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® Pytorch#EZE &1
PytorchFFiE it

https://github.com/pytorch/pytorch

https://pytorch.org/

O PyTorch

END- RO=E NiE
MACHINE LEARNING
FRAMEWORK

PyTorch enables fast, flexible experimentation and
efficient production through a user-friendly front-
end, distributed training, and ecosystem of tools
and libraries.

import torch
class MyModule (torch.nn.Module):
def __init__(self, N, M):
super (MyModule, ).__init__()
.weight = torch.nn.Parameter(torch.rand(N, M))

def forward(self, input):
if input.sum() > 8:
output = .weight.mv(input)
else:
output = .weight + input

zetuzn output

my_script_module = torch.jit.script(MyModule(3, 4))

my_sczipt_module.save(*my_script_module.pt")

TORCHSERVE

TorchServe is an easy to use tool for deploying PyTorch models at scale. It is

cloud and environment agnostic and supports features such as multi-model

serving, logging, metrics and the creation of RESTful endpoints for
g, logg d tt f RESTful endp

application integration

impoxrt torch.distributed as dist
from torch.nn.parallel impoxt DistributedDataParallel

dist.init_process_group(backend='glco')
model = DistributedDataParallel (model)

import torchvision.models as models

resnetl8 = models.resnetl8(pretrained= bl
alexnet = models.alexnet(pretrained= bl
squeezenet = models.squeezenetl @(pretrained= )
vggle = models.vggl6(pretrained= )

densenet = models.densenetl6l(pretrained= 3
inception = models.inception_v3(pretrained= )

PRODUCTION READY

With TorchScript, PyTorch provides ease-of-use and flexibility in eager

made, while seamles: ansitioning to graph mode for speed, optimization,

and functionality in C++ runtime environments

torch-model-archiver --model-name densenet1él \
~-version 1.0 --model-file serve/examples/image_classif
ile densenet161-8d451a50.pth \
—-extra-files serve/examples/image_classifier/index_to_
--handler image classifier

--serialized

torchserve --start --model-store model_store --models de

DISTRIBUTED TRAINING

Optimize performance in both research and production by taking advantage

of nat

ve support for asynchronous execution of collective operations and

peer-to-peer communication that is accessible from Python and C++

ers have builcarich
ecosystem of tools and libraries for extending PyTorch and supporting

development in areas from computer vision to reinforcement learning,
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O JERESE:

Iy = wixy + wels + Wiy

[

S Y = wiTy + waky + wyky + welry

nums = [1,2,3,4,5,6,7,8,9,10] _
weights = [1,2,3,4,5,6,7,8,9,10] 5. Y = wir] + w2z + wiky + wakqd + -+ + W00E 100

det plain mul sum{nums, weights):

. N
A . T — AT Ty e T H s as o M ATIE AT
sum result = : E ;o Wi = wyT) + wars + wary + WwNEN

for 1 in range(len{nums)}:

sum_result +=nums[i] * weights[i] e for-loop AR ERIEEBEANER FHEEEZES

return sum_result '

plain_mul sum(nums, weights) — —
EEHEE: RAEEFREEHROEHE
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o HBEFEMSHZE _

= \—_ def main():
O ﬂgwﬂﬁl&izg X = np.array({list{(irange(1, 988888*1)))
> [EEEHENX

def main():
¥ = np.array(list(range(1, 988886%1)))

- — - . ifr
ylength = len(x) // & XSums = np.cumsum(x)

=[]
or 1 in range(ylength):
y.append(np.sum(x[:5%(i41)]))

KRR D bugi B print(y)

print(len(y))

@ main)

+ 11.0s

y = xsums[list(range(4, len{xsums), 5))]

:rl'
f

print(y)
print(len(y))

main()

# 0.0s

HHEEESATTRERIR M

142434445 BEEHEERY K, forBH ARt ENEAGESTRELSE

1+2+3+4+5+6+7+8+9+10
¥ 248 for loop — Vectorize

MforfE3FE [ B I3
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vp = {U-'l: @z, -+, ﬁ'n}

2' rEI’E = (bl: bgj e 1-'5:“]

3. res — (r;!.]_ x by,as x by,
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A GPU has more
O EEXFEREE

Arithmetic Logic
Units (ALU) than

> EERAHEX a typical CPU.
Increased ability
FFHIT AR EE to process simple

operations in
paraller

4

AREFIF, HTEEMIHAEHZM K
IERBNGRAIER R SRR, 47l R7EE
ASPEEX, WEERANILHER

HITEERIEERENSLE, FRZNIERS
¥aly (AAICPUZ#%. GPU%E) FIRHMLEZA
FEEZTSE—MESIRBEFHITIIT,

GPU
instructions

SHNEHZEEZ AR (W) £, BaHHR8
HCHICPU/GPU, B MR ERTTHRINEIES.
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O EEANEFRCHE
> EREHE

HIEE (Convolution Operation) 2REFIH, LHE

EERWEMLE (CNN) **fh, TZERMN—FBZEE.

bMIgﬁmmhﬂﬁAﬁﬁ(wl%)MﬁWﬁﬁ ¥
REBIRBETEEIER-

ERARRLEZMBCRMPEIE, BTF—1 /J\E’J
BiEsE (HUERZ B3 (SRR “BR” )
EMABIE L, BLHER— N FIEFEE

(feature map) o

HTEGEE, SREEEESRUTLIER:
1. % (Filter) : WE—/\GUERF (ELaN3x3. 5x5A%ER) , ESESANEZLE
o), BUESEGRNBER RIS T,

2. BHIEO: SRREEGR LR, 8XE—TREERE (FN3x3MKE) SERZN
SIRTERAER, AERXESRIAEN, SR EER SR,

3. #iE (Stride) : RETEHRIAETMANEGR L&XERIIER. fln, FEAE, &
RzERE—MRER, $ERRY, SREERPE—MEE.

4. 167 (Padding) : ATHRFEHEGNORIHMILLRYMN, BEENEBILFHT
|7, FEEREATLIEEEIEGRAITEXEL.

(4 x0)

Center olement of the kernel is placed over the ﬁg:g:
source pixel. The source pixel is then replaced 0 x 0)
with a weighted sum of tse!f and nearby pixeis :on:
©Ox1)
(0x0)
Source pxoel 0 0 ©0x1)
02,0 +(4x2)
010111 r
0 2l ! 2 1 0 8
0 2. 0
T2, 2
2 1.2 "ég-'- 2
0 G p; 1_1 1 0
00t

New pixel value (destination pocel)
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o EHEMSHUEL oaEm:

e NBIGHE LAFE, Bl— 3 x 3 WK, SHERRTsER, AR,

O mERAMEREH BERDERREI T ME, BEXNTE. RS KRS

> SIEESTF

1 2 3
. . N X = |4
BIZMAER XE—1 5X5 KR, BFZW P L . g]
—3X3MNERE, HIEHL, EERO. ERE
AR siuzme.
WARR X }1 g 2 2 ; y=(1 X 1+0 X 2-+(—1) X 3)+(2 X 4+0 X 5+(~2) X 6)+(1 X 7+0 X 8+(—1) X 9)=1-3+8—
7 8 9l 2 3 12+7-9=—8
1 3 4 3 5
2 6 7 4 6
Rz W: XFHSEIIN— 1M E —8 MERHFHIENE —MIERE. RSB GHITHEBERIE
1 0 -1 B, HeILMSRIEE N HISITEE.
2 0 -2
1 0 -1
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O

> E (Tensor) HSBFEIHEZEMEFES

KEEH

FEHE X S

1
L~
B —smn —sn o
o e St
\
|
Tensor
Ot ak E 14 HE 24k = KSR

...... n4EkE

2 (0Hk=)

scalar = torch.tensor(3.14)

scalar from list = torch.tensor([3.14])

'y scalar)
', scalar.shape)
,» scalar.item())

uectnr zeros
uectnr_ones
vector_rand

print( }
print( vector.shape)

@M

&/

Calllaoren .com

: tensor(3.1488)
.. torch.5ize([])
3.14886868184984175

: tensor([1., 2., 3.1)
torch.5ize([3])
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o WEEMSHEZL 4R (4EPE)

O kEBEEH

> E (Tensor) HSBFEIHEZEMEFES
B < a0

245 E : tensor([[1, 2],
[3, 4],
[5, 6]1])
print("” 1", matrix) Tt - torch.51ze([3, 2])
print("” » matrix.shape)

1

L
= — s gem —#aen s , 21, 13, 411, —
B mE ERE = , 61, [7, 8]1]) 3R : tensor([[[1, 2],
tensor_zeros t zeros(2, 3, 4) [3, 4]1.
\ Y J tensor_randn E
Tensor tensor_range [[5J 5]_,

7, 8 )
print("” 1", tensor_3d) [ 1)

, = , = , = = =R print(” tensor_3d.shape) Fh: torch.size([2, 2, 2])
AR IEHE B KR .. nfE3KE | e




.I ﬁl%ﬁﬁ%‘ﬁtﬂ @ Calllaoren_l -~

B Pytorch T RIEXBERBSEZE

pey3
* MFZRMSHEA > KiABEF-Hadamard Product (3Z{L+E3E)
= %&Eiiﬁ 3 4 5 6
>§&lﬁﬁ§ —_— 1 4 9 16 25 36
3 4 5 6
L smmsme 1
[ - > AR
91
SBOME S AT
RUBHEAPRBEEAN a1 ERA= tensor .ca

1 4

1 2 3 4 el G 1 2 3 1 merged_diml[:, ]




