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Jake vanderPlas, "The Unexpected Effectiveness of Python in Science", PyCon 2017
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2015.5 2016 2017 2018 2019 2020
stapy
2016.12 2018.6 2019.10
Python 3.6 Python 3.7 Python 3.8
2010.7 2020.1
Python 2.7 End of Python 2

Numpy 20151020163 2017.1 2017.6 2018.1 2018.7 2019.1 2019.7 2019.12
1100 1410  1.12.0 1.13.0 1.14.0 1.150 1.16.0 1.17.0 1.18.0

dag 201510 20163 2016.10 2017.5 0017.10 2017.12 2018.5 2019.1 2019.7 2020.1
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Jupyter Notebook ———) +

C | @® localhost

: J U pyte r J upyter_notebOOk;::E (unsaved changes) ﬁ Logout

File Edit View Insert Cell Kernel Widgets Help Not Trusted | Python3 O

. _‘\ g-lj_’]/l L SEB—ai‘\ B+ % @ B 4 % MRin B C W  Code NAE=
Python 11— l\ O)I_I_I/_'ILR}LE t L/ In [1]: import pandas as pd

In [2]: data = pd.read_excel('sample_data.xIsx")

=
—C A K\I In [4]: data.head()

Out[4]:

sample_0 sample_1 sample_2 sample_3 sample_4 sample_ 5 sample_6 sample_7 s

var 0 1.181546 2.027050 2.307813 1.078164 2.023769 1.088772 0.199090 1.002069 (

var_1 0.998445 0.601550 0.054010 0.028059 1.024477 0.737187 2.145073 2.395837 (

) — A\ W e -
. Web ; 7 7 Ij I: ;I 2\\ I_ I\ @ EE var_10 5.659790 8.118167 8.338933 8.388697 8.083567 8.349710 8.332364 8.143534 ¢

var_100 2.383074 2.155451 0.948400 2.090212 0.653381 0.897784 1.413244 0.544167 :

\—Il ==/ %:[:% {%7— 75{ TAB var_101 5.667063 5.848190 6.075058 5.611951 5.649971 5.808400 5.618007 5.583713 ¢
i, KT, faRDIRFFD A Ee

In [5]: %matplotlib inline

In [6]: data['sample_0'].hist()

° T,A gE % i l py n b Out[6]: <matplotlib.axes._subplots.AxesSubplot at Ox1145b9198>
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> C @ localhost:8890/lab

File Edit View Run Kernel Tabs Settings
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B / --- / midori / 202005_47FHA#R /

Name = Last Modified

H data.csv

A OS_plot.png

seconds ago
2 days ago
A RFS_plot.png
[ #k#\_200511.xIsx
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2 days ago
2 days ago

11 minutes ago

Help

W EEREERS S ipynb @
B + X OO » m C Code

[1]: | import pandas as pd
matplotlib inline

import lifelines

matplotlib inline
import pandas as pd

data = pd.read_excel(

data

sensor_os
patient
1 10.378082 (0]
2 1.416438 1

3 1.446575 1
A___e71cnco n

("] Untitled.ipynb
B + X OO » m C Code

U;+l

np matplotlib.pyplot
plt.plot([1,2,3]

Python3 O

, index_col=0)

sensor_rfs

8.997260

0.912329
1.005479

& 71ENco

X | [Al Untitled.ipynb X & RFS_plot.png

v

plt

[<matplotlib.lines.Line2D at 0x7fa8204c7710>]
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data.csv

Delimiter:

—

0 © ® N o g & w N

= wgvﬁ + wlrl(l§ = xﬁ) + LU2r2(n§ = xf)

patient oS

10.378082191780821
1.4164383561643836
1.4465753424657535
6.715068493150685
1.1753424657534246
0.1863013698630137
1.0301369863013699
2.5863013698630137
9 8.945205479452055
10).32602739726027397
11 2.463013698630137
12 3.3205479452054796
13 8.852054794520548

sensor_os

0 8.997260273972
1 0.9123287671232
1 1.0054794520547
0 6.715068493150
1 1.010958904109
0).04657534246575
0 1.0301369863013
0 0.7424657534246
1 7.747945205479
1).32602739726027
1 1.8164383561643
1 1.1342465753424
0 8.372602739726
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data.csv




AR ADIW |

J—KRTYv I RE*a1 XV
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4 city-tour.nb

Plan a City Tour

Find the shortest route through the largest cities in any European country:

«(1}= Manipulate[
coordinates = EntityValue[CityData[ {Large, EntityValue[country, "Name"]}], "Coordinates"];
tour = Last[FindShortestTour[coordinates]] ;
GeoGraphics| {Red, Thick, Line@coordinates[[tour]] }],
{country, EntityList] :: Europe 1}]
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« N NILPITIDOETEN KRR < TE Dnumpy.ndarray?y

« PythonD'J XA K &EEWN, —EEERIDETA X ZLECTE
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>>> a[0,3:5]

array( [3,4] )

>>> al4:, 4] &

array( [ 28, 29], 6
[34,35]])

>>> al ;, 2]

array( [2, 8, 14, 20, 26, 32])

o > B | Pl Fhas B m

array( [ 12, 14, 16],

[ 24, 26, 28] ] )



https://www.geeksforgeeks.org/numpy-indexing/
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In [1]: import numpy as np

In [5]: vec_a = np.random.randn(200_0000) oy — .
vec_b = np.random.randn(200_0000) 2005 RJTDNT ~)L2D

In [6]: %%timeit e
vec_a @ vec_b NEZETE

877 us £ 12.8 us per loop (mean =% std. dev. of 7 runs, 1000 loops each)
In [ ]:

In [7]: %%timeit
sum([a * b for a, b in zip(vec_a, vec_b)])

609 ms £ 12.1 ms per loop (mean = std. dev. of 7 runs, 1 loop each)
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In [2]: import numpy as np O O - 0N XEY IXRLF— FARY RyhT—7
70tX% % CPU CPUKE ALY R AR -vx-

In [3]: # 10000XTDBHAZEHEF DY > TN 5547518 e 5914  1:35.89 14
X = np.random.randn(4_0000, 10000) T — a6 ) 5
Google Chrome Helper (Renderer) . 25
In [*]: #MIZ4F x4 DIEFHTTS ifTi9UEIX[(]EX[]DAEE Google Chrome 8:22:21.99 34
M=X@X.T Google Chrome Helper (GPU) :52. 13
Google Chrome Helper (Renderer) A22. 27
In [ ]: Google Chrome Helper (Renderer) 1:11:43.97 21
Google Chrome Helper (Renderer) 16:06.99 31
. Google Chrome Helper (Renderer) 1:18:34.87 22
In [ ] Google Chrome Helper (Renderer) 22:11.95 24
Google Chrome Helper (Renderer) 5:15:05.01 22
In [ ]Z Google Chrome Helper (Renderer) 5:41:28.88 19

Google Chrome Helper (Renderer) 3:08.59 17
In [ ]: Google Chrome Helper (Renderer) 10:46.72 16

Google Chrome Helper (Renderer) 20:46.73 17
Google Chrome Helper (Renderer) 40.26 21
Google Chrome Helper (Renderer) 2:33.22 15

100% X E72 DT
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In[ ]:




Basic Linear Algebra Subprograms  (BLAS)

« N NILRTIR ERERBOEREZFERITI DAPIOT 7 77
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pandas

° ?i’ & 7]_ |J L: % ﬁ-ﬁ 7‘3{1?_" \J \ 7’: % ﬂ:g:_l:ﬁ d) |:5| pandas  Home What'sNewin1.0.1 Gettingstarted User Guide APIreference Development Release Notes (w]
yau \ 9 ( F How to manipulate textual data?
2XtT —% (DataFrame
) & 1RTDSeriesBlZ izt e Coming from...

10 minutest g Currently working with other software for data manipulation in a tabular format? You’re probably familiar to
minutes to pandas . . . .
typical data operations and know whatto do with your tabular data, but lacking the syntax to execute these

% — 22""5 — /]/ = IJ Getting started tutorials operations. Get to know the pandas syntax by looking for equivalents from the software you already know:
g iEEI =] Hb J 7 ] p : p Y y g foreq y y :

Essential basic functionality

Intro to data structures

- PythonT—% YTV Xick ™ S@QL

\ ~
ﬁ _ti- 78\ L\ | I |j: The R programming language provides Already familiar to SELECT, GROUP BY,

the data. frame data structure and JOIN,...? Most of these SQL manipulations
multiple packages, such as tidyverse use do have equivalents in pandas.
and extend data. f rames for convenient
data handling functionalities similar to Learn more

- EENZTEBDT. HIEBREC
NEFIEEWSEEEH S

dlnl

RMDDataFrame ™ SQLD T —T )L Hh 5 D £

>l< https://medium.com/dunder-data/minimally-sufficient-pandas-a8e67f2a2428
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import pandas as pd

df = pd.DataFrame({'@2': [2,4,6], 'genome(Gbp)':[3.2, 2.4, 0.5], 'size': [1.65, 1.7, 0.005]},

index=['EN', '/S> %", '"7TS L))

df
& genome(Gbp) size
Ek 2 3.2 1.650
N5 4 2.4 1.700
775 LY 6 0.5 0.005
df. @
e 2
N4
775LY 6

Name: &, dtype: int64

df.size

9

FANDT7 A IESNETITH

df['size']

o 1.650

N 1.700

772AL> 0.005

Name: size, dtype: float64



Zen of Pythonlc <9 5 7

import this
The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit is better than implicit.

Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse is better than dense.

Readability counts.

Special cases aren't special enough to break the rules.
Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.
There should be one-- and preferably only one --obvious way to do it.
Although that way may not be obvious at first unless you're Dutch.
Now is better than never.

Although never is often better than *right* now.

If the implementation is hard to explain, it's a bad idea.

If the implementation is easy to explain, it may be a good idea.
Namespaces are one honking great idea -- let's do more of those!
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df
& genome(Gbp) size
ek 2 3.2 1.650
NS 4 2.4 1.700
7T LY 6 0.5 0.005
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df.iloc[1, O] T - FDAIE TIEE
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>|< https://github.com/pandas-dev/pandas/issues/14218
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The caret Package

Max Kuhn

2019-03-27

1 Introduction

The caret package (short for Classification And REgression Training) is a set of functions that attempt
to streamline the process for creating predictive models. The package contains tools for:

e data splitting

* pre-processing

o feature selection

e model tuning using resampling

e variable importance estimation
as well as other functionality.

There are many different modeling functions in R. Some have different syntax for model training and/or
prediction. The package started off as a way to provide a uniform interface the functions themselves, as
well as a way to standardize common tasks (such parameter tuning and variable importance).

The current release version can be found on CRAN and the project is hosted on github.

Some resources:

https://topepo.github.io/caret/



https://topepo.github.io/caret/

Tl | (20204F4 )

Home About Install Guide Contribute Git

pY‘ AR&I Getting Started v Functions v Preprocessing v Modules v Tutorials v O

An open source low-code machine learning library.

Why PyCaret

PyCaret is an open source, low-code machine learning library in Python that allows
you to go from preparing your data to deploying your model within seconds in your

scikit-learnz OB E A 72U DT v /—
caret & ZEIFMLTWB D, EEMoez AIKDIATOY T K7
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