IAERL TWE Y —ILT-h
- python, jupyter-lab, nbdev, poetry, tastai, pycaret,
orophet, streamlit, gurobi, mypulp, miro, etc. -

AREHE CGRZUBFRT)
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=

T DUNNO... [
DYNAMIC TYPING? T JUST TYPED
I TESPRCE? import ontigruity
/ COME TOIN US! THATS IT? /
RAMMING ... T AL50 SAMPLED
T LEARNED [T LAST PROG
NIGHT! EVERYTHING IS FUN AGAIN] EVERYTHING IN THE
IS S0 SIMPLE! ITS A WHOLE MEDICINE (ABINET
! NEW WORLD FOR COMPARISON.
HELLO WORLD 1S JUST \ UP HERE! [
print “Hello, world)' BUT HOW ARE BUT T THINK THIS
YOU FLYING? 1S THE PYTHON.

http://xkcd.com/353/

hy Python (1) 7?

e T2 2 —JLZimportd
XA THTED!
« mE1l
o T — RERMT
« HLET
cRNZEDHTES!?
import antigravity

 Programming is fun
again!



Why Python (2) ?

« KEFTEMAI TR TEHRAZNo.1

e L HAAMITH | (Introduction to

Computer Science and Programming
Using Python by John Guttag)

Number of top 39 U.S. computer science departments
that use each language to teach introductory courses

30
25 ZAnk =) ’f./|"|:|f>7’.'7_/3/
“"“ﬂ.ﬁﬂ'l&lm R, b
20 |
15
10
5
" - . . H
Python  Java MATLAB ++  Scheme Scratch

Analysis done by Philip Guo (www.pgbovine.net) in July 2014, last updated 2014-07-29



Why Python (3) ?
c BFEEHRS 720!

7AsS<T0O¥Es . e Python! 38573
1Ea
(HA) -~

uilry
i
Farl 5
HreaSs gt
PHP
G+

HE v A FE

TIITF
E o o o & I:rJ

Gy



Why Python (4)7

c Lo BEEESZD!
Top 10 Programming Languages to Learn in 2014

Nol. P thon

FIYNA: $93,000

SKAZL: 24 533

To Employers Amazon, Dell, Google, eBay &
Yahoo, Instagram, NASA, Yahoo

Example Sites: Google.com, Yahoo Maps,
Reddit.com, Dropbox.com, Disqus.com

No 2. Java, No 3. Ruby, No. 4 C++, Nob. JavaScript
No 6. C#, No. 7 PHP, No8&. Per| ---




Why Python (5)?
e Hok, Holb, BEEEHCID!

Pythonld7 —4X A4 > 74 X bDOETR

Help Wanted: Black Belts in Data >
by Rodrigo Orihuela and Dina Bass i
Bloomberg Businessweek

Starting salaries for data scientists
have gone north of $200,000

McKinsey projects that by 2018 demand for data scientists
may be as much as 60 percent greater than the supply

http://www.bloomberg.com/news/articles/2015-06-04/help-wanted-black-belts-in-

11



Why Python (6)7

e F—T—F (BRADNEFHE) »
331E (Pyhon 3.4) & EAIFgICA 7y (Python3.972 & 361&) .

False
assert
del
for

N

or
while

None
break

elif
from
1S
Dass

with

True and
class continue
else except
global if

lambda  nonlocal
raise return

yield

as
def
finally
import
not
try



Why Python (7)?
FTRITORET, HThmAPCTWVWIOT T LA

if (x> 1) { y=x+1: TEDEW) C++
z=x+y: } else { y=0; z=0; }

if x > 1: Python7Z &£ st T %
y=x+1
Z=X+Yy

else:
y=z=0
——j?>:@%é(47?7F)ﬁ%%ofm@mtli—¢%!




Why Python (8)7

-%ﬁ%ﬁfﬁ%ﬁﬁﬁ%\
(FTHHIEL, T 2 —ILEFE)

“Hello, world!” & 09 %2 7’057 i Python 3 PR

C++hR (BRX AMELRL )

print  ( “Hello, world!”)

#include <iostream>

int main() {
std::cout << "Hello, world!" << python 2k
std::endl; | T 7
return O; p“ﬂt He”O, WOI’|d

}



Why Python (9)?

|—'—1E
7;-'?& DEFW %fd\ _

Option Explicit

Sub Sample()

Microsoft Yisual Basic §|

A 2810 IS5 —
- EHIERNTOFIE e

i : AL




Why Python (10)?

c AV R—=T1UXR (AV/INAILTBHELRL)
SDE
A1 IV & CHIEADTHRET 2B,

A EEE L TEHFRRET R DIETIRE.
ﬁ?m‘;¥bl [FST =) ITILiG5] £H3SDT

T o EAAELDDNT <5,

o BEOHH

. FERBICEIDTLE et T A
B3

s BWILE. (BAm)

« sht @ ~;compile £ ~test TSELMT

= DT IS G ERARE T EITS..

s (I TENMATEINTILLEV (BACEBRTY)



Why Python (11)7?

e X EUEBEHEMELR L
(BEH—Rwy-aL 73 3V)




Why Python (12)7?

% DT Ty b7+ —LTEME
(Windows, Mac, Linux, iphone, ...)

] _Linux Windows Mac as seen by... e
. . |. '1,."*'_"" schud

Mac )
Fanboys &

| @ [, Windows
BN “3 A Fanboys

Linux
Fanboys



Why Python (13)7?

e X Ty bER (TRTAF TV )




Why Python (14
LHH7V—=V 7k

Software Wars

http://mshiltonj.com/software wars/ ALl trademarks are property of their respective owners. Inspired by Andy Tai http://atal . org/
Steven Hilton =mshiltonj@gmail.com= Permission to copy is granted if copyright notice is preserved.

2006-12-28 Copyright 2006 -
Web AJAX ' -
Services i Apple iTunes v S
R | ity g safes | D W ~ Free Software
| ink Attac =hi
Yr~in. dPod  Darwin  yJ _ (Open Source)
P e i~._ MacOS X .—-'x :'-J‘.
Google - s AN M
maps PP Base “-\_ 3\"_ » ﬁ 21" Openxchange K “§
garth AT adsense oo 4 2Fce NOUell 7 &
Analytics Desktop Search k H Netware - ’%J \.r'
Toolgar Talk  GMail i {\ . e GNU
Spreadsheets Docs Windows XP e
e e < \9, PlyForsure L1nux
GPL
-\\ \_,.l \ Zune GPL
'\'\ windonsxp ,
Hotmai b'er;mj Windows XP o3
J Offlce N3 ;
——— b"f Windows xp  Problems Windows § \'r\u\ Fres850
; 3 - Vista MS Office Qe OpenBsD
L_l.nux K()fflco TR NetBsD
I"u'lndc\-'\'f Xp F :
GPL Live 7, A o
FUD Redmond .
AIX oz
\l &
SES Empire £3 Of
‘ Windows P . .. ]
\ Ll TeE o VindowsER NG L liaee
\ Stalled o v
GPL \ Atfaf;i Windows XP - =2 ASP Linux ;anl
T . ~ Office ke Apache "
. Linux N _ Mlcrosoft . s “"ij whaal” Python
X . " Problems Windows XP i 4 Rulbry
\ Ny ad N
) " Net S
wind XP - P
ndows Windows XP e MSIE 7 Windows XP outiaok
——a Directx MSXML 501 \ \
#5./—-' - ASP FUD -
. Ty Windows XP D b
~THE e K ¥ Server Windows XP gr) garyar \ e Fawn y
. IRIX , \ / _ At - ~—
-5 K ¥ f“’ ,e( Y, " | Steven Hilt
wp AN ‘4% -' even milton
OpenSolaris s J \ s c
SGI Solaris ,' NetBeans LC|I|.‘!-\H J2EE opunmr.qe i ‘}WSOL i ; Thunderbird 2 O O 6
s i . o
Sun - Java onsis ! '\ PEI2 :f.?q:r:awé e x 7 # Firefox
I *r - ’ )
Unix Vendors i \ IBM ! |:-_ rebird f # Safari
p Sun r ORACLE ""’Rpt:iml : _‘i Opera KHTML 3 Gecko  Mozilla




Why Python (15)7

e /A VA M—=ILHAFE
Python IDLE{F & (Windows, Mac, Linux)
Batteries Included!

INCLUDED




Why Python (16)7?

c BNMIEY 2—IILDA VA FM—IILHEHE
Anaconda

https://store.continuum.io/cshop/anaconda/
FRLR T+
100 LD EFGZEY 2 —ILEED
Mac, Linux, Windows % H 71— k

BT ClEPoetry CIRIEBIRIEA B I3 &

T MRS
~iifApatonda’ ‘
i I r.. ¥ - o : "_-

o A ) b
"qaﬁ"' i A4z
bl - T .-|Il 7
& 4 \




Why Python (17)?

« C°FORTRAN & O i AR S
e BEOT7OT T LEEZBARBILI-OOOE

c BRI ELED%E CFORTRAN T, /1> —7 x4 X3
Python™

GLUE



Why Python (18)7

c BV XRABITDI=HDET 2 —ILHEFE

3 AR AT

Pythonss=sicss
EYRAFFUT4I2

statsmodels v R ARERTt -1| VWAR S - SR - A - (A T
matpldtlib FPuLP —— =y
pandas gurobipy ¥
Net¥wolrkX openopt scikitlearn
# scop

SciPy
Num Py optseq




Jupyter+nbdevCX =7 AT 7 >0

e KNuthA1 9 84 FICEELA7AOT T IVITDOINTHEA L
c WEWNTBET 7oy —I)L WEB (CWEB)

Literate
Programming

' Pascal

-

Donald E. Knuth

=)




Jupyter Lab.

COFFTCHLNEN/OVT7I v =>BL-WA—-—FCXTE, 7477 UBFHER

:f File Edit View Run
+ * C
8 /nbs/

Name -~

o =

B8 catboost_info
B models
@A 00_core.ipynb
[®] 00data_generation.i...
® "] 01abc.ipynb
® "] 02metro.ipynb
& osoenoniors
[®] 04recommender.ipynb
[®] 05Ind.ipynb
["] o6forecast.ipynb
* [A] 07optseq.ipynb
[® 09scrm.ipynb
[®] 10shift.ipynb
[® 11lotsize.ipynb
[®] 12snd.ipynb
[®] 13rm.ipynb
[ 14scop.ipynb

U « B

[®] 15mypulp.ipynb
[W] 16case.ipynb

[W] 16case2.ipynb

[®] 17rest.ipynb

" 91ex_inv.ipynb

FH Book12 2.csv

FH Book1-1.csv

[ forecast_small.xIsx
[ forecast.xlsx

FH gannt.csv
= .

0 4 {8 NoKernel|ldle

Kernel Tabs

[ Launcher

B + X

[11:

[1]:

Settings  Help

X [A] 03inventory.ipynb X
O 9 » m C » Code v

EERE{LEY 12—/ optinv & REEEAE

EERE(L & REEBEE Y X 71 MESSA (MEta Safety Stock Allocation system)

#default_exp optinv

#hide

%reload_ext autoreload
%autoreload 2
%matplotlib inline

> A7 5 MESSA -

Python 3 O

Markdown-tz /L

#export

import warnings

import random

import string

import datetime

import math

import pickle

from collections import OrderedDict, defaultdict
import xml.etree.ElementTree as ET

import plotly.graph_objs as go

import plotly.express as px

import plotly

import chart_studio.plotly as py

from plotly.subplots import make_subplots
from scipy.stats import truncnorm

from scipy.stats import norm

import scipy.stats as st

import pandas as pd

import colorlover as cl

import numpy as np

import networkx as nx

from IPython.display import Image, YouTubeVideo

import sys
sys.path.append('..")

Saving completed

—

Mode: Edit & Ln4, Col14 03inventory.ipynb )




nbdev

EEFE /Ny — fastai OFFE-HDY —IL
https://nbdev.fast.ai/

nbdev_build_lib

7477 Y
(.py)

jupyter notebooks
(ipynb)
+ &7 Z 7 nbdev build docs

NF 2 Xk
(.html)

#export
#hide
#default_exp

github

git add .

git commit -m “comment” glthUb Page
git push



https://nbdev.fast.ai/

=N

nbdev T/ANFE

> k(1)

e PythonEZBIC L 2EETHEZ 2100+ 0@ /L HE

https://mikiokubo.github.io/opt100/

rE R M
BZEE3 NN

IDAREETE

############

ISARICIZIID50D
5304 | A ]

WA - HETT R »


https://mikiokubo.github.io/opt100/

nbdev TRNFHF O 7O 7 K

s TFHUT AR (T—2Y AT VR) HER
https://mikiokubo.github.io/analytics/

=]

ytOHEEE(:J:Z)

ESRRATPFUT4I2

AERERBE /| VAT - ZTEERES - AT - 1A T =

BRI



https://mikiokubo.github.io/analytics/

nbdevD#H| & & 55 2

« | =

RiZHKm5 (5LW)

WHBET A~ (FAlEZA 7ICLTW3)
pypi& condalCBE) 7y 7H—F

« 55

B A A EE

INT DY

FEERIABEL (ARELI’PIETN)



Poetry

https://python-poetry.org/

RERE + Xy r—TEHE
Ny T — 2 DARIF AR D AULIE
Ny =2 DN

(pipenvd W 1) &F

||1_u

o

PYTHON PACKAGING AND DEPENDENCY MANAGEMENT MADE EASY

Poetry

Pyproject.toml® !

[tool.poetry.dependencies]
python = ""3.8"

uvicorn = "*0.12.3"
fastapi = ""0.61.2"
pymongo = ""3.11.1"
mongoengine = ""0.21.0"
dnspython = "*2.0.0"
colorlover = ""0.3.0"
pandas = ""1.1.4"
matplotlib = "*3.3.3"
networkx = ""2.5"
numpy = ""1.19.4"

plotly = ""4.13.0"


https://python-poetry.org/

-astal

e https://docs.fast.ai/

e PyTorch® Z v /X

cFWI— FOXREFRE

c BMRDBEBERETATE

o (BlE) FHLWFENEETH
@1%%, E%%EEUE KETIN, BAT74LRY T
=L — X F I F v HFIF LW E TICIZPyTorch (Vv — XA HE)
5@1[3”“7 73 L

« T—RY A T REEEEE
https://mikiokubo. glthub |o/analytlcs/14fasta| htm!



https://docs.fast.ai/
https://mikiokubo.github.io/analytics/14fastai.html

fastai

Deep Learning Library




Brief History of DL Frameworks

2016 PyTorch
2002 Torch 2013 Caffe
2015 TensorFlow 2018 fastai vl
T A i o o i ALk -
2015 Keras
2009 Theano 2015 Chainer

2017 Caffe2



Vision

1. import fastai

from fastai.vision import *

2. read MNIST data

mnist = untar_data(URLs.MNIST_TINY)

tfms = get_transforms(do_flip=False)

3. prepare data bunch

Data = (ImageltemList.from_folder(mnist)
0  .split_by_folder() .label_from_folder()
0  .transform(tfms, size=32)

0  .databunch()
0

.normalize(imagenet_stats))

4. show data

data.show_batch(rows=3, figsize=(4,4))




Show data

data.show_batch(rows=3, figsize=(4,4))




Train & show results

learn = create_cnn(data, models.resnet18, metrics=accuracy)

learn.fit_one_cycle(1,1e-2)

learn.show_results()




Make another model

model =simple_cnn((3,16,16,2))
learn = Learner(data,model,metrics=[accuracy])

learn.summary

opt_func=functools.partial(<class 'torch.optim.adam.Adam'>, betas=(0.9, 0.99)), loss_func=<fastai.layers.FlattenedLoss object at
0x7fa5f5fd2080>, metrics=[<function accuracy at 0x7fa5f70738c8>], true_wd=True, bn_wd=True, wd=0.01, train_bn=True,
path=PosixPath('/root/.fastai/data/mnist_sample'), model_dir="models', callback_fns=[<class 'fastai.basic_train.Recorder'>],
callbacks=[], layer_groups=[Sequential(

(0): Conv2d(3, 16, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1))

(1): ReLU(inplace)

(2): Conv2d(16, 16, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1))

(3): ReLU(inplace)

(4): Conv2d(16, 2, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1))

(5): ReLU(inplace)

(6): AdaptiveAvgPool2d(output_size=1)

(7): Lambda()



Find a good learning rate

learn.lr_find()

learn.recorder.plot()

5e-2 is a good choice !

1e+00



Train

¢ Train 2 epochs using lr=0.05
learn.fit(2,5e-2)

08

06

Loss

Hepochltrain_lossvalid_losslaccuracy
[0100.129588010.095395010.968106
[02000.079258[10.056953[10.981845

I

learn.recorder.plot_losses()

04

02

Batches processed



Use fit-one-cycle

® Train 3 epochs using fit-one cycle method

learn.fit_one_cycle(3,max_lr=5e-2)

>>>

Hepochltrain_losslvalid_lossllaccuracy

- [0100.104979000.059402[10.976938
- 2 0200.0348980]0.020833010.992149
- m 0300.020161000.016893010.992149

086

a 100 20 300 00 500 600 o 100 o0 00 400 500 600

#[r (left), momentum (right)

preds,y,losses = learn.get_preds(with_loss=True)

interp = ClassificationInterpretation(data, preds, y, losses)
interp.plot_top_losses(9, figsize=(7,7))

interp.plot_confusion_matrix()



Prediction/Actual/Loss/Probability

377336 /097 3772497092

777036 /070

Confusion matrix

3/3 /016 /085 3/3/008 /092 77 /007 /093

Artual

777 70.05/0.95 3/3/0.04/096 3/3/0.04/096

Predicted




Cycaret NCARET

e https://pycaret.org/

- (BE) #mxE

« FLIEBE 4+ EFIABELIIE+ T T +F a4

e [Blm, PFE, 7T7RARY T, BERA, BARASHBUNIE, TV
SI—gy e I)b—Ilbe AT

- FER O AR

« TETILDOEER (SHAP: SHapIey Additive exPlanations)

« T— XY A T REEBEE
https://mikiokubo. g|thub |o/analytlcs/19pycaret htm|



https://pycaret.org/
https://mikiokubo.github.io/analytics/19pycaret.html

PROPHET

P O p h et Forecasting at scale.

Prophet is a forecasting procedure implemented in R and Python. It is fast and provides completely automated forecasts that can be
tuned by hand by data scientists and analysts.

e https://facebook.github.io/prophet/
- (B8) FEFH
« XA XHsm (pystanF]F)

e T— XY A T REEMBEE
https://mikiokubo.github.io/analytics/15forecast.html



https://facebook.github.io/prophet/
https://mikiokubo.github.io/analytics/15forecast.html

\Irnl\

) Wﬁﬂc%ﬁ(Auto ML) &
/ﬁ}a% <DL> -
N A X

TN FEICDONT

ACRETIE
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A BT L

\}

« ARIMAE T /L

Ve = Via = CH+ P1Ye1 +Q2Ye2 + o+ OpYiep + & + 01691 + -+ 0464

integrated autoregressive moving average
« IXFEEE R (Holt-Winter) E T )L
So = X

se=alxe—ce—p) + (1 —a)(se—q + bp_q)
by = B(sy —se—1) + (1 — )b
¢t =YXt —Se—1 —be—g) + (1 —¥)cey

Vi+m = St + Mbt + Ct_1414(m—1) mod L
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ESNeTe Ve ENC Saris]
INT X — K& P(6) P(8|data)
AR ETIL
P(datalg) || 7 —Z PN A AR
g T — &

RA ZXDINT,  P(O|data) « P(data|0)P(6)



1A

N —= Mt
JAN é: 7“(%

VEXRN 7007 5 27D

e VIILOAVEETE YT AHILOE
(I\/I\arkov Chain Monte Carlo methods : MCMC)
=T —XICE T UERS e ERk TS Ial— 3V
« PYMC3 (4)
e Stan

F RN L L7-& L TEZE & L T Prophet (Facebook)

=> Stanzx AW /=-FHET L




MCMC y

0.2
CHEL LIRSS A — K O 0
c NRFT D FETUTZERIE
c BEDFHICLEDAWIFTL UL O™ % 4R
« WIEHERZETE
7 qg = P(6™"|data)/P(6|data)
c WRHERNLIU LR OHEERLT, £ TRITNIZER qT =0




Prophet® € 7 L (— & L ILEE T IL)

Ve = g + 5S¢ + he + €

Ye @ FRME

ge EMEE (BRHY OEK - AP X T 4 v U BEIR)
st =EIEE (7— U T

he KB (M~x> b)) R EFEBZEEL THH % FAD

€ iREIE




B E I L 578 ([B])F)

» RERDT ¥ > T
« /XF¥ V4 = bootstrap aggregating (7 > & LFx, Extraxk)
« 7274 v (BIGET—ZX74 7, AT =27 4 > 7(GBM),
Light GBM, Extreme GBM, A7 3 U —7—XF 4> 7%)

]

° /éE)ZII_LI_J_J
=B LA A EEORE CIEML THEAT BT —FT 7 F %
c BHAARZ 1 —TIIEy b (2RTEIHAH)
« LSTM (Long Short Term Memory)
=EANLRFERE =2 —7 /L%y b7 —72 (Recurrent NN)

e BHIAAZ 1 —F )Ly b




7 X LRk

sepal_length sepal_width petal_length
0 5.1 3.5 1.4
1 4.9 3 1.4
2 4.7 3.2 1.3
3 4.6 3.1 1.5
4 5 3.6 1.4

variety
[Jsetosa
[versicolor
[ virginica

28

o+ | :
0.1 25 25

petal width (cm)

g

ediction
virginica

petal_width
0.2
0.2
0.2

0.2

J—r X bTZv T
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TT (Sec) |

0.0440
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7 7Y 3R (Select an App) Deep Forecast
Deep Forecast ~ Sample excel file
ExcelZ 7 L7 v 7A—NR
Select Language
: Drag and drop file here Browse files
BAE - Limit 200MB per file « XLSX
FHlT2EERERRBEHER e 5 —
BET Y JOE—yavry—%
WRBR ) )
RETF—YT7v7O—K JO0E—vayvr—97yv7O0—R
A -
Drag and drop file here Browse files Drag and drop file here Browse files
. Limit 200MB per file « CSV, TXT Limit 200MB per file « CSV, TXT
BERR
s A
date cust prod promo_0 promo_1 demand date promo_0 promo_1
2019-01-01 AL A 0 0 0 2019-01-01 0 [
FRINGA—5 2019-01-01 AL B 0 0 1 2019-01-02 1 0
HARS 2019-01-01 AL C 0 0 0 2019-01-03 0 [
2019-01-01 BHEM A 0 0 2 2019-01-04 0 0
1D 2019-01-01 BERMN B 0 0 14 2019-01-05 0 0
1to 5 of 21,900 < < Page10of4,380 > >l 1to 5 of 1,095 Page 10f219 > >l
FRIEARI
1 . Download csv file Download csv file
TR T—YRR
BT —% IR
o
. demand promo_0 Week promo_1 Year Month Day Dayofweek Dayofyear Is_month_end Is_month_start Is_quarter_end Is_quarter_start Is_year_end Is_year_start
BEEIRSA—F
13 0 1 0 2019 1 1 1 1 false true false true false true
IRALFRE 19 1 1 0 2019 1 2 2 2 false false false false false false
2020/10/19 17 0 1 0 2019 1 3 3 3 false false false false false false
12 0 1 0 2019 1 4 4 4 false false false false false false
FEF—FER 19 0 1 0 2019 1 5 5 5 false false false false false false
1to 5 of 730 I< Page 1of 146 > >I
3 A §
REFE Download csv file
SERAR

T RE
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v Fy L My name is Kubo, and | will be teaching Data Engineering on 11/10 and 11/17.
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