_col_dims",

R"DOC ( (int, default 1), The mul_op can take tensors with more than two,
dimensions as its inputs. If the input $Y$ is a tensor with more
than two dimensions, $Y$ will be flattened into a two-dimensional
matrix first. The attribute "y_num_col_dims ® determines how $Y$ is
flattened. See comments of “x_num_col_dims ™ for more details.

)DOC™)

.SetDefault (1)

.EqualGreaterThan (1) ;

AddAttr<float> (

"scale_x",

"scale_x to be used for int8 mul input data x. scale_x has the"

"same purpose as scale_in in OPs that support quantization."

"Only to be used with MKL-DNN INT8")

.SetDefault (1.0f);

AddAttr<std::vector<float>> (

"scale_y",

"scale_y to be used for int8 mul input data y. scale_y has the"

"same purpose as scale_weights in OPs that support quantization."

"Only to be used with MKL-DNN INT8")

.SetDefault ({1.0£f});

AddAttr<float> ("scale_out",
"scale_out to be used for int8 output data."
"Only used with MKL-DNN INT8")
.SetDefault (1.0f);
AddAttr<bool> (

"force_fp32_output",

" (bool, default false) Force quantize kernel output FP32, only "

"used in quantized MKL-DNN.")

.SetDefault (false);

AddComment (R"DOC (
Mul Operator.
This operator is used to perform matrix multiplication for input $X$ and $YS.
The equation is:
$$Out = X * Y$$
Both the input $X$ and $Y$ can carry the LoD (Level of Details) information,
(FoTakse)
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(£ 50

or not. But the output only shares the LoD information with input $XS$.
)DOC") ;

}
ti

MulOpMakerZk#  framework: :0pProtoAndCheckerMaker,

FrhkFE ML ES framework: :OpProtoAndCheckerMaker HIff] Make pREREE X Op XM 11 Proto,
it AddInput I ASEL, #id Addoutput BN S48, @il Addattr BMEMESE, Eid
AddComment ¥l Op AUTFRE. X LEpR BN REXT Y. N2 U INE] OpProto Hi,

EHEAETE Mulop FERIPINMEA XA Y, #IT— 4 out, PAK use_mkldnn SFjEiE, @
BETRAT L, sy .

& . GradOpMaker

HWHETEOLR , KA Op HAg— XS S Op, &4~ Op A — XTI GradopMaker. 7 A Z
5, paddle i R —A 2 mi) Op 32 T — M5l ZisingleGradopMaker, MulOp [ff) GradOpMaker 55
YoM, HFE Apply () FF¥ETIRE I Op A M FE M. 16Ah, paddle BH2 (L T—ANERIA
H) GradOpMaker, DefaultGradOpMaker, iZMEMZEL(# HwHiA Op M4 A (Input) #iH (Output)
A R AZ REFIOM B AR B (Output@Grad) YEHSIn] Op MY, RERT ] Op FY%i A 7S 5t i Xl I i) () A6f 2
(Input@Grad) YENEIH .

TERE: R Op Aex HI B 28 S8 S Op I AZ R, iIXFES FEOX LR [ 1) Op 2172 &
P25 (A AS BEAS S ) [T, TG vT B8 BUT 2117% Op E"J’]‘%@TU\WEE@ batch_sme BAK. e relu #HAERH]
MEE/ER out .device (d) = x.cwiseMax (static_cast<T> ( ; BAIEEEN dx.device (d) =
dout * (out > static cast<T>(O)) template cast<T> ( ,OE@( mEER A2 T out.
dout, dx, BAHFH x. FEHi, @HEASENFHEGAM DefaultGradOpMaker,

THERFIEXT Mulop 1) GradOpMaker,

template <typename T>
class MulOpGradMaker : public framework::SingleGradOpMaker<T> {
public:

using framework::SingleGradOpMaker<T>::SingleGradOpMaker;

protected:
void Apply (GradOpPtr<T> retv) const override {
retv->SetType ("mul_grad");
retv->SetInput ("X", this->Input ("X"));
retv->SetInput ("Y", this->Input("Y"));

retv->SetInput (framework: :GradVarName ("Out"), this->OutputGrad("Out"));
retv->SetOutput (framework: :GradVarName ("X"), this->InputGrad("X"));
retv->SetOutput (framework: :GradVarName ("Y"), this->InputGrad("Y"));

(FotakEE)
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https://github.com/PaddlePaddle/Paddle/blob/develop/paddle/fluid/operators/mul_op.cc
https://github.com/PaddlePaddle/FluidDoc/blob/release/1.2/doc/fluid/dev/name_convention
https://github.com/PaddlePaddle/Paddle/blob/develop/paddle/fluid/framework/grad_op_desc_maker.h#L188
https://github.com/PaddlePaddle/Paddle/blob/develop/paddle/fluid/framework/grad_op_desc_maker.h#L227

PaddlePaddle

(£ 50

retv->SetAttrMap (this->Attrs());

o 546 Op W B HEF S 038 52— R, Hhinscaleop. IXFMEHL R, Bl Op FljZ |4 Op /Y Kernel 7]
PAR A=A~

* LR Op FrXf Ay In Op AlfgH £ 1>, lsumop, XMIFM T, GradMaker FFEL4kK
framework: :GradOpDescMakerBase,

* A48 Op Wy KLl Xf .5 —4~ Op B[, Heflisplitop, XMEL T, splitCradMaker g LHY
SplitOp fz|u) Op ) Type iz concat,

o N R IR N SCRr 2 U AR (BhAS D AR At (5 KD), SingleGradOpMaker 2—
RS, AEFENF Operator BFEEZE R IHEN MulOpGradMaker<OpDesc> (AR i) Fil
MulOpGradMaker<OpBase> (fig2Fufatiz=CF ).

& M. Operator 3

MfiSEEL T MulOp )

class MulOp : public framework::OperatorWithKernel {
public:

using framework: :0OperatorWithKernel: :OperatorWithKernel;

void InferShape (framework::InferShapeContext* ctx) const override {

PADDLE_ENFORCE_EQ (

ctx—>HasInput ("X"), true,

platform::errors: :NotFound ("Input (X) of MulOp should not be null."));
PADDLE_ENFORCE_EQ (

ctx—>HasInput ("Y"), true,

platform: :errors: :NotFound ("Input (Y) of MulOp should not be null."));
PADDLE_ENFORCE_EQ (

ctx—>HasOutput ("Out"), true,

platform: :errors: :NotFound ("Output (Out) of MulOp should not be null."));

auto x_dims = ctx-—>GetInputDim("X");

auto y_dims = ctx->GetInputDim("Y");

int x_num_col_dims = ctx->Attrs () .Get<int> ("x_num col_dims");
int y_num_col_dims = ctx->Attrs () .Get<int> ("y_num_col_dims");
VLOG (3) << "mul operator x.shape=" << x_dims << " y.shape=" << y_dims

(Rt
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<< " x_num_col_dims=" << x_num_col_dims
<< " y_num_col_dims=" << y_num_col_dims;
PADDLE_ENFORCE_NE (framework: :product (y_dims), 0O,
platform::errors: :PreconditionNotMet (
"The Input variable Y (%s) has not "
"been initialized. You may need to confirm "
"if you put exe.run (startup_program) "
"after optimizer.minimize function.",
ctx->Inputs("Y").front()));
PADDLE_ENFORCE_GT (
x_dims.size (), x_num_col_dims,
platform: :errors::InvalidArgument (
"The input tensor X's dimensions of MulOp "
"should be larger than x_num_col_dims. But received X's "
"dimensions = %d, X's shape = [%s], x_num_col_dims = %d.",
x_dims.size (), x_dims, x_num_col_dims));
PADDLE_ENFORCE_GT (
y_dims.size(), y_num_col_dims,
platform::errors::InvalidArgument (
"The input tensor Y's dimensions of MulOp "
"should be larger than y_num_col_dims. But received Y's "
"dimensions = %d, Y's shape = [%s], y_num_col_dims = %d.",
y_dims.size(), y_dims, y_num_col_dims));
auto x_mat_dims = framework::flatten_to_2d(x_dims, x_num_col_dims);
auto y_mat_dims = framework::flatten_to_2d(y_dims, y_num_col_dims);
PADDLE_ENFORCE_EQ (
x_mat_dims[1], y_mat_dims[O0],
platform::errors::InvalidArgument (
"After flatten the input tensor X and Y to 2-D dimensions "
"matrix X1 and Y1, the matrix X1's width must be equal with matrix "
"Y1's height. But received X's shape = [%$s], X1's shape = [%s], "
"X1's "
"width = %s; Y's shape = [%s], Y1's shape = [%s], Y1's height = "
"$s.",
x_dims, x_mat_dims, x_mat_dims[1], y_dims, y_mat_dims,
y_mat_dims[0]));
std::vector<int64_t> output_dims;
output_dims.reserve (
static_cast<size_t> (x_num_col_dims + y_dims.size() - y_num_col_dims));
(N gken)

206 Chapter 8. BE N OP




PaddlePaddle

(£ 50

for (int i = 0; i < x_num_col_dims; ++i) {

output_dims.push_back (x_dims[i]);

for (int i = y_num_col_dims; i < y_dims.size(); ++1i) |

output_dims.push_back (y_dims[i]);

ctx—>SetOutputDim ("Out", framework::make_ddim(output_dims));

ctx->ShareLoD ("X", /*->#*/ "Out");

framework: :OpKernelType GetExpectedKernelType (
const framework: :ExecutionContext& ctx) const {
framework: :LibraryType library = framework::LibraryType::kPlain;
framework: :DatalLayout layout = framework::DatalLayout::kAnyLayout;
int customized_type_value =
framework: :OpKernelType: :kDefaultCustomizedTypeValue;
auto input_data_type = OperatorWithKernel::IndicateVarDataType (ctx, "X");
#ifdef PADDLE_WITH_MKLDNN
if (library == framework::LibraryType::kPlain &&
platform: :CanMKLDNNBeUsed (ctx)) {
library = framework::LibraryType: :kMKLDNN;
layout = framework::Datalayout::kMKLDNN;

if (input_data_type == framework::DataTypeTrait<int8_t>::DataType() ||

input_data_type == framework::DataTypeTrait<uint8_t>::DataType()) {
customized_type_value = kMULMKLDNNINTS;

3
#endif

return framework::0pKernelType (input_data_type, ctx.GetPlace(), layout,

library, customized_type_value);

bi

MulOp#kiK H OperatorWithKernel, public Jff:

using framework: :OperatorWithKernel: :OperatorWithKernel;

XA)FRRM IS OperatorWithKernel SRS, tHrEik:
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MulOp (const std::string &type, const framework::VariableNameMap &inputs,
const framework::VariableNameMap &outputs,
const framework::AttributeMap &attrs)

: OperatorWithKernel (type, inputs, outputs, attrs) {}

M4, Operator 25 E FHFEEE InferShape 1, HHEBVENEE GetExpectedKernelType
1. InferShape A const K%L, NEEMBTL Op W i As e, 40N framework::InferShapeContext*
ctx, HITIZSETIREE A f B DA B . BTG

o iR, RPRE: RAEmARIRYEE . KBS EE A
o B Tensor [KFEARPA K LoD {5 H. .

GetExpectedKernelType %1 OperatorWithKernel 2 ] T3 BUfs £ k4% (40 CPU, GPU) E38EH
A (40 double, float) i) OpKernel (¥ ¥, & EMES ] WIES % T C++ OP H| 5o m T,

% OpProtoMaker il Op K LETE. cc XM, AN EAFZEANHWEM R E— L HFE . cc W

InferShape [X 4 compile time 1 run time

TEFATH A M 45, InferShape #EAELES PRI (compile time) F1IZ T (run time)#f 2 4E H ,
7 compile time B, BT ESEAILEE AR, HERPNTBA-1 KFR, FE run time B, FSEPRmg4EE RN, Fit
4 JE I {EAE compile time A1 run time B GBEAS—2, WSRAFAELE R A HIWT ATz B #4E, InferShape #fiis 21X 4

compile time /] run time,

DA P A O 5 22 X 43 compile time #] run time

1. 4%

WPA N ARG :

auto x_dim = ctx->GetInputDim("X");
int 1 = xxx;

PADDLE_ENFORCE_GT( x_dim[i] , 10)

1& compile time FMHME, x_dim[i] FTEEET-1, 53X 4> PADDLE_ENFORCE_GT #R4&1EH .

ISR T PAE paddle H g SCAY 22 3T R -

PADDLE_ENFORCE_EQ ( [1]
PADDLE_ENFORCE_NE ( [1]
PADDLE_ENFORCE_GT ( x_dim[i] , 10

( [i]

( [i]

( [1]

PADDLE_ENFORCE_GE ( x_dim[i
PADDLE_ENFORCE_LT ( x_dim[i] , 10
PADDLE_ENFORCE_LE ( x_dim[i] , 10

H 2L X 43 compile time F run time
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2. i85

APA N ARG

auto x_dim = ctx->GetInputDim("X");
int 1 = xxx;

y_dim[0] = x_dim[i] + 10

1t compile time I, x_dim[i] ATAESFT-1, 3EIAY y_dim[0] % 9, RAFFEEEM
RN B T 2URA T s A

y_dim[i] x_dim[i] + 10
y_dim[i] x_dim[i] - 10
y_dim[i] = x_dim[i] * 10
y_dim[i] = x_dim[i] / 10
y_dim[i] x_dim[i] + z_dim[i]

HFEFX 4 compile time FI run time

BRI A
* fifr: compile time [ FEAS FIBTAE LSS T-1 G HL, (HAE runtime (1) I B0 7
o IBE: -1 FHANEEAE AT HAR B A T -1

AN

1. WA SE BN 7 ¥E W] PAZ:# cross_entropy_op, cross_entropy_op 223K X Al labels PN A, B T HiG—
LGN, A 4R 58 A — 3L

bool contain_unknown_dim = framework::contain_unknown_dim(x_dims) ||
framework: :contain_unknown_dim(label_dims) ;
bool check = ctx->IsRuntime() || !contain_unknown_dim;
if (check) {
PADDLE_ENFORCE_EQ (framework: :slice_ddim(x_dims, 0, rank - 1),
framework::slice_ddim(label_dims, 0, rank - 1),
"Input (X) and Input (Label) shall have the same shape "

"except the last dimension.");

1. BEHSEIN AT PAZH#concat_op, concat 7F InferShape H|Wiif, J8 ComputeAndCheckShape, & T
HEAT concat Bl A, JLAWPLERE 58 42 —B0 FEAR B output FYAERERT, 8 concat Bl 2 B SR, A 4k
BRI APRRE— 2

const size_t n = inputs_dims.size();
auto out_dims = inputs_dims[0];

size_t in_zero_dims_size = out_dims.size();

(FTgksn)
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for (size_t i = 1; i < n; 1i++) |
for (size_t j = 0; j < in_zero_dims_size; J++) {
if (§J == axis) {

if (is_runtime) |
out_dims[axis] += inputs_dims[i][]];
} else {
if (inputs_dims[i][]j] == -1) {
out_dims[axis] = -1;
} else {

out_dims[axis] += inputs_dims[i][]];

}
} else {
bool check_shape =
is_runtime || (out_dims[j] > 0 && inputs_dims([i][]j] > 0);
if (check_shape) {
// check all shape in run time
PADDLE_ENFORCE_EQ (
inputs_dims[0][j], inputs_dims[i][J],
"ShapeError: Dimension %d in inputs' shapes must be equal. "
"But recevied input[0]'s shape = "
"[%s], input[%d]'s shape = [%s].",

j, inputs_dims[0], i, inputs_dims[i]);

& Y. OpKernel 3

MulKernel %K framework::0pKernel, WA NI IR SE:

* typename DeviceContext: F/RKHEIRM, Ak (CPU, CUDA) J:E[H—/ Kernel i}, 75/li%
BERSEG AN, — DAL F)&ScGhopKernel,

e typename T:F/REFEHRAL, 4 float, double, int16 &5,
LET4 MulKernel XEE Compute [,
e Compute % — i AZ%(: const framework::ExecutionContext& context,

e 5 InferShapeContext fltl, ExecutionContext Ml T 545258, [ARERT SRBL ) fy A% A&

e Compute PREHELI OpKernel WEKITEIZH,
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Op W o A M & H m 4 B i i) ExecutionContext::Input<T> () F
ExecutionContext::0utput<T> () K.

R & op W A/ Ry A & & A2 LoDTensor (paddle 2R IA Jif A [ Tensor ERiA
#E & LoDTensor 2k #l) , 1§ 5 i ExecutionContext::Input<LoDTensor> () #l
ExecutionContext::Output<LoDTensor> (), ANEE ExecutionContext: :Input<Tensor> ()
Ml ExecutionContext::Output<Tensor> (). N SE BR B A & 2% B N SelectedRows,
Input<Tensor> () Al Output<Tensor>() K iEe¥ SelectedRows KA (LN Tensor, F
TAERI A R -

N2 MulKernel Compute [RECH]:

template <typename DeviceContext, typename T>
class MulKernel : public framework::0OpKernel<T> ({
public:
void Compute (const framework::ExecutionContexté& context) const override {
const Tensor* x = context.Input<Tensor> ("X");
const Tensor* y = context.Input<Tensor>("Y");
Tensor* z = context.Output<Tensor>("Out");
const Tensor x_matrix =
x->dims () .size () > 2
? framework::ReshapeToMatrix (
*x, context.template Attr<int> ("x_num_col_dims"))
*x;
const Tensor y_matrix =
y—>dims () .size () > 2
? framework::ReshapeToMatrix (

*y, context.template Attr<int>("y_num_col_dims"))

*yi

z->mutable_data<T> (context.GetPlace());
auto z_dim = z->dims () ;
if (z_dim.size() != 2) {

z—>Resize ({x_matrix.dims () [0], y_matrix.dims()[1]1});

auto blas = math::GetBlas<DeviceContext, T> (context);
blas.MatMul (x_matrix, y_matrix, z);

if (z_dim.size() !'= 2) {

z—->Resize (z_dim) ;

bi

T EER ARGy (CPU. CUDA) 3k —A- Op %2 X, ERMILER —4 OpKernel, Lk T- Compute
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PR REOE R SRR B2
MulOp f{) CPU, CUDA ZE$LZE[A]—4 Kernel., OpKernel AILEMFI T PAS%: SCDOpKernel,

KT OpKernel Wi RS HEMMAE, 3 H CPU. CUDA WM DA I, FRAT# {5 1) Eigen
unsupported Tensor fHR LI Compute $2M. KT HE PaddlePaddle H1ful i fl Eigen &, 1425 i1 il S0

FBt, Him Op SLPSERL. B PR, FFEAE . cc XML op Al kernel, fz[a] Op ZR[ & S, S I OpKernel
1 %E 5T Op 258, X EAFIEEA .

XM Operator

o TE.cc XXMy MET . S Op 28, ¥ CPU Kernel.

namespace ops = paddle::operators;

REGISTER_OPERATOR (mul, ops::MulOp, ops::MulOpMaker, ops::MulOpInferVarType,
ops: :MulOpGradMaker<paddle: : framework: :OpDesc>,
ops: :MulOpGradMaker<paddle: :imperative: :OpBase>) ;

REGISTER_OPERATOR (mul_grad, ops::MulGradOp);

REGISTER_OP_CPU_KERNEL (mul,
ops: :MulKernel<paddle::platform: :CPUDeviceContext, float>,
ops: :MulKernel<paddle::platform: :CPUDeviceContext, double>);
REGISTER_OP_CPU_KERNEL (mul_grad,
ops: :MulGradKernel<paddle: :platform: :CPUDeviceContext, float>,
ops: :MulGradKernel<paddle: :platform: :CPUDeviceContext, double>);

7 FoE ey A, {f ] REGISTER_OPERATOR ¥ I} T ops::Mulop 2K, 2§ #l 4
S mul, 1% 28 Yy ProtoMaker SH ops::MulOpMaker, H GradOpMaker Ao 2
ops: :MulOpGradMaker<paddle: :framework: :OpDesc> (5 B = 45 2 #2 X ) M
ops: :MulOpGradMaker<paddle: :imperative: :OpBase>(fiy & & 4% & B =X [ H), IF
ffi B REGISTER_OPERATOR ¥t JJ} ops::MulGradop, 22X % % 5 mul_grad. % 5, fiff
] REGISTER_OP_CPU_KERNEL ¥/} T ops::MulKernel 2%, H WS LN
paddle::platform::CPUPlace. #(#EE ALK float ZEH A double ZEA; [FH, WM
ops::MulGradKernel 2,

o JE . cu XfH 3 CUDA Kernel.,

- VER, A0SR CUDA Kernel ()52 BL5T Eigen unsupported &5, HEATE . cu BFFAG N 2 & X
#define EIGEN_USE_GPU, fUCHE/REIUTT

// 1if use Eigen unsupported module before include head files

#define EIGEN_USE_GPU

namespace ops = paddle::operators;

(FTakEh)
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REGISTER_OP_CUDA_KERNEL (mul,
ops: :MulKernel<paddle::platform: :CUDADeviceContext, float>

ops: :MulKernel<paddle: :platform: :CUDADeviceContext, .
—double>) ;
REGISTER_OP_CUDA_KERNEL (mul_grad,

ops: :MulGradKernel<paddle: :platform: :CUDADeviceContext, ..
—float>,

ops: :MulGradKernel<paddle: :platform: :CUDADeviceContext, .

—double>) ;

R

TEIZAT Op I, AR A8 SRR A SR T AERS B 0 A KOS (3 KL 11 30RO 6H% 23R OpKernel, 1
Mk AR 24 GPU |, - HN float KA, EHRRS L% H REGISTER_OP_CUDA_KERNEL
¥ M BY ops::MulKernel<paddle::platform::CUDADeviceContext, float>, U1 H H
e HIE BT A 9 B9 OpKernel, Fl J'35 378 75 framework: :OperatorWithKernel Wi
GetExpectedKernelType K%L, Ul Mulop &£MR#EEME use_mkldnn N false AN true ibE
&5 1 mkldnn PR 5E AT

IiE

TN SRR PR BE A AP TR AT 28 M 4 i, R AL EE AL TR, 7 Paddle BSH R
B -4 3) build H 5§

mkdir build && cd build

AT cmake fird, SLUHITAT S MRS O, T4 %% Pythond 5, GPU I, HAIK,
Release i 7<) Paddle,

cmake .. -DPY_VERSION=3.5 -DWITH_GPU=ON -DWITH_TESTING=ON -DCMAKE_BUILD_TYPE=Release

fE build H3N, 1z47 T iar< nl AZEA T4 454 paddle:

make -3j$ (nproc)

R B op IS HEDFTIAT cmake frd, SRISFHIMT make fiy4 4% paddle.
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8.1.3 485 Python

ARG LXHIEH op HEhHEE Python, FHAEREE] 4 HUY lib A

{EFH mul $&£/E7E Python izta§E Layer

1 Python ¥, mul #:fEMTHE FC)Z, B
$$0ut = Act({X*W + b})$$

HARSLBr sl S5 FC 21 52T .

8.1.4 UL TR

MU LT EL R 1) Op AR[Fi8 (CPU. CUDA) 99581 . A HRZ I OP R[4 (CPU. CUDA) 581, k]
Op MBREEN. T IR/ 10p H LI,

B

FRLIN A R 19 5 R AT RERY B 5 Op IR BIT A 70 32

gilE Operator F

Op HCIliA4kK H OpTest., FWEAKMEICMIATE TestMulop BT, Wik Operator, FHEL:
1. 7£ setUp BREUE XA . B, PARAHXEKBIESEL.

HE: MABHIEPA ndarray MR E A /ME, WRFERCE AN LoD 1% A/
W, EPA tuple MIERMEA, tuple HWVIZAMNEI N ndarray ITE, &%
bR gdE, % A& LoD

2. MR EERLE AR -

3. 7£ Python JI7 rh S P55 Hi ] operator AH A 152 8, 152 {H, 5 operator Fif[a] V145 i th EAT X
k.

4. SR E 4 H S A INSCHESE B AR B L R

import unittest
import numpy as np

from op_test import OpTest

class TestMulOp (OpTest) :
def setUp(self):
self.op_type = "mul"
self.inputs = {

(FItkss)
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'X': np.random.random( (32, 84)).astype("float32"),
'Y': np.random.random( (84, 100)) .astype("float32")
}
self.outputs = {'Out': np.dot(self.inputs['X'], self.inputs['Y'])}

def test_check_output (self):
self.check_output ()

def test_check_grad_normal (self):

self.check_grad(['X', 'Y'], 'Out', max_relative_error=0.5)

def test_check_grad_ingore_x(self):
self.check_grad(

['Y"], 'Out', max_relative_error=0.5, no_grad_set=set ("X"))

def test_check_grad_ingore_y (self):
self.check_grad(

["X'"], 'Out', max_relative_error=0.5, no_grad_set=set ('Y"'))

AR e T AR R, NHEXT setUp s HERAEN AN S PR RRE :
e self.op_type = "mul": g X KA, 5 operator YRR EL 5L,
» self.inputs: E XA, FKEN numpy.array, HHIHIE.

* self.outputs: & XHiilh, F7E Python A H5E 5 operator [FFERTIIE M, &[] Python i
MRS

F.[@] operator

1A 52 o) P e -
* test_check_grad_normal WM check_grad i R AR TE B MR R S 1k -
= BASEC (X, Y SRR R XY OB A .
- HASHCout " ARE A M A R A H RS R out.
- HBEABH max_relative_error: FEEMINIEEE R REZ R IRE

e test_check_grad_ingore_x fll test_check_grad_ingore_y 4% Mt R EEITEH —
B AR BE R DL o
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python/paddle/fluid/tests/unittests/ HE FHMEH test_*.py HITIHASHE H 3 hn A TR
Tk

THER, BTN G gAY TR, JF Hgi¥m TR 24T WITH_TESTING.

2% FiRsidd s, RwFENIE, 7€ build HE FHAT FHB 62K T ool :

make test ARGS="-R test_mul_op -V"

BOE AT

ctest -R test_mul_op

8.1.5 FEEIN

s WM Op WHERAL, FEMIZ Op WHLF M. BIAARHELE A op.cc Him, M
REGISTER_OPERATOR (B, ) %, XA ST A

o 5% Op %A SC8 CUDA Kernel, i ANEAQIEZSH *_op.cu, XFFaFEER O

o QIRZAS Op MO Le L R R %L, T DABIEEIE *_op. * #& RSO RAF, W gather.h X4

PADDLE_ENFORCE {#H&

SEEN Op e 75 BCHE 1 &7 M 75 31481 f| PADDLE_ENFORCE D) &, PADDLE_ENFORCE_EQ %% 5 X, A&
R

PADDLE_ENFORCE (k# &, #ZR®#TE L)
PADDLE_ENFORCE_EQ (&% A, HEXZ B, BERTEE)

IPRFGAAONE, 80E R R A=B, W AED, SIS AIRERFEtT, [P SO A A R n R
N TR R KA o, T AT B A Ik

BEEm

£ 7 PADDLE_ENFORCE 5 PADDLE_ENFORCE_XX £ M1y, WA TGS 24 ) £ v fARe ! i
P RS AR 2 !
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RAEEEERE

1. [required] WFELES T2 A2 T

o flf: ValueError: Mismatched label shape
2. [optional] JIEEfHi A2 AT ARER) T SEERAYH AR BRI

e filll: Expected labels dimension=1. Received 4.
3. [optional] RETH 45 H B PR LY

il #I: Suggested Fix:If your classifier expects one—hot encoding label,
check your n_classes argument to the estimatorand/or the shape of your

label.Otherwise, check the shape of your label.

R AR Bl R Rl R T AT A A BB, RIS L 58T

FAQ %Yo

L TCAR S B s (F B TR, ABBZ PR A R Fn |
FEURBI 1 RS EE

PADDLE_ENFORCE (ctx->HasInput ("X"), "");

PR 2+ (i Bl T

PADDLE_ENFORCE (i != nullptr, "i must be set"); // i BH4?

2. TEHAE R B BT R GUE LRGSR

) s 3

PADDLE_ENFORCE (forward_pd != nullptr,

"Fail to find eltwise_fwd_pd in device context"); //eltwise_

—~fwd_pd AP MHEE

3. OP NERR M A0 : Op PRI SR ¥ Output = ShareDataWith(Input) [ &7 :

auto *out = ctx.Output<framework::LoDTensor> ("Out");
auto *in = ctx.Input<framework::LoDTensor> ("X");

out—->ShareDataWith (*in);

Op WHRHNE H FH Output = ShareDataWith(Input), #H24F operator ) A — 45 FRiiH , 82 T Input Al
Output, X Z&NTCETER AT FL, FIRET B AR

4. OP SEIH I BESE R H T T eigen 1) broadcast, chop Z5 84, PEfES LT 5 cuda kernel 22 L5 DA . MG
cpu SEFLR] PAKE F eigen, gpu SZPLATPASEER cuda kernel.
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OP InferShape &8RS 2 ¥55i5% 80

o kBB AR A R, R EEPA TR Input (T E4) of OP % operator should not be
null.

R ENIE

PADDLE_ENFORCE (ctx—>HasInput ("Input"),
"Input (Input) of LSTMP operator should not be null.");

* JXIi) Op M A S thA A, E5 WA Op 1447
NR7ENE

PADDLE_ENFORCE (ctx—>HasInput ("X"),
"Input (X) of LoDResetGrad opreator should not be null.");

8.2 C++ OP {HxFEEm

8.2.1 Paddle b Op Bty @iBiE
1.Paddle th Op Byt B8

Paddle "1 TG 1) Op #447K H OperatorBase, HFIA Op &R 2 TLIRSH), B4 Op &M N A& HA

VO4~: type. inputs, outputs. attribute.,

Op M#Z.Lo 752 Run, Run FIEFHREM T PEIR : BB SEIEATHE R, XA scope Fil
Place 3REL. HEZENHRAE — 1425 DeviceContextPool, fI¥ids Place fil DeviceContext 2 [d]
STV x %, BIEA Place FHAUAH —14 DeviceContext H52Z %, DeviceContext HIEN T Y4
HIRAAHITEEE . Xt T GPU, X% PFEMHE cudnn_handle. cublas_handle. stream %, Op
PR HSE (4dki 4% VR CUDA Kernel %) #844%5fE DeviceContext Hiilkf7 .

Paddle HEZEAY T IRE 2 AT ATE 2 Pl s S 56 =07 P FasdT, A28 Op WS Bl n] RE & PR A I f B 56 =7
W ORI R, 0t, Paddle 4] AT OpKemel fy7rst, HI—1- Op [ DA% %A OpKemel, X% Op 4
K H OperatorWithKernel, X3 Op fIftFSZ conv_op, conv_op HJ OpKernel 5: GemmConvKernel,
CUDNNConvOpKernel, ConvMKLDNNOpKernel, H%:/> OpKernel £ double F1 float PiFPEIEISHL, R
2235 OpKernel (U2 WhileOp %5,
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Oje\ﬂtD!’J

ExecutionContext
op_: OperatorBase OperatorBase
scope_: Scope
device_context_: platform::DeviceContext type_: string
inputs_: VariableNameMap
outputs_: VariableNameMap
atirs_: AtributeMap
OpKernelBase Run{constScope& scope,constplatform:: Place&place): void
virtual Compute(const ExecutionContext& eontext) const = 0 void Runimpl(constScope& scope,const platform::Place& place) const = 0: void

OperatorWithKernel WhileOp
std::unordered_map<sid::string, OpKernelMap> Runimpl(constScope& scope,const platform::Place& place) const = 0: v

std::unordered_map<OpKernelType, OpKemelFuncs;

Runimpl(constScopes scope,const platform::Place& place) const = 0: void
InferShape(InferShapeContext™ ctx): void

GemmConvKernel

Compute(const framework::ExecutionContexta context): void

Operator 247K % £ €] -

#H— THETZ% . multi_devices, scope, Developer’ s_Guide_to_Paddle_Fluid

2.0p wyiEMZ5E

4 4~ Operator 1 ¥ I} Wi £ 4%: C++ OpCreator creator_; GradOpMakerFN grad_op_maker_;
proto: :0pProto* proto_{nullptr}; OpAttrChecker* checker_{nullptr};
InferVarTypeFN infer_ var_type_; InferShapeFN infer_shape_;

W Op v B % % iH H  REGISTER_OPERATOR, [[J: REGISTER_OPERATOR (op_type,
OperatorBase op_maker_and_checker_maker, op_grad_opmaker, op_infer_var_shape,

op_infer_var_type)

L XFFWiA Op, Hi=AZH20AN, op_type F§H op )4 %, OperatorBase J&i% Op MIXf %,
op_maker_and_checker_maker ;& op [{] maker DA} Op W attr [1¥] checker,

2. WRAZ Op A ), WILAZiEA op_grad_opmaker, [K>A7E backward £x#i4fz 1E [m][1) Op Hr3kHUR 7] Op 1Y
Maker .

3. HEZRIRMALE T — 1 BRIAAY) op_grad_opmaker: DefaultGradOpDescMaker, X/ Maker 2XHi Op ¥
i A% tR AR AR By Op B9, KR Op W% ARIEREEAE R o) Op RY%m Y, FE5 111 Op )&
PEFE DLk . {83 : DefaultGradOpDescMaker 238 1iiIn] Op P A7Hi A i 1 AR ISR 10] Op A% A, B
XA A BT Y, X 2 T EOC N B IS A A AR

4. HEZRBA $EHEBRINY op_infer_var_shape /7. Q15 1% Op /& JC OpKernel [, 3 # 75 2 H P IGT.
i op_infer_var_shape J5¥5; WIRiZ Op J&74 OpKernel Y, FF2E5LH OperatorWithKernel Hiff)
InferShape V%, W ATFTFEIRML op_infer_var_shape ¥k, BARSZI W] S while_op.cc, conv_op.cc.

5. MEZRVA $EALERINGY op_infer_var_type J5¥%, HI PR BRI S Pri& LV N op_infer_var_type. J™#& i
4> Op #R1i%AN—> InferVarType, op_infer_var_type HR4Jifi AR Var [ type Hl dtype Wi i} Var
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https://github.com/PaddlePaddle/FluidDoc/blob/develop/doc/fluid/design/concepts/scope
https://github.com/PaddlePaddle/FluidDoc/blob/release/1.2/doc/fluid/getstarted/Developer%27s_Guide_to_Paddle_Fluid
https://github.com/PaddlePaddle/Paddle/blob/develop/paddle/fluid/operators/controlflow/while_op.cc
https://github.com/PaddlePaddle/Paddle/blob/develop/paddle/fluid/operators/conv_op.cc
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It type il dtype. ¥:3%: fE Python ¥iiY) LayerHelper ' create_variable_for_type_inference £ [Flf)
Variable H! jfij f£ LoDTensor, C++ i) InferVarType W LL{&X Variable [T] type fil dtype.

WL NAEWS%: WS H Op

8.22 E Op FE=EI

1.0p FTLAZ 5 A5 tH 2 E

Paddle [ Op i At #R2E variable, Miit Lilf, variable s DIFHUTRZEAL, Op B A fi th
Variable A[RERRAEERA, @HFEUT Variable FIFH)Z LoDTensor, SelectedRows,
X

o RIS L H B I context.Input<Tensor>("Input"), H ANFE/R” Input” fJ Variable &
Tensor, [fi/2M” Input” ] Variable ] LoDTensor H13kHl Tensor. {I5L” Input” ffj Variable
2 SelectedRows, NI&REE.

o 1 B” Input” E SelectedRows, context—>GetInputDim("Input") 1S 1 < =<
var->Get<SelectedRows> () .GetCompleteDims (), i /A & SelectedRows ™! Tensor
i Dim,

2. £ Op MERFREX A ISR BT T8N S

1t Op WIRZEA SRV ABHRMUEAT RS, PR vl REAFAE At Op T 2B A4t «

3.0pKernel {E T MEILIZIE

H 2K BT OpKernel ##EH:/} double il float £ 67 .

4.GetExpectedKernelType FiZEFS

GetExpectedKernel Type 752 OperatorWithKernel 2577 [l T-30HU3E E ik 4 (Bl CPU, GPU) Li5E$HESE
A (54 double, float) ¥ OpKernel 5 ¥, %77 Vil i PR U A 78 5 N T Tensor £¥ 28 B TF 211
Kernel 452574, {HJ2 Hi T Tensor 7EHAL AT BE M ARBEHI UG, BT ATEZ R N AE i A28 R R B b T b 2
RIIR AR A . TERN & Kernel 1Y) Op HYIME, KT IZ AWM EGH IR A TP .
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41 NEVEREBAE

325 OperatorWithKernel H1f GetExpectedKernelType 57X T-JRAE2E Op W T A i A & 4T T 52 & w0 R
e, BHERTIERY Op P B AL R R A, N
* MeanOp: % Op YA it AL B AE Run Z BTN IZEFRRAIIRIL , DIAR A A d a0 B HLA Y
HRRAE— LU OLT, BLEN B30 GetExpectedKernel Type 77 A JLIA R 75K, MIFGZXZ T R TH S
HARIG L SR BT -
1. OP i A £214, HEFREAUARE], Bl AccuracyOp, #5385 GetExpectedKernelType J75¥2%, 157E
He—Hi AR kernel 287
2. Op {7 Dispensable ffii A&, %Ik AL BHR AT, 4] FORKARS, %388 BRI LR T
AHREML, FIn ConvOp, f7AF Bias Z5 ] L1 A28 &, 95918 5 GetExpectedKernelType 77V, 455E M
WA B i A 7RI kernel 287

3. Op Yo AN AR s BRI R g wl dnfb o Jd T A BE B, i ConcatOp, #i AAS i X HG 4> Tensor 7 %
R, HP TR R IR 1LY Tensor, 755 85 GetExpectedKernelType /%, i % A8 & X 3K
I kernel f it FEH, A FHZBEBET 4 Tensor " 25 1Y 1E O

4. OP {1y Kernel Z:7 54y AR B IL 5% (W REH HAb S5 2 ) . B0 FillOp, % Op A Hi A, Kernel 3%
i@t Op i) dtype Z2H$5 %, HILFT B H S GetExpectedKernelType J¥%, FHESEHE & EE A REL
kernel ZX 7%

5. Op Kernel P#8S50FE i FE L8 2, TR248E WAV IME, LR 2 HE S GetExpectedKernel Type J5
¥, AmERIASH

 {fif CUDNN f#: %355 OpKernel [t LibraryType 35 kCUDNN, {41 AffineGridOp

o {fi ] MKLDNN J%: 53535 % OpKernel [1) LibraryType ff1 DataLayout “5 kKMKLDNN MulOp

4.2 EBHHEMNBREMRATERTIRLEE

TE77 % 5 GetExpectedKernelType J5 ¥, —fS AR —fi AL R 3R Kernel FORRZEAL, eI 1)
OperatorWithKernel::IndicateVarDataType 3 IRV ER dype, Z I EN T8 E W NS BT
TLEMPISERE, ML Paddle PR #20044, SEEURBIANTT , -

framework: :OpKernelType GetExpectedKernelType (
const framework::ExecutionContext& ctx) const override {
return framework::0pKernelType (

OperatorWithKernel::IndicateVarDataType (ctx, "X"), ctx.GetPlace());

WRR G ARIGAR AR I, HEMH T Tensor—>type (), RS FEERH holder_ should
not be null. Tensor not initialized yet when Tensor::type () B4R, FlUlPaddle issue
#19522 , M PR = A5 B CES AR R4 H) Op, AFIT .
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https://github.com/PaddlePaddle/Paddle/blob/3556514e971bdbb98fdf0f556371c527f4dfa98c/paddle/fluid/operators/mean_op.cc#L39
https://github.com/PaddlePaddle/Paddle/blob/370f0345b6d35a513c8e64d519a0edfc96b9276c/paddle/fluid/operators/metrics/accuracy_op.cc#L80
https://github.com/PaddlePaddle/Paddle/blob/250e72d254ccbe3521c29aa2801a1cb15b75ea73/paddle/fluid/operators/conv_op.cc#L206
https://github.com/PaddlePaddle/Paddle/blob/250e72d254ccbe3521c29aa2801a1cb15b75ea73/paddle/fluid/operators/concat_op.cc#L90
https://github.com/PaddlePaddle/Paddle/blob/efbdad059634bef022d4a3f5b00aef6ef8e88ed6/paddle/fluid/operators/one_hot_op.cc#L72
https://github.com/PaddlePaddle/Paddle/blob/370f0345b6d35a513c8e64d519a0edfc96b9276c/paddle/fluid/operators/affine_grid_op.cc#L78
https://github.com/PaddlePaddle/Paddle/blob/250e72d254ccbe3521c29aa2801a1cb15b75ea73/paddle/fluid/operators/mul_op.cc#L89
https://github.com/PaddlePaddle/Paddle/pull/20044
https://github.com/PaddlePaddle/Paddle/issues/19522
https://github.com/PaddlePaddle/Paddle/issues/19522
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5.0p sFEMHiaE

X Op MMB B TR B AR 2 PE ) A, BEARUE Op BE 2 J5, 2 BiIIEZUHARREAS IE 3 M8 iz T, RO UAR
(1) Paddle T 7 B AT M2 1T IHAYI SRR A . BREL, 75 ZE0R4UE Op 1) Input. Output Fl Attribute A3
ez (SCRBRSD) sMiBY, wLL¥ikg Input. Output fil Attribute, {HJEFiHiIY) Input, Output A%k
AsDispensable,, Hi}4(t) Attribute #5085 EER M . S 2 PRANPI %015 55 OP (&G - Input/Output/Attribute
MBI A

6.ShareDataWith g49iE

ShareDataWith [¥JZfj i & 1~ Tensor 3L Z)iK)Z buffer, FEIH X MEIEMBHMETR ZHRHITER, 7€ Op NEA
BERF ShareDataWith {EF7E Op Hy%H I, Bl Op %y Tensor 475152 Malloc Hi [T .

7. BB ESREFRHE

I B A AT T P B A 2 S X B PR merge,  BIXTAH [ S B0 BE BEMCER N, SR GBS BA 244
(4n velocity) PRI BEHT .

8. BH it

8.1 HE[R{iIitHE) Op XAk Inplace

A2 Op T RZ T, i nT A I AR A7 2500, TRy A58 . Bildireshape_opH, #ijih out
APAE A X BRAFZEEN], PO Op TR A oy X AYSEpnic, R IBHrER) shape, i Al
W ANE M — R BAF SR IE R . XX OP, WAEN Inlace, MIMiEHEZAEIZATI A St itAT
2AAE.

Paddle $£{{t 7 DECLARE_INPLACE_OP_INFERER ZfTHM Inplace, ZEHF—ITSHE—1EL, W
ReshapeOpInplaceInToOut; 55 " ANSHUEXE A AL, PL {"x", "out"} ¥EASLH. 1
REGISTER_OPERATOR [}, AJPAKFRZEEA, M NiZ Op Wl Inplace.

DECLARE_INPLACE_OP_INFERER (ReshapeOpInplaceInToOut, {"X", "Out"});

REGISTER_OPERATOR (
reshape, ops::ReshapeOp, ops::ReshapeOpMaker,
paddle: :framework: :DefaultGradOpMaker<paddle::framework::0pDesc, true>,
paddle: :framework: :DefaultGradOpMaker<paddle: :imperative::0pBase, true>,

ops: :ReshapeOpInplaceInToOut) ;
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https://github.com/PaddlePaddle/Paddle/wiki/OP-Input-Output-Attribute-Compatibility-Modification
https://github.com/PaddlePaddle/Paddle/wiki/OP-Input-Output-Attribute-Compatibility-Modification
https://github.com/PaddlePaddle/Paddle/blob/develop/paddle/fluid/operators/reshape_op.cc

PaddlePaddle

8.2 @/ OP PHTEXERE

W 1) Op 2 HOT i) Op fyE 484 A (Input), %ty (Output), PAfIESZ [ Op W . (HA LT, [
6] Op AT 217 Op MIFTA i AN ALEOLT, S Op HeREnI Op AR M AT A 2Ll
DT, Sl Op Hfs 2 AT 1] Op H i A4 A2 5 ) Shape 1 LoD {5 EL. 77 Op JT & EH AN i) Op I,
FEA LB 0] Op A M i AE R ) Op BfIA, & EX w7 BAF TR HE 2 A 1 A7 AL s L
e, MM B A A

It DAY SR S 1) Op IR 2R DA TR LA

o Paddle $#2/£fy DefaultGradOpMaker, ERIASHFHIM op WIATE A (Input) . it (Output)
DA B fi 4 7% 5 i 6t 6 B (Output@Grad) #E R 5] Op Hy# A, FFHI [ Op iy A FT % I i 46 B2
(Input@Grad) fEl i H Op B H . PTPALE(# ] DefaultGradOpMaker B 5353 B 2154 LAy
HIETT R A E]

* W’k DefaultGradOpMaker MREMSIHETK, FEMTAC FIEE GradopMaker, HFSLILH
S Y,

» WIRATET [ Op 75 BEHBIA [0 Op 1045 A s i 8 FHG ) Shape 3¢ LoD, MR fic it
T A% & Tensor [ Buffer, H A B8R P L fth A% & #E Wr 4 % Shape F1 LoD, W a] DA i i
DECLARE_NO_NEED_BUFFER_VARS_TINFERER # O Xfi%748 & (DA TR &N x) R Op
AT NoNeedBuffervars, —HEflt I NoNeedBufferVars, J I op ' ifi RAEIS T i%
A5 %} i Tensor i1y buffer, G Tensor [¥) dims() Al lod() Jj, Wit, [ Op iy
GetExpectedKernelType () MM EHEL, JiH GetExpectedKernelType () P AfEVIN X 2
i+ Tensor ¥ type() Jjiki. HAUHE sliceOpGrad HHLME| Input HAZHA Shape FE, AW
FMNF Input £ SliceOpGrad Ebfri:

namespace paddle {

namespace operators {

VA

class SliceOpGrad : public framework::OperatorWithKernel {
public:

using framework::0OperatorWithKernel: :OperatorWithKernel;

void InferShape (framework::InferShapeContext* ctx) const override {
/]

framework: :OpKernelType GetExpectedKernelType (
const framework: :ExecutionContext& ctx) const override {
// Note: don't get data type from ctx.Input<framework::Tensor> ("Input");
auto dtype = ctx.Input<framework::Tensor> (framework::GradVarName ("Out"))->type();

return framework::0pKernelType ( dtype, ctx.GetPlace());

bi

(Fogks)
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template <typename T>
class SliceOpGradMaker : public framework::SingleGradOpMaker<T> {
public:

using framework::SingleGradOpMaker<T>::SingleGradOpMaker;

protected:
void Apply (GradOpPtr<T> bind) const override {
bind->SetInput ("Input", this->Input ("Input"));
if (this->HasInput ("StartsTensor")) {
bind->SetInput ("StartsTensor", this->Input ("StartsTensor"));
}
if (this->HasInput ("EndsTensor")) {
bind->SetInput ("EndsTensor", this->Input ("EndsTensor"));
}
if (this->HasInput ("StartsTensorList")) |
bind->SetInput ("StartsTensorList", this->Input ("StartsTensorList"));
}
if (this->HasInput ("EndsTensorList")) {
bind->SetInput ("EndsTensorList", this->Input ("EndsTensorList"));
}
bind->SetInput (framework: :GradVarName ("Out"), this->OutputGrad("Out"));
bind->SetOutput (framework: :GradVarName ("Input"), this->InputGrad("Input"));
bind->SetAttrMap (this->Attrs());
bind->SetType ("slice_grad");

bi

DECLARE_NO_NEED_BUFFER_VARS_INFERER (SliceOpGradNoNeedBufferVarsInference,
"Input");

} // namespace operators

} // namespace paddle

namespace ops = paddle::operators;

REGISTER_OPERATOR (slice, ops::SliceOp, ops::SliceOpMaker,
ops::SliceOpGradMaker<paddle: :framework: :0pDesc>,
ops::SliceOpGradMaker<paddle: :imperative: :0OpBase>);

REGISTER_OPERATOR (slice_grad, ops::SliceOpGrad,
ops::SliceDoubleOpGradMaker<paddle: :framework: :OpDesc>,
ops::SliceDoubleOpGradMaker<paddle: :imperative: :0pBase>,

ops::SliceOpGradNoNeedBufferVarsInference);
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9. B&REAR

HT GPU R HATHY, 4 CPU R Z )5, GPU il BB B FOER AT, BreAnsRAE Op il 1
GPU izfTI A B Bl Ae &, 24 GPU TG AT RN, I8 5] fB7E CPU i 28 BOREIL, X FER]
b2 S5 GPU & 4k

KT GPU Hf— B[] 1 7 20 A

The following device operations are asynchronous with respect to the host:
Kernel launches;
Memory copies within a single device's memory;
Memory copies from host to device of a memory block of 64 KB or less;
Memory copies performed by functions that are suffixed with Async;

Memory set function calls.

XF cudaMemCpy F1 cudaMemCpyAsync ¥ 5 21 :
o AR 2 A GPU 3B AR BUBIUE Y CPU i, BtE kim0, R i 2 el 95 DR .
o GREEE AR CPU i E| CPU iy, ¥difEiifremAny, BIAEJE M2 R4 DHRAE.

HELZ NN 2% Asynchronous Concurrent Execution, API synchronization behavior

10. LoD 7 Op REBEYESHIE
LoD J2 Paddle HEZL I ARFIRARIF AN BRI B, Br T U0 Fi4 A Je padding data 1) Op 4b, A Op HY5EE)
HREZ [ LoD (1% 3 A8

A OP [yt FE 2 5 H 8 LoD, FRATHT PAKFY 1 %) LoD 4% 3 [A) i) OP 43 A #i2: LoD-Transparent 55
LoD-Based.

IXPIZE OP [ LoD %55 275 L& A ) 71 Sz i) - ~ad 7«

AIEES

TEf e Tl R, S AR LoD A4, Op #ithiiYy LoD RIREHBIAAL . B AN JxX =g ot -
o ANAF: 3G T A 1Y) LoD-Transparent OP 5 4y ) LoD-Based OP, W PATE InferShape HifE]
ShareLoD () H 2R A Var [] LoD JL 525 HiH Var, W 3% Istm_op; Q1A 21 A HAES W] figff
JE LoD WY&, W BRIAILZEE — N A, a0 elementwise_ops forward ;
o ME: T4 LoD-Based OP, 7ES:H OpKernel 5% [& 4t LoD MIIEAATT5E, EL9LH) LoD 7ER]

AT ES R G AR E, WAMIFHREYE InferShape Ff ShareLoD (), PA#fiff CompileTime Fif
S} LoD Level it T 1IE#11% S, W] Z2% sequence_expand_op;

o S AT ST S i) LoD-Based OP.  JHH N F % JE 1T [ LoD f£ S [ fl, wf &%

sequence_pool_op;
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https://docs.nvidia.com/cuda/cuda-c-programming-guide/#asynchronous-concurrent-execution
https://docs.nvidia.com/cuda/cuda-runtime-api/api-sync-behavior.html#api-sync-behavior
https://github.com/PaddlePaddle/FluidDoc/blob/develop/doc/fluid/design/concepts/lod_tensor
https://github.com/PaddlePaddle/Paddle/blob/a88a1faa48a42a8c3737deb0f05da968d200a7d3/paddle/fluid/operators/lstm_op.cc#L92
https://github.com/PaddlePaddle/Paddle/blob/5d6a1fcf16bcb48d2e66306b27d9994d9b07433c/paddle/fluid/operators/elementwise/elementwise_op.h#L69
https://github.com/PaddlePaddle/Paddle/blob/565d30950138b9f831caa33904d9016cf53c6c2e/paddle/fluid/operators/sequence_ops/sequence_expand_op.cc
https://github.com/PaddlePaddle/Paddle/blob/develop/paddle/fluid/operators/sequence_ops/sequence_pool_op.cc
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HEE R

* 52 LoD-Based OP i, FRELALHIYY LoD &S Ag i FAE L, B BE A A5 A RS2, I oe i
AN, BAN case 78 252574 H IIAE batch FF3k . WA AR RS0 BRI, TT2% test_Istm_op.py

* Xf LoD Level A5 B 2K OP, HEFZAIMIIARAE Infershape FHISE LoD Level Ayfa 4L, il

sequence_pad_op.

REES

HHEARYE, OP WA A Var Frif )6 B GradVar i) LoD Wiz Var 5 B AH[E], FrLAN B HRF Var Y LoD
=4 GradVar, W] PAS# elementwise ops [1) backward

8.2.3 Op fRefift
1. B MR

165 Op 3R H e 2 25 M B (41 cudnn . mkldnn ., mklml, eigen 25) 3R AERIHERE , (H 12— Ei benchmark
e P P A EE R B AR5 T RE HUBR . RN ERRIE (A0 eigen 55) R BEAHAES THEEA
TEPERE T FTREF A RARGF , TR B 22 BB P Eiin S/, BT AE SE I 00 T 7T BE i PERE FE rh R flh i L2t
BRVER RS . AN Elementwise 251147 Op (HilAI]), Elementwise #/E7ERIAL il A 5 U
%, JUILJE Elementwise_add, YEAR Z45AEZ JoERTE SIS I . FE2 Hi () 52 B Elementwise_op ELHz1H
Eigen J%#, 1T Elementwise ¥/EXEMR 21 00 N 75 GHEE M Broadcast, iS5 & IH Eigen JZEi Broadcast {3
JEHRNE, 180 R RFEX S PR#6229H A Hiik .

2.0p tREEMAL

Op MR 55 ARSI EA ¢, X154 Op m AR A1) Shape 1 Op 1)@ S EOR Sk FE A H]
i3, Bl concat_op, 4 axis>=1 i}, TEXFZ A tensor fHf 2t A4t F5 EIXH g4 tensor iR £ 1k #5 UL,
W EAE GPU I, F298 M cudaMemCopy. % CPU Ifi e, GPU J@TAMNi#r, FrARKIEM GPU [y
VEMR S —EBINTRY, I H 245208 DR B 2 0, X AT a5 ™. H Al concat_op 32 I <%
A iy A B 1Y) Shape DA axis (EREREA TR =0, W5 A tensor 52, H. axis NEET 0, ML
WHE DURAE 0 % — 4> CUDA Kernel R5E i WIS A tensor /0, H axis 1 0, i FEZHATH 0L, H
KGRI FEAEZ PR (#8669) AN,

17} CUDA Kernel [ JI A — & ARAMTES, FTATIER Op H it L2 ¥ ] CUDA Kernel, RBEL: 521 Op 1Y
PATHE ., iz mind sequence_expand_op L& R % CUDA Kernel, i %X ¢ CUDA Kernel 2375 &
B/, B KRR Kernel 225200 Op AYTHITHEE, JXFMELL T B iF-FFixX 257\ CUDA Kernel £ 5
—A~, {EHEAL sequence_expand_op 338 (FH 3¢ PR#9289) rRgh 2 R X AARE, Pk J5H) sequence_expand_op
e MR SE P th 29 1 524, AHOCSEIRA T #Ei% PR (#9289) A4,

/> CPU 5 GPU Z [B]iy#5 VIR AR E. U fetch 4841, 7ER AR JSER XM S 404 T o
BIHAFE] A loss, H HAHEM GPU BB TUBTUE R CPU sl #5 VU2 R0, BriAsii %) fetch 24025
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8.2.4 Op HERTEM o)A
1. F& Op ZEHEREM D™
I BUE R E Ve T B R R R AE 2 UG Th, X7 s BB e i E B0+ nT se R T, 2Eim S 8w 298

ZERANTA . T GPU 2l 2 A AT IR R 7 2R MBS, B DAR A 5 1 BRI A5 R0 45 412 1y
AFEERR -

H a1 &P cudnn AR5 FRPEAE . cudnn AR MaxPooling, CUDA A CudaAtomicXX, ParallelExecutor ff] Reduce
[ER W U AP SE e E U (B e O e | i e 8

SNt Paddle Fr s T —28 FLAGS, H.4nf# i FLAGS_cudnn_deterministic 35 ] cudnn {5 ] 5 2 P E 75
FLAGS_cpu_deterministic 5% il CPU g i 1868 i & o7k .

2.WITH_FAST_MATH B 5%

3 WITH_FAST_MATH &2 ON, NVCC ¥£4i% Paddle il Egien f%] iz < {8 fl—use_fast_math, X#£0]fESAi
CUDA Hf)— S8 EAE G — e RG BER I DL R A8 B, Lol log. exp. tanh 55, {HA 2 ffi— B fE 1451
TR, et pow #4E, EAKRJFE RS E FE torch/ DEPRECEATED-torch7-distro#132,
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1. REEIE R

Enforce $&/R {5 BN, FHAEEW], 45 F 5 nT AT BB J7 f  7r Hh 8 DR S A

2.0p IFFARK

SR Op AR AX, — AR PR A E M, IHE Python APT [ Doc HriRrs, AR T FHERT HEAS
[ AEZR IR TS S5 N W] RERR 22 1 f# Paddle X Op /2B AL HL -

R AE merge F| develop 73 3 Z Bl —E AT AN . A S dynamic_Istmp.

3.0p TERZMHZENE

1€ L Op if, Op WY A S VA SR PER a4 5 25 G RE . Bikap 2 UE 2% name_convention.
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4.Python i Op #EOhEHMIRAFE

Python AP Hr SR I 7 it BE B, DA fe Sl

def fc(input,

size,
num_flatten_dims=1,
param_attr=None,
bias_attr=None,
act=None,
is_test=False,

name=None)

8.3 ISy Python OP

Paddle il 11 py_ func 3% 1137 ##4E Python 3 [ 72 X OP. py_func [ i 34E T Paddle 111 Tensor 7] PA 5
numpy $CZH AT DA (Y B A, AT AT PAGEJH Python H1 i) numpy API 3k H i€ X —1> Python OP.

8.3.1 py_func #EO#R

py_func A& N:

def py_func (func, x, out, backward_func=None, skip_vars_in_backward_input=None) :

pass

H,

x 42 Python Op i A&, W PAZBAA Tensor | tuple[Tensor] | list [Tensor] . £ Tensor
PA tuple[Tensor] B, list[Tensor] f{TEZAE A .

out 42 Python Op W% i &, W PASZEA Tensor | tuple[Tensor] | list [Tensor], HA[PAZ
Numpy Array,.

func J& Python Op M HIIA R &L, FEBATMAERTIANT, HEZRSHA out = func(*x) , MRAGHTAHA
x T AL func WRRTI S 1 out. 78 func BSE 345 Tensor #46y numpy $04H, J5 R
(9 numpy FHCAYHERAE, WERARHEAR numpy, AT BESCLE B AR TEIE A -

backward_func & Python Op I 5 [a] 4. #7 backward_func & None , NJi% Python Op %74 J2 [1]
IHHE#H; # backward_func A4 None, WIHEZRSFEIZFT M 1] B H backward_func 715
HITTRA = AIRRAE o

skip_vars_in_backward_input 52 [i] K%l backward_func P AFIERE A, B DA EA

Tensor | tuple[Tensor] | 1list [Tensor] .
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8.3.2 wnfa{#E A py_func 48 E Python Op

PATTPA tanh S50, AZHAIAIA py_func 445 Python Op,
o S S I BRROMI S 1) R AR

T 162 R SRS i1) B K5035 i Python 255, T AT (#3{f ] Python 5 numpy HHRAH ¢ APL SR SCEL—A~ B & Y
OP,

L Hl BRI A x_1, x_2, , ECh v 1, y_2, e, yom, DR SR A E AR -
def foward_ func(x_1, x_2, ..., X_n):
return y_1, yv_2, ..., y_m

BOANKEOLT , S rm R AR A S RO A = T i e i A AS e + FT A o 3 + P o o A R A A
JE PR V2 14 S 1) bR ) A A -

def backward_func(x_1, x_2, ..., x.n, y_1, v.2, ..., y_m, dy_1, dy_2, ..., dy_m):

return dx_1, dx_2, ..., dx_n

4 ) BRSO T B S ) g A AR s Bl R ) B AR, PR skip_vars_in_backward_input #F47HE
B (BB =rhafuR BRI HER ) .

e, x_1, -, x_n N ARIZ A Tensor, 1 PA tuple(Tensor) 5§ list[Tensor] [YFETE py_func /& A . FISE
3% Tensor i i3 numpy.array #4585 %02H, 750 Python 5 numpy A7 [ 35 L85 W] B8 TCVE IR A I AE Tensor
F.

BEALFATIA ] numpy AYAH 5 APT 58 tanh FR T 1] o8 BOF S 1) BRAUCR S o 1 THIZ5 G 221 i 1) -5 S 1) e 0
HUENHE

import numpy as np

# MEEE 1 EW tanh FIEFRHK
def tanh (x):
# T HEEH Tensor 1E4 np.tanh W8 ANHH

return np.tanh (x)

# E & 20 WA 2-D Tenosr Afm, M A\% -/ Tensor P\ list[Tensor] =, tuple(Tensor) W=,
def element_wise_add(x, vy):

# SMEFHW Tensor ¥¥Hh numpy HA, FNLEXFF numpy W shape #1F

X = np.array (x)

y = np.array(y)

if x.shape != y.shape:

raise AssertionError ("the shape of inputs must be the same!")

(Rt
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result = np.zeros(x.shape, dtype="'int32")
for i in range(len(x)):
for j in range(len(x[0]))

result[i][j] = x[1i]1[3] + yI[i][7]

return result

#AHESK 3 TATHREAETHNE (FTHE)
def debug_func(x):
# T NEEW Tensor B4 print W ASH
print (x)

# REEHK 1 SNMRAEE, RIANBRANT A x. out. out WHE
def tanh_grad(x, vy, dy):
# M EFHH Tensor ¥4 numpy 4, FN"+/-" SFHRELEEA

return np.array(dy) * (1 - np.square(np.array(y)))

VEEL, Bl eR B B ] R AR i A2 2 Tensor Z88Y, Hiili W PAZ Numpy Array 5 Tensor., M Tensor
5230 T Python [ buffer protocol P, I EP AT numpy . array HEK Tensor #4°k numpy Array 3
AT, WA EHRF Tensor {20 numpy s A S8, (HEUE T 3h 454 numpy Array, JWR] DAE:
YA python 5 numpy FHEET A #RAE (BI41” numpy array ) +/-/shape™) .

tanh [ 52 0] BR B 75 2L A A x, BRBEFRAT AT — AR TR a5 A x B S BREL, FFAE G S o
skip_vars_in_backward_input $f7HEG:

def tanh_grad_without_x(y, dy):

return np.array(dy) * (1 - np.square(np.array(y)))

« ST BIEETR A R

FA1F T Program. current_block () .create_var BI&wH A4 HAS & . EAIEH] R4 H A B, 5
MRS 1) 44 PR name . 37 dtype FIZERE shape .,

import paddle

paddle.enable_static()

def create_tmp_var (program, name, dtype, shape):

return program.current_block () .create_var (name=name, dtype=dtype, shape=shape)

in_var = paddle.static.data(name="'input', dtype='float32', shape=[-1, 28, 28])

RS LTS

(Fotgks)
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out_var = create_tmp_var (paddle.static.default_main_program(), name='output', dtype=
—'float32', shape=[-1, 28, 28])

o = M py_func ML
py_func WIHH =N

paddle.static.nn.py_func (func=tanh, x=in_var, out=out_var, backward_func=tanh_grad)

A BRATAA A S R A S RO AT A, WA skip_vars_in_backward_input #Ef7HE
S R S

paddle.static.nn.py_func (func=tanh, x=in_var, out=out_var, backward_func=tanh_grad_
—without_x,

skip_vars_in_backward_input=in_var)

2P, i py_func 4i5 Python Op B BRETH . FATHT LA-S I HoA Op —HEZEAT I itk | 5/ Bl

8.3.3 FEEm
* py_func FYHTTA B8RO S 15 B8 AL AN BLR ] paddle . xx ZHRIHE T, DRICAT 1a) bR RSORI S 17 R RS2 AE
42 AT A, 1 paddle . xx JEFE4LTE M 4% R BT BRI -

* skip_vars_in_backward_input HAEBkLd A A SRR ET A AR, AN BRI T i R
B,

o AR AR B A MR, W backward_func FHZIE] None BYHI A #5NHI )4 AR B
HHREE, WIATWAE backward_func F1 53R [H] None.

8.4 WTZEHELRSMBEIESL CH+ OP

W, QIR PaddlePaddle f) Operator(OP) Az H A G5 SR A, BB A 1 OP 4 fr, WIRTT
RAA TR B, WPAZHAM paddle.static.py_func, WAIPAEIRXHEAEH E X C++ OP,
L%, WERMAET OP 4G kA OP PERETCIAMG R YK, WATPAH E X C++ OP,

I E X OP 5 DA R LA B

1. SCH OP FIVEM OP, FIZEHESL NS OP S22 Midl , M5F” WS HiH Crt OP” FUMTEALETE. 5%
SCFY Gradient OP 2] MY

2. ,ﬁlﬂiﬁjﬁj/u\
3. $3%% OP [y Python 311,
4. 5 OP [P ER
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NHEE BRI BRI N A, — S BB, NI S relu op AT

8.4.1 BEN OP Hyscij

OP WSLFLS” WIS C++ OP” RUBARMIIE, WIEMILTRE: 1). & X OP ff) ProtoMaker, H[IffiiA OP ¥
AL fH . JEMEGEE 2). SEE OP ) LRI InferShape, PAJ OP [¥) kernel pR%L, Szin] OP Z5fbl. 3). HMt
OP, DA OP Wyilo e

ReLU OP #J CPU 2£¥),, relu_op.cc X4

// relu_op.cc

#include "paddle/fluid/framework/op_registry.h"

namespace paddle {

namespace operators {

// HH OP M xX. Wi Y. Bl

class Relu20pMaker : public framework::0pProtoAndCheckerMaker {

public:
void Make () override {
AddInput ("X", "The input tensor.");

AddOutput ("Y", "Output of relu_op");
AddComment (R"DOC (
Relu Operator.
Y = max (X, 0)
)DOC") ;
}
bi

// Bl OP M Z XF1 InferShape LI, KE#MY Y ¥ shape
class Relu20p : public framework::OperatorWithKernel {
public:

using framework::0OperatorWithKernel: :OperatorWithKernel;

void InferShape (framework::InferShapeContext* ctx) const override {
auto in_dims = ctx->GetInputDim("X");

ctx—>SetOutputDim("Y", in_dims);

bi
// LHEE OP B Kernel WHER = max (0, X)
using Tensor = framework::Tensor;

template <typename DeviceContext, typename T>

class Relu2Kernel : public framework::0pKernel<T> {

(Qi¥iE3)
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public:
void Compute (const framework::ExecutionContext& ctx) const override {

auto* in_t = ctx.Input<Tensor>("X");
auto* out_t = ctx.Output<Tensor>("Y");
auto x = in_t->data<T>();
// mutable_data AW HAF. FEIE4
auto y = out_t->mutable_data<T> (ctx.GetPlace());
for (int i = 0; 1 < in_t->numel(); ++i) {

y[i] = std::max(static_cast<T>(0.), x[i]);

bi

// EXRK I OP WM\ Y fn dy. fd dx. Bi:
template <typename T>
class Relu2GradMaker : public framework::SingleGradOpMaker<T> {
public:
using framework::SingleGradOpMaker<T>::SingleGradOpMaker;

void Apply (GradOpPtr<T> op) const override {
op—>SetType ("relu2_grad");
op—>SetInput ("Y", this->Output ("Y"));
op—>SetInput (framework: :GradVarName ("Y"), this->OutputGrad("Y"));
op—>SetAttrMap (this->Attrs());
op—>SetOutput (framework: :GradVarName ("X"), this->InputGrad("X"));

bi

// EXRH OP #F1 InferShape LI, ¥ E dx B shape
class Relu2GradOp : public framework::OperatorWithKernel {
public:

using framework::0OperatorWithKernel: :OperatorWithKernel;

void InferShape (framework::InferShapeContext* ctx) const override {
auto in_dims = ctx->GetInputDim (framework: :GradVarName ("Y"));

ctx—->SetOutputDim (framework: :GradVarName ("X"), in_dims);

bi

// LHRE OP By kernel E# dx =dy * (y > 0. 2 1. : 0)
template <typename DeviceContext, typename T>
class Relu2GradKernel : public framework::OpKernel<T> {

public:

(Rt
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void Compute (const framework::ExecutionContext& ctx) const override {
auto* dy_t = ctx.Input<Tensor> (framework::GradvVarName ("Y"));
auto* y_t = ctx.Input<Tensor>("Y");
auto* dx_t = ctx.Output<Tensor> (framework::GradVarName ("X"));
auto dy = dy_t—->data<T>();
auto y = y_t->data<T>();
auto dx = dx_t->mutable_data<T> (ctx.GetPlace());
for (int i = 0; 1 < y_t->numel(); ++i) {
dx[i] = dy[i] * (y[i] > static_cast<T>(0) 2 1. : 0.);
}
}
bi
} // namespace operators
} // namespace paddle
namespace ops = paddle::operators;
using CPU = paddle::platform::CPUDeviceContext;
/) EREEAR E op
/) AT RERRHE relu Ko, XEFEME OP type # relu2
REGISTER_OPERATOR (relu2,
ops: :Relu20p,
ops: :Relu20pMaker,
ops: :Relu2GradMaker<paddle: : framework: :OpDesc>,
ops: :Relu2GradMaker<paddle: :imperative: :OpBase>);
REGISTER_OPERATOR (relu2_grad, ops::Relu2GradOp) ;
// A CPU # Kernel
REGISTER_OP_CPU_KERNEL (relu2,
ops: :Relu2Kernel<CPU, float>,
ops: :Relu2Kernel<CPU, double>);
REGISTER_OP_CPU_KERNEL (relu2_grad,
ops: :Relu2GradKernel<CPU, float>,
ops: :Relu2GradKernel<CPU, double>);
ReLU OP ) GPU L3, relu_op.cu X4
// relu_op.cu
#include "paddle/fluid/framework/op_registry.h"
namespace paddle {
namespace operators {
(QiviE3)
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using Tensor = framework::Tensor;
template <typename T>
__global__ void KeRelu2 (const T* x, const int num, T* y) {
int gid = blockIdx.x * blockDim.x + threadIdx.x;
for (int i = gid; i < num; i += blockDim.x * gridDim.x) {
y[i] = max(x[i], static_cast<T>(0.));
}
}
// BI# OP M kernel B GPU I
template <typename DeviceContext, typename T>
class Relu2CUDAKernel : public framework::OpKernel<T> {
public:
void Compute (const framework::ExecutionContext& ctx) const override {
auto* in_t = ctx.Input<Tensor> ("X");
auto* out_t = ctx.Output<Tensor>("Y");
auto x = in_t->data<T>();
auto y = out_t->mutable_data<T> (ctx.GetPlace());
auto& dev_ctx = ctx.template device_context<DeviceContext>();
int num = in_t->numel ();
int block = 512;
int grid = (num + block - 1) / block;
KeRelu2<T><<<grid, block, 0, dev_ctx.stream()>>>(x, num, V);
}
bi
template <typename T>
__global__ void KeRelu2Grad(const T* y, const T* dy, const int num, T* dx) {
int gid = blockIdx.x * blockDim.x + threadIdx.x;
for (int i = gid; i < num; i += blockDim.x * gridDim.x) {
dx[i] = dy[i] * (y[i] > 0 2 1. : 0.);
}
}
// K IE OP #y kernel @ GPU L
template <typename DeviceContext, typename T>
class Relu2GradCUDAKernel : public framework::0pKernel<T> {
public:
void Compute (const framework::ExecutionContext& ctx) const override {
auto* dy_t = ctx.Input<Tensor> (framework::GradvVarName ("Y"));
(QiviE3)
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auto* y_t = ctx.Input<Tensor>("Y");

auto* dx_t = ctx.Output<Tensor> (framework::GradVarName ("X"));
auto dy = dy_t->data<T>();
auto y = y_t->data<T>();

auto dx = dx_t->mutable_data<T> (ctx.GetPlace());

auto& dev_ctx = ctx.template device_context<DeviceContext> () ;

int num = dy_t->numel ();
int block = 512;
int grid = (num + block - 1) / block;

KeRelu2Grad<T><<<grid, block, 0, dev_ctx.stream()>>>(y, dy, num, dx);

bi

} // namespace operators

} // namespace paddle

using CUDA = paddle::platform::CUDADeviceContext;

// EMIEH GPU Kernel

REGISTER_OP_CUDA_KERNEL (relu2,
paddle: :operators: :Relu2CUDAKernel<CUDA, float>,
paddle: :operators: :Relu2CUDAKernel<CUDA, double>);

// EMKE# GPU Kernel

REGISTER_OP_CUDA_KERNEL (relu2_grad,
paddle: :operators: :Relu2GradCUDAKernel<CUDA, float>,
paddle: :operators: :Relu2GradCUDAKernel<CUDA, double>);

==t

SN

1. OP [ type /NHEAI PaddlePaddle T A7) OP type #[F], 757 Python Hi (i F I Sx 4l 4 -

i

8.4.2 BE N OP Wy4mi¥

TEAFIIUNG Crr . CUDA REIAHERAPE , T g+/vee 5%, 24 25 5t WA Makefile 50 CMake.

1R FEZE include PaddlePaddle [1)4H 3¢ 3 304, W ETRACHY paddle/fluid/framework/op_registry.h
, e ZHERE PaddlePaddle 11 lib A, W] 3 i T i 4R R

# python

>>> import paddle

>>> print (paddle.sysconfig.get_include())
/paddle/pyenv/local/lib/python2.7/site-packages/paddle/include

(Rt
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>>> print (paddle.sysconfig.get_1lib())
/paddle/pyenv/local/lib/python2.7/site-packages/paddle/libs

T iy ] 2R Y Bl

include_dir=$( python -c 'import paddle; print (paddle.sysconfig.get_include())"' )
lib_dir=$( python -c 'import paddle; print (paddle.sysconfig.get_lib())"' )

echo $include_dir

echo $1lib_dir

# PaddlePaddel >=1.6.1, XEF¥E include ${include_dir} fa ${include_dir}/third_party
nvcce relu_op.cu -c¢ -o relu_op.cu.o —-ccbin cc -DPADDLE_WITH_CUDA -DEIGEN_USE_GPU -
—DPADDLE_USE_DSO -DPADDLE_WITH_MKLDNN -Xcompiler —-fPIC -std=c++11 —-Xcompiler —-fPIC -
—w ——expt-relaxed-constexpr —-03 -DNVCC \

-I ${include_dir} \

-I ${include_dir}/third_party \

g++ relu_op.cc relu_ op.cu.o -o relu2_op.so -shared -fPIC -std=c++11 -03 -DPADDLE_WITH_
<+MKLDNN \

-I ${include_dir} \

-I ${include_dir}/third_party \

-L /usr/local/cuda/lib64 \

-L ${1lib_dir} -lpaddle_framework —-lcudart

NETE TN
RN

NN

1. i@+ NVCC %1% CUDA JiSCER;, 344133 ~-DPADDLE_WITH_CUDA -DEIGEN_USE_GPU
-DPADDLE_USE_DSO, FEHEZLYRAYH & (i FHixX 28 7 5 L4709t P H € L C++ OP SE#f
iR, IR ST EAAZ OES IR T A —3. 41 EIGEN_USE_GPU 2{fi /] Eigen (4%
GPU SEHLH 5 BEHGN B dR kit 1

2. W RS TR MKLDNN FE | 75 2 A5 413 26 01 -DPADDLE_WITH_MKLDNN. #UMHESLJR
e (L tensor.h) A (58 075 SCHAT A4, B IiU@ 5 F T [R5 ZERIAZ ORE SR 4 i34 T I R
—E. BRAR WKL E57H MKLDNN %,

3. W[ ZA> OP 43| [F— sl E .

4. 3T pip 77704 %¢ 1Y) PaddlePaddle ff GCC 4.8 4458, T GCC4.8 f GCC 5 DA I C++11 ABI A Jf¢
%, BREBWEE X OP, FEHIT GCC4.8 k. £ GCCS KA MR i B e X OP, #EE
i Fj Docker %% PaddlePaddle, {§i15:4 Paddle F14+% H & X OP 1 GCC MR ASHI [ .

8.4. INAITEHEIRIMEREIE XL C++ OP 237



https://www.paddlepaddle.org.cn/install/doc/docker

PaddlePaddle

8.4.3 #{3% Python Layer 0

T/ paddle.incubate.load op_library #HIHIMEENZE, (45 PaddlePaddle i) 3 #EFE H ]
PAGE 1T B %E L OP.

# custom_op.py
import paddle.incubate as incubate
# W load op_library Jm#E A E

incubate.load_op_library('relu2_op.so')

from paddle.incubate import LayerHelper

def relu2(x, name=None) :
# relu2 W type fafk oP FE XMW type A
helper = LayerHelper ("relu2", **locals())
# RAlEW Y Variable
out = helper.create_variable_for_type_inference (dtype=x.dtype)
helper.append_op (type="relu2", inputs={"X": x}, outputs={"Y": out})

return out

1. =1 hSERFEM ] paddle.incubate.load_op_library #£ paddle import 2 J5hl#E— kK B
],

2. Python #% I 35 2% Al PaddlePaddle #E 4 Py S 25 A0 W], 5 22 17 (0w DA R 28RS o python/
paddle/fluid/layers/nn.py HCHERH.

8.4.4 iz

] LA ] B Python Ay IS8 I AR
FES R

import numpy as np
import paddle

from custom_op import relu2

paddle.enable_static()

data = paddle.static.data (name='data', shape=[None, 32], dtype='float32'")
relu = relu2(data)

use_gpu = True # or False

paddle.set_device ('gpu' if use_gpu else 'cpu')

exe = paddle.static.Executor ()

(Rt
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x = np.random.uniform(-1, 1, [4, 32]).astype('float32")
out, = exe.run(feed={'data': x}, fetch_list=[relul])

np.allclose (out, np.maximum(x, 0.))

AP

import numpy as np
import paddle

from custom_op import relu2

use_gpu = True # or False

paddle.set_device ('gpu' if use_gpu else 'cpu')

x = np.random.uniform(-1, 1, [4, 32]).astype('float32")
t = paddle.to_tensor (x)
out = relu2(t)

np.allclose (out.numpy (), np.maximum(x, 0.))

HR AR AT AR A (S E LY OP 7!

8.4.5 {7 C++ FMMEPER

B SCRAE CH+ BN AP, a2 kb 5EE Ct+ FNZE A 7w 1

8.4.6 FAQ

1. Q: R HIEUI4E1R: relu2_op.so: cannot open shared object file: No such file
or directory PAMK libpaddle_framework.so: cannot open shared object file: No

such file or directory,

A: FET relu2_op.so FAERE £ DA M libpaddle_framework.so P (B paddle.
sysconfig.get_lib () 53| B HHEZ & LD_LIBRARY_PATH H:

# B relu2_op.so BHEE: ‘paddle/test’, T Linux N IERKE:
export LD_LIBRARY_PATH=paddle/test:$( python -c 'import paddle; print (paddle.
—sysconfig.get_lib())"') :SLD_LIBRARY_PATH
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CHAPTER 9

Z5FR

9.1 FiFAIErm

ASCRHR S E A TAEA AT ST K

9.1.1 REBEX

o B HRE ST Doxygen .

* HiPRGRIFARET WITH_STYLE_CHECK BEY4TJF, I H4uufagim i (g ar s .
© FTA RS AUEA BT .

o AT IR

o THIESTIR R Ay — 2

PATN SRR 45 S RS AU
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9.1.2 Fork

k%% | PaddlePaddle GitHub 15, KRG8 Fork %4, £ ACHZE FHGE, A hitps:/github.com/
USERNAME/Paddle.

9.1.3 5k (Clone)

FFEAE G clone F| AN :

@ git clone https://github.com/USERNAME/Paddle
@ cd Paddle

9.1.4 SIBXSZ

Paddle H mifH HGit i 223047 &, X, ZATA4gedyr, BikE2% Paddle 43 2 G .
Fi A | feature 1 bug fix T & TAFERNVAZAE— N F 32 E5e i, —fM develop 2 % FEIEH .
il git checkout -b BIEFFYIHRE]H 2.

@ git checkout -b my-cool-stuff

{HASHERERZ, 1E checkout Z 1, 5 EARFF 2 HT7>5CH 3% clean, 32 untracked [ SC{F B4 EH 7032 L
XA PAET git status BE.

9.1.5 {#f pre-commit 5%
Paddle Jf % A G ffi FH pre-commit T H SRR Git W Ac4) 1. & 0] AR B R AT LIRS (C++, Python),
HEHEAZ (commit) FY F 2kt —LE ARSI E (WA S0 A —A BEOL, Git HORZLIR IR SCR4E) .

pre-commit /2 Travis-CI H1 LTI AT —3K 5, AW R 11 PR RAEREFEACE Paddle, BB LHIFAE
MHTH SRIBTTE

@ pip install pre—-commit

@ pre-commit install

Paddle ffi | clang-format FiH%EE C/C++ PG, iR clang-format MUASTE 3.8 DA E.

¥¥: #id pip install pre-commit FI conda install -c conda-forge pre-commit ZZ3ERH)
vapf A ANIEE, Paddle FF & AN RHEHE pip install pre-commit.,
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9.1.6 FIEH A

TEAGIH, BMMER T README.md Fi—A47, H8I# T —Hci.

Wit git status AAEYSEPIRE, XSH/RYEHZW 48, FIRWA AR git diff &F R
NG TSI

@ git status
On branch test

Changes not staged for commit:

(use "git add <file>..." to update what will be committed)
(use "git checkout —-—- <file>..." to discard changes in working directory)
modified: README . md

Untracked files:

(use "git add <file>..." to include in what will be committed)

test

no changes added to commit (use "git add" and/or "git commit -a")

9.1.7 ZmiFEF0E Tl

KT 4% PaddlePaddle YRS, 152 LA IERD Zi i SEHE0 I IHRIE R SE. X T 8T, A1 Z&%0p Hiocil
il Bt

9.1.8 1837 (commit)

R ARIATIIE X README.md SCPFI RS, SRR HRSOHTIR N test 3L

@ git checkout -- README.md
[ git status

On branch test

Untracked files:

(use "git add <file>..." to include in what will be committed)

test

nothing added to commit but untracked files present (use "git add" to track)

[ git add test

Git R PEA MG, FRFHF L E ATV, X AT PALE A KT 3% R4 22 i T WIS s, Xl DA git
commit 58
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../../../install/compile/fromsource.html
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../new_op/new_op.html#id7
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@ git commit

CRLE end—1inesS IemMOVe T @ v v ittt ettt ettt ettt eeeeenenens (no files to check) Skipped
Y21 (no files to check) Skipped
Check for added large filesS. ... i i it itte et eeeeeeeeneeeeeeeeeeeanaens Passed
Check for merge Conflict . ittt ittt ettt et ettt ieae et Passed
Check for broken symlinKks. ... ..ttt ettt teeeeeeeeeeeeanenns Passed
Detect Private Key. . uw oottt ettt eeenneeenennenn (no files to check) Skipped
FixXx ENA Of File S i ittt ittt ettt eieeenenens (no files to check) Skipped
clang—formater. ... .t i e e e e e e e (no files to check) Skipped

[my—-cool-stuff c703c041] add test file
1 file changed, 0 insertions(+), 0 deletions(-)

create mode 100644 233

9.1.9 RIFFHCERH

TEVES K Pull Request Z |, TSR (https://github.com/PaddlePaddle/Paddle) HHipgCis .

Belid git remote AFE Y HILFECERIA T

@ git remote

origin

@ git remote -v

origin https://github.com/USERNAME/Paddle (fetch)
origin https://github.com/USERNAME/Paddle (push)

iX B origin ;23] clone ARG R 24 7, i/ H O 4 R 1Y Paddle, #2 1 RFRAT1A) @ — 5 H Paddle
GEM R AL, 44 A upstream,

@ git remote add upstream https://github.com/PaddlePaddle/Paddle
@ git remote
origin

upstream

ARHX upstream [T AU FH BB 24 Al 70 32

@ git fetch upstream
[ git pull upstream develop
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9.1.10 Push ZiiECE

YA 5 2 E% B GitHub |, 2 https:/github.com/USERNAME/Paddle .

# WHEBTBELE origin W my-cool-stuff 4% b

git push origin my-cool-stuff

9.2 % PR XEEM

9.2.1 E3T Issue H 5/ Pull Request

LA Issue fHIR ML, FHCRERIH T -
DB prid sy 32, X5 Mdi New pull request,
Pk AR 32

1E PR AR UERA Y, 3HE resolve #Issue %5 A PAYEIX] PR ¥ merge J5, H 3% N Issue, H
AR DL

EORAER review, WERAFTEB AT, S I EARPHRE R origin HRXHN 2 SZRIA] .

9.2.2 ZFE CLA thillFoid@id & ju i
EZCLA
TEE K 1] PaddlePaddle $£5Z Pull Request fif, 575 2% % —IK CLA(Contributor License Agreement) i, DA
PREERCHE T A A A, RARZEE T
« THEEF PR H1f Check #54r, #%) license/cla, I piihififll detail, i A CLA M3}

* &R CLA ki “Sign in with GitHub to agree” , mily 58 MURFF S BEFL [0 511 Pull Request BT

&t g ST

{57F Pull Request F3 22— YHTY commit i, £xf% CI ¥ocilit, iHHiIAMRY commit message F1ELHIIA
DhEUEIE, 1 A2 (commit)

T Pull Request H1#) CI B el R, EXRFTEI LA/ NI N SE BT

TEALTR M B C R 32 2 S R CLIH , BlAn#sn) develop 73 SZH2 3 AURS, WIJoH K iE release/1.1 —
PR A 1 s

LA EEHES B AR AR A), FOREANK commit JE TSI ICI
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https://help.github.com/articles/closing-issues-via-commit-messages/
local_dev_guide.html#permalink-8--commit-
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RTINS BB T AL AT, AEREAR A commit ARiE R BRI, FERXFMEOLT, T
detail ZAMAEN, HAFAE RN, AR XASIAE R Pull Request H1, FRATAY TAEN SRS
e

9.2.3 MRERS X

1E PR 4 merge JE RS, FATATALE PR A4 BT BRam A Qo2 A 7 52
WAPAREN git push origin : 23 A MEERD S, W

git push origin :my-cool-stuff

9.2.4 HIErAH 52

fa, MERAH 3

=

Y# 2| develop 23
git checkout develop

xv)

# MK my-cool-stuff 4%
git branch -D my-cool-stuff

2, BATSEN T — R TR R

9.25 RAERBHY—LLE

BT A AAEVER A B b By AR A B AR R A, ESFOA R e
1) WHPRIE Travis-CI IR RE I FE L . NSt , Uil A AEAE M, PP A — OO .
2) 237 PUIl Request Fif :

* EYER commit [1)5{ -
JEA - A RAAAE B — A SCAESR AL T LA commit, &R commit H TS B, XS4 G K
WKW P ANFEZE AT commit A4 REAHLBEM TWFLLE M, HAHERR commit 2 [A]1& SR AH B
BN
A BRI ACHT, PR E DI commit, AIPAESY git commit —-amend #pFE KA commit, XL
Push FHRE G EMZ A~ commit, 7] PAS#squash commits after push,

o iR commit [F)ZFR: W RES S Hi commit (K%, ANREARHER

3) SRR T HEA Issue 8, 545 1% PUIl Request FIES— AN TESAES N F: fix #issue_number, X
249% PUI Request #5575, < Bl XXM Issue. FeHEREIHE: close, closes, closed, fix, fixes, fixed, resolve,
resolves, resolved, i PEAE WAL . E4H 7] 2% Closing issues via commit messages.
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http://stackoverflow.com/questions/5667884/how-to-squash-commits-in-git-after-they-have-been-pushed
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BeAh, FERISZ I AR, 3 AT DA 408

1) PEH AN B IEL AR (X R IR EAALS, BIAHS T, BOZUHEH) -
o NFPPETE LI AR B UER, AR Done BT
o XV EARER, WA OB .

2) AR R %
o A R B RS DL .

* R Mistart a review AT, MAREEIIEZ BT PR R I HR S Ak — BRI, SR
RN -

9.3 FAQ

H %

« FAQ
- 1. CLA%EZ T, BAH?
- 2. CIERfE, Buhe

- 3 CllawiE, 4285 APRAE, EA7

— 4. {152 APLspec ?

9.3.1 1. CLAZZEFRRY, EAad?

T CLA 25 = IR, A RAAEE. MR D O A% CLA, H CLA Ml & m s, w2t

 KMFFEAIFRIA PR, KEHME CLA. fidfi Close pull request , Fiiii Reopen pull
request , HERFILO4R.

o MR EIARAE AT 2 AODRARL, WEHR 4 PR BB EH .

93.2 2. Cl xFMA., BEam?

* JETE commit {5 B P AN IIEAf ) CI fish A ) -
— develop 73 L iEWR N test=develop
— release 7 Y IHUNINUN test=release/1.4 Rtk release/1.4 4337

— RTINS TE TS test=document _preview
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o % CILf & BN DA commit Ay BAf, BPXF[R-—4~ PR SRy, ANEHIHAY commit 275 LM, WA H
commit AHARSEfl A CI, AR AATIIRTRZA

o WS CL AN G, U5AHS CLIA A F RHDFEFITEA PR, SkEFft % CL.
9.3.3 3. Cl fahlit, ENSHZEB 54 PR X, EAh?

1T develop 73 UV A AR EM:, CLATRERBENLEE. WIPRHHE CLERRAIA PR ICK, AEIIE I 4ok
BB R

9.3.4 4. in{a{&gk APl.spec ?

N T PRIE APT 3 L/ SCRAYRRE M, FRATA APLHEAT T 4%, Bl APLspec SUftF. BT iL1i§ 2% diff_apipy .
R FPRIGIAR T diff, AZEEHEAR PR APL |,
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cHAPTER 10

H 5 BA

BATPNEIE AN, TR 2 TORAER A
o RIRMECE T BT SRR IR
o RRAEZE APTMUZE - YW RARAEDE LXRAS 5 TRARAEDE 2.0 A4S APL ISR K5

10.1 T HF

RS SCRR R R B A

10.1.1 PaddlePaddle
10.1.2 Paddle Inference
10.1.3 Paddle Lite

TR AR TR 2 R SRR, IR TA], WRAN Paddle-better@baidu.com.
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10.2 WIRHESR APl BREISR

AR RS T PaddlePaddle v1.X A T % Jl API 5 PaddlePaddle v2.0RC1 Sf WV 2 2, AARIEXT Y X &, g

& PaddlePaddle 2.0RC1 {82 1458 A o

N

=2 PaddlePaddle 1.X API PaddlePaddle 2.0RC1 API
=
0 paddle.fluid.BuildStrategy paddle.static.BuildStrategy
1 paddle.fluid. CompiledProgram paddle.static. CompiledProgram
2 paddle fluid.cpu_places paddle.static.cpu_places
3 paddle.fluid. CPUPlace paddle.CPUPlace
4 paddle.fluid.cuda_places paddle.static.cuda_places
5 paddle.fluid. CUDAPinnedPlace paddle. CUDAPinnedPlace
6 paddle.fluid. CUDAPIace paddle. CUDAPIace
7 paddle.fluid.default_main_program paddle.static.default_main_program
8 paddle.fluid.default_startup_program paddle.static.default_startup_program
9 paddle.fluid.disable_dygraph paddle.enable_static
10 paddle.fluid.embedding paddle.nn.functional.embedding(z] 75 &), pad-
dle.static.nn.embedding(F#7S &)
11 paddle.fluid.enable_dygraph paddle.disable_static
12 paddle.fluid.enable_imperative paddle.disable_static
13 paddle.fluid. ExecutionStrategy paddle.static. ExecutionStrategy
14 paddle.fluid. Executor paddle.static. Executor
15 paddle.fluid.global_scope paddle.static.global_scope
16 | paddle.fluid.gradients paddle.static.gradients
17 paddle.fluid.in_dygraph_mode paddle.in_dynamic_mode
18 paddle.fluid.is_compiled_with_cuda paddle.is_compiled_with_cuda
19 paddle.fluid.load paddle.static.load
20 | paddle.fluid.load_op_library paddle.utils.Joad_op_library
21 paddle.fluid.name_scope paddle.static.name_scope
22 paddle.fluid.one_hot paddle.nn.functional.one_hot
23 paddle.fluid.ParallelExecutor paddle.static.ParallelExecutor
24 paddle.fluid. Param Attr paddle.ParamAttr
25 paddle.fluid.Program paddle.static.Program
26 paddle.fluid.program_guard paddle.static.program_guard
27 | paddle.fluid.require_version paddle.utils.require_version
28 | paddle.fluid.save paddle.save
29 paddle.fluid.scope_guard paddle.static.scope_guard
30 | paddle.fluid.Variable paddle.static. Variable
T oL
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https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/BuildStrategy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/compiler/BuildStrategy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/CompiledProgram_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/compiler/CompiledProgram_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/cpu_places_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/cpu_places_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/CPUPlace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/core/CPUPlace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/cuda_places_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/cuda_places_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/CUDAPinnedPlace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/core/CUDAPinnedPlace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/CUDAPlace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/core/CUDAPlace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/default_main_program_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/default_main_program_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/default_startup_program_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/default_startup_program_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/disable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/base/disable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/input/embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/input/embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/input/embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/enable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/base/enable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/enable_imperative_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/base/enable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/ExecutionStrategy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/compiler/ExecutionStrategy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/Executor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/executor/Executor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/global_scope_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/executor/global_scope_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/gradients_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/backward/gradients_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/in_dygraph_mode_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/in_dygraph_mode_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/is_compiled_with_cuda_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/is_compiled_with_cuda_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/load_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/io/load_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/load_op_library_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/load_op_library_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/name_scope_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/name_scope_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/one_hot_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/input/one_hot_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/ParallelExecutor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/parallel_executor/ParallelExecutor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/ParamAttr_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/param_attr/ParamAttr_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/Program_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/Program_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/program_guard_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/program_guard_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/require_version_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/require_version_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/save_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/framework/io/save_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/scope_guard_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/executor/scope_guard_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/Variable_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/framework/Variable_cn.html
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®1-48FW

F PaddlePaddle 1.X API PaddlePaddle 2.0RC1 API

=

31 paddle.fluid. WeightNormParamAttr paddle.static. WeightNormParamAttr

32 paddle.fluid.backward.append_backward paddle.static.append_backward

33 paddle.fluid.backward.gradients paddle.static.gradients

34 paddle.fluid.clip.GradientClipByGlobalNorm paddle.nn.ClipGradByGlobalNorm

35 paddle.fluid.clip.GradientClipByNorm paddle.nn.ClipGradByNorm

36 paddle.fluid.clip.GradientClipBy Value paddle.nn.ClipGradByValue

37 paddle.fluid.dataset.InMemoryDataset paddle.distributed.InMemoryDataset

38 paddle.fluid.dataset.QueueDataset paddle.distributed.QueueDataset

39 paddle.fluid.dygraph.BatchNorm paddle.nn.BatchNorm 1D, paddle.nn.BatchNorm2D,
paddle.nn.BatchNorm3D

40 paddle.fluid.dygraph.BCELoss paddle.nn.BCELoss

41 paddle.fluid.dygraph.BilinearTensorProduct paddle.nn.Bilinear

42 paddle.fluid.dygraph.Conv2D paddle.nn.Conv2D

43 paddle.fluid.dygraph.Conv2DTranspose paddle.nn.Conv2DTranspose

44 paddle.fluid.dygraph.Conv3D paddle.nn.Conv3D

45 paddle.fluid.dygraph.Conv3DTranspose paddle.nn.Conv3DTranspose

46 paddle.fluid.dygraph.CosineDecay paddle.optimizer.Ir.Cosine AnnealingDecay

47 paddle.fluid.dygraph.DataParallel paddle.DataParallel

48 paddle.fluid.dygraph.disable_dygraph paddle.enable_static

49 paddle.fluid.dygraph.Dropout paddle.nn.Dropout,  paddle.nn.Dropout2D, pad-
dle.nn.Dropout3D

50 paddle fluid.dygraph.Embedding paddle.nn.Embedding

51 paddle.fluid.dygraph.enable_dygraph paddle.disable_static

52 | paddle.fluid.dygraph.enable_imperative paddle.disable_static

53 paddle.fluid.dygraph.grad paddle.grad

54 paddle.fluid.dygraph.GroupNorm paddle.nn.GroupNorm

55 paddle.fluid.dygraph.InstanceNorm paddle.nn.InstanceNorm 1D, pad-
dle.nn.InstanceNorm?2D, paddle.nn.InstanceNorm3D

56 | paddle.fluid.dygraph.L1Loss paddle.nn.L1Loss

57 paddle.fluid.dygraph.Layer paddle.nn.Layer

58 paddle.fluid.dygraph.LayerList paddle.nn.LayerList

59 paddle.fluid.dygraph.LayerNorm paddle.nn.LayerNorm

60 paddle fluid.dygraph.Linear paddle.nn.Linear

61 paddle.fluid.dygraph.load_dygraph paddle.load

62 paddle.fluid.dygraph.MSELoss paddle.nn.MSELoss

63 paddle.fluid.dygraph.NaturalExpDecay paddle.optimizer.lr.NaturalExpDecay

64 paddle.fluid.dygraph.NLLLoss paddle.nn.NLLLoss

TR
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https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/fluid_cn/WeightNormParamAttr_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/param_attr/WeightNormParamAttr_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/backward_cn/append_backward_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/backward/append_backward_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/backward_cn/gradients_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/backward/gradients_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/clip_cn/GradientClipByGlobalNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/clip/ClipGradByGlobalNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/clip_cn/GradientClipByNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/clip/ClipGradByNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/clip_cn/GradientClipByValue_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/clip/ClipGradByValue_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dataset_cn/InMemoryDataset_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/distributed/InMemoryDataset_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dataset_cn/QueueDataset_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/distributed/QueueDataset_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/BatchNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/norm/BatchNorm1D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/norm/BatchNorm2D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/norm/BatchNorm3D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/BCELoss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/loss/BCELoss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/BilinearTensorProduct_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/common/Bilinear_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Conv2D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/conv/Conv2D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Conv2DTranspose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/conv/Conv2DTranspose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Conv3D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/conv/Conv3D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Conv3DTranspose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/conv/Conv3DTranspose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/CosineDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/lr/CosineAnnealingDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/DataParallel_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/parallel/DataParallel_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/disable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/base/disable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Dropout_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/common/Dropout_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/common/Dropout2D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/common/Dropout3D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/common/Dropout3D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/common/Embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/enable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/base/enable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/enable_imperative_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/base/enable_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/grad_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/base/grad_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/GroupNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/norm/GroupNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/InstanceNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/norm/InstanceNorm1D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/norm/InstanceNorm2D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/norm/InstanceNorm2D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/norm/InstanceNorm3D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/L1Loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/loss/L1Loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Layer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/layers/Layer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/LayerList_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/container/LayerList_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/LayerNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/norm/LayerNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Linear_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/common/Linear_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/load_dygraph_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/framework/io/load_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/MSELoss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/loss/MSELoss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/NaturalExpDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/lr/NaturalExpDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/NLLLoss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/loss/NLLLoss_cn.html
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65 paddle.fluid.dygraph.NoamDecay paddle.optimizer.lr.NoamDecay

66 paddle.fluid.dygraph.ParameterList paddle.nn.ParameterList

67 | paddle.fluid.dygraph.no_grad paddle.no_grad

68 | paddle.fluid.dygraph.PolynomialDecay paddle.optimizer.lr.PolynomialDecay

69 | paddle.fluid.dygraph.Pool2D paddle.nn.MaxPool2D, paddle.nn. AvgPool2D

70 paddle.fluid.dygraph.PRelu paddle.nn.PReLLU

71 paddle.fluid.dygraph.ProgramTranslator paddle.jit.ProgramTranslator

72 paddle.fluid.dygraph.Sequential paddle.nn.Sequential

73 paddle.fluid.dygraph.SpectralNorm paddle.nn.SpectralNorm

74 | paddle.fluid.dygraph.to_variable paddle.to_tensor

75 paddle.fluid.dygraph.TracedLayer paddle.jit.TracedLayer

76 paddle.fluid.executor.Executor paddle.static.Executor

77 paddle.fluid.executor.global_scope paddle.static.global_scope

78 paddle.fluid.executor.scope_guard paddle.static.scope_guard

79 paddle.fluid.initializer.Bilinear paddle.nn.initializer.Bilinear

80 | paddle.fluid.initializer.BilinearInitializer paddle.nn.initializer.Bilinear

81 paddle.fluid.initializer.Constant paddle.nn.initializer.Constant

82 paddle.fluid.initializer. ConstantInitializer paddle.nn.initializer.Constant

83 paddle.fluid.initializer. MSRA paddle.nn.initializer.KaimingNormal, pad-
dle.nn.initializer.KaimingUniform

84 | paddle.fluid.initializer. MSR Alnitializer paddle.nn.initializer.KaimingNormal, pad-
dle.nn.initializer. KaimingUniform

85 paddle.fluid.initializer.Normal paddle.nn.initializer.Normal

86 | paddle.fluid.initializer.Normallnitializer paddle.nn.initializer.Normal

87 | paddle.fluid.initializer.NumpyArraylInitializer paddle.nn.initializer. Assign

88 paddle.fluid.initializer. TruncatedNormal paddle.nn.initializer. TruncatedNormal

89 | paddle.fluid.initializer. TruncatedNormallnitializer paddle.nn.initializer. TruncatedNormal

90 paddle.fluid.initializer. Uniform paddle.nn.initializer. Uniform

91 paddle.fluid.initializer. UniformInitializer paddle.nn.initializer. Uniform

92 | paddle.fluid.initializer. Xavier paddle.nn.initializer. XavierNormal, pad-
dle.nn.initializer. XavierUniform

93 paddle.fluid.initializer. XavierInitializer paddle.nn.initializer.XavierNormal, pad-
dle.nn.initializer.XavierUniform

94 paddle.fluid.io.Datal.oader paddle.io.Datal_oader

95 paddle.fluid.io.load paddle.static.load

96 paddle.fluid.io.load_inference_model paddle.static.load_inference_model

97 paddle.fluid.io.load_program_state paddle.static.load_program_state
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https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/NoamDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/lr/NoamDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/ParameterList_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/container/ParameterList_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/no_grad_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/base/no_grad__cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/PolynomialDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/lr/PolynomialDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Pool2D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/pooling/MaxPool2D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/pooling/AvgPool2D_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/PRelu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/activation/PRelu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/ProgramTranslator_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/ProgramTranslator_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/Sequential_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/container/Sequential_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/SpectralNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/SpectralNorm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/to_variable_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/to_tensor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/dygraph_cn/TracedLayer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/dygraph/jit/TracedLayer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/executor_cn/Executor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/executor/Executor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/executor_cn/global_scope_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/executor/global_scope_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/executor_cn/scope_guard_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/executor/scope_guard_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/Bilinear_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/initializer/Bilinear_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/BilinearInitializer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/initializer/Bilinear_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/Constant_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/constant/Constant_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/ConstantInitializer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/constant/Constant_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/MSRA_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/kaiming/KaimingNormal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/kaiming/KaimingUniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/kaiming/KaimingUniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/MSRAInitializer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/kaiming/KaimingNormal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/kaiming/KaimingUniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/kaiming/KaimingUniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/Normal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/normal/Normal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/NormalInitializer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/normal/Normal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/NumpyArrayInitializer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/assign/Assign_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/TruncatedNormal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/normal/TruncatedNormal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/TruncatedNormalInitializer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/normal/TruncatedNormal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/Uniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/uniform/Uniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/UniformInitializer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/uniform/Uniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/Xavier_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/xavier/XavierNormal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/xavier/XavierUniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/xavier/XavierUniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/initializer_cn/XavierInitializer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/xavier/XavierNormal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/xavier/XavierUniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/initializer/xavier/XavierUniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/io_cn/DataLoader_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/io/DataLoader_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/io_cn/load_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/io/load_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/io_cn/load_inference_model_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/static/load_inference_model_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/io_cn/load_program_state_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/io/load_program_state_cn.html

PaddlePaddle

®1-48FW

F PaddlePaddle 1.X API PaddlePaddle 2.0RC1 API

=

98 paddle.fluid.io.save paddle.save, paddle.fluid.io.save, paddle.static.save

99 paddle.fluid.io.save_inference_model paddle.static.save_inference_model

100 | paddle.fluid.io.set_program_state paddle.static.set_program_state

101 | paddle.fluid.layers.abs paddle.abs

102 | paddle.fluid.layers.accuracy paddle.metric.accuracy

103 | paddle.fluid.layers.acos paddle.acos

104 | paddle.fluid.layers.adaptive_pool2d paddle.nn.functional.adaptive_avg_pool2d, pad-
dle.nn.functional.adaptive_max_pool2d

105 | paddle.fluid.layers.adaptive_pool3d paddle.nn.functional.adaptive_max_pool3d, pad-
dle.nn.functional.adaptive_avg_pool3d

106 | paddle.fluid.layers.addcmul paddle.tensor.math.addemul

107 | paddle.fluid.layers.addmm paddle.addmm

108 | paddle.fluid.layers.affine_grid paddle.nn.functional.affine_grid

109 | paddle.fluid.layers.allclose paddle.allclose

110 | paddle.fluid.layers.arange paddle.arange

111 | paddle.fluid.layers.argmax paddle.argmax

112 | paddle.fluid.layers.argmin paddle.argmin

113 | paddle.fluid.layers.argsort paddle.argsort

114 | paddle.fluid.layers.asin paddle.asin

115 | paddle.fluid.layers.atan paddle.atan

116 | paddle.fluid.layers.auc paddle.metric.Auc

117 | paddle.fluid.layers.batch_norm paddle.static.nn.batch_norm

118 | paddle.fluid.layers.bilinear_tensor_product paddle.nn.functional.bilinear

119 | paddle.fluid.layers.bmm paddle.bmm

120 | paddle.fluid.layers.case paddle.static.nn.case

121 | paddle.fluid.layers.cast paddle.cast

122 | paddle.fluid.layers.Categorical paddle.distribution.Categorical

123 | paddle.fluid.layers.ceil paddle.ceil

124 | paddle.fluid.layers.chunk_eval paddle.metric.chunk_eval

125 | paddle.fluid.layers.clamp paddle.clip

126 | paddle.fluid.layers.clip_by_norm paddle.nn.clip_by_norm

127 | paddle.fluid.layers.concat paddle.concat

128 | paddle.fluid.layers.cond paddle.static.nn.cond

129 | paddle.fluid.layers.conv2d paddle.nn.functional.conv2d(zf] 7 Kl), pad-
dle.static.nn.conv2d(# S A,

130 | paddle.fluid.layers.conv2d_transpose paddle.nn.functional.conv2d_transpose(zf] 7% &),
paddle.static.nn.conv2d_transpose(F# 75 &])
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https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/io_cn/save_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/framework/io/save_cn.html
https://www.paddlepaddle.org.cn/io_cn/save_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/io/save_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/io_cn/save_inference_model_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/static/save_inference_model_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/io_cn/set_program_state_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/io/set_program_state_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/abs_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/abs_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/accuracy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/metric/metrics/accuracy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/acos_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/acos_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/adaptive_pool2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/adaptive_avg_pool2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/adaptive_max_pool2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/adaptive_max_pool2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/adaptive_pool3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/adaptive_max_pool3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/adaptive_avg_pool3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/adaptive_avg_pool3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/addcmul_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/addcmul_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/addmm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/addmm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/affine_grid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/vision/affine_grid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/allclose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/logic/allclose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/arange_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/arange_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/argmax_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/search/argmax_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/argmin_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/search/argmin_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/argsort_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/search/argsort_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/asin_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/asin_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/atan_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/atan_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/auc_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/metric/metrics/Auc_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/batch_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/batch_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/bilinear_tensor_product_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/bilinear_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/bmm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/linalg/bmm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/case_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/case_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/cast_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/cast_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/Categorical_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/distribution/Categorical_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/ceil_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/ceil_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/chunk_eval_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/metric/chunk_eval_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/clamp_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/clip_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/clip_by_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/clip_by_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/concat_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/concat_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/cond_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/cond_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/conv2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/conv/conv2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/conv2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/conv2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/conv2d_transpose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/conv/conv2d_transpose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/conv2d_transpose_cn.html
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=

131 | paddle.fluid.layers.conv3d paddle.nn.functional.conv3d(z) 7 K, pad-
dle.static.nn.conv3d(F#SED

132 | paddle.fluid.layers.conv3d_transpose paddle.nn.functional.conv3d_transpose(z] 75 ),
paddle.static.nn.conv3d_transpose(F 7% &)

133 | paddle.fluid.layers.cos paddle.cos

134 | paddle.fluid.layers.cos_sim paddle.nn.functional.cosine_similarity

135 | paddle.fluid.layers.create_parameter paddle.create_parameter

136 | paddle.fluid.layers.crf_decoding paddle.static.nn.crf_decoding

137 | paddle.fluid.layers.crop paddle.crop

138 | paddle.fluid.layers.cross paddle.cross

139 | paddle.fluid.layers.cumsum paddle.cumsum

140 | paddle.fluid.layers.data paddle.static.data

141 | paddle.fluid.layers.data_norm paddle.static.nn.data_norm

142 | paddle.fluid.layers.deformable_conv paddle.static.nn.deform_conv2d

143 | paddle.fluid.layers.diag paddle.diag

144 | paddle.fluid.layers.diag_embed paddle.nn.functional.diag_embed

145 | paddle.fluid.layers.dice_loss paddle.nn.functional.dice_loss

146 | paddle.fluid.layers.dist paddle.dist

147 | paddle.fluid.layers.dot paddle.dot

148 | paddle.fluid.layers.dropout paddle.nn.functional.dropout, pad-
dle.nn.functional.dropout2d, pad-
dle.nn.functional.dropout3d

149 | paddle.fluid.layers.dynamic_gru paddle.nn.GRU

150 | paddle.fluid.layers.dynamic_decode paddle.nn.dynamic_decode

151 | paddle.fluid.layers.elementwise_add paddle.add

152 | paddle.fluid.layers.elementwise_div paddle.divide

153 | paddle.fluid.layers.elementwise_equal paddle.equal

154 | paddle.fluid.layers.elementwise_floordiv paddle.floor_divide

155 | paddle.fluid.layers.elementwise_max paddle.maximum

156 | paddle.fluid.layers.elementwise_min paddle.minimum

157 | paddle.fluid.layers.elementwise_mod paddle.mod

158 | paddle.fluid.layers.elementwise_mul paddle.multiply

159 | paddle.fluid.layers.elu paddle.nn.functional.elu

160 | paddle.fluid.layers.embedding paddle.nn.functional.embedding(z] 7 &),  pad-
dle.static.nn.embedding(FH 7S &)

161 | paddle.fluid.layers.erf paddle.erf

162 | paddle.fluid.layers.exp paddle.exp

T RS
254 Chapter 10. Hf{thiiiEH



https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/conv3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/conv/conv3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/conv3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/conv3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/conv3d_transpose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/conv/conv3d_transpose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/conv3d_transpose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/cos_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/cos_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/cos_sim_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/cosine_similarity_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/create_parameter_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/create_parameter_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/crf_decoding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/crf_decoding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/crop_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/crop_tensor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/cross_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/linalg/cross_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/cumsum_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/cumsum_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/data_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/static/input/data_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/data_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/data_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/deformable_conv_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/static/nn/common/deform_conv2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/diag_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/diag_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/diag_embed_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/extension/diag_embed_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/dice_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/dice_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/dist_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/linalg/dist_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/dot_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/linalg/dot_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/dropout_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/dropout_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/dropout2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/dropout2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/dropout3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/dropout3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/dynamic_gru_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/rnn/GRU_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/dynamic_decode_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/dynamic_decode_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/elementwise_add_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/add_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/elementwise_div_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/divide_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/elementwise_equal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/logic/equal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/elementwise_floordiv_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/floor_divide_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/elementwise_max_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/maximum_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/elementwise_min_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/minimum_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/elementwise_mod_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/remainder_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/elementwise_mul_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/multiply_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/elu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/elu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/input/embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/input/embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/input/embedding_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/erf_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/erf_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/exp_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/exp_cn.html
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163 | paddle.fluid.layers.expand paddle.expand
164 | paddle.fluid.layers.expand_as paddle.expand_as
165 | paddle.fluid.layers.exponential_decay paddle.optimizer.Ir.ExponentialDecay
166 | paddle.fluid.layers.eye paddle.eye
167 | paddle.fluid.layers.fc paddle.nn.functional.linear(zj 7 &), pad-
dle.static.nn.fc(FrS A
168 | paddle.fluid.layers.flatten paddle.flatten
169 | paddle.fluid.layers.flip paddle.flip
170 | paddle.fluid.layers.floor paddle.floor
171 | paddle.fluid.layers.full_like paddle.full_like
172 | paddle.fluid.layers.gather paddle.gather
173 | paddle.fluid.layers.gather_nd paddle.gather_nd
174 | paddle.fluid.layers.gelu paddle.nn.functional.gelu
175 | paddle.fluid.layers.greater_equal paddle.greater_equal
176 | paddle.fluid.layers.greater_than paddle.greater_than
177 | paddle.fluid.layers.group_norm paddle.static.nn.group_norm
178 | paddle.fluid.layers. GRUCell paddle.nn.GRUCzell
179 | paddle.fluid.layers.hard_shrink paddle.nn.functional.hardshrink
180 | paddle.fluid.layers.hard_sigmoid paddle.nn.functional.hardsigmoid
181 | paddle.fluid.layers.hard_swish paddle.nn.functional.hardswish
182 | paddle.fluid.layers.has_inf paddle.isinf
183 | paddle.fluid.layers.has_nan paddle.isnan
184 | paddle.fluid.layers.hsigmoid paddle.nn.functional.hsigmoid_loss
185 | paddle.fluid.layers.increment paddle.increment
186 | paddle.fluid.layers.inverse_time_decay paddle.optimizer.Ir.InverseTimeDecay
187 | paddle.fluid.layers.index_select paddle.index_select
188 | paddle.fluid.layers.instance_norm paddle.static.nn.instance_norm
189 | paddle.fluid.layers.interpolate paddle.nn.functional.interpolate
190 | paddle.fluid.layers.is_empty paddle.is_empty
191 | paddle.fluid.layers.isfinite paddle.isfinite
192 | paddle.fluid.layers.kldiv_loss paddle.nn.functional k1_div
193 | paddle.fluid.layers.kron paddle.kron
194 | paddle.fluid.layers.label_smooth paddle.nn.functional.label_smooth
195 | paddle.fluid.layers.layer_norm paddle.static.nn.layer_norm
196 | paddle.fluid.layers.leaky_relu paddle.nn.functional.leaky_relu
197 | paddle.fluid.layers.less_equal paddle.less_equal
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https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/expand_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/expand_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/expand_as_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/expand_as_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/exponential_decay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/lr/ExponentialDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/eye_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/eye_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/fc_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/linear_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/static/nn/common/fc_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/static/nn/common/fc_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/flatten_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/flatten_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/flip_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/flip_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/floor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/floor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/full_like_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/full_like_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/gather_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/gather_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/gather_nd_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/gather_nd_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/gelu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/gelu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/greater_equal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/logic/greater_equal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/greater_than_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/logic/greater_than_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/group_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/group_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/GRUCell_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/rnn/GRUCell_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/hard_shrink_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/hardshrink_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/hard_sigmoid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/hardsigmoid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/hard_swish_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/hardswish_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/has_inf_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/isinf_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/has_nan_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/isnan_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/hsigmoid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/loss/hsigmoid_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/increment_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/increment_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/inverse_time_decay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/lr/InverseTimeDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/index_select_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/search/index_select_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/instance_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/instance_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/interpolate_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/interpolate_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/is_empty_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/is_empty_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/isfinite_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/isfinite_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/kldiv_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/loss/kl_div_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/kron_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/kron_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/label_smooth_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/label_smooth_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/layer_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/layer_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/leaky_relu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/leaky_relu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/less_equal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/logic/less_equal_cn.html
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198 | paddle.fluid.layers.less_than

paddle.less_than

199 | paddle.fluid.layers.linspace

paddle.linspace

200 | paddle.fluid.layers.log

paddle.log

201 | paddle.fluid.layers.loglp

paddle.loglp

202 | paddle.fluid.layers.log_loss

paddle.nn.functional.log_loss

203 | paddle.fluid.layers.log_softmax

paddle.nn.functional.log_softmax

204 | paddle.fluid.layers.logical_and

paddle.logical_and

205 | paddle.fluid.layers.logical_not

paddle.logical_not

206 | paddle.fluid.layers.logical_or

paddle.logical_or

207 | paddle.fluid.layers.logical_xor

paddle.logical_xor

208 | paddle.fluid.layers.logsigmoid

paddle.nn.functional.log_sigmoid

209 | paddle.fluid.layers.logsumexp

paddle.logsumexp

210 | paddle.fluid.layers.lrn

paddle.nn.functional.local_response_norm

211 | paddle.fluid.layers.lstm

paddle.nn.LSTM

212 | paddle.fluid.layers.margin_rank_loss

paddle.nn.functional.margin_ranking_loss

213 | paddle.fluid.layers.maxout

paddle.nn.functional.maxout

214 | paddle.fluid.layers.mean_iou

paddle.metric.mean_iou

215 | paddle.fluid.layers.meshgrid

paddle.meshgrid

216 | paddle.fluid.layers.mse_loss

paddle.nn.functional.mse_loss

217 | paddle.fluid.layers.mul

paddle.matmul

218 | paddle.fluid.layers.multi_box_head

paddle.static.nn.multi_box_head

219 | paddle.fluid.layers.multiplex

paddle.multiplex

220 | paddle.fluid.layers.nce

paddle.static.nn.nce

221 | paddle.fluid.layers.nonzero

paddle.nonzero

222 | paddle.fluid.layers.Normal

paddle.distribution.Normal

223 | paddle.fluid.layers.not_equal

paddle.not_equal

224 | paddle.fluid.layers.npair_loss

paddle.nn.functional.npair_loss

225 | paddle.fluid.layers.one_hot

paddle.nn.functional.one_hot

226 | paddle.fluid.layers.ones

paddle.ones

227 | paddle.fluid.layers.ones_like

paddle.ones_like

228 | paddle.fluid.layers.pad2d

paddle.nn.functional.pad

229 | paddle.fluid.layers.piecewise_decay

paddle.optimizer.Ir.PiecewiseDecay

230 | paddle.fluid.layers.pixel_shuffle

paddle.nn.functional.pixel_shuffle

231 | paddle.fluid.layers.pool2d

paddle.nn.functional.avg_pool2d, pad-

dle.nn.functional.max_pool2d

232 | paddle.fluid.layers.pool3d

paddle.nn.functional.avg_pool3d, pad-

dle.nn.functional.max_pool3d
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https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/less_than_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/logic/less_than_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/linspace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/linspace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/log_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/log_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/log1p_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/log1p_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/log_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/log_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/log_softmax_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/log_softmax_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/logical_and_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/logical_and_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/logical_not_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/logical_not_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/logical_or_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/logical_or_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/logical_xor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/logical_xor_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/logsigmoid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/log_sigmoid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/logsumexp_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/logsumexp_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/lrn_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/norm/local_response_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/lstm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/rnn/LSTM_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/margin_rank_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/loss/margin_ranking_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/maxout_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/maxout_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/mean_iou_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/metric/mean_iou_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/meshgrid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/meshgrid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/mse_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/loss/mse_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/mul_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/linalg/matmul_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/multi_box_head_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/multi_box_head_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/multiplex_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/multiplex_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/nce_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/nce_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/nonzero_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/search/nonzero_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/Normal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/distribution/Normal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/not_equal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/logic/not_equal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/npair_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/npair_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/one_hot_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/input/one_hot_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/ones_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/ones_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/ones_like_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/ones_like_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/pad2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/common/pad_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/piecewise_decay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/lr/PiecewiseDecay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/pixel_shuffle_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/vision/pixel_shuffle_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/pool2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/avg_pool2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/max_pool2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/max_pool2d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/pool3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/avg_pool3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/max_pool3d_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/pooling/max_pool3d_cn.html
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233 | paddle.fluid.layers.pow paddle.pow
234 | paddle.fluid.layers.prelu paddle.nn.functional.prelu(zf] & &), pad-
dle static.nn.prelu(FHES )
235 | paddle.fluid.layers.Print paddle.static.Print
236 | paddle.fluid.layers.py_func paddle.static.py_func
237 | paddle.fluid.layers.randint paddle.randint
238 | paddle.fluid.layers.randn paddle.randn
239 | paddle.fluid.layers.random_crop paddle.vision.RandomCrop
240 | paddle.fluid.layers.randperm paddle.randperm
241 | paddle.fluid.layers.rank paddle.rank
242 | paddle.fluid.layers.reciprocal paddle.reciprocal
243 | paddle.fluid.layers.reduce_all paddle.all
244 | paddle.fluid.layers.reduce_any paddle.any
245 | paddle.fluid.layers.reduce_max paddle.max
246 | paddle.fluid.layers.reduce_mean paddle.mean
247 | paddle.fluid.layers.reduce_min paddle.min
248 | paddle.fluid.layers.reduce_prod paddle.prod
249 | paddle.fluid.layers.reduce_sum paddle.sum
250 | paddle.fluid.layers.relu paddle.nn.functional.relu
251 | paddle.fluid.layers.relu6 paddle.nn.functional.relu6
252 | paddle.fluid.layers.reshape paddle.reshape
253 | paddle.fluid.layers.rnn paddle.nn.RNN
254 | paddle.fluid.layers.roll paddle.roll
255 | paddle.fluid.layers.round paddle.round
256 | paddle.fluid.layers.rsqrt paddle.rsqrt
257 | paddle.fluid.layers. RNNCell paddle.nn.RNNCellBase
258 | paddle.fluid.layers.scale paddle.scale
259 | paddle.fluid.layers.scatter paddle.scatter
260 | paddle.fluid.layers.scatter_nd_add paddle.scatter_nd_add
261 | paddle.fluid.layers.scatter_nd paddle.scatter_nd
262 | paddle.fluid.layers.selu paddle.nn.functional.selu
263 | paddle.fluid.layers.shape paddle.shape
264 | paddle.fluid.layers.shard_index paddle.shard_index
265 | paddle.fluid.layers.sigmoid paddle.nn.functional.sigmoid
266 | paddle.fluid.layers.sigmoid_cross_entropy_with_logits| paddle.nn.functional.binary_cross_entropy
267 | paddle.fluid.layers.sigmoid_focal loss paddle.nn.functional.sigmoid_focal_loss
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https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/pow_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/pow_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/prelu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/prelu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/prelu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/prelu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/Print_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/control_flow/Print_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/py_func_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/nn/py_func_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/randint_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/random/randint_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/randn_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/random/randn_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/random_crop_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/vision/transforms/transforms/RandomCrop_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/randperm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/random/randperm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/rank_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/rank_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/reciprocal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/reciprocal_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/reduce_all_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/all_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/reduce_any_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/any_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/reduce_max_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/max_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/reduce_mean_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/stat/mean_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/reduce_min_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/min_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/reduce_prod_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/prod_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/reduce_sum_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/sum_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/relu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/relu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/relu6_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/relu6_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/reshape_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/reshape_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/rnn_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/rnn/RNN_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/roll_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/roll_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/round_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/round_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/rsqrt_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/rsqrt_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/RNNCell_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/layer/rnn/RNNCellBase_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/scale_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/scale_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/scatter_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/scatter_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/scatter_nd_add_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/scatter_nd_add_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/scatter_nd_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/scatter_nd_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/selu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/selu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/shape_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/shape_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/shard_index_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/shard_index_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/sigmoid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/sigmoid_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/sigmoid_cross_entropy_with_logits_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/loss/binary_cross_entropy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/sigmoid_focal_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/loss/sigmoid_focal_loss_cn.html

PaddlePaddle

0 | paddle.fluid.layers.size

paddle.numel

®1-48FW
F PaddlePaddle 1.X API PaddlePaddle 2.0RC1 API
=
268 | paddle.fluid.layers.sign paddle.sign
269 | paddle.fluid.layers.sin paddle.sin
27
27

1 | paddle.fluid.layers.slice

paddle.slice

272 | paddle.fluid.layers.smooth_I1

paddle.nn.functional.smooth_11_loss

273 | paddle.fluid.layers.softmax

paddle.nn.functional.softmax

274 | paddle.fluid.layers.softmax_with_cross_entropy

paddle.nn.functional.cross_entropy

275 | paddle.fluid.layers.softplus

paddle.nn.functional.softplus

276 | paddle.fluid.layers.softshrink

paddle.nn.functional.softshrink

277 | paddle.fluid.layers.softsign

paddle.nn.functional.softsign

278 | paddle.fluid.layers.spectral_norm

paddle.static.nn.spectral_norm

279 | paddle.fluid.layers.split

paddle.split

280 | paddle.fluid.layers.sqrt

paddle.sqrt

281 | paddle.fluid.layers.square

paddle.square

282 | paddle.fluid.layers.square_error_cost

paddle.nn.functional.square_error_cost

283 | paddle.fluid.layers.squeeze

paddle.squeeze

284 | paddle.fluid.layers.stack

paddle.stack

285 | paddle.fluid.layers.stanh

paddle.stanh

286 | paddle.fluid.layers.strided_slice

paddle.strided_slice

287 | paddle.fluid.layers.sums

paddle.add_n

288 | paddle.fluid.layers.swish

paddle.nn.functional.swish

289 | paddle.fluid.layers.switch_case

paddle.static.nn.switch_case

290 | paddle.fluid.layers.t

paddle.t

291 | paddle.fluid.layers.tanh

paddle.tanh

292 | paddle.fluid.layers.tanh_shrink

paddle.nn.functional.tanhshrink

293 | paddle.fluid.layers.thresholded_relu

paddle.nn.functional.thresholded_relu

294 | paddle.fluid.layers.topk

paddle.topk

295 | paddle.fluid.layers.trace

paddle.trace

296 | paddle.fluid.layers.transpose

paddle.transpose

297 | paddle.fluid.layers.tril

paddle.tril

298 | paddle.fluid.layers.triu

paddle.triu

299 | paddle.fluid.layers.unfold

paddle.nn.functional.unfold

300 | paddle.fluid.layers.Uniform

paddle.distribution.Uniform

301 | paddle.fluid.layers.unique

paddle.unique

302 | paddle.fluid.layers.unsqueeze

paddle.unsqueeze

303 | paddle.fluid.layers.unstack

paddle.unstack
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https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/sign_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/sign_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/sin_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/sin_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/size_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/stat/numel_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/slice_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/slice_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/smooth_l1_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/loss/smooth_l1_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/softmax_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/softmax_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/softmax_with_cross_entropy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/loss/cross_entropy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/softplus_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/softplus_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/softshrink_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/softshrink_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/softsign_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/softsign_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/spectral_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/spectral_norm_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/split_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/split_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/sqrt_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/sqrt_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/square_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/square_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/square_error_cost_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/square_error_cost_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/squeeze_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/squeeze_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/stack_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/stack_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/stanh_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/stanh_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/strided_slice_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/strided_slice_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/sums_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/add_n_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/swish_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/swish_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/switch_case_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/switch_case_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/t_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/linalg/t_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/tanh_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/tanh_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/tanh_shrink_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/tanhshrink_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/thresholded_relu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/activation/thresholded_relu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/topk_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/search/topk_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/trace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/math/trace_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/transpose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/transpose_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/tril_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/tril_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/triu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/triu_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/unfold_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/unfold_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/Uniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/distribution/Uniform_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/unique_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/unique_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/unsqueeze_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/manipulation/unsqueeze_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/unstack_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/unstack_cn.html

PaddlePaddle

®1-48FW
F PaddlePaddle 1.X API PaddlePaddle 2.0RC1 API
=
304 | paddle.fluid.layers.warpctc paddle.nn.functional.ctc_loss
305 | paddle.fluid.layers.where paddle.where
306 | paddle.fluid.layers.while_loop paddle.static.nn.while_loop
307 | paddle.fluid.layers.zeros paddle.zeros
308 | paddle.fluid.layers.zeros_like paddle.zeros_like
309 | paddle.fluid.metrics.Accuracy paddle.metric.Accuracy
310 | paddle.fluid.metrics.Precision paddle.metric.Precision
311 | paddle.fluid.metrics.Recall paddle.metric.Recall
312 | paddle.fluid.optimizer.Adadelta paddle.optimizer.Adadelta
313 | paddle.fluid.optimizer.AdadeltaOptimizer paddle.optimizer.Adadelta
314 | paddle.fluid.optimizer.Adagrad paddle.optimizer.Adagrad
315 | paddle.fluid.optimizer.AdagradOptimizer paddle.optimizer.Adagrad
316 | paddle.fluid.optimizer.Adam paddle.optimizer.Adam
317 | paddle.fluid.optimizer. Adamax paddle.optimizer. Adamax
318 | paddle.fluid.optimizer. AdamaxOptimizer paddle.optimizer.Adamax
319 | paddle.fluid.optimizer. AdamOptimizer paddle.optimizer.Adam
320 | paddle.fluid.optimizer.Momentum paddle.optimizer.Momentum
321 | paddle.fluid.optimizer.MomentumOptimizer paddle.optimizer.Momentum
322 | paddle.fluid.optimizer. RMSPropOptimizer paddle.optimizer.RMSProp
323 | paddle.fluid.optimizer.SGD paddle.optimizer.SGD
324 | paddle.fluid.optimizer.SGDOptimizer paddle.optimizer.SGD
325 | paddle.fluid.regularizer.L.1Decay paddle.regularizer.L1Decay
326 | paddle.fluid.regularizer..1DecayRegularizer paddle.regularizer.L1Decay
327 | paddle.fluid.regularizer..2Decay paddle.regularizer.L2Decay
328 | paddle.fluid.regularizer..2DecayRegularizer paddle.regularizer.L2Decay
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https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/warpctc_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/nn/functional/loss/ctc_loss_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/where_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/search/where_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/while_loop_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/fluid/layers/while_loop_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/zeros_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/zeros_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/layers_cn/zeros_like_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/tensor/creation/zeros_like_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/metrics_cn/Accuracy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/metric/metrics/Accuracy_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/metrics_cn/Precision_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/metric/metrics/Precision_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/metrics_cn/Recall_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/metric/metrics/Recall_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/Adadelta_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/adadelta/Adadelta_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/AdadeltaOptimizer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/adadelta/Adadelta_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/Adagrad_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/adagrad/Adagrad_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/AdagradOptimizer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/adagrad/Adagrad_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/Adam_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/adam/Adam_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/Adamax_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/adamax/Adamax_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/AdamaxOptimizer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/adamax/Adamax_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/AdamOptimizer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/adam/Adam_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/Momentum_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/momentum/Momentum_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/MomentumOptimizer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/momentum/Momentum_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/RMSPropOptimizer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/rmsprop/RMSProp_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/SGD_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/sgd/SGD_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/optimizer_cn/SGDOptimizer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/optimizer/sgd/SGD_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/regularizer_cn/L1Decay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/regularizer/L1Decay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/regularizer_cn/L1DecayRegularizer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/regularizer/L1Decay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/regularizer_cn/L2Decay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/regularizer/L2Decay_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/1.8/api_cn/regularizer_cn/L2DecayRegularizer_cn.html
https://www.paddlepaddle.org.cn/documentation/docs/zh/develop/api/paddle/regularizer/L2Decay_cn.html
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