R EmE S 57\[0
- IZa2-3SIbXRvEI9—-ONEE]

traP Kagglellf
2024/07/10

1793



e PyTorch Z{#> CTERICHBDIBHMEFANIT S _1—SIbXRVKRD—D0ZFEEL X
&
o T—HDMFEMAFNSETILOER, Z2E, FAXTE—EIDOPOTHET
e FEALUTSHMSHRHIAIRDFT—I%&FETTY.
o 1Sub FTC—RICITETEIT ! !
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EUMIC

o, JRDIV—IVILEDNEELET
https://abap34.github.io/ml-lecture/supplement/competetion.pdf
(X HENSCHDEREGHATULDAIRIELUTEXRLKXRTTI)
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https://abap34.github.io/ml-lecture/supplement/competetion.pdf

SEINIVADHE ~ H59 U ~

BHEEEESHOA VS 1Y IvvIEEDE @abap3s (FER->TULFE L.
WE(EPHTLLIETVEEVWTHIDICO 2T LUICHENMIBENTISNEZIHNSTT.

SEDEABERE Y —/NETSIVONNDEICEL DT @abap34 (&, RA T 3 E(E 2 F%H
FEHEFEO>THENEHET dC L THBEZRAICKHSCElcLE L.

HEDEFRFNEFBVVBECTHC I BB EZETILE/ENI B ETY.

XRZEDNFECTYT. EOMBIBRD I v v IY—NANODRBESHDECESETTULLEULTT.
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BEOTHNSREZSHIBRERE Lt CRileiDatasisinG )

o EfhSA

o OJ VRO

o BE2ME DO

o BFRIIEI1—T24 (root, admin guest &EH) COTJ1>VULELDELEH?
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train.csv

o RH(CFEST—H
train_tiny.csv ( FREEHANEHS E SHIZCNEFNTET)
o BE(CHEST—IN—EEED H L,—Ei= HIFR

test.csv

o FHARDT—5

test_tiny.csv ( RFREAESHBAOEME L SHIFChEHBULET)
o FHIWRNDT—IDXRBE=ERDHT,—ED NS L=EHIBR

sample_suboldsymbolission.csv

o FRID:

RHATNDY VTV (BE TS5 )
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ZENTEN

1. 7= DHEHAH
2. ETILDEEE
3. ETILDEE
4. i T —H(C™T ST
5. Bz~ DI
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EHOTINT ~EFIVICANTIET

U
1-1. = DRI AH
U
1-2. —S OEINE
"V

1-2. PyTorchlC AN TE BFIC
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1-0. =N rO—-K

CILICUTE OERLU TET

Icurl https://www.abap34.com/trap_ml_lecture/public-data/train_tiny.csv -o train.csv
Icurl https://www.abap34.com/trap_ml_lecture/public-data/test_tiny.csv -o test.csv
Icurl https://www.abap34.com/trap_ml_lecture/public-data/sample_submission.csv -0 sample_submission.csv

;P ‘, 1  ltcurl https://www.abap34.com/trap_ml_lecture/public-data/train_tiny.csv -o train.csv
2 lcurl https://www.abap34.com/trap_ml_lecture/public-data/test_tiny.csv -o test.csv
3 lcurl https://www.abap34.com/trap_ml_lecture/public-data/sample_submission.csv -o sample_submission.csv

Sv % Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed

100 583k 100 583k 0 0 1900k O --i--i1-- —-i--i-- —-:i--:1-- 1900k

% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed

100 5799k 100 5799k 0 O 16.6M 0 --i--t-- —=1--:-- ——:--:-- 16.7M

% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed

100 484k 100 484k 0 0 2053k @ --:1--1-- —=1--1-- —-:1--:-- 2060k

Jupyter Notebook T3, EHEIC | EDFBCET, VT AVY RERITTEIET.
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1-0. 7=5050r0O—k

ED B > train.csv, test.csv, sample_submission.csv TEHRMEBX DKL DICIEDT
Lz OK !

& ml-leéture-2024 6

( o -
774}‘7&%{5&% BA SY8AL V=l ANLT INTOEEEEGFLELR
c ) v oo B & &8 @ I train.csv X I
Q % © 1 lcurl https://www.abap34.com/trap_ml_lecture/public-data/train_tiny.csv -o train.csv
— 2 leurl https://www.abap34.com/trap_ml_lecture/public-data/test_tiny.csv -o test.csv
{x} 3 lcurl https://www.abap34.com/trap_ml_lecture/public-data/sample_submission.csv -o sample_submission.csv id  duration src_bytes ds
» [ sample_data 98643 0.0 0.0 0.
o o Sy % Total % Received % Xferd Average Speed Time Time Time Current 40263 0.0 0.0 0.
‘ sample_submission.csv Dload Upload Total Spent Left Speed 47961 0.0 6.0 ol
100 583k 100 583k 0 0 1900k 0 —-t-=t-= —-i--i-- -—i--:-- 1900k : : :
(| ‘ test.csv % Total % Received % Xferd Average Speed Time Time Time Current are72 | 0.0 166.0 22
B taincsv Dload Upload Total Spent Left Speed 112203 0.0 0.0 0.
100 5799k 100 5799k 0 0 16.6M Q -—t--i-- —-i--i-- --:1--:-- 16.7M 56047 0.0 317.0 71
% Total % Received % Xferd Average Speed Time Time Time Current 123632 0.0 145.0 36
Dload Upload Total Spent Left Speed
100 484k 100 484k O O 2053k 0 —miomiom —miomiom —mio-i-- 2060k 85616 100 /350 i
33403 0.0 0.0 0.
20170 0.0 0.0 0.(
v [2] import pandas as pd

18

Show per page

1

2

3  train = pd.read_csv("train.csv")
4 test = pd.read_csv('test.csv')

o [3]

=

train_y = train['class'].map({

SOOIV ROT—5(F ISCX NSL-KDD dataset 2009 [1] ZEE EICKEMILIZEDEFEABLTUVE T,
[1] M. Tavallaee, E. Bagheri, W. Lu, and A. Ghorbani, “A Detailed Analysis of the KDD CUP 99 Data Set,” Submitted to Second IEEE Symposium on Computational Intelligence
for Security and Defense Applications (CISDA), 2009.
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1-1. T—9 DEidHiAdH

pd.read_csv(path) G, path (CHDcsvI 7T ILEEHHIAD D

# pandas /Ny —I% ‘pd' EWSHEETZDIF Timport
import pandas as pd

# Zhilck->T, pandas DE#%Z ‘pd.BEA#HE' CWSHETEZIZLSICKS
train = pd.read_csv("train.csv")
test = pd.read_csv("test.csv")

RREAVEI—FEDT 71 IO T ILIADEBEDC ETY.

5[O)(Z train.csv & test.csv M — v O ERIUEERBICH DD T, train.csv & test.csv FTORIRIE, T 7 7ILBEZNFTFIBEIT DL (T TALKXTT.
(EMMCE Tz&EZE .. /train.csy EBETDE J—RTvID—DLEDBERECH D traincsy EVWS T 7TILESRHAHZT.
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1-1. T—5 NDEwIHAH

\;} [10] 1 dimport pandas as pd
2
3 train = pd.read_csv("train.csv")
4 test = pd.read_csv('test.csv')
;%} [11] 1 train
2 wrong_fragment urgent ... serror_rate srv_serror_rate rerror_rate srv_rerror_rate same_srv_rate diff_srv_rate srv_diff_host_rate ds
0.0 0.0 0.000000 0.000000 0.970555 0.871439 0.135961 0.074646 0.000000
0.0 0.0 1.024065 0.920154 0.000000 0.000000 0.095575 0.073942 0.000000
0.0 0.0 0.000000 0.000000 0.000000 0.000000 1.024575 0.000000 0.976209
0.0 0.0 0.000000 0.000000 0.000000 0.000000 0.953422 0.000000 0.000000
0.0 0.0 0.959654 0.926067 0.000000 0.000000 0.074621 0.065885 0.000000
0.0 0.0 0.959072 0.994436 0.000000 0.000000 0.105512 0.069615 0.000000

CIVCHICEREN EhBERRETETET ! (Jupyter Notebook DECILIIREICFHMASN/IEERTT BHTY)
ETOETNVITRESZCENTY. FIBNDNSHLL LIS EDHIFEVNTEITLTHEIL £ 5. 12 /93



SET
Y

x = [1, 2, 3, 4, 5]

y = [2, 6 8, 10]

def loss(a):
Y

SEEABDELTT (DEE) (CDFTHL
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train['HZ L% ]

T MhSL3] EVSEREINIERDEESD -~
&

SHEOFADBRE

train['class']
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1-1. 5 —

5 DEkdriAdr

train_y = train['class']

o> train_y (CINEE? or J@E? DF

hAS

/

’
i

4

B

(6]

[7]

[4]

BN PEPE O

1

1

3623
3624
3625
3626
3627

Name:

A

train_y = train['class']

train_y

class, Length: 3628, dtype: object

-

attack
attack
attack
normal
attack
attack
attack
attack

attack
normal

= s na A BEAL = 7 s

AT —mH-cPl ==
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EEWEE T )0 EENICIE HLUN
(IR LD THICERL THL.

train_y = train['class'].map({
'normal': 0,
'attack': 1

1)

Y ©

AWM PEPO

3623
3624
3625
3626
3627

Name:

train_y = train['class'].map({
'normal': 0,
'attack': 1
1)
train_y
1
1
1
C]
1
1
1
1
1

0
class, Length: 3628, dtype: int64
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1-1. T—5 DA

W, EFIVICANTSEIFT—FIE train IS T2 NF (& id ) ZERVIZED !

train.drop(columns=['HZL%"'])

ZESE train N\S TASLFR] EVDSEBID FERVWZED 2D HE S
b

D

(& train.drop(columns=['id', 'class'])

17/ 93



1-1. T—5 NDEwIHAH

, [36] 1 train_x

4

duration src_bytes dst_bytes land wrong.

0 0.0 0.0 00 O
train_x = train.drop(columns=["'id"', 'class']) 1 0.0 0.0 00 0
test_x = test.drop(columns=['id']) 2 0.0 6.0 00 0
3 0.0 166.0 22560 O
4 0.0 0.0 00 O

> train_x ([CZdD>ZTDIE id &

BROVZED, test_x [C id ZEFRULIIC omow e 0o
3624 0.0 695.0 00 0O
260) ‘{l% 3625 00 13640 00 0
3626 0.0 990.0 00 0O
3627 0.0 1200 00 O

3628 rows x 30 columns
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1-1. T—5 DA

— B DEHRHIIAHDTT!

SORKREE
e train_x -+ EFIVICANT ST —H (EHiE,O0 1 KO etc...)
 train.y --- EFILOHRTDOBEEINE? BE?)

* testx --- FHNRDT—5

MADTS
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1-2. F—5 Ol

F—HEZNETFTEFICANBHICOEE T 3T L TLRORENPBEERL

(iR, EEM 101° OG> 59<¢A—N—JO0-LTLESOTEHLEE
<)

SEEFEFICHLT MESb] £LET
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1-2. F—5 Ol

(p (FFT, o (IERERZE)

1.9 py DF—SDETHEERENS py £3I1< &P g1 — po
2. Eﬁ‘ﬁ% 01 0)5-—90)@?0)%%7& 09 t%ﬂé&:,ﬁ‘;ﬁﬁ%(i 0'1/0'2

o> BRET I 0,REREZT1 (CTEDS

THEDBROZRERBVWET ECDEDIHERT Y VIEITSCEIFBRLGREZEBVET.
NN DA TIDEEEAL(C DU TIE, LeCun, Yann, et al. "E cient BackProp." Lecture Notes in Computer Science 1524 (1998): 5-50. ([CESDUHLLLBERNE > TLZDTRICHES
AFFEATHTLESL.
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1-2. —5 QOEILE

scikit-learn &EUL\D 515> StandardScaler DS X&{FEED L,
BRICELELTES !

# sklearn.preprocessing ICEZEINTCLWSStandardScalerzfE>
from sklearn.preprocessing import StandardScaler

scaler = StandardScaler()

# SEICDERE (119,55 RE) 2518
scaler.fit(train_x)

# EERICEHE
train_x = scaler.transform(train_x)
test_x = scaler.transform(test_x)

scalar.fit (CLKDCRIBTEINcTF—IDNRINCEDEHENBERENAE I N, scalar [HARBEINTT. LT, scalar.transform (CK D TTF—INERR(CEE(LINTT. BIN
WOAIE T test (XL TE trainx CHEUZFEHEEEREZFE > TERELL TUBIFEXRLXRELEON? | EBOXEHNEULNLEVT IR BRHNSEDEZDIHNDTINRERKLT
WET. CCICBAREEZEVESELUSNEVSSVEHFETLE D1ZNT, BLET. BIEARH D AE TKaggleTE DT —I MDA p.124 IHEZESRB L THTL 5:5\'(/\/ 93



1-2. —5 QOEILE

train_x

test_x

FEEZERITLUTHDE ENCANLSDEBERINTULS !
(DUVWTICHEENRT—TIVLHSBL S RTES (np.ndarray ) (CEBEEINTSD)

BODT—TIL2 (VBB EF DT FHEEED VBRI, train_x[:] = scaler.transform(train_x) NKDICTDERUTT.
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1-2. —5 QOEILE

DT traincy ECCTHBZEODHE LT np.ndarray [cLTHK.

1. train_y.values C HENEZHHHES.
2. arr.reshape(-1, 1) C arr & N X 1 DEICERTESD

train_y = train_y.values.reshape(-1, 1)

np.ndarray MDAV W R reshape (FZDRDBEDEINDEEZZIBZIAVYRTT. ZLT -1 (& TMIORTOEBZRHHSBFNICGRET D] EVSEKRTY.
BIZIE, 3 x 4 DEFCH LT .reshape(-1, 2) £EFTDE 6 X2(CLTNTT. QRTEAMR2 EHEELTULDIDTEFEIC6 EEZD)

24 /93



1-2. =5 0OgdlE - \NIF—23Y

NIF—=23aovnHICT—I73EILTHL

NI)F=2 3 VEFBERESIABUVEVWEBVWIIRCC TP OTHEXT.
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1-2. =500 E - ©NVF—=23Y

sklearn.model_selection.train_test_split |c -~ 553‘%“

train_test_split(train_x, train_y, test_size=0.3, random_state=34)
e train_x, train_y @ EITBDT—5
e test_size ! TART—HNEIG

e random_state : ELBINDI—K HEE! !
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1-2. 7—=5QORWE - \UF—23Y

scikit-learn D train_test_split ZFESEBE(CT —IENEITETSD !

from sklearn.model_selection import train_test_split
train_x, val_x, train_y, val_y = train_test_split(train_x, train_y, test_size=0.3, random_state=34)

27 /93



BB —RZBRELELD ! !

ABICEDCEENZSTA
Y

ETIDCCICERMNZED ST,
NHNEwrEvEDBD S
&
ALY —REETETD L,
HORUBRICEDT
BIRYEER

KEREZALRMIEOFTEL LS, RIBERCTH 2D, WHIEZE LIz F (&<
(C GPU MBATE &) ([CFRICELHY —FEBEIBSLODLRIEEODI-REENT
ER/ERDBEDDMNET, RBCENZUTT. MWEELSNBIEZXSNTULSESDT,
RUCEB A jax DEBMERDIEHFLEEFANTHDIEABLDELNTE A,

0‘@ [6] 1 dimport numpy as np
2

3  np.random.rand()

0.09270375533413333

[4)

<

o 7] 1  np.random.rand()

0.6328926864844773

[4)

<

>, [81 1 np.random.seed(34)

0‘;, [9] 1 np.random.rand()

0.038561680881409655

[4)

7 [18] 1 np.random.seed(34)

0‘;, [11] 1 np.random.rand()

S+ 0.038561680881409655
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1-2. =5 0OgE - 'NVF—23>

(train_x , train_y ) & ZHT—59 MR —5 = 7:3 [c2El

from sklearn.model_selection import train_test_split
train_x, val_x, train_y, val_y = train_test_split(train_x, train_y, test_size=0.3, random_state=34)

MReEERI DL ..

train_x.shape

val_x.shape

EAMC 7:3 <5W(CHEITNTUS CERDHLS
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1-3. PyTorchl[C AN TEBFEIC

PyTorchCiix3FICT S
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1-3. PyTorchlc AN TE 3HIC

¥ & UT Tensor®! Z{F> CEHEBMDELEETD

>>> X = torch.tensor (2.0, requires_grad=True)
>>> def f(x):
return x *x 2 + 4 ¥ X + 3

>>> y = f(x)
>>> y.backward()

>>> X.grad
tensor(8.)

(flz) =22 +4x+3 Dz =2ICHFRHIHMEHS)
> F—%&TensorBICEU TH <K< HEHD
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Big: Tensor B1DDL< ONHE

torch.tensor(data, requires_grad=False)

e data: R IBDT—H(EFS2IFVEDESIHEATE)
o )R, 57U, Numpyiigsl, X7 >...

® requires_grad : AJEE (gradient)Z{RIFIDMNE SHD T ST
o FIJAJUIIE False

o DNFEMEIRE(BEMWMD) =17 2BE(E True (CT D
o CHHECWVDEMPDERICHEVNET T L~EVDFKEA
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1-3. PyTorchlc AN TE 3HIC

. FAR DREETETESD(,

B IS A—=5 OIEXICHT SLED
Vs
ABDTF—DETEIIAEILDT requires_grad=True EFTIDINEB(IFULC EICTEFR!
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1-3. PyTorchlc AN TE 3HIC

2 BlCChTOK!

import torch

train_x
train_y
val_x =
val_y =
test_x

torch.tensor(train_x, dtype=torch.float32)
= torch.tensor(train_y, dtype=torch.float32)
torch.tensor(val_x, dtype=torch.float32)
torch.tensor(val_y, dtype=torch.float32)
torch.tensor(test_x, dtype=torch.float32)
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2EOFENT1 ~EFIVICANTIFET

21-0. =8NS HyO—K

&
1-1. F=59 DHEHAH
&
1-2. =5 OREILE
&
1-2. PyTorchl[C AN TS SHIC
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ZENTEN

1. T =S DFHEIAH
2. EFTILDOIBE
3. EFTILDEE

4, FIRT—9 NI 5 FH
5. IBizZ=R~ADIRH
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2. EFILDOBHE

SHhog3CL..
f(x;0) 22K 3
L)
&) Sre
()
()
()

57 /93



2. EFILDEBE

torch.nn.Sequential [CKDEFTILDIBE

torch.nn.Sequential Zffi5& —BER OEFILEMERAICES CTES.

import torch.nn as nn

model = nn.Sequential(
nn.Linear (30, 32),
nn.Sigmoid(),
nn.Linear (32, 64),
nn.Sigmoid(),
nn.Linear (64, 1)

38 /93



2. EFILOBE ~ Z{ERFEDIZS

“(EREOES
D B YT REM ENTBETHAE [0,1] ORI S.

import torch.nn as nn

model = nn.Sequential(
nn.Linear (30, 32),
nn.Sigmoid(),
nn.Linear (32, 64),
nn.Sigmoid(),
nn.Linear (64, 1),
nn.Sigmoid() # <- CZEE!
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2. EFILDEBE

import torch.nn as nn

model = nn.Sequential(
nn.Linear (30, 32),
nn.Sigmoid(),
nn.Linear (32, 64),
nn.Sigmoid(),
nn.Linear (64, 1),
nn.Sigmoid()

)

> 9 CICCDEFRT/IN\S X—59 DH#HAE
HEEBHOD>DTULS

FIBICBEIREICEITCET,EFILER
BLT<NB!

[RRESBW e R332 - 5y
RESH — 2EEE W c R¥?2M) 5 3
JE+ REH — SREB(W c R
ELD MLP MES

40/ 93



2. ETILORESE

model.parameters() F/c(&
model.state_dict() C
EFIVDINSA—SI=EMHIRTESD

model.state_dict()

ZEREBD/ISX—5 W, pl¥)
NRBXB e

v
6

0

S5+ 0.038561680881409655

o 1  import torch.nn as nn
2

3 v model = nn.Sequential(
4 nn.Linear (16, 32),
5 nn.Sigmoid(),

6 nn.Linear (32, 64),
7 nn.Sigmoid(),

8 nn.Linear (64, 1)
9

)

v [13] 1 model.state_dict()

5+ OrderedDict([('0.weight',

tensor([[ 1.5935e-01, 1.
7.4866e-02, -2.
1.0282e-01, 4.

-1.9607e-01],
[ 6.8658e-02, -2.4
2.4991e-02, -8.
-9.1278e-02, 1.C

1.3355e-01],
[-1.5368e-01, -2.C
-1.1788e-01, -1.

1 E417A~ M1 14 2

m M =

m

sl
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2. EFILDEBE

BEULLEFIVEBEBOKLSICHTCHEI CENTES

import torch
dummy_input = torch.rand(1, 30)
model (dummy_input)

torch.rand(shape) T,JE/MN shape DS VS LIE Tensor HMYEND
> EFIVICATADUVUTCEIETE S CEEZHRB L THL< !

REXETIIE T/ NS A= DI S NIZETIVICALBEZ ATIL TLBDTHEICE
[RIFTELN)
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2. ETILOBE
f(x;0) €DK 3B
Y

&Nz HEEETEOREIS CFEIES !

U
BuHIIU—X

ELNDERETE
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ZENTEN

1. 0 —5 D5drAFH

2. U EFILOIESE

3. ETILDZEE
4, FiRT—5 T S FH

5. B ZZF]"AD:

e
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Z2BEOTRN3. EFTILOFEE

3-1. HEENCEE T ED #(H

Y

3-2. RN D) ERE TFRDER
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LN DIECKE Tk

BN L)ERE T & (SGD)

FT—90 —8E=SVHLIGEAT,
ZDT—HICHITDOELZEFEDTINSA—SI=EEHIT D
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3-1. HEENTERE T ED %R

IR ADBPSHEESTeLITIEEVWC E
F—S% VWU IOBATHIE T DL HEPFEED
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3-1. LN DIECRE TED (M

. o
O < FhDVPDET
torch.utils.data.Dataset, torch.utils.data.DataLoader %

BESEHRICERTES !
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3-1. HEENTERE T ED %R

RIS

train_x , train_y, val_x, val_y, test_x [CT—H5 M

Tensor DA TI T O RELUTIBBRINTLS.
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3-1. HEENTERE T ED %R

1. DatasetD{ERX (Dpataset)
¢« TV (F=IDAKEADRT D = {(x;,y;)} ) BRI ISX
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3-1. HEENTERE T ED %R

TensorDataset (cC

e EFILDASIFT—S (train_x )&

e HIDHEEFT—S (train_y ) &I & T Dataset DY T ISIXTHD
TensorDataset MENS !

from torch.utils.data import TensorDataset
# T—5tv ~DIERK

# FET—IDT—Ftvh

train_dataset = TensorDataset(train_x, train_y)
# REET—YDT—F vk

val_dataset = TensorDataset(val_x, val_y)

BRI torch.utils.data.Dataset EWE LIS IXEIEDCETE Dataset DY ITUSIXODATI T O REEDRCENTETET.
COAER EIERBICRSMIENMT R BDEHIDSECNEMHFNFTT (SHEIIEBEDZSHIC Tensordataset EFEWVNFLTZ) 51 / 93



3-1. LN DIECRE TED (M

1. DataLoader M{ERX (DataLoader)

e Dataset \O—ENT—5 (ZZ/NNVvF) ZROHLTHEEL T<NBZIFTI 1D
~

DED...

BE: FADBOSHEST e LTENCE
T—5Z VWU GEATHIGT SEHEFS

(e Che N @R (A5
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3-1. LN DIECRE TED (M

1. DataLoader M{ERX (DataLoader)
e Dataset N\O=ZZ_/NVFERDELTHRHELTNDIFATI D~

DataLoader (dataset, batch_size=batch_size, shuffle=shuffle)

from torch.utils.data import Dataloader

batch_size = 32
train_dataloader = DatalLoader(train_dataset, batch_size=batch_size, shuffle=True, drop_last=True)
val_dataloader = DatalLoader(val_dataset, batch_size=batch_size, shuffle=False)

D> CN%& forX CETCETT—IZHRDHEICERTED
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3-1. HEENTERE T ED %R

1. DataLoaderM{ER( DataLoader BY)

for inputs, targets in train_dataloader:
print("inputs.shape', inputs.shape)
print('targets.shape', targets.shape)
print('------————--- ")

inputs.shape torch.Size([32, 30])
targets.shape torch.Size([32, 1])
inputs.shape torch.Size([32, 30])
targets.shape torch.Size([32, 1])

v 79ty hrE—OEBISETILI—THRES e amRBLLD !
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3-1. HEENTERE T ED %R

Dataset & DatalLoader M{ERK

from torch.utils.data import TensorDataset, DatalLoader

# T—5 v NDIERK
train_dataset = TensorDataset(train_x, train_y)
val_dataset = TensorDataset(val_x, val_y)

# T—50—5 DIER

batch_size = 32

train_dataloader = DatalLoader(train_dataset, batch_size=batch_size, shuffle=True, drop_last=True)
val_dataloader = DatalLoader(val_dataset, batch_size=batch_size, shuffle=False)
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Done!
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3.2 EEFNDERE T RDER

F—HEIS LS
> & EFPBERETHLOK !

TODOY X I~
1. BREHZRET S
2. QBOERZITD
3. \OA—=5DEFEITD
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3.2 fERNDfALRE T RN EE: BRBEBDE

1. IRKBEBUIRDIZAICHBIDH?

ZNECFE. I I

.,’

BHOT—5 X’ *mmT 5 X
BB L(X) n@@*ﬁ S(X)
HE BB TES ! (X (FEREH) HETEFHU | (X [ERAENS)

\ R C BB / RUCHRIC L Tl ste

HERUCKRESR3OM?

*ﬁﬂ%j—:_ 9 l(—-iqa-%g‘:lzm%% S(X”) @ BRRACHFERELTEINS.
SI8TES.
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3.2 fERNDALRE T RN EE: BREBDNE

|-
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3.2 fERNDfALRE T RN EE: BRBEBDE

FERIEERFREILTES?

2> Noll
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ARA (¢ O CERDMDFT,
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IFiER= MENICRBEEY S

ES393M?
> COVSDRBEFDICANTVSBRREHZ > T BAENIC EERE LT3,
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Binary Cross Entropy Loss
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Binary Cross Entropy Loss

EELUTIELLC L:

o IFfE y; EFA f(z;) MEWVFEBIF

DA, HOT. \RBEME L TEY
(y; € {0,1} HEOTENZNDIE

BICDVWTERXTHBIEDND)
* MPAIRECH S
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Binary Cross Entropy Loss

PyTorch Cl&, torch.nn.BCELoss CfEX S !

import torch
criterion = torch.nn.BCELoss()

y = torch.tensor([0.0, 1.0, 1.0])
pred = torch.tensor([0.1, 0.9, 0.2])

loss = criterion(pred, y)
print(loss) # = tensor(0.6067)
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3.2 HEENCEIRE T EDELRE

TODOY X ~

1. BREAHEERTITD
2. BB DEE=E1TD
3. IS A= DEHETD
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3.2 RN LERE T EZDELR

2. QOB EITS
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BXICHTBINSA—FDEEDETRH

# ZIH5
model = nn.Sequential(
nn.Linear (30, 32),

)
# CZEFTH "ER"

dummy_input = torch.rand(1, 30)
dummy_target = torch.rand(1, 1)

# n E_I_% n
pred = model(dummy_input)
loss = criterion(pred, dummy_target)

# "backward()"
loss.backward()
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3.2 EEFNDERE T RDER

vV FIvIORTIK
1. loss [CHWITBDLBEEEL TULD

# backward
loss.backward()

2. ORI INSA—=F [CH U TEEINDS

for param in model.parameters():
print(param.grad)

( dummy_input , dummy_target (& requires_grad=False "XDTLERIIETE I NLLY)
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3.2 HEENCEIRE T EDELRE

TODOY X ~

1. BXENERET D
2. BDEEETS
3. INSX—5DEHEITO
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3.2 RN D ERETEDREE

for epoch in range(epochs):
for inputs, targets in train_dataloader:
# 58
outputs = model(inputs)
loss = criterion(outputs, targets)

# backward
loss.backward()
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3.2 RN LERE T EZDELR

CNETIEBERANFEN()TEMISI—F=Z=FLTLL
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3.2 HEENCEIRE T EDELRE

(1 : SERARTIEIEW)
optimizer = optim.SGD(model.parameters(), Llr=1lr)

# FEIL—T
for epoch in range(epochs):
for inputs, targets in train_dataloader:
# HEcOYHRL
optimizer.zero_grad()
# 58
outputs = model(inputs)
loss = criterion(outputs, targets)

# backward
loss.backward()

# INSA—5 DEH
optimizer.step()
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3.2 RN LERE T EZDELR

optimizer = optim.SGD(params) NEKIDICTDBCET
params ZL)HE N ECEMI DT TT s+ VIV EERRTE D !

fc& ZIE Adam BMEWZ(TNIE optimizer = optim.Adam(params) &9 BT TOK !
b

DEEZEEREUIEH EIC optimizer.step() Z[ESE,
2 Tensor ([CED CUVBDLBDEZEFEO>T/IASA—IFEEFHFLTIND
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3.2 RN D ERETEDREE

L EE

optimizer.step() C—E/ IS X—FZFH I DCUIC
optimizer.zero_grad() CHEZMIRLI IVEND D !

(CN%& ULILU EHI

O

M backward DIFERMEFEDOD>TUOWTHNLLED)
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3.2 XML

ofE MEDER

from torch import nn

model = nn.Sequential(
nn.Linear (30, 32),
nn.Sigmoid(),
nn.Linear (32, 64),
n.Sigmoid(),
nn.Linear (64, 1),
n.Sigmoid()

S

=

)

optimizer = torch.optim.SGD(model.parameters(), lr=le-2)

criterion = torch.nn.BCELoss ()

n_epoch = 100
for epoch in range(n_epoch):
running_loss = 0.0

for inputs, targets in train_dataloader:

# BIOAMEHRY
optimizer.zero_grad()

# FtHE
outputs = model(inputs)

loss = criterion(outputs, targets)

# backwardcaARZHE
loss.backward()

# optimizerZ{E> T/ A—F HHH
optimizer.step()

running_loss += loss.item()

val_loss = 0.0
with torch.no_grad():

for inputs, targets in val_dataloader:

outputs = model(inputs)

loss = criterion(outputs, targets)

val_loss += loss.item()

# IRy I EDBROFR

train_loss = running_loss / len(train_dataloader)
val_loss = val_loss / len(val_dataloader)
print(f'Epoch {epoch + 1} - Train Loss: {train_loss:.4f} - vVal Loss: {val_loss:.10f}')
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Z1TOERER (for3ZLIRE)

e 11TH. for epoch in range(n_epoch) ... T—S (K% n_epoch [EENT

e 27TH. running_loss = 0.0 ... 1T RV IO CEDIET—SDIEXREEHEIT D/
HDEE

e 49TH. for inputs, targets in train_dataloader .... §IfET—S&1/\WvFFD
BYD H 9 ( DataLoader NIEZ=B L L3 1)

e 6{TH. optimizer.zero_grad() ... AEEZEFELTS. —DRIOR—IDI ST K
(Gl

e O, 10{TH. outputs = ... ... BEXOAEEZLFI.
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3.2 RN LERE T EZDELR

e 131TH. loss.backward() ... AEEDEETI.CNICK DT model M/ X—5(C
IJBRICHT B DEMNEERINTT

e 161TH. optimizer.step() ... optimizer MEEIRINZLERICEDUVT/IIS A —
SEEHFLIT.

e 18fTH. running_loss += loss.item() ... 1/\VWFIMDIEX%Z running_loss [CE
LTHEET.

e 201 TH~251TH. 1INV O OEEMNED >IN FT—2a V5T —9 TOIEX
ZETBELET. NUT—23rr—9D0AREZEEICEESIELIVDTHEREZSTE
FTAIMENGDIEA.UTZM DT torch.no_grad() DFTETELIT.

31/ 93



3.2 RN LERE T EZDELR

¢ 28fTE~301TH. 1T RV O DOEFNMNEN 5, T —5 EREET—9 Dig
KeaRIMUET. len(train_dataloader) (T —I HMAED = Z/\ v F(C 2 El
SNeHERITE, len(val_dataloader) (FIREET—S AMAHED = Z/\w F (2 E]
SNENERITHTT. CNTEIO>THFEADEICLZFT.

e« 32{TH. BXZEHTILET.
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3.2 HEENCEIRE T EDELRE

TODOY X ~

1. BXENERET D
2. BDEEETS
3. ISSAXA—SDEHFETS
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NI)F—23 V57 —S5 T SENFIHIEETH D IEBENE DL SOVICE > TULBH\ET
HLThHh< !

CNATXET—=I(CNT B FABENHPLT.

34 /93



IFEEEDER

1. 05 MELSEEEFHIT S.

val_pred = model(val_x) > 0.5

2. torch.Tensor /'S numpy.ndarray ([CE¥AT S

val_pred_np = val_pred.numpy().astype(int)
val_y_np = val_y.numpy().astype(int)

2. sklearn.metrics D accuracy_score Z{HDO CIFEXREZEHETIT D

from sklearn.metrics import accuracy_score
accuracy_score(val_y_np, val_pred_np) # = (Z5CHF. INZza<{ TE3LIICHEKD)
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3. PN 1]

+ AT73y ZFEHMBEEVTHCS
1. 8L RV INIEXRZLTRI DI ZIE> THL

train_losses = []
val_losses = []

1. GBEEODFEDOI—RORI(CIEXRZELERI D I—REZEIMITD

train_loss = running_loss / len(train_dataloader)

val_loss = val_loss / len(val_dataloader)

train_losses.append(train_loss) # ZhhVEN=NT:

val_losses.append(val_loss) # Zhh“EIMESic

print(f'Epoch {epoch + 1} - Train Loss: {train_loss:.4f} - Val Loss: {val_loss:.10f}")

(B INVO CTERRTHEIDELIDEBMAUPIKLEINTREL THLD)
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+ 4773y ZEHBEEZEVWTHCS
matplotlib EWVWD/INVT —I&EFESCETITSTTNETD

# matplotlib.pyplot Z plt&E WS &EITimport
import matplotlib.pyplot as plt

plt.plot(train_losses, label='train')
plt.plot(val_losses, label='val')
plt.legend()

plt.xLlabel('epoch')
plt.ylabel('loss"')

plt.show()

> LWLWRCOTOY RRENS
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1. T =S DFHEIAH
2. EFTILDOIBE
3. EFTILDEE

4, FIRT—9 NI 5 FH
5. IBizZ=R~ADIRH

38/ 93



4. iR —9 IcH T S FH

F5ULRIE
test_x [CPBRILIZOVKRIDT—IMADTULS

model(test_x)

> FRERAES
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5. [EfiZRA DR

import csv

def write_pred(predictions, filename='submit.csv'):
pred = predictions.squeeze().tolist()
assert set(pred) == set([True, False])
pred_class = ["attack" if x else "normal" for x in pred]
sample_submission = pd.read_csv('sample_submission.csv')
sample_submission[ 'pred'] = pred_class

sample_submission.to_csv('submit.csv', index=False)

=R

9

90 / 93



5. [EfiZRA DR

YHIFEER ( True , False M\57L3D Tensor )

pred = model(test_x) > 0.5

={E> T,

write_pred(pred)

j%&l
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5. [EfiZRA DR

P > submit.csv
WNCED !
So>oO—RUT, submit 5%
S IERICESS!
FERD I N:
# BREEEES 2024 B2 A RS

(} LeaderBoard @ Submit i= Data @ Rules £2

Login as abap34

Team: team 41

P Rk |AN OHBA

= T77FAI)
Q C R
—

» [ sample_data

o ‘ sample_submission.csv

0 . submit.csv
B testcsv

‘ train.csv

0140 U
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