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o™ Q SW: Python, Anaconda - Jupyter Notebook
o TQ I7|X]| : Pandas, matplotlib, scikit-learn
o 2 M St : [RYAH|] Ubuntu 14.0 O]4, [CPU] Intel Xeon 2.3 GHz, [RAM] 13GB, [GPU] Tesla K80
T H|O|E : Press_RawDataSet.xIsx, Press_error.xlsx (1X} 7}& H|0|H),
input_data.csv (2X} 712 H|0|E)
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P— - BM0f| AR E H3F : Press time(712 AlZh), Pressure(2)
g OBREER me e Lot ool 2 0f2 HOIE
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3 ClolE 74~ — HI0IE 7= : Row £(125,5267H)
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« 53 717} : 2020/05/04 ~ 2020/05/29

« 573 F7] : AJo|= EFY 4%, Proessing time2 0.5%

AL
>

[>
re
1P
K
2,
X,
i)

2) Hlolg #3/7+%
- dolg Al 7=, 21 <, wlolE A, AT Hlo|EAl 8 W4 39

1) 12} 71 ©|o]H : Press_RawDataSet.xlsx, Press_error.xlsx

2740
27410
275.0
275.0
276.0

267.0
261.0
269.0
267.0

2670

549.0
545.0
550.0
350.0
550.6

542.0
542.0
5439
542.3

5423

prod_dt
ide Machine_Name Item Mo working time Press time{ms) Pressure 1 Pressure2 Pressure5
1] 1 Press-01  ED5260 2020-05-04 550.0 275.0
1 2 Press-01  ED5260 2020-05-04 550.0 2750
2 2 Press-01  ED5260 2020-05-04 550.0 275.0
3 4 Press-01  ED5260 2020-05-04 550.0 275.0
4 5 Press-01  ED5260 2020-05-04 549.2 274.6
61107 4121 Press-01  ED5260 2020-05-29 550.0 275.0
61108 4122 Press-01  ED5260 2020-05-29 550.0 275.0
61109 4124 Press-01  ED5280 2020-05-29 5498 2749
61110 4125 Press-01 ED5260 2020-05-29 550.6 2753
61111 4126 Press-01  ED5260 2020-05-2% 550.6 275.3
61112 rows = 8 columns
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1 |idx Machine_Nameltem No working time defect defect type

2 | 1 Press-01 ED5260 2020-05-04 0:00 0 1
3 2 Press-01 ED5260 2020-05-04 0:00 1 2
4 | 3 Press-01 ED5260 2020-05-04 0:00 0 3
S | 4 Press-02 ED5260 2020-05-05 0:00 1 1
6 | 5 Press-03 ED5260 2020-05-05 0:00 1 2
4 6 Press-04 ED5260 2020-05-05 0:00 0 3
8 | 7 Press-05 ED5260 2020-05-06 0:00 1 1

(1% 3] HIAE3} 212 HI01H 5 F4 28 SHE o

- E3 F7HAQl ALALY Qg S Bt dHEE ST AlEEY (I EF ¢ EHOF
7Fobd) ol & % 7l 2 & 730l tiste] FEld FeEi= HdS FES &
AUt

- o8 £47%89 #

2y s &2 8y e S7He £ 9|
idx el - -
Machine_Name AAtEH| - - -
ltem No MAME= - - -
working time ZAA|ZE - - -
Press time I A 712 AlZH 2000 - 50 5000-0 0.01% (ms)
Pressure 1 oA = 200-350 100-700 213 (par)
Pressure 2 OHA =2 200-350 100-700 2t (bar)
oA 45 oray
_ — =
Pressure b (o121 3) 400-700 200-1400 2t (bar)
defect =+ - - = (=)
1. U=,
defect type e - - 2. 888,
3. T
2) 2AF 7} H|o|F : input_data.csv
idx Press time(ms) Pressure 1 Pressure 2 Pressure 5 PassOrFail
1 550 275 274 549
2 550 275 274 549
3 550 275 275 550
4 550 275 275 550
5 549 275 276 551
6 549 275 276 551
7 550 275 274 549
8 550 275 274 549
9 551 275 276 551
10 551 275 276 551
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- 12} 715 Hlo]Elof|A], mdgo] H g3t JHI7} At SHAE XY HlolHE F
25}9ict, oA Azst glolgl AT}, 13} 712 glo|g & ‘dd 24 B 2 Te
sto] Al HE2 S5 AlA, B 5= gt

- dlole] £4940] 3

S HE = 49 2
idx A A
Machine_Name A -
Item No MMES -
working time AN -
0 (Press time*®) T A 7R AIZH 0.01= (ms)
1 (Pressure 1%) YA Q2 1 22 (bar)
2 (Pressure 2¥) OHA Q= 2 Q= (bar)
3 (Pressure 5%) I A 2 5 (0 &) 24& (bar)

# 227k Hlo]EAlQl input_data.csvoll&= 0,1,2,30.2 ZFzF A 2% o] Qit}. ofjg FE-2 14} 715

olElo| A o] 7]4517] flste] £/89] o] 52 AR M A=, 12} 715 Hlo 1134 &3} A

% o]go] 2t}

- 71&5A

T+ & e o EZEHRL b EAA Ay Z|CHZk E= ol Ay
0 (Press time) 64350 550.263 22.327 255 550 3550.2 550
1 (Pressure 1) 64348 275.062 1.24 1745 275 286.9 275
2 (Pressure 2) 64343 269.777 3.156 167 269 277 267
3 (Pressure b) 64355 544.841 5.105 144.6 543.9 941.4 542
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& o] Yojxict,

OHE B8 84 PRSP Afeks B 2131013%01%6}%527&

wetA] HlolEl 5] 5714 £ A4S st Hlole AH S o) B A4
FAAIE

| M= clole 242 I8 oIy &322 7|FE2 95% 0|42 Fugo| EFE|0jofs

diojef 2 A+

98.43% == RS ISR ZHERIR| = o8g
100% 100% 100% 100%
LG (= 97.38% 60% 58.43% 262%
fLx ) 100% 10% 10% 0%
REHFE) 100% 10% 10% 0%
LEHEE) 100% 10% 10% 0%
FEEEA) 100% 10% 10% 0%

99.48% 100% 98.43% 2.62% (1.57%)
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- 44 (Completeness) : Zg1=o0f 20| glojof it
- %‘Q%(Uniqueness) D HlofE 2 FrEshof 3t SEE o] A= dET
24 (Validity) : "lo]8 =2 Asid dlold farle] 9 =H 1S S=dlof gttt
- ¥ (Consistency) : H°|E7} XAk & £, ZF, £ == FEI7F dH=HA A9
37, A= JF[sfjof gt
- A&/ d(Accuracy) : AA| EA5k= A9 3 ghol g&s] vhg = ofof gt
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(i = | Machine_MNam¢ = |ltem N = |working time Press time{ms.T| re | = | Pressure | = | Pressure [« |
| 1843 Press-01 EDS260 2020-05-07 0 27152 2132 484
| 1844 Press-01 EDS260  2020-05-07 O: 2755 2731 5486
| 1885 Press-01 EDS260  2020-05-07 O 2748 276 550.8
1886 Press-01 EDS260  2020-05-07 0: 2756 2732 548.8
| 1619 Press-01 ED5260  2020-05-15 O: 2748 267 5418
| 561 Press-01 EDS260  2020-05-20 O: 2749 269 5439
| 755 Press-01 EDS260  2020-05-26 O 2749 269 5439
| 3879 Press-01 EDS260  2020-05-28 2752 267 5422
744 Press-01 EDS260 1900-01-00 ﬂﬂﬂ 2749 269 5439
-> ZEO null Zt0] §07t Yoz TGS IuiSICE
{icx [ =] Machine_Mamd = | e N -fworking time .7 tirme{ms = | Pressure = | Pressure [~ Pressure [«
| 2912 Press-01 ED5260 |1900-01-00 0:00 551 2755 260 16445
105 Press-01 ED5260 | £159-02-28 O: 549 2745 269 5435
107 Press-01 ED5260 | 8277-03-19 O: §50.2 2751 267 542.1
108 Press-01 ED5260 | 8336-03-29 O; 550.2 2751 267 542.1
111 Press-01 EDS5260 | 8513-04-27 O 550.2 275 267 542.1
136 Press-01 ED5260 | 9988-12-25 5498 2749 267 5419
2 Press-01 ED5260 :mmamﬂm 550 275 267 542
138 Press-01 ED5260 §1900-01-00 0:00 5492 2746 267 5416
140 Press-01 ED5260 [1900-01-00 0:00 550.2 275 267 542.1
142 Press-01 EDS5260 [1900-01-00 0:00 551 2755 267 5425

-> working time0ll FESIX| H#2 EME 40 SHU=
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@ Null gko] 30%°14<1 HlolEE=2 tlolE 2] & do] EojA]7] m&o
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- fEA BAAS
® Holel kS Aol S0l U=t
HolEl7} F4jof 2=t
® W8 9 o] St Yk 5& FFE Folrt,

° g FEA = (1-(8=Hd ffulil ol <=/ A H| ol El5))*100
0471 S4lolH = AEBAE 3l HlolE7F EAISHA] ¢V wieel H2/dS BeskA &

- 34 o]E] B X4 gkl Ak theat gt

2 S| 715X 71SX[K| RS
MR 99.94% 70% 69.99% 0.06%
RULES) - - - -
fE4(RE) 97.36% 15% 14.60% 2.64%
UZH(HS) - - - -
HEY(AA) 97.51% 15% 14.63% 2.49%

EX X5 98.27% 100% 99.22% 0.78%

[ 1] Z2|A Co]Ef 2H X

- Hlolg HA 2] ¥
o 7Rt 21o] @ Python (t}o]4d)
o 7N&E7 : Jupyter notebook (I E]H)

22 BER= I8 BER|

2H =2 99.94% 2T == 99.94%

—_— RBYED - —_ | REEED —_
RELHRRE 97 36% FEHRE) 97.36%
q L) - LTYEH) dd
Raindata HIEA | orsm PRI | orsm Rrocessed odia
(BEX| 4= 100%)
GolE2 SEX|$E el A=s 2= 9ulEs
HoleHE2 HA

13

FEA AILIO[BM, 2MES 7I0IES

=



- Hlolg A2 2=

prod_dt

id« Machine_MName Item No working time Press time{ms) Pressure1 Pressure 2 Pressure 5
0 1 Press-01  ED5260 2020-05-04 550.0 275.0 2740 549.0
1 2 Press-01 ED5260 2020-05-04 5500 275.0 274.0 5449.0
2 2 Press-01  ED5260 2020-05-04 550.0 275.0 275.0 550.0
3 B Press-01  ED5260 2020-05-04 3500 273.0 275.0 350.0
4 5 Press-01  ED5260 2020-05-04 5492 274.6 276.0 550.6
61107 4121 Press-01  EDS5260 2020-05-29 5500 275.0 267.0 542.0
61108 4122 Press-01  ED5260 2020-05-29 550.0 275.0 267.0 542.0
61109 4124 Press-01  ED5260 2020-05-29 3488 2749 269.0 3439
81110 4125 Press-01 ED5260 2020-05-29 5506 2753 267.0 542.3
61111 4126 Press-01  ED5260 2020-05-29 5506 275.3 267.0 5423

61112 rows = 8 columns

+ % 61112702 9F 5%G.2477)7} outlier®. A&3to] AAI5}gIeE,

Al RE Hg

e W W

Al Z73l A4 dlolg] 43
l"“_,(«l )clxl * (251 olfla]q ]L-lyg}\l;], =) EIIOIF;I 'Er}jl

1

(23 8] HX SHOIMO HI0|E 55 U Als B X8 T ZAl3t

DAl EXEd
- 39 Al T ELER) A ol 7le

o AFg ¢ 8E : 7FA1QF &8 2 El(Gaussian Mixture Model)

g A Holg 9] B9 SeA |7t §l7] wiol HIAE sk dae|ES A8
gk 2= 9)t}, AR glojEoflA & 2= 9l FH = A=K working time)H A= PAF 4
Ho} E5F Bl (defect type) ¥ 2t E5F BFJE 7l=(defect)oltt. AT E5F B
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5717152 S41e] 9ol HlolE ) d7le] o Aol Sk Aok
w220 AR Qlo|x 23} o £ 9 =S AAstIA} 5HL}. 7}oAle &
o B2 B el dolehe Ado 2HS A T, Yux 2
glolEl7} e eiA] 37he] 21 B PAow BB 4 gl

- A&t A shiz AL 24 PHEEEEY A4F 270
o 7FO-A]QF &3t mdlo]2?

7h9A1ek B8 RRAGMMIE IR S GTElE 5 sttt 7heAIet B &

9o BE /N TYEHCIA Y ESolT T 5 ek o714 24 BAo]
% Fol7l Hlole 52 S4o] uet fARE 2 71e] $e0mA 72 438 5L ¥
At 71ES Eatel, B 7N TURAGIAE 7 ZHL ojHa 3HE Rxo) w

2t F/dEth 2= 78 skl T

7H-AIQE £ HE(GMM)Z HA| Hlole 9] ghE 327} o7 7H94 7}—?-/\10} =i
(8 E2)e] o= o|FA UtkAl M5kl 7 B

78] 3 F= otk ZEgtelr|ol= HolH e B %ﬁﬂi '3}‘/}0 a
Fo2 FA%U= 5 (unimodal) FETF 30| 7Hs8t 7RIS &
SHAIRZE 91,111 10] RS ¥SFA717] e aQtH Aol

(O3 9] =™ 7IRAR =HE B (23 10] 37H2| 7I2AIRt =5 EE 2 0|R0{T 2=

dE =01, 4T vlolH 9] 27T okl [1F 1113 ZHd o] Hlol"= + 79 3
T Z7F 29t FHEAL A4 S 5 oy | 4 Hol"rE Fat 22 AL
2E F T oJd 229 £ FE°] § w2AE Aol 238 v = At
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0.00

(38 11] 28 7Pl 2

7}07\101’ 9 Bl R 7 BRO| oty B4 7 BE(FH)7F A
A EEE FA 377 A o] By 4

Expectation and Maximization(EM) €112]5S 83ttt EMYE 11 8ES 434

E ZYE o Ut

1) Initialization : & 83t 25of tfaf 2713+ A5t}

2) E(Expectation) Step : x7} 574 40| £& g2 AL,

3) M(Maximization) Step : AATE S-S B35 24 H=A 3}

4) Stop : =9 Z270] W= wi7HA] E stepdt M step= FHE3HC}

go
=1

rlotl:
H

(22 12] EM 2112)E by

EM €118]&2 B 312 &9 AR &S 7010l o] & &9l oA TeEr|HE F
Aol 2 17FsE(log-likelihood)7} Ztisle 4 Q1A HHESH= 7| o]t}
7Fe-AIQE 8 HEl2 8k B 9] Aol E A sto] S Fe H4ol7] tiEel k
Ho darglEo] vg & ¢ AZCE dEdt 2FE 4 & ok= Aol
diH o], ]4} o] Wr] wFof tiFe] dlojElof AMESH] oHal, RS
ArExe} Zpol7t AvtH A3t 4] ottt ©do] ot @Al EA5h= o
& 7l9] && BEE SoteiA st € 719 HojE g £XE T ARIA]
= AR A SEaL Ffapo] A HEo] TS0 A A Ht,
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2.3 24 A
1) 28 SW, H7]A] 24 ¥4

W AAE BEEAEE 758

3717 A7) 7hol=

- 712 A A mold

-
-

2 25 pol

& A7 7ol =) #3

A
o

& 8ol 4=

- f0]
- oz

229l 25

Q9I=7} = 20| TR AT,

- 04
- ot0]
Al

71X 25

=2 =g

M A = gx

WS MRS, 7|28 o2 MX|E= 2t0|E32S
AO| OHH QIR0H|A] 7HEet 20 IH7 [KIE |0 /2 210|234 2)2t1

to[=ef 2|21l Bttt Ifo|H
SITt.

-0 250 23

- I§7[X] Q1o0f| 04 7hK| EE7F £ = UH.

- 58 =, B, 224 S0] 750 U= TOWH IO|(py)S HSH tHEXMOZ Oy
S2ES0| EMeI.

= 0f) numpy: =X[oiiA 25, pandas: HI0|H 24 2 &

zHd9=a NEEE 7 7]%) 2y
(T3 13] mo|M 2 801 I

—

7

oA AlHOEA, 244

Mdg 710|1==
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- 7]A] A I

@ FuH ES oA w7]A] 3 &

=

2 72 3 g EA

o)) datetime & 4]

LS|
=

517]

Ipip install datetime

Collecting datetime

1)

atetime) (49.2.0.post20200714)
Installing collected packages:

Downloading DateTime-4.3-py2.py3-none-any.whl (6@ kB)

| 60 kB 1.3 MB/s eta 0:00:011

datetime

Successfully installed datetime-4.3
Note: you may need to restart the kernel to use updated packages.

Defaulting to user installation because normal site-packages is not writeable

Requirement already satisfied: zope.interface in ./Python/anaconda3/lib/python3.8/site-packages (from datetime) (4.

Requirement already satisfied: pytz in ./Python/anaconda3/lib/python3.8/site-packages (from datetime) (2020.1)
Requirement already satisfied: setuptools in ./Python/anaconda3/1lib/python3.8/site-packages (from zope.interface->d

It

Ipip install pandas

Ipip install numpy

Ipip install matplotlib

Ipip install scikit-learn

Ipip install keras

Ipip install datetime

Ipip install seaborn

*old BAS st " Q 1j7]A] Y BEL pandas, numpy, matplotlib,sckit-learn keras,datetime
o]7] wj Zofl #12}F o] A1z Aol A& shH Fr

- E A3 g5l

pip list

cycler
Cython
cytoolz
dask
DateTime
decorator

aSasus
[- RN
[

defusedxml

distributed
docutils

diff=-match=patch

m- -
e L = O T e

—
L

SNMNSLMALENDOD

* pip listE AstH 4 A

AL 39l 71

e | PP e

;
lo
4

1 ={714]

J
o)

=

—

8
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A

3t ‘datetime’©] E-=0f
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i. import
importE AR8-oto] g g AAE JEZERIT

import pandas
pandas.read_excel('./Press_RawDataSet.xlsx’)

pandasE YEZEZS St & A5l pandas 9f'read_excel’ &E ©]-85t]

‘Press_RawDataSet.xlsx’ T}¥-& &2}

ii. from, import
S HEo|lA 585 B

o)) pandas©A] read_excel ¥ YELE

A
=)
jul)
=
[m
ot
i

from pandas import read_excel
read_excel('./Press_RawDataSet.xlsx')

from, importE AFE-SIA] 2 83 <=1 import= AT = Ut

iii. * import
g 25 ol AoE RE AL JEESH} e REET 4L 4 oo Ut
Z 0 2 Algo] AL R gF=r},

from pandas import *

iv. as
s AR ES o Hy(alias)E XY uff ARSI}

import pandas as pd
pd.read_excel('.Press_RawDataSet.xIsx’)

‘pandasEpdE HY A Fol&= pdZE EHS F U

¥ 4X% B8 2 B7)AE ddolr e WA dadolsst Basit w8, 84, A2}5
Ao ke wash o] 4 YRE Tk

Y

oft ot
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2) B4 dAE T2 AL

A ofFfe] sEL = Ho[HAlS FHlokal Bde AT 4 QU

@A @ @A @ wA @ A @
R DL e el
o] € o J)4 o A A e
= ST (AR ) =4 vl
8% BAZ - wuAA
L BB
- histogram
47 ® w7 @A @
7}9-A] 2t
il b SR
2t 3} b ?; = PRy
72 14) HIXIE S5 NBS 9/t R T8 2y

[2A] @] 2ol B2 2]/dlolg &2 27]

@-1. 22 HloJy H22E 3 =3 27|(import) 7}°| =

import pandas as pd

import numpy as np

import datetime

import matplotlib.pyplot as plt

import sklearn

from sklearn.preprocessing import StandardScaler
from sklearn.mixture import GaussianMixture
import seaborn as sns

[ZE1]

- xlsx FYE 5 Wofl&= pandasY ‘read_excel(Td FAR)SE

I~ HolHE 82t

e 2i0|E2i2] 2327|

press_data = pd.read_excel('./Press_RawDataSe

t.xlsx")

[Z= 2] DA O

OlF 22127

- L2 HlolE o] YA R AR 2] 7t FAIE HlolHE =82t

press_error = pd.read_excel('./Press_error.xlsx’)

[FE 3] = =+ H0IH 2227]
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[2A @] dl°ol8 $7 2 A &<l
@-1. glolg S5 3 7 &1l 7ol =
- Hlo]E 2] G} A7 2 ERIst7| #1519 ‘head = A9 5719 HolE & &<l
o Ak g olE5to] T4 HlolE Y HofE S SRl

press_data.head()

idx Machine_Name Item No working time Presstime(ms) Pressure1 Pressure2 Pressure5

0 1 Press-01 ED5260 2020-05-04 550.0 275.0 274.0 549.0
1 2 Press-01 ED5260 2020-05-04 550.0 275.0 274.0 549.0
2 3 Press-01 ED5260 2020-05-04 550.0 275.0 275.0 550.0
3 4 Press-01 ED5260 2020-05-04 550.0 275.0 275.0 550.0
4 5 Press-01 ED5260 2020-05-04 549.2 274.6 276.0 550.6

[F= 4] press_datal| 42| 574 H|O|E

- ‘head’ ?tE ol-&sto] EF & HolEE &RIgtt). defect type 12 T4,
defect type 2% EFLAY, defect type 3:& ¥ 'S o[t defecti= 3
=3 B 750l i, skl 35729 £ ol et ATt YA

press_error.head()

idx Machine_Name Item No workingtime defect defecttype Unnamed:6

0 1 Press-01 ED5260 2020-05-04 0 1 FELUM
1 2 Press-01 ED5260 2020-05-04 1 2 Ry
2 3 Press-01 ED5260 2020-05-04 0 3 B ey
3 4 Press-02 ED5260 2020-05-05 1 1 NaN
4 5 Press-03 ED5260 2020-05-05 1 2 NaN

[T = 5] press_errorQ] A12| 57} G|0|E4
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[SA @] Holg A (A 2)
®-1. 528 dolg A|A 7lo|=
- 49 dlofElolA B8R gl Hp(feature) AAE $19F pandas 714 2] ‘drop’
5 ARERTE H(column, s HoTEAA = W4 r|EhHY o= ofefie}
] 25T ‘axis=1'2 FH o 92 2% YA 1, ‘inplace=True'S E3
JEHE E82 T A do]H (press_data)o] FH|oE St} iR ‘axis=02
< U5t ‘inplace=False 2 YHT A AE|7} HUl|olE =|A| il Hlo]E
‘drop & ARESH| A9 Y FEE FAISHA E

)

-
(r o rgl my oo

press_data.drop(['idx’, ‘Machine_Name', Ttem No'], axis=1, inplace=True)

’ .._

_4

o]E19] Y(row) AHA|gH}. vfRl7 A 2
Xﬂ o]—j_?_ oi /\]-EH =

- ‘dropna’ &4E 0] 85}a] Zho] Qe ¢
‘axis=0'C. & AA3}o] glo] FH

Kiisy

o%v
rlo
_l>“

Al (inplace=True)

press_data.dropna(axis=0, inplace=True)

(S 7] 20| 2t

i
02

Al A

[SA @] Hlolg §4 zjet
@-1. = A dlo]¥ /describe 34
- ZY A HolE 9] HlolE R d ¥

= E

EAF vio} ol

=
I HFS ‘describe’ @R I

r°l

(T2 Al HIOEA, 2445 710|=

press_data.describe()
Press time(ms) Pressure 1 Pressure 2 Pressure 5
count 62687.000000 62687.000000 62687.000000 62687.000000
mean 550.286045 275.063257 269.826332 544.896529
std 22.443744 1.254687 3.177548 5.017656
min 25.500000 174.500000 167.000000 144.600000
25% 549.800000 274.900000 267.000000 542.100000
50% 550.000000 275.000000 269.000000 543.900000
75% 550.400000 275.200000 273.100000 548.100000
max 3550.200000 286.900000 277.000000 941.400000
[T= 8] CIO|H #a 71X 25|
22




@-2. ZHY A H|o]H /corr TrE B3 FAT Tt 7to|l=

- W57t ABTAS ‘corr B4F o] 83to] A2ket gk g Aol A ¢

# HaS AO| At
sns.heatmap(data =
plt.show()

PA[E S|EHM 12|7]
ss_data.corr(), annot =True, fmt ='2f, linewidths =.5, cmap ='Blues’)

o

10

Press time(ms) 0.02 0.03

Pressure 1 - 0.08 0.07 0.21

Pressure 2 - 0.02

-0.2
Pressure 5 - 0.03 021

] ] ] ]
Press time(ms) Pressure 1 Pressure 2 Pressure 5

H S| AETHE ERIgtt. 7t
7} | 471)mket s Bt
1’41:@1294 7HT7} e 5 °1Ei mdeXQ]r value® A4 3lET}. matplotlib I
71719] pyplot(plt® #A)E o]-8sto] S|AETHE T3t subplot) 5
o]-&sto] gho] K= ¥42] S| AETH AE £ 4 QS it

press_hist = press_data.drop(['working time'], axis=1)

plt.figure(figsize = (10,10))
# 2t o otrjagm Jj4
bin = [20,20,20,20]
for index, value in enumerate(press_hist):
sub = plt.subplot(2,2,index +1)
sub.hist(press_hist[value], bins = bin[index], facecolor = (144/255,171/255,221/255), linewidth=.3,
edgecolor ='black’)
plt.title(value)
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Press time(ms) Pressure 1

60000 4 60000

50000 - 50000

40000 A 40000 ~

30000 - 30000 ~

20000 - 20000 1

10000 1 10000 4

01— : r r r r r 0 : : : . -
0 500 1000 1500 2000 2500 3000 3500 180 200 220 240 260 280
Pressure 2 Pressure 5

40000 A

40000 A
35000

35000 -
30000

30000 -
25000

25000 A
20000

20000 A

15000 4 15000 4

10000 10000 4

5000 - 5000 A

0 : : T T T 0 , : : T
180 200 220 240 260 280 200 400 600 800

[FS10] Z3|A Gl0|E{Q] SahA H S|AE T S0l

of 7fol=
- ‘groupby’ $E o]-gsto] A EaFo] Mg gRlgtt. UK ('working time)
727 Bel(defect type) F4-0] AR ol At Ul Ehel 2] 42 gl
o= QU

press_error.groupby(['working time', 'defect type']).sum()
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defect

working time defect type
2020-05-04 1 0
2 1
3 0
2020-05-05 1 1
2 1
3 0
2020-05-06 1 1
2 0
3 0
2020-05-07 1 0
2 0
3 1
(2= 11 YA 2 22 Bl 20| 4

@-5. £ 5= HlolE/groupby o5 & E3F EFIE HlolH 4= wtef 7ol =

- ‘groupby $4-2 o]&3te] Bk £relE Bafo] A4S gl
oA B BRe] 1GELA)O At 207, B Bhel 28R B AjE
2370, 2% €19 30 W)Y F A4 114AS L 5 9

press_error.groupby(‘'defect type’)['defect].sum()

defect type

1 29
2 23
3 11

Name: defect, dtype: int64

[2A @] dlolE 3k
®-1. StandardScalerg &3t tlo|g A48} 7to|=

- sklearn 37| %] 9] 8K standardization) <& Ar&-ot0] Hlo|E & AF3}ettt.
raw datat= WUt $£2]9] 2719 Bf, B4 52 ARV HEEE HEo] 4
5 TS v 5 AT AEE BT EAN HHo] H52 ALkl Hlo]
ElS YAlok= 23 @A Y. ‘working time” E(index gt 0)= A 2Je YA
A(index #: 1,2,3,4)% 7F-A1QF 23+ o] JHEER ‘jloc” T ol o
H9] index #= 2ol Hdsl= E 4717t SA5k= dlol8 & AstaL, F+eE A
Y3t & ¥4 o] 5L ‘input_data’'Z 3T},
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scaler = StandardScaler()
input_data= scaler.fit_transform(press_data.iloc[:[1,2,3,4]])

[2E 13] B8t

[EA ©] 7F-AIF =& 2E 15
®-1. 7F-AIQE £ 2d 15 7o) &=

o Al A RY 153 A HEEI D) 48 4 a5 HESNA 75 A5

- 7FAIRL £ B
sklearn T7]A]29] 7}9-AIQt &9 A (GMM)S AHgoto] HElS EeQ1, a4t
39 7H4E n_componentso] Fetth. A HlolE = HA HolE %} EF
HolH= A £/ 4 AAN &% dHolE = 3719 £ Bdol 7] dilZol
Z 4719 40| Atkal 7FYSHAL n_components 4 4% 33ttt fit g
£ ol-&5to] 7F-AIQ &9t o] HolHE S<5A1711L, ‘predict’ = SHE T
O|E 9] &7t ‘gmm_labels’ H4=of AA3tct.

gmm = GaussianMixture(n_components = 4)
gmm.fit(input_data)
gmm_labels = gmm.predict(input_data)

[ZE 14] 712410t £ 29 25

- 555 A9 of&79] ‘emm_labelsE o|-&sto] ¥ TFH dlolE 9 i
£ ERIgtt}. dlolg 7} A2 ol 3N W7 240, 1, 3)2] 40| 3719 &
F EFY o] st & <= it}

press_data['gmm_cluster'] = gmm_labels
press_data['gmm_cluster'].value_counts()

1 61605
2 1067
3 12
0 3
Name: gmm_cluster, dtype: int64

I
n
o
Ha
I
ol
]

& 9-9oJu|st 4719] ¥H< Press 1rne(ms) Pressure 1’, ‘Pressure 2’, ‘Pressure 5
ok 315 4= =& SARS B9l A] &2 9 W< (gmm_cluster )—"i A LISt}

IH
—L‘d

I>
=
inl
[S)
m
>>
Hr[
1
>
H\>
§

ﬂ

jilis



clusters = [0, 1. 2 3]
for cluster in clusters: #

data_in_cluster
Print("+"*24)

it col !='workin
printfcol)
print("

LR |

s d afg[press:da-ta[' g
print("cluster #= {3wWn’ formatic/usten)
for col in data_in_clustercolumns: # S Srlrs FHR 20

7" format(data_in_clustericoll.mean() * == ik
i fermatidata_in_clusterfcoll.varl)) = =f =

oy

' and col I="gmm_clust

o I T ey
cluster 3 0

Press time(ms)
mean: 549.80
variance: 0.52

Pressure 1
mean: 174.90
variance: 0.13

Pressure 2
mean: 270.00
variance: 13.00

Pressure 5
mean: 544.90
variance: 13.03

++++++++ttt 4
cluster HHz 1 (HAH

Press time(ms)
mean: 550.00
variance: 0.39

Pressure 1
mean: 275.00
variance: 0.10

Pressure 2
mean: 269.81
variance: 8.74

Pressure 5
mean: 544.81
variance: 8.77

RS
cluster 3 2 (H4h

Press time(ms)
mean: 558.01
variance: 171.94

Pressure 1
mean: 279.00
variance: 42.98

Pressure 2
mean: 270.56
variance: 87.96

Pressure 5
mean: 549.69
variance: 95041

++++++ttttrr bbb+
cluster HS 3

Press time(ms)
mean: 1333.67
variance: 2176016.59

Pressure 1
mean: 275.15
variance: 0.23

Pressure 2
mean: 270.43
variance: 8.86

Pressure 5
mean: 545.58
variance: 8.75

2 @) 27 24 o oA

[ 16] 2EQ| M EAZ &0l

-A9AIG BE REE THE 419 2 WSE BAFS vuFoEH
Arkeh GOlu Hol7t e B 4 ek, 24 29) W W BAR
o o] dlolel(ad] el wlole % 43669707t S
A dolE M AR R 5 9om, 24 29 vlane

i
< Pressure 2°9} Pressure 59| #A4F B R4 #£3] 32 HE= Hp
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oA o == Fol7t glo] o] 2, Z BFUL AAT % k. 27 09

9 24 2 2o e olel(dA] me A dolg & 19753/ Aol
Lo, 24 29 WeE BAFES Nwstge ol 2 29 24 1, 29 39 %
CIRLE e 22 Aol/} L AE SR 4 Sick ol B} gl 2
Ha HolEE AeAet B3 B BAG Ax, i) olgrt &3 Ao
= A 21 22 A9 el 25 S dolEEe 55 206007)
(19753+496+441 D=, 815 wde] FPgoR s Befol sigsie 299 dolg
o] Feto] AAl £ 421 6370(29+23+1171)ek & Ao]7F itk 71 o] -2 =

2 A0 EAS ANT 4 A, 34 S4B YS0] 4] 2 2

%
A

Q.

o] WA 4 Y= EANME AR Eepo] UK s B EeF e ow I
24 9tk ]9k 2L BAHES BAP] 8] e Hlolel S o o] £7FAL,

420] S W7 Gl HlolHE 2AFoRA REO) A5 ¥ 4 Urk

iz
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QAL EFSZEO| TIA AlS HIO|EAI, BEM M
3.1 2 EM0| M JHs3t HEHE AN
) ZHA 7+ A9
o]

- B RS ZA2O\A, FY, WAEAY 37 o8] Yok AEL 2L 5 9

on| 1% A%o] Fdo| YL A% Rt FY9) Sy the At

- Az AUAE 7tste] Yot FAOE MPAZIE lolu, Leflk /gL AE %
o1 3 Aol Ao ol§ ol F.

o] & MO R AE) ART T FUA Y ARG RO 4RSS
O B4 7ML 9t

lI:l

"R a7t e 30l Basie, FYA] PAEA L HES 29

oZ

T = 2012 2013 2014 2015 2016

BetA€39 | 30,616 34,299 36,529| 35,366 36,265
o239 2,476| 27,424| 33,409 36,249 40,286
Clo|7|A8I2%| 1,325( 1,391 1,562] 1,494 1,514
7|EI2 Y 9,226| 8,556 9,503 9,512 8,380
SEEE 7,675 5,513[ 5,790 5,670, 5,193
A 51,318 77,283| 86,793 88,291 91,638
(O3 15] A ST A A SA

159 o|% AgAt A At vl Aet H S= 5 AS= 4 GFeE 2L 530
ZotAE F5L A= dAto| 2S5 T

e}

=2 1w T o = 0
A7), AA;, A2 BEEES SAES AlFohs HiF-29] Abdo] 59 AT vt
of glov], 717 v, BT FFRE Y A7) 5 IS A B2 2 AT} A

TA7F At

3.2 2 ' lA Al GIOJEM, 22 BE5I0] Bt MIZAT HE Al, FUSAKR

- mE|2 7k Eoke] YR Eo] A8E 0% A4, ZRUEY AFH FYNME =
0] e, £z B ohe} 230 o) ol SH A 91X dlollo] Heket 4yt

)
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A 2] Zo], ARe] FAS2] Hole]

Lo e Fol T, AP B9

- 53k delele) Feje] dat =9 2 ezt
S

olEle} Al HAS

93t HlojEjofl= W A

Y ARASE Al BH ARIE 2] ARUA | HEHEA Hole]

s =2fsto]

8 4= TS Aol F8
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D) e v wy

1. IfO[¥(python) EX|

so] o], AFE $lof & glo]E] BAjo] EasA| ol =7 HlolE BAE A
TheRE 9 X7 HEshE BRE HE wol e At A8st] it

# python

@ google.com 52| AM Xl ‘python= A

Goodgle

Q. python X &
@ AlY A0 Hol= “Welcome to python.org S S5
Google python X 4 Q
Q Al () images [E News [ Videos [f] Books ! More Settings  Tools
About 430,000,000 results (0.54 seconds)
www.python.org ~
Welcome to Python.org |
The official home of the Python Programming Language.
Search python.org Q
Downloads Python 3.9.0
Windows - Python 3.9.0 - Python Python 3.9.0. Release Date: Oct. 5,
3.8.6 - Mac 0S X - Python 3.7.9 2020. This is the stable release ...
Documentation Tutorial
Python's documentation, tutorials, 1. Whetting Your Appetite -
and guides are constantly ... Lambda - 5. Data Structures
Python For Beginners Python Docs
BeginnersGuide/Download - What's new in Python 3.97 or all
Python for Programmers - Books "What's new" documents since 2 ...
32

(T ALHOEM, BAHE 710|125



® S|4 Holx o]z Aol A& 2HA ‘Downloads S

WETVLA Lalen

@ oA 38A], Windows <= AYSE &, python3.9.0 TH+2&
(python3.9.02 <AL GHIolE 2 4= 54T

B saols x | B rer x | @ mEs x | [l wyy x | B swpty x | o ROIS: 2 | OF moiE x | G O x| BD (RO x M oweker x @B Bkkbe x | @M@ x| 4 = o b

« < @& pythonorg B v @DH» ' L+

& python

About Downloads Documentation Community Success Stories News Events

All releases
lownload for Windows
1 Source code

Python 3.9.0

i
| Mote that Python 3.9+ connot be used on Windows 7 or

Mac 05X earlier.
Mot the OS5 you are looking for? Pyth an be used on

e oS ting systems and enviro nts.

License View the full list of downloads.

Alternative iImplementations

quic

arn More

Join the official 2020 Python Developers Survey | Start the sunvey!
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® ot} 22 HxAo] i ‘Install Now'S 28

2 Python 3.9.0 (64-bit) Setup

Install Python 3.9.0 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
C:WUsersW & ElwAppDatat¥LocalWProgramswPythoni¥Python39

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Choose location and features

python

for M Install launcher for all users (recommended)

Windows [J Add Python 3.9 to PATH

® offel 22 dA| Aol =7t 2 H7iA] FA]

% Python 3.9.0 (64-bit) Setup —

Setup Progress

Installing:

Python 3.9.0 Tcl/Tk Support (64-bit)

pgthfon

windows

Cancel
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@ &=7}F =H ofjet F2 o] E= A &Rl & Fw [HXgE]

e Python 3.9.0 (64-bit) Setup - O X

Setup was successful

New to Python? Start with the online tutorial and

documentation. At your terminal, type "py” to launch Python,
or search for Python in your Start menu.

Y See what's new in this release, or find more info about using
— ® Disable path length limit

Changes your machine configuration to allow programs, including Python, to
bypass the 260 character "MAX_PATH" limitation.

pgthgn
windows
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2. OIL}2CHanaconda) A x| ANACONDA

ot oh? mhol i e B4 =45 AR 1 28T IH Vs E 24E EESke &
olUth op}ETlE HX|3Fo B WO | 5EL u} A, AHEE T A &5 A

22X
(@] =
£ 7152 QYT PR AXEL BAL T 4 Gk B4 UEol B,

@ https://www.anaconda.com/distribution/ & H<&

o
[>
H
i
=
o,

= O *
{0 Anaconda | Individual Edition X +

C @& anaconda.com/products/individual E v O 2D B » o

") ANACONDA. e

ATE Ol 2 L2 7|

Q v

Individual Edition

Your data science toolkit

With over 20 million users worldwide, the open-source Individual Edition (Distribution) is the ea

This website uses cookies to ensure you get the best experience on our website.
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@ ATES 2 22 3ol U2 o) 714] ol 2 WH &, FHFE ARl He ol o
LH7] (E BZL2 Windows AA] 7]5)
» Windows : 64-Bit Graphical Installer
» MacOS : 64-Bit Graphical Installer

; — O X
{0 Anaconda | Individual Edition X =+

C & anaconda.com/products/individual ma v« 0@ b o i

gizo At2xt= AX Axt, Anaconda Installers
W AEXh= HM XL M

Windows E& MacOS @& Linux 8
o e e e s e o k]
Python 3.8 | Python 3.8 | Python 3.8
64-Bit Graphical Installer (466 ME) L 64-EBit Graphical Installer (462 ME) _! 64-Bit (x86) Installer (550 MB)
32-Bit Graphical Installer (397 MB) 64-Eit Command Line Installer (454 ME) 64-Bit (Power8 and Power3) Installer (250
ME)

ADDITIONAL INSTALLERS

The archive has older versions of Anaconda Individual Edition installers. The

Miniconda installer homepage can be found here.
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@ theg B2 wpdof 1A, ofupEer 2] wtd flof|l A, nheA 0 =52 2% 5 WR
o] ‘Tz Agto 2 Ay A
> (Of) TI2ZE’ Oojl= OfLIZLE LR U2 39
TEIE | % ogesc
Bl : ¢ v sszens
4 B[] AW _1 Bags- 2@yl EEE%ga
O R e u|s~ " aea Wy e
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Anaconda3 2020.07 (64-bit) Setup

Welcome to Anaconda3 2020.07
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2020.07 (64-bit).

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

Next> |||
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O Anaconda3 2020.07 (64-bit) Setup — x
ﬁ_) ANACONDA.  please review the license terms before installing Anaconda3
2020.07 (64-bit).

Press Page Down to see the rest of the agreement.

B e e e e

Copyright 2015-2020, Anaconda, Inc.
All rights reserved under the 3-dause BSD License:
This End User License Agreement (the "Agreement”) is a legal agreement between you

and Anaconda, Inc. ("Anaconda®) and governs your use of Anaconda Individual Edition
{which was formerly known as Anaconda Distribution). v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2020.07 (64-bit).

Anaconda, Inc,

<Back || IAgee || cancel

® A #o] mrl Sheo] ‘All Users'S A8 & ofghe] ‘Next' 2

O Anaconda3 2020.07 (64-bit) Setup = X

Select Installation Type

(O ANACONDA.  tence select the type of instaliation you would ke o perform for
Anaconda3 2020.07 (64-bit).

Install for:

() Just Me (recommended)

(®) All Users (requires admin privileges)

Anaconda, Inc.

<Back |[ @next> || cancel
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O Anaconda3 2020.07 (64-bit) Setup = X

Choose Install Location
i.) ANACONDA.  choose the folder in which to install Anaconda3 2020.07 (64-bit).

Setup will install Anaconda3 2020.07 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder, Click Next to continue.

Space required: 2.7GB
Space available: 86.5GB

Anaconda, Inc.

<Back | |[ @ext> |

i
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O Anaconda3 2020.07 (64-bit) Setup — *

p Advanced Installation Options
{0 ANACONDA.  Custonize how Anaconda integrates with Windows

Advanced Options
] Add Anaconda3 to the system PATH environment variable

Not recommended. Instead, open Anaconda3 with the Windows Start
menu and select "Anaconda (64-bit)", This "add to PATH" option makes
ﬁnacmdu get fuund befure pre\nnusly nstﬂed suﬂware, but may

[~ Register Anaconda3 as the system Python 3.8

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.8 on the system.

fnaconda, Inc.
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D Anaconda3 2020.07 (64-bit) Setup i
5_) ANACONDA.  please wait whie Anaconda3 2020.07 (54-bit) is being installed.
Setting up the package cache ...
| Show details |
Anaconda, Inc, -
< Back ENext > Cancel

upR|et spHof| A, B A sARE -, Tinish’ &9 4] &=

O Anaconda3 2020.07 (64-bit) Setup —

Completing Anaconda3 2020.07
(64-bit) Setup

Thank you for instaling Anaconda Individual Edition.

Here are some helpful tips and resources to get you started.
We recommend you bookmark these links so you can refer
back to them later.

[iAnaconda Individual Edition Tutorial;

[] Learn More About Anaconda

) ANACONDA.

VAT

< Badk |I Einish Cancel
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Documents Web More ¥ R'_"J

Best match

5

Anaconda Navigator (anaconda3)

SO

App
Apps .
Anaconda Navigator (anaconda3)
B Anaconda Prompt (anaconda3) > App
Jupyter Notebook (anaconda3) >
B Anaconda Powershell Prompt N = Open
(anaconda3) LU Run as administrator
‘@ anaconda-project.exe > } GRETRl BastER
@ Spyder (anaconda3) > <9 pin to Start
Reset Spyder Settings (anaconda3) > T Pin to taskbar
O Uninstall-Anaconda3.exe > M uninstall
Search work and web
/O anaconda - See work and web results >

Folders (7+)

Documents - This PC (6+)

- Anaconda Navigator, Anaconda Prompt, Jupyter Notebook & T -8 T2 TH=
Z7ZE A=A ERlo] HodH, Ax] e
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. AlSH jupyter
3. T L ES (Jupyter notebook) A3H ”’

T H RESoT AAR IY(EA 2 A T 4 e ol A o715, A1
T1E ulo|32ATE AL ‘Word' quO ojuf, IUoflA= T B T A2 el A7)
o = QU HlolE E40] thfet Y, A% =771 AT & 7ol ERo A= Y ES
= &ot= S SRS E g [R52]E H1sto], AnacondaE AA|sHHH, F39E
= EE(Jupyter notebook) X &= &olgtct,

d

DY 7](-)—8— oA ARRPHEE A &, anacondaE AM.EY YAE F Jupyter
notebook(anaconda3)E A3t}

All Apps Documents Web More ¥ &

Best match

.) Anaconda Navigator (anaconda3)

App
Apps .
Anaconda Navigator (anaconda3)

B Anaconda Prompt (anaconda3) > App
= Jupyter Notebook (anaconda3) >
B Anaconda Powershell Prompt 5 7 Open

(anaconda3) LD Run as administrator
anaconda-project.exe > I} e
@ Spyder (anaconda3) > <7 pin to Start

Reset Spyder Settings (anacondas) > T2 Pin to taskbar
O Uninstall-Anaconda3.exe > i uninstal
Search work and web
/O anaconda - See work and web results >

Folders (7+)

Documents - This PC (6+)
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@ jupyter notebookS 25 =W, 2719] A=9-7} A8,

on loaded from C: lzersWleedae voull
n-j.hmm.llul]u]'!l_ﬂ' tsite—packagesWjupute f
9:38.5 Hotebookfipp]l JupyterLab application directory is C:WlsersWleedae
mnn-‘l hareWjupyteritlahb
HotebookAppl Serving notebooks from local directory: C:Wlserzile

| HotehookAppl The Jupyter Hotehook is ining ak:
Hotebookfippl http: ocalhost :BEBE oken=ebalbildifdeccbeSh457c

HotebookAppl or http:/7127.0.8.1:8888/7Ttoken=a

habc 31 a88
HotebookfAppl Use Control-C to stop this server and shut down
to skip confirmation?.

853 HotebookAppl

the notebook. open this
flzers/leedae young:.
LB—open.html
Oy copy and paste one of

localkhost: B8 H 3 3dBBdeccbeSh457ec8fdbBh7h86dB23haBbe 31

3dBBder e5h457cBFAdbBh7hEE baBhc 31

(2) AFESH= QIEY TR WIS / QEY JAZZ )] FuE LEEo] 49 (= &
g T2 ARESEAL ATHE, 7|2 HeEReA S Ao ok).

. = O *
Home Page - Select or createan X -+

C @ localhost:8888/tree + @B @ » 0

" Jupyter Quit | | Logout
Files Running Clusters Nbextensions
Select items to perform actions on them. Upload || New » || &
Jo |~ | MName & | | Last Modified File size
[J [ 3D Objects 122 8
[J 3 anaconda3 6= M
O 03 Contacts 122 &
[J [ Desktop 32 A
[J 3 Documents MnMesd
[J 3 Downloads 22 ™
O 09 Favorites 122 ®
[0 [ File-path FE M
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@ HlolHE AAstal, e, EAY
> (Ol) ‘HIEt=tHol ‘python data’ &

o
j8

(1) 9 €A ‘python data’ 26 &
x |+

¥ Azo) B0 st 44
O A4 5 (0J2) A44), IO TS M3 5 X&h|

Home Page - Select or create a 1

Nbextensions

~ Jupyter

&« > (C (@ localhost8888/tree
Z Jupyter
Files Running Clusters MNbextensions
Select items to perform actions on them. Files Running Clusters
Co |~ | mi Select items to perform actions on them.
[J [0 3D Objecis [Jo |~ | B/ Desktop
[0 [ anaconda3 o B
[J [ Contacts [J O Adobe
O [ Desktop J}_jE_IjE}}'] » [J [3 python data %E‘l i_!‘?_“
[ O Documents O [O Study
[ O Downloads O 3 UNIST
[ [3 Favorites
[0 O File-path
— — =] . ¢ = = ’
(2) python datadfA] oto]X st BHSE7]: QEZ ] New' &+ &, Python 3" A€
Quit Logout
Motebook: I
e
E

~ Jupyter

Nbextensions

Name +
2Me 2 | Python 3

Files Running Clusters
Select items to perform actions on them.
[Jo |~  Wm/ Desktop/ python data
[
Other:
The notebook list is empty. Text Fila
Folder
Terminal
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(3) ‘hello world’ &8 ERIa|XE7]: Hol= In[] E9] 34 Ao print(hello world) 48 3,
shift + Enter 7] Ee]A4 A3, . A5 02 A=Y, &A= (5FLo|5).ipynb 2 A%

: Jupyter UI‘IlIﬂed (autosaved) P Logout
File Edit View Insert Cell Kemel Widgets Help Trusted | Python3 O
B|[+][s<[® ®|[+ ¥ MR B[C[M | com v =
In [11: M 1 print ("hello world')
hello world
in 1+ M 1
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