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TensorFlow{g1t

TensorFlow 2 & 8 FF IR A —FR
EEIER, EXEHTF20155F,
TensorFlow2xfHF20194,

TensorFlowE — 1"XB#IERE
HITHEITENFEREREE, EH

ST ENRR EMAN, H Tensorflow
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Tensor: sk&  Flow: it
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I TensorFlowX&E[RH

-0 84E ®2019%
®)01 746 + TensorFlowf32.0
. TensorFlow | WR&%f, EHT
- ®20765 TensorFlowg3y1.0 LSRG RETT Az, I
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TTensorFlow3 | WindowsIMEHY FERIR
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result
TensorFlowdF B8 —1it &£
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y —Z&5IBtf.Operation, 1
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I TensorFlowEAFH#iS:

£ TensorFlowpy&iERE S, 2 (Edges) FR{t
TREEERRERNSHEIESEE, Bl#kE (Tensor)
— N REFEBRET=1EE: 8F (name) .

result “#ifE (shape) . B (type)
X y import tensorflow as tf
¥ = tf.constant([1,3,6])

v = tf.constant([1,1,1])
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operation(IE{E)

f£TensorFlowRSEIEREF, TR (Nodes) &
¥2{E, Bloperation

result e
+ op import tensorflow as tf
X y x-=tf.constant ([1;3:;&])

v — tf.constantb (L, 1,113}

op = tf.add(x,v)
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train

S train
maoving_a y
loss accuracy : e+ moving_avera
layer2 Variabl
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|ayer2 layerl
input

layerl
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HiEmRF iR ERATensorFlow
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Py + Torch

PyTorchE2— 1M EFTorchiy
PythonHiEHsEFIER, TR
MNARRERITRE~EEERNERE.

BERATHENAR. BXRIESL
HEZMNHERER.

FROM
RESEARCH TO
PRODUCT ON

pth1c om r

e machine learning framework that accelerates the
arch prototyping to production deployment.
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2017F1BIEXX & PyTorch

2018F4BE#0.4.05k, ZFEWindowsEHR

2019 5HE#H1.1.0lk, ¥3FTensorBoard

2019FE8HE#H1.2.0lk, Efrtorchvision

2021F6HE#H1.9.0hk
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MI PyTorchEfx1iR

skEZPyTorchBEfNERIZE R,

Bl
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K FnumpyFfndarray, {BETensora] LA{ERGPUINIE]

B {Hi% 1%

o

M #a —> Tensor
a = torch. rand(3, 2)
# Tensor —> numpy

numpy_a = a. numpy ()
¥ numpy —> lensor
b = torch. from_nump}f(numpy_aﬂ
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M | x = torch. randn(5, 5, requires grad = True)

BidikErequires grad = TrueXkizKEHITEHIKE,
It8 ke, AAbackward()HiZitE®HE, HREFE
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PyTorchfiynzFd

OpenAIKMEX AGEMLZGPT-3 e

RESULT
\ —_— — ~ .
E_I- L/L E E)J g@’—ﬁ 'ft ﬁg . import cv2
o a6 file_name="test pg"
Model on Github o
models #open it with cv2 and detect the edge
: img=cv2.imread(file_name)
igarteRd edges=cv2.Canny(img, 100, 200)
file_name="test jpg" #get edges from Canny in grayscale image
#open it with cv2 and detect the edge - cv2.imshow("edges", edges)
TOP-P Temperature #d I’aW the edges '
0.9 08 CV2.!mShOW("|mg", |mg)
cv2.waitKey(0)

Run the model! %

cv2.destroyAllWindows()

#save the detected edge image and name as "edge.jpg"
cv2.imwrite("edge.jpg”, edges)

https://6b.eleuther.ai/ .
28
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EasyDL ¥ WA AEFS BMLEThEE AIFEES

CEHEREFIFE

AutoDL PALM PaddieFL Paddle Quantum
BaHEFEEFS = S B> o T HrHEEES

PaddleHub PaddleX Visuall PaddleClaud
Fnl AR TR i e el I aHlEadr [ & el b= =l

ERMIE PaddleClas | PaddieDetection PaddleSeq PaddleCQCR PLSC FlasticCTR Parakeet
15 2 e Etnta EifoE 3FiRE] TR o0 2 3 IEETE Ak Al Studio
FHESWEEE

PaddleNLP PaddleCV PaddleRec PaddleSpeech

HE Uik FEEEERS

R T B PaddleSlim Paddle Paddle Paddle Lite | Paddlejs T4 EE
Inference Serving
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Tensor
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KRMEMEZR—#, BHEMN—LLAPIZE & (broadcasting)#liE, 7
FE—EZ8RNERAAERIRINKE, ERNumpyRI] RN

a (4x3) b 3 resulk (4x3)
o/o]o 012 0|12
101010 3 1011 [12

+ B =
20 | 20 | 20 v 20 2122
30| 30 [ 30 30 3132
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NSEEREITEENWEMITRERN AL (define+by+run) . XFLH BT 8
BN EEPESRNE, EERNENESZ, BRGNP OEBEZLARE
DRERBZRBENEZ, WTRELARRERI.

NEE
%ﬁlls‘

PSENEREITrEENMEMEIRITEE S (define+and+run) 8. EFE

B, 2FETHRINIENTFEIEER, XEZRBRIETHREMABEEZEENRY
ZirEETY (TEENRE)  FREESKNTEER, NESELRIREINS.

KYEZFRAFPERANSEREAEAMIE, PaddlePaddle& X HFIRIRAI
BHIToN, BEERAABRSENEENY, M 7aISEZBEMNGESE S
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Caffe

201 3FEIBEMMKZEHT
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CaffeliFH., CaffemBC++.
PythonfIMATLAB#EO, EE
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IEM%E#EE%

CaffeZ:14

Pooling FC with
CaffeflIUIERE=A, $55) ' illE dropot
EBlobs, LayersfINets, : ~ : wl«
+ BlobsPRSEHHTHIEE, B  converimageset = Softmax
R FFIANE, : T with loss
. Layers21H4 lﬂiﬁﬂ’ﬁ%u R v
EX TIFEZEREN, Conviaver
« NetsE— ?§ULayersE|’Jy.<.:., _____ __}T
;:FE.LZ(.H:E'); */j j:ztﬂ:/ - thread v

EJZ_AP(—J. LevelDB €———— QataLag. er /
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CaffeliisF =

Caffefift = : CaffefJiR s :
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MXNet

MXNetfE2015F 2K A Y]

XK, WS TS

ITSHNE

LER, B5FEEFHNSHEN

2, AHEEFE,
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Python, C++_ R, Matlab

FflJavaScriptZiz
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MXNet%

32

KVStore
(mxnet::KVStore)

I
I
J
J

i -
Ya--"

NDArray
(mxnet::NDArray)

1

Storage Allocator
(mxnet::Storage)

Data Loading(I0)
(mxnet::Iterator)

-

-

......

Symbolic Execution
(mxnet::Executor)

Symbol Construction
(mxnet::Symbol)

» Aisbuild on top of B

Operators
(mxnet::Operator)

Runtime Dependency
Engine (mxnet::Engine)

Resource Manager
(mxnet::ResourceManager)

Heavily rely on the interface

Light dependency.

Used data structure for convenience
and interface consistency.

Can be replaced by alternatives.

User facing modules

System Modules
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CNTKZR4

-<— IExecutionEngine
DataReader: SR oo — o o
Use Build -

\\ ¢
. = Evaluate
C N . =5 g 1= I Compute Gradient

= ~ ILearner
Load Get data |

ST

- |[ExecutionEngine:

T =
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MindSpore
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MindSpore@20195F 8
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20203 HIE., ZITEELE
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MEENR, EEFFRIFEIER MindSpore
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MindSpore
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MindSpore

TIhEE—AP|
Unified APlIs for all scenarios

=Pl ea) ST BamEil
Automatic differentiation | Automatic parallelization Automatic tuning

MindSpore IR i+ HEFA

On-DevicefifT l PipelinedHT A EHAL

On-device execution Pipeline parallelism Deep graph optimization

i-l-=iERMES A GBF. BE. BES)

Device-edge-cloud cooperative distributed architecture (for deployment, scheduling, communications, etc.)

QhIE2E: Ascend. GPU, CPU
Processors: Ascend, GPU, CPU

- BRA%: Fi—mF
> MEFETFFH—RKIEANREFE
» BEhHiT: SRMNEEMFHIT
> Balis: E2ERBE S (WBHET)
> feEn] E

%56 2WFINE, REHDE
» MindSporelREEIEFR B FSH—RIS 1L
» SAscendiXtEHINE, FREEKL

- 2% inEEN=LDl%imnE
> BEWFIIE (loTigd)
> IRIRIR S EE BIEN R4 AL
SlEEl, BEFNEIEE, ENTEHE
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N BT BmASIRAIEE, 4858 7 A S5AbIERY (A,

EARET MNIST ZEERNFEHFRAIRE, MNISTREREFIWEINE. 2RI
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- EFSHIN. FEHFE
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LeNet-5 H Yann LeCun f£1998F1RH, AT RAIFEHF, REHEAVSTUHEMLS.
LeNet-5 HB7E, 81 21M&HE. 2NMEHE. 31MEEEER,

5x5 2%2 5x5 2%x2
S iktd SR SiER

C3: f. maps [16@10x10 -
C1: feature maps S4: f{maps 16@5
INPUT 6@28x28
32x32 S2: f. maps

xi
o: layer "pg. OUTPUT
6@14x14 120 ';‘1— layer 10

Full conAection ‘ Gaussian connections
Convolutions Subsampling Convolutions  Subsampling Full connection

LeNet-5 254
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» torch.nn: HIERBEF—FRIHIRKEE]

- torch.nn.functional: FERAJHEL

. torch.optim: ERIMAEL

- torch.utils.data: HNEEFMLEEUE

. torchvision: JREF PyTorch BIEISAIREE




PyTorch LI —— EiiRNE SnskiE

(¥ 3 EFT .

4 BEIJING INSTITUTE OF TECHNOLOGY

from torch.util.data import DatalLoader
from torchvision import datasets, transforms

# TPz

transform = transforms.Compose( [
transforms.ToTensor(),
transforms.Normalize(mean=(0,), std=(1,)),

1)

# 425

train_dataset = datasets.MNIST(root='data/',
train=True,
transform=transform,
download=True)

test_dataset = datasets.MNIST(root="'data/’',
train=False,
transform=transform)

# train Data loader

train_loader = Dataloader(dataset=train_dataset,
batch_size=batch_size,
shuffle=True)

# test Data loader

test_loader = Dataloader(dataset=test_dataset,
batch_size=batch_size,
shuffle=False)

IIHHII
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class LeNet(nn.Module):

def __1init__(self,num_classes=10):
"ntAE inlt ERERBZE, JFwiaaie
super().__init__()
# 5x5 ZHH]
self.convl=nn.Conv2d(3,6,kernel_size=5,stride=1)
# 2*%2 Jiitt
self.pooll=nn.MaxPool2d(kernel_size=2,stride=2)
# 5*5 ZHH
self.conv2=nn.Conv2d(6,16,kernel_size=5,stride=1)
# 2*%2 it
self.pool2=nn.MaxPool2d(kernel_size=2,stride=2)
# 3P RS
self.linearl=nn.Linear(16*5%x5,120)
self.linear2=nn.Linear(120,84)
self.linear3=nn.Linear(84, num_classes)

def forward(self, x):
"t fE forward FiEfRERTRMEERE "
out=self.convl(x)
out=F.relu(self.pooll(out))

out=self.conv2(out)
out=F.relu(self.pool2(out))

out=out.reshape(-1, 16*5%*5)

out=self.linearl(out)
out=self.linear2(out)
out=self.linear3(out)
return out
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PyTorch SEf — i)II€54RE!

# Ptttz , WEE GPU
device = torch.device('cuda' if torch.cuda.is_available() else 'cpu')
model = LetNet(num_classes).to(device)

# IR ERE, L4
crlterlon = nn.CrossEntropyLoss()
optimizer optim.Adam(model.parameters(), lr=learning_rate)

for epoch in range(num_epochs):
# mini-batch Iz E
for Lmages, labels in train_loader:
# WF T
images = images.to(device)
labels = labels.to(device)

# FIE1ERE, ERA
outputs = model(images)
loss = criterion(outputs, labels)

# REIEE, EHrE
optimizer.zero_grad()
loss.backward( )
optimizer.step()
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# FI R

correct, total = 0, 0
model.eval()

with torch.no_grad():

for images, labels in test_loader:
images images.to(device)
labels = labels.to(device)
outputs = model(images)
_, predicted = torch.max(outputs.data, 1)
total += labels.size(0)
correct += (predicted == labels).sum().i1tem()

print(f'Test Accuracy: {100 * correct / total} %')
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import tensorflow as tf

from tensorflow import keras

from tensorflow.keras import datasets

# WE MNIST ##4

(x, y), (x_test, y_test) = datasets.mnist.load_data() # &EZHATHEN

train_db = tf.data.Dataset.from_tensor_slices((x, y))
train_db = train_db.shuffle(10000) # ZF=52Ex0k 59 A

# WEMINE
train_db = train_db.batch(512) # batch size * 128

# T4t P 5
def preprocess(x, y): # #Axg#/shape #[b, 32, 32], yA#[b]
x = tf.cast(x, dtype=tf.float32) / 255. # Z/AH
x = tf.reshape(x, [-1, 28 * 28])
y = tf.cast(y, dtype=tf.int32) # #u &7
y = tf.one_hot(y, depth=10)
return x, vy

# FEEHEEEN T FER L, train_dbX/Fmap s is s
train_db = train_db.map(preprocess)

# %20-7epoch

train_db = train_db.repeat(20)

# LUaRER 7 A PR
test_db = tf.data.Dataset.from_tensor_slices((x_test, y_test))
test_db = test_db.shuffle(1000).batch(512).map(preprocess)
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from tensorflow.keras import Sequential

from tensorflow.keras import layers, losses, optimizers

network = Sequential([

layers. :
.MaxPooling2D(pool_size=2, strides=2),

layers

layers.
layers.
.MaxPooling2D(pool_size=2, strides=2),

layers

layers.
layers.
layers.
layers.
layers.

1)

Conv2D(6, kernel_size=3, strides=1l)

ReLU( ),
Conv2D(16, kernel_size=3, strides=1l),

ReLU( ),

Flatten(),

Dense(120, activation='relu'),
Dense(84, activation='relu'),
Dense(10)

# HEMEEE, BEMA X FIEIL, B 459k &F BatchSize
network.build(input_shape=(4, 28, 28, 1))
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# KR,
criteon = losses.CategoricalCrossentropy(from_logits=True)
optimizer = optimizers.Adam(lr=1e-4)

for step, (X, Vy) in enumerate(train_db):
x = tf.reshape(x, (-1, 28, 28))
acrmee with tf.GradientTape() as tape:
£ RIEER x = tf.expand_dims(x, axis=3) # #GA I/ F4£ZF
# B, T EHK
out = network(x)
loss = criteon(y, out)
# i EHE
grads = tape.gradient(loss, network.trainable_variables)
# BEFrE4
optimizer.apply_gradients(zip(grads,
network.trainable_variables))
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total, total_correct = 0., 0
correct, total = 0, 0
for x, y in test_db:
x = tf.reshape(x, (-1, 28, 28))
X tf.expand_dims(x, axis=3)
# HiER, Tl
out = network(x)
pred = tf.argmax(out, axis=-1)
y = tf.cast(y, tf.int64)
y = tf.argmax(y, axis=-1)
# Zif Il IE G EE
correct += float(tf.reduce_sum(tf.cast(tf.equal(pred, y), tf.float32)))
total += x.shape[0]

print(f'test acc: {correct / total}')
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import paddle
import paddle.vision.transforms as T

# LU 5 AL PE
# [0-255] -> [0-1]
transform = T.Normalize(mean=[127.5], std=[127.5])

# 2 HE

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

# i FHEE

eval_dataset = paddle.vision.datasets.MNIST(mode="'test', transform=transform)
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#
('Cl', paddle.nn.Conv2D(1in_channels=1, out_channels=6, kernel_size=3, padding=1l, stride=1l)),
# MitE  6x28x28

('ReLUl', paddle.nn.RelLU()),

('S2', paddle.nn.MaxPool2D(kernel_size=2, stride=2, ceil_mode=True)),

# mHE  6x14x14

('C3', paddle.nn.Conv2D(6, 16, kernel_size=5, stride=1, padding=0)),

# i E  16x10x10

('ReLU2', paddle.nn.ReLU()),

('S4', paddle.nn.MaxPool2D(kernel_size=2, stride=2, ceil_mode=True)),

# PiEHZ/E 16x5x5

('C5', paddle.nn.Conv2D(16, 120, kernel_size=5, stride=1, padding=0)),

# 120x1x1

('ReLU3', paddle.nn.RelLU()),

('ReLU4', paddle.nn.Flatten()),

# £iFEELE 120

('F6‘, paddle nn.Linear(120, 84)),

('ReLU5', paddle.nn.RelLU()),
('OUTPUT', paddle.nn.Linear(84, 10))
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# Bl ELitas, RKERE IG5
loss = paddle.nn.CrossEntropyLoss()
optimizer = paddle.optimizer.Adam(learning_rate=0.001,
parameters=net.parameters())
model.prepare(optimizer=optimizer,
loss=1o0ss,
metrics=paddle.metric.Accuracy())

# .Ed’fgw’wf*ﬂf T—‘ i /7
model.fit(train_data=train_dataset,
eval_data=eval_dataset,
batch_size=64,
epochs=5,
verbose=1,
shuffle=True)
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result = model.evaluate(eval_dataset, verbose=1)

print(result)

i

Eval begin...

The loss value printed in the log is the current batch, and the metric 1is
the average value of previous step.

step 10000/10000 [———=————e=———=—o—o——2] -~ |os55;: 2.0623e-05 -
acc: 0.9884 - 4ms/step

Eval samples: 10000

{'loss': [2.0622994e-05], 'acc': 0.9884}
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® PyTorch: EAFHRER, FZREFLHFZERE, EFEI

® TensorFlow: ERFXKMEGLSE, TIUERNA
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E324 ¥ 1500000)
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TensorFlowfX&ER: TensorFlowEW ., TensorFlowZi {2

PyTorchi@Xx&E#H: PylorchEM. ApacheCNFEZZEVE

PaddlePaddletg£&E¥l: Paddle w4, Paddle# iz

CaffetHX&EH]l: CaffeE, Caffe GitHubitbil, Caffeziiz

MXNettHXETEEL: MXNetEW, MXNet GitHubifohr, MXNetZ7Ff£

CNTKHXEH: CNTKER, CNTK GitHubibil, CNTKZFE

MindSporetBXE#Hl: MindSporeEM., MindSpore Gitee, MindSpore ZiiZ
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