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RelLU, Tanh, Sigmoid,...
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v PyTorch, TensorFlow, Keras, Caffe, (Chainer)
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=& | Python3 IRIERE (1/5)

=dIC. /work [CEERIEZASEUXY,

[tUVXYZ@obcx01 ~]$ cd /work/gt00/tUVXYZ/

[tUVXYZ@obcx01 tUVXYZ]$ mkdir deeplearning
[tUVXYZ@obcx01 tUVXYZ]$ cd deeplearning

BMWFEZ1TD LT, BEFEO>TULWBIRIEEIER T,
OBCX TfEHLNTULDB 0S ET 7 AL EDPYyhonD/\—I 3 VZHERB U THET,

[tUVXYZ@obcx01 deeplearning]$ cat /proc/version
Linux version 3.10.0-957.21.3.el7.x86_64 (mockbuild@x86-017.build.eng.bos.redhat.com)
(gcc version 4.8.5 20150623 (Red Hat 4.8.5-36) (GCC) ) #1 SMP Fri Jun 14 02:54:29 EDT 2019

[tUVXYZ@obcx01 deeplearning]$ python --version JSje

Python 2.7.5
[tUVXYZ@obcx01 deeplearning]$ python3
-bash: python3: command not found

OS (¥ Red Hat Enterprise Linux 7, 2 #JL K& Python v2 THAZ EHNHHD KT,
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- Python3 IRIZERE (2/5)

* PyTorch BERBFD I L—LD—DTIE.

OBCXTIET 7 # )L kDPythonZ{ERAE Y. &

ANV TORBERE LD FER

o &

o Ix:

%< DiBE Python 3 AERENFKT,

SEE

L EDDNEDH DX,

ADPCEELD, —fi%2——I(droot #EFR (BIBEWER) =& LA
- non-root TOFP FVT—I 3V DIEE

b A

ST VY —RY MNIEHELTWS . — KA S (pip download)
- OBCXTFOT1 Y./ —kHS5T520E
FZ(IEHE /) — K TETI D,

- 58/ —RH 5SRO EER /work BT/ TS ZEBET
BAHAGBMEDIBTWN VT T — I\b\blat L&

® Python D&ES 1T S UL,
- pip, miniconda "2 EZHAWT/\—Y 3

® f

- RAEHDEZTIE. pip 1

- )N THDocker VT F %=F

/%&/\l‘/‘:

D BEs:
THAANBSCEICERBREZAEITB0HIC. UILUIFREE
RIEERIE ©1EIR O] (Option B)

39D EDN

S B
IRIEZ{FFF

%< DIHZGOJEETY
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52& . Python3 IRIREXTE (3/5)

=9 (&Python 3IRiEZ module load ULEXT

[tUVXYZ@obcx01 deeplearning]$ module purge
[tUVXYZ@obcx01 deeplearning]$ module load python/3.7.3

[tUVXYZ@obcx01 deeplearning]$ python3 --version e
Python 3.7.3

RICINYT—I¥R—Iv— (pip3) DIERREZEZEXI, 2DATIVaVHHDFXT

Option 1 pip3 user install Z{FEA « #FAE

Option 2 pip3 IRIEIRIE Z {E F: — RERE
11



=& | Python3 IRIERE (4/5)

Option 1 - pip3 D user install Z {5

pip T--user A7 3V GEULIEEZEDAI VAN =ILEZIEBELEXT,

PYTHONUSERBASE IRIEZEH CIEEI D&, CDTa LIk

[tUVXYZ@obcx01 deeplearning]$
export PYTHONUSERBASE=/work/gt00/tUVXYZ/deeplearning/.local

JUTICAVAR=ILENE

[tUVXYZ@obcx01 deeplearning]$ echo SPYTHONUSERBASE

/work/gt00/t00570/deeplearning/.local

pip3 (=python3 D/I\Y T —IVR—I v —) ZRHRICPYVIT—KrULET,

[tUVXYZ@obcx01 deeplearning]$ pip3 install --upgrade pip --user

12



=& : Python3 IRIFEKTE (5/5)
Option 2 - pip3 IREREZEMH

REBIRRT = HDI7TVIT—Y3V%ERAITDIESEHOBE ENRSNICIRIE
{RAQIRIZ DIERL

tilu\
ﬁill—;\ '

IEHABINENTE “torch env’ EWST o LY KUDMERRKESNE T,
IBEEIFICHEBR S AT S DIRBEHMDIRESNDELSICUET,

%UIE %‘U'IE'

[tUVXYZ@obcx01 deeplearning]$ echo export LD _LIBRARY_PATH=/work/opt/local/apps/python/
3.7.3/lib:$LD_LIBRARY_PATH >> ./torch_env/bin/activate (EhHTFES. EETIEA)

— Zb\ 5\ ﬁi/u\ %%%EE}J L _g_o 1§n_,\ E% fﬁ]\j 7::70[:' \/70 I\b§\1§_ DT% c
pip3 ZRIMRICP Vv ITT—EUXT,

EE

/7

[tUVXYZ@obcx01 deeplearning]$ source ./torch_env/bin/activate L&l

(torch_env) [tUVXYZ@obcx01 deeplearning]$ pip3 install --upgrade pip

13



nstall Py Tlorc

HP T BZEF &1 VX
N — L7k % HERR

https://pytorch.orqg
>> “(Get Started”

>> “Start Locally”

OBCX [ZGPUMNZWD T
CPURR PyTorch LTS (1.8.2)
ZEAUTHET,

O PyTorch Get Started  Ecosystem v Mobile  Blog  Tutorials  Docs v Resources v Gitdub Q

GET STARTED

Select preferences and run the command to install PyTorch locally, or get started
quickly with one of the supported cloud platforms.

Start Locally Start via Cloud Partners Previous PyTorch Versions Mobile

Shortcuts
Prerequisites START LOCALLY

Select your preferences and run the install commard. Stable represents the most currently tested and
supported version of PyTorch. This should be suitable for many users. Preview is zvailable if you wart the
latest, not fully tested and supported, 1.12 builds that are generated nightly. Please ensure that you have
SISLARER KT met the prerequisites below (e.g., numpy), depending on your package manager. Anaconda is our
onda recommended package manager since it instzlls all dependencies. You can also install previous versions of

PyTorch. Note that LibTorch is only available for C++.

Buil ) Additional support or warranty for some PyTorch S:able and LTS binaries are available through the PyTorch
sulld ng rrom source

Enterprise Support Program.

PyTorch Build Stable (1.11.0) P-eview (Nightly) LTS(1.82)

Mac Windows

Prerequisites

Your OS Linux

Package Conda Lib lorch source

Language C++ [ Java

Compute Platform CUDA 10.2 CUDA 111 ROCM 4.5.2 (beta) _

pip3 install toxch==1.8.2+cpu torchvision==0.9.2-cpu torchaudio==0.8.2 -f https:/
Run this Command: fdownload.pvtoxch.oxg/whl/1ts/1.8/torch_lts.html

Support Program Farticipants.

14


https://pytorch.org

PyTorch®D-1 > A ~—JL

PyTorch DIR—AR—=INSBSNIEIVY REZDRFIANULET (FITHRL) S

[tUVXYZ@obcx01 deeplearning]$ pip3 install torch==1.8.2+cpu torchvision==0.9.2+cpu

torchaudio==0.8.2 -f https://download.pytorch.org/whl/Its/1.8/torch_lts.html --user
(KR D“--user”’(Z0ption 2 TEARE)

[tUVXYZ@obcx01 deeplearning]$ pip3 list

“0in3 list” TA VR~ —JLFEH) Qv o — rackage Version
V7R U THEXT, .
Pillow 9.1.0
pip 22.0.4
\ ) tuptool 40.8.0
“torch 1.8.2+cpu” BPA>TLI\N(EX ffr;f . 1.8.24cpu
A2 |\ —)bijIjJTa_ torchaudio 0.8.2

torchvision 0.9.2+cpu

typing_extensions 4.1.1

15



T 7IVT7O7 T LA TERFE Z5E1T (1/4)

ABI(E, PyTorch 2 F 21— kU PILICHBFashionMNISTOBRNDEEZI1TULNE T,
https://pytorch.org/tutorials/beginner/basics/quickstart_tutorial.html

1-1. F—9tv NEE

OBCX DEtE_/ — K TlFAM VY —R v ~CEHEAC]
— BRjcOda4yY./ —RKRICTYOVYO—K

[tUVXYZ@obcx01 deeplearning]$ cp /work/gt00/share/z30122/torch_sample/download.py .

[tUVXYZ@obcx01 deeplearning]$ python3 download.py

download.py (3k#%)

training_data = torchvision.datasets.FashionMNIST( 7_'“’( L2 kYU “data” [C
root= : —_ X o
T —5—1\ (~30 MB)H

train=True,

download=True, SHyO—RanzEd

transform=torchvision.transforms.ToTensor()

16



BV IO S A TERZEEET (2/4)

1-2. 3 7%(E

)LD —kZ8—0 Python X2 Tk (samp.py) & LT
EUTHREULEX UL, FlcaE—ULTLEELY,

[tUVXYZ@obcx01 deeplearning]$ cp /work/gt00/share/z30122/torch_sample/samp.py .

RICIITROVT 2B ULEXT (RE)

18



Y7700 S LA TERTEE 723217 (3/4)
2. 3729 7 MERK

[tUVXYZ@obcx01 deeplearning]$ emacs job.sh

Option 1D 7 (pip3 user install)

job.sh

b
M
M
M_
M -g
JM -N
JM -0
M -3

=|=|:=I=I:=I=I:=I=I:=I=I:=I=|:=I=I:=I=I:

I
D ]
D ]
D ]
D ]
D ]
D ]
D ]

/bin/bash

rscgrp=tutorial
node=1
elapse=0:15:00
gtoo
fashionMNIST
result.txt

module load python/3.7.3
export PYTHONUSERBASE=/work/gt00/tUVXYZ
/deeplearning/.local  (2%177 LEfE)

python3

samp.py

Option 2D 77 (pip3 RIEERIE)

job.sh
#!/bin/bash
PJM -L rscgrp=tutorial

#

#PIM -L node=1

#PIM -L elapse=0:15:00
#PIJM -g gtoo
#P IM
#P IM
#

-N fashionMNIST
-0 result.txt

source ./torch_env/bin/activate
python3 samp.py

19



3. EMFEHDET

TV TIVTOT T L THEBE
‘E::%Fj:JEFEAEEEEF"LA

3T A

ULTDOXDICEFBOBRNVRRSNEKT,

[tUVXYZ@obcx01 deeplearning]$ pjsub job.sh

B =17

(4/4)

(0):
(L:
(2):
(3):
(4):

Using cpu device

Shape of X [N, C, H, W]: torch.Size([64, 1, 28, 28])

Shape of y: torch.Size([64]) torch.into64

NeuralNetwork(
(flatten): Flatten(start_dim=1,
(linear_relu_stack): Sequential(

Linear(in_features=784, out_features=512, bias=True)

ReLUO)

Linear(in_features=512, out_features=512, bias=True)

ReLU()

Linear(in_features=512, out_features=10, bias=True)

end_dim=-1)

0/60000

NN N ININDNDNDNDNN

N

.300122
.292114
.272950
.271642
. 254692
.223023
.230395
.201323
.201231
.168899

Test Error:
Accuracy: 42.9%, Avg loss:

(FED

6400/60000 ]
128@@/6@@@@

[19200/60000
[ 25600/60000
[32000/60000
38400/60000
[44800/60000
[51200/60000
[ 57600/60000

2.1064772

Test

PR RPRRRPRRPRPRLRPR

.3433606
.312548
.152993
. 247405
.125050
.158031
.172069
.114118
.147697

: 1.001013

Error:

0/60000_
| 6400/60000 ]
[12800/60000_
[19200/60000
[ 25600/60000
[32000/60000_
 38400/60000
[44800/60000
[51200/60000_
[ 57600/60000

Accuracy: 65.2%, Avg loss:

Done!!

1.084928

21



OBCX TZHE& DJupyter NotebookZ EjH T (C

[tUVXYZ@obcx01 deeplearning]$ jupyter nbconvert --to python [FileName].ipynb

¥ ] 1 | v g285)hb, S ree oshonNIE | Q —_ I :‘ :
— j 7 \ \\ Cragla Calender Ceeglimap  ALC  Dropbes v
= / \\ — Stactloewly | 2o (@) —axbian M - - i Aar ¥
D L : Fia Edit “iew PRun Kerme Tabz 3Settings  Help
o 2 Launcher * ™ FashionMNIST.ipynb u %

A + X090 » m ¢ » Code Python 2 {ipykarnal) |

[ Fil e N dim e] PY = tmort orcy s

from torch.utils.cata import Dataloader
from torchvision import datasets
from torchvision.transforns import lelensor

\\ I \\ c; / * # Cownload training data Trow open darasets.
k I training_data = catasets.FashionMNISTI
ront="data",

train=True,
doanlcad=True,
transforpsToTensori !,

\\ ]
G
< ;( é L \ o & Oowmload test dara Trom open ".‘»‘.'-'..’.v\'&'-’.
test_data = datasets.FashionkNlST(

ropt="data",
train=False,

domn load=True,
transtorn=ToaTensard !,

def train(dataloader, model, loss_tn, optimizer):
size = len{dataloader.dataset)

*  Wisteria/BDEC-017Cl&, JupyterHub

% Conpute prediction ercor
ored = mozel(X)
Loss Lloss_fnipred, yl

IRIENAMERTEETY, JupyterLabh B

optinizer.zera_gradl)
loss.hackward])
optinizer.stepi|

~ — TI— ~ B \ — Vavaw A\Y )-L’ if batch % 1v¢ 0;
~ — — I — /\ Loss, current = loss.iteml), batch % leniX)
R‘ a X print(r"loss: {lo0ss:>7t} I{current:>5a}/{s1ze:>5d}1")

def testi{dataloacer, nodel, lass_fn):
size = len{dataloader.dataset)

\N — num_onatches .enidataloader)
2 W -1 \ :E mode Loevall)
4/ C (0] 165t 1855, correct = 0, @

Simpla O B ' & Python 3 (ipykamal) | s Moci: Command [ Ln, Cal 1 FashionMNISTipynhb

o
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