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CHAPTER 1

Intro

This is a brief introduction to Zhaisilong’ s repo of all tools.

It can be your handbook of deep learning tools to solve problems in your field.

1.1 Contributors

 Zhaisilong

1.2 Goals
HRL ATt

W=, CS AT, difras~ %okt
S, Wk, B

1.3 Wanted

HABEALIMA

P EX & zhaisilong@outlook.com



mailto:zhaisilong@outlook.com
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CHAPTER 2

Awesome

2.1 2022 03

2.1.1 BHIE

20220318

’export https_proxy=https://127.0.0.1:10809 http_proxy=http://localhost:10809

RN https_proxy=http://127.0.0.1:10809
P EER Y %2 http scheme
BZ: pip AL sock5 FrPARNGEE ] export ALL_PROXY=socks5://127.0.0.1:10808
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CHAPTER 3

Basic

3.1 E£8

3.1.1 YAML

YAML 2% [ THRBECE SRS, SRS AR, gkt JSON &=y (i
K ' jemal/

BERR

« K/NEHHUK

o HHGHHFRZHKFR

o GEHEROR SLVEGE A Tab 8, ARV A5

o GEER S HEROE RS, HUBH A2 e 3 A 5 R ]

© TR 4

* Hdmas
- WG BEXTES, XKWL (mapping) /WAy (hashes) /57t (dictionary)
- B —HERFHENE, XFRRFS (sequence) /513 (list)
- Zlifk (scalars): FAANY). ARATFRAM{E

# '

number: 12.30

isSet: true # X E & /N5
parent: ~ # null

date: 1976-07-31

e: !lstr 123 # G& | £ A # %
f: !lstr true

(Rt
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str: XE—fTFHK&
##ﬁeﬁ“ CE
str: X £ — &
£ AT
T
#FAEATFARANER IREBAKE, T UFERAIT&ERAT
this: |
Foo
Bar
that: >
Foo
Bar
#FARTHREXFRRRBERAT, K- MBFHAERRNBEA
sl: |

&%

o YAML &35 #HF%

3.2 Basic

3.2.1 Markdown

o Markdown ##%

GFM

GitHub Flavored Markdown
GitHub 7£ Markdown ¥ 5Atl F5 A TS84tk

Gl
~~ BB B B B

ERki

“EOGEM ¥ RER AW HITP MERTNE S BHBT R - A KW EE, TUEB TR
—Markdown H W R FF 5 (<>)

% W ¥ % & https://zhaisilong.com

£ % 7 &
-[1
- 11
[x]
[x]

Sw N e

PP
A A A 4

@3
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CAWi)
* %
HAE | FH O B
____| _____ ‘____
INEHO 18 | B
AR 29 | &
E= | 20| B

Emojik 1§ X #F

:grinning:

theart_eyes:

:speech_balloon:

:peach:

1'[] (https://cdn.jsdelivr.net/gh/xxzhail23/img/imgv2-6c8c3b801lble79cafalal8642b430e271_

—720w.3pg)
1'[] (https://cdn.jsdelivr.net/gh/xxzhail23/img/imgv2-6d6blfe%elbal8a7191fbf3e64617ae8_

—r.Jjpg)

b Y — B2k A HTMLAT &
GFM H o d X B AR LW AR T < HATEXKR olt;, NTUXBEFETRMAER.

B E AT X &
FEOGEM T A AW R NN T X &
HATBEBE, REFEZHEATHNAREEZFEA *

+ FHF
- R4

3.2.2 Latex

B’x

L =%
2. if nis odd A
3. & SEALIYRSFF I RAT 4.

2n, if nis even

)

f(n) =
3n, if nisodd

3.2. Basic



zsl-tools, A7 0.2.0

BAAT
ITAAK
y=z+1
M AR
y=z+1
LT#r
= (1+e)™"
&S

(V) s [ YA FRFGSARE, R NNCEER {, \\} k¥R }

daf

7'(e) = (5h)

T ALHF (raw-latexcright 5 ) g5 G, TPARHE S R/ NBEE N A2 . HAhFE-S [ 2

r = ()

oy W
f1(0) = I =0
STEREH
2n, if niseven
fln) =
3n, if nisodd
BHEREX
¥
@
b
8 Chapter 3. Basic



zsl-tools, 47 0.2.0

RS
Vb
k0
b
2
b
II
S
a+...+b
at+---+b
PR
lima—oo
kF
f'(@)
Ry

3.2. Basic 9
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LR
1. o

2. B
3. €

X H

S
VANG!

EEEN
SEN

15. 30°

MHEEHET

1. log
2. 1g
3. In

ZEEHEM

wooA »N

10 Chapter 3. Basic
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%0

pi

—_—

o ® Nk w N

R B

—
—_—

)
]

8 A

wook »N
8

N o A W

3.2. Basic 11
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Pt
1. $\quad$ Z#
2. S\text{if n is odd}$ X &
3. s HuAXNFHERA
4. $3
f(n) =

\begin{cases}
2n, & \text{if $n$ is even} \\\\
3n, & \text{if $n$ is odd}
\end{cases}
$$

5. $\sim$

# E AR

#H# TR AKX

> Sy=x+15$

#H# oo A R

> $5y=x+1$9

## L T AR

$$ xMytzr=(1+e_1) “{xy"*w} $$

## %5

O )L T R RFEAEARSE, B OO REZRTF O, W\ kkT O
$S {f}'(x) = ( \frac{df}{dx} ) $$ )

At \left5 ( ,\righth) A, TUREFANMEL N B LN, LbE S RE,
$S$ {f}'(x) = \left( \frac{df}{dx} \right) $$

$$ {f}'(0)=\left.\frac{df}{dx}\right|\_{x=0} $$

oo B R K

$$

f(n) =

\begin{cases}

2n, & \text{if $n$ is even} \\\\

3n, & \text{if $n$ is odd}

\end{cases}

$$
# 2 H K%K

#H# o K

Iy

$S\frac{a}{b}ss
#HE R 5

$S\sqart[al{b}$$

(Fotakss)

12 Chapter 3. Basic
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HH R A
$$\sum_{a}"{b}$s
$$\prod_{a}"{b}$$
HH BT

$S{a+}\ldots{+b}s$$
$S${a+}\cdots{+b}S$S$

H R

$$lim_{{a} \to {\infty}}s$$
HH R

SS{E}" (x)$$

#H R
$$\int_{a}"{b}{x}\,dx$$
AT

1. $\alphas
2. $\beta$
3. $\epsilon$

. S+S

. $\ast$

. $-$%

. S\times$

. $\divs$

. $\pm$

. S\mp$

. S$\setminus$
9. $\approx$
10. $\odots
11. S\gegs$

12. s$\leg$

13. $\%$

14. $\neg$

15. $30"\circ$

o Jdo Ul WDNPR

#H4 X HoiE B4

1. $\logs
2. $\1gs$
3. $\1n$

#He T HE G

(Rt

3.2. Basic
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. S\because$

. $\therefores$
. S\foralls

. S\existss$S

. $\not\subsets$

o WwbhPE

+H*+=
3+

$\Leftarrow$

. $\Longleftarrow$

. $\Rightarrow$

. $\Longrightarrow$
$\Longleftrightarrow$
. $\leftarrow$

. $\longleftarrow$

. S\rightarrow$
$\longrightarrow$

. $\longleftrightarrow$
. S\1ffs$

P RPOVUOJdOULE_WDNPR

# mE

1. $\boldsymbol{x}$

2. S\mathbf{x}$

3. S$\vec{x}s

4. S$x$

5. $\overrightarrow{AB}$

## At

. $\quad$s Z &

. $\gquad$ WA ZHK

. $\diamondsuits X E E
. $\dots$

. $\emptyset$

. $\bot$

. $\top$

oo WP

3.2.3 Read The Docs
Sphinx

Sphinx J&—/>%:F Python [ SCRIE I H , fe i - I A B Python BT 3CRY, FiiE T HAYSEHE, MOk
Z I BT H A bR A oo, H R sE 4l AR S 43R restructuredText fEN IR SR
o AW AT AE AR S RF A, Fr RN S ERSIRF MarkDown #3.

Sphinx 2L APT documentation A #FFR N sphinx-apidoc

pip install sphinx sphinx-autobuild sphinx_rtd_theme
cd path_to_your_repo
sphinx—-quickstart

14 Chapter 3. Basic
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Separate source and build directories (y/n) [n]:y
Project name: scrapy-cookbook
Author name (s): Xiong Neng

Project version []: 0.2
Project release [1.0]: 0.2.2
Project language [en]: zh_CN

G A AR 55 AT

make html

cd build/html

python3 -m http.server 8000
#ORBAEER G, RMB build T X
make clean

#OE R F

make html

{5 ERAIEH conf . py

import sphinx_rtd_theme

html_theme = "sphinx_rtd_theme"
html_theme_path = [sphinx_rtd_theme.get_html_theme_path ()]
BiTHE

-b e TR, Sphinx 24 i HTML ##5X

sphinx-build -b html sourcedir builddir

KA sphinx-quickstart T Makefile fllmake.bat X, XECHREB RO TAE: T8N
Rl Azt

’make html

fitE Sphinx W B L13%1§ Markdown 3%

recommonmark —Recommonmark 0.7.1 documentation

pip install recommonmark
# K EHB K conf.py
extensions = ['recommonmark']

SCRf markdown [)RA%, SRASTEAMI W 4T {H )2 ToILFL4S £ Read the docs | A, XHEIENKEKE—T

reStructure

pip install sphinx-markdown-tables
# R EB K conf.py

extensions = [
'sphinx_markdown_tables',

]

H Fii A 3 markdown [%52E 24 58

3.2. Basic 15


https://recommonmark.readthedocs.io/en/latest/index.html

zsl-tools, A7 0.2.0

Markdown to reStructuredText with Pandoc

WRAR I Markdown BAE, ARATPAfE ] Pandoc 4 {47 1Y) Markdown %44k >4 reStructuredText

sudo apt install pandoc
pandoc -s test.md -o test.rst

FAQ

JH Read The Docs build i} pdf 4= g4 5%

%7 https://blog.seisman.info/trash/sphinx-chinese-support/
See also

o {#iJf] ReadtheDocs #4454

3.2.4 reStructuredText

reStructuredText #RidiES , FAXF Markdown 3B, FE5 )5 B4 UL H
o fi/1] sphnix AERE A ZAEH AR S0, T EERHIRGER;
o FORFEESEM HTML F3E 38U, 71 PRk (340 wordpress MM ) ;
o XWT % TN STEEE LEN A (python B H B SCRR T ) ;

# TRHAARLXNEEXT Ha
CRE&REXAERT EA

= TXH&AEXRT AFF

- TH&ERT FEY
~TRAERT TEVTHWTES
" TXART BE
*emphasis*

**emphasis**

“interpreted text’

"inline literal "
:sub:xxx

1sup: XXX

:guilabel: Action

tkbd: Ctrl+Shift"
:menuselection: A-->B-->C"

16 Chapter 3. Basic



https://blog.seisman.info/trash/sphinx-chinese-support/
https://www.xncoding.com/2017/01/22/fullstack/readthedoc.html
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L1ES

- £ F
1. A
t. BHmT

=

TE X FIFR

ARTEIIE X

term

A X 86 R4
TINRE SR E

next term

A E 7R

gk

| These lines are
| broken exactly like in
| the source file.

R

ERRZHO R, SR ATR . A LR AT R E . U .. code-block:: T T
— A SRR R AN RECE AT .

PRICATS 0 BE—EAT (RNERLER) | AR5 R, B U SR B i gt B A:

some codes
some codes
some codes

AT LW RATRELE S

BABHCHIEE—ATRVA - . TPIR, B REEE 2, SR T RSt~ —Bok . (BaUhRicHiE
WEBRIEZ RFHEA AT UIREEREME, WREVHERG RS, EEREWNM.)

PRI R ST fE

WATHEHEZAELZELER

. code-block:: python
:caption: Code Blocks can have captions.
:linenos:
:emphasize-lines: 3,5

def some_function() :
interesting = False
print 'This line is highlighted.'

(FoUgk%E)

3.2. Basic 17
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(22 30
print 'This one is not...'
print '...but this one is.'
PR A B
. highlight:: sh
WA F W TH 07 EXWEBLIU sh BEH#ATER, A2 HE T —4% highlighto

b A
3 A

# A EENRA
sudo apt install python
echo "helloworld,this is a script test!"

literalinclude HEMAARM AR H B

. literalinclude:: ../../base_code/hello.c
:caption: ../../base_code/hello.c
:language: c
:emphasize-lines: 5,7-12
:linenos:

:name: hello.c

FRA ST IR 5y
. literalinclude:: ../../base_code/hello.c
:caption: ../../base_code/hello.c
:language: c
:linenos:

:lines: 1,3,5-8,20-

python #55tf) include . G 1EBEEAYPEHL timer.start

. literalinclude:: example.py
:pyobject: Timer.start

SO EE

. literalinclude:: ../../base_code/hello.c
:diff: ../../base_code/hello _diff.c

{Wih#= (Sidebar)

. sidebar:: ¥ £ — /MM £

KRNI E, TUOHRAREG, CTURANERRDESE, ETETUNEXT, BE, -
SREBEZE, WAFAFTEE - BEXF.

AH, EREHFE, BRE-—RX, MESR-—KH, BIAMARY, EAFHEZEFZ -
REAKARA, BEEBL, BTAHRNEHA, TRLAR2HER, ERHIFERMHED.
KAE—HNZEE, AR LMESER—KAF, tHEF é’vﬁﬁ,éﬂﬁﬂﬁ'ﬁﬁﬁﬁ,T%&Jﬁth“ﬁ]%%ﬁé’?ﬂj

)

BEE A

LHREHELBRAGEK, ZANRT, BHNEARZT L, #48L. BREEZWATZIAY, ARALLAHLAZE R

18 Chapter 3. Basic
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xiE

csv-table:: Frozen Delights!
:header: "Treat", "Quantity", "Description"
:widths: 15, 10, 30

"Albatross", 2.99, "On a stick!"

"Crunchy Frog", 1.49, "If we took the bones out, it wouldn't be
crunchy, now would it?"

"Gannet Ripple", 1.99, "On a stick!"

A B A and B
False False False
True False False
False True False
True True True

table:: Grid Table Demo
:name: table-gridtable

B o o o +
| Header row, column 1 | Header 2 | Header 3 | Header 4 |
| (header rows optional) | | |
+ + + + +
| body row 1, column 1 | column 2 | column 3 | column 4 |
o t———————— Fomm - +
body row 2 | | |
e o —— fom e ——— o +

EH#E#rig (Explicit Markup)

RE-—NER, FRARERGTEFIAK, KA a®EREX.

HE: . SRR =

& — A

| image_name| image:: picture.jpeg
:height: 100px
:width: 200 px
:scale: 50 %

ralt: T ARETHAHMRGKE, BErxlXT
ralign: right

3.2. Basic
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HE: R .. math:: HAKZWRDIATEZALT, (B UiRdema@iin L.

T W AR :math: \alpha > \beta’
Display 2 R:
math::
n_{\mathrm{offset}} = \sum_{k=0}"{N-1} s_k n_k
WA AR

math::
:label: This is a label

n_{\mathrm{offset}} = \sum_{k=0}"{N-1} s_k n_k
E XA
math::
(a + b)"2 = a”2 + 2ab + b"2
(a — b)*2 = a”2 - 2ab + b"2
I AT AR
math::

(a + b)*2 &= (a + b)(a + b) \\
&= a2 + 2ab + b"2

RREER
WE: R4 .. something:: ZAIAFEET.

tip:: This is a tip

note:: This is a note

hint:: This is a hint

danger:: This is a danger
error:: This is an error
warning:: This is a warning
caution:: This is a caution
attention:: This is an attention
important:: This is an important

seealso:: This is seealso

20
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ik 3

This is a paragraph that contains "a link _.

. _a link: http://example.com/

P BB

. _figure-datangfurongyuan:

. figure:: ../_static/figs/mkdocs/insertfigure.png

)y

Sphinx 52 [ ZhHF IR SCUEPE DS th F SR (Bl HTML A% i, S D1E] _static Hag )

* Sphinx §"Ji& 7 FpifER docutils FYIIAEE, ARVF UM A N ES:

. image:: gnu.png
(options)

. image:: gnu.*
(options)

51M
SR

B XH A XF

tdoc: "Bl A AM K H Y rst X AY,rst FREH W, 41 about_us <..

ERAFAXT

:doc: ../about_us"

/about_us>"

fERARES | AXHE

:ref: about_embedfire <about_embedfire>"

:ref: about_embedfire’

3.2. Basic
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513

BITAT B SO T ARE I B A A 51 3C
FISCOMER R MER L, HIFREARET, B # THA.

Lorem ipsum [Ref]_ dolor sit amet.
[Ref] Book or article reference, URL or whatever.

RiE

Lorem ipsum [#f1]_ dolor sit amet ... [#f2]_
. rubric:: Footnotes

[#£1] Text of the first footnote.
[#£2] Text of the second footnote.

Tk

:download: B JHdF rst 8 A H XA <../requirements.txt>"

html

. raw:: html

<:|.frame src="//player.bilibili.com/player.html?aid=70961112&cid=122951107&page=1"_
—crolling="no" border="0" frameborder="no" framespacing="0" allowfullscreen="true">
—</iframe>

Sphinx #Ric %44

toctree

1T 1eST AT 2 SO IR B 20 B SO0 2 22 S0, Sphinx Gl 68 1 2 U984 (FRiR

TF) SRACPRAE R SCRY BN SO K 2, XA 5 NAE. toctree #3584 (BRRAT) BB OEE.
HeAE P L :
« Toctree [1 Sphinx {4 ff] T}

* TOC
JUASE B P s 1
:maxdepth:2 wEREANRE
:numbered: R éﬁ =
‘name: 4% F
:titlesonly: ﬁiﬁ?’fﬁ‘*’é’] #éﬁﬁﬁ'ﬂ, A= \T&éﬁﬂﬂﬁj é’]ﬁ i
:glob: BEAS, IBREXHLEHRES
:reversed: R 4 &
:hidden: ek, BB E Nhtoctreet R " sitemap” WiE, X EZEHHAMW

22 Chapter 3. Basic
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FEIRI SCF 44

genindex K& & §|
modindex Python# 3 & 3|
search ﬁ ? I

eS|

o ARSI NE RPN, BRI 2, XEWRE —MRERE.

184 (bRiRfy) man s ().

Eﬁ%jd¢¢'ﬂ/ﬂ toctree

e All about strings <strings>, index.rst HIE7 8 All about strings, MiiltZ&EG|F|

string.rst (BJPAMf{<https://www,baidu.com>)
* glob f§if5 docdir2/* Fll * B E-S-RERE R

. toctree::
:glob:
:reversed:
:numbered:
:maxdepth:2
:caption: test

intro

docdir2/*

*

All about strings <strings>

Go to Baidu <https://www,baidu.com>

ABE#RIC Inline markup

Sphinx i 1] Z2 13 fERERY text role RFiF SCRR LI A SCEY .

XIS REE

:role: target”

R T m WL

:role: title <target>"
THE R & 6 &%
:role:  !target’

THAESEER

:role: ~target’

3.2. Basic
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R X 5|/ objects

python fJ%2 X 5| A

tpy:mod:
:py:func:
:py:data:
tpy:const:
:py:class:
:py:meth:
tpy:attr:
py:exc:
tpy:0bj:

it

| release|

|version|

|today|

XSRS (B AF) QUERRIRERIBEE , T T BRSO B DA i Y SCA

note:: iX Enote

note::
KA note, EK LT,

warning:: iX £warning

versionadded:: 2.5
The *spam* parameter.

versionchanged:: 2.6

The reason why you changed the version.

deprecated:: 1.0
WATH LTI R RELA.
Use :func: spam instead.

seealso:: X & seealso

rubric:: title

ZHES (FRF) IE-NBE, FA, THEATRAZE-ARHAE

centered:: LICENSE AGREEMENT

- NEFHKE T XA,

(R Itakss)

24
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. hlist::
:columns:

3

* A list of

* ok ok ok

short items
that should be
displayed
horizontally

3.2.5 Latex #12

Latex {27 F AT 8, AR TIITANTZA D BME S . /0] DARARLE/MRE AT Latex (945, (H—E24¥
AN —ARIEGE R . AR B IR ERE K, EARAES . TN — MR AT

L. FIBEEA 2R KT Latex 22> B+ 9125 T fi# Latex.

2. s B, —BCE 7 IE LA & A TR ORI (T g m, Xt R B — e i A A B AR T .
e LA

L AR RSP e SO, T DAYE GitHub |- 4% %)
2. ACS I AR
3. SRS, Wi —Le by, REMA, XHEN— XA (Latex A]D

Installation

%4 texlive

sudo apt-get
sudo apt-get
sudo apt-get
sudo apt-get

install
install
install
install

#ERERE R

sudo apt-get

oK H
sudo apt-get
sudo apt-get

install

install
install

texlive-latex-base
texlive-fonts-recommended
texlive-fonts—-extra
texlive-latex—extra

texlive—-full

texlive-lang-chinese

texlive-xetex # % iF 5| %

HiF

X HLRIR xetex 8 13 &5 A H SCFAFI SO .

xelatex example.tex
bibtex example.aux

xelatex example.tex
xelatex example.tex

3.2. Basic
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Tutorial

A RLER, BB AL RIS 5 5

E A BIF

\documentclass{article}
\begin{document}

\title{AI in Drug}
\author{zhai Silong}
\date{\today}
\maketitle

\pagenumbering{roman}
\tableofcontents
\newpage
\pagenumbering{arabic}

hello, world
\end{document }

XEURSE

’\documentclass[a4paper, 12pt]{article}

article SCRYZRANE G BRI SCEE, AT SCEE R il 4. report (G&E T HE KM ZE A0SR, i+
HEW) . proc (&WEECEE) book Fil beamer,

B #i

\data{November 2013}
\date{\today}

\documentclass{article}
\title{Hello World}
\begin{document}
\maketitle

\section{Hello China} China is in East Asia.
\subsection{Hello Beijing} Beijing is the capital of China.
\subsubsection{Hello Dongcheng District}

\paragraph{Tian'anmen Square}is in the center of Beijing
\subparagraph{Chairman Mao} is in the center of Tian'anmen Square

(Rt
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\subsection{Hello Guangzhou}
\paragraph{Sun Yat-sen University} is the best university in Guangzhou.
\end{document}

*tF report fl book A AYFA TR 2 \chapter{...} WM

R

LaTeX ZRANBEAZEATHE —BE A7 M, 2 GMBIEEirgit. R AR B BEyR 0k, 76 2L I0A% 1) BL V%
HIfN \noindent My 4 HIWl, WIRAE 4 RHPrA B IEAR M, 153X AHE— 7 &M \setlength{\
parindent }{0pt} M4, ZJGMIIIE BIEARS Tk .

RE

W HReE T d, HRER s HICAsER

\section{Methods}

\subsection{Stage 1}
\label{secl}
The first part of the methods.

\ref{secl} % show labelname

o

\pageref{secl} % show page number

B®

\documentclass{article}

\begin{document }

\tableofcontents ¢ show words of Contents

\section{Hello China} China is in East Asia.

\subsection{Hello Beijing} Beijing is the capital of China.
\subsubsection{Hello Dongcheng District}

\paragraph{Hello Tian'anmen Square}is in the center of Beijing
\subparagraph{Hello Chairman Mao} is in the center of Tian'anmen Square
\end{document }

SE30W

TR SHECAWNIRENZEE, 2 natbib —4-2 biblatex, T2 AAAH
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BibTeX 3r{§3HY

CHRIEHY (reference type)

* @article

e @book

* @incollection: FE/R—ET
* @inproceedings: £ 3L

ARG, ] FHLAE A SCRRY 2

\bibliographystyle{plain}
\bibliography{references}

SEUMkARE

i/} \cite{citationkey} RFEARIZEG] ] SCHER AL Ty A — AR RARAN A BAE IE SOP A
— G AR, A EAE SO AR P R X R G, 1 \nocite{citationkey} fig%. HMZAET]
MHEATHEELR, EHT#ES: \citelp. 215]{citationkay} %5 H LA XMk, FHIEZ5 7

\cite{citation01,citation02,citation03}

SIAEX

Plain J7 55 057 E, W0 (1], SCHRYI R B — R P BRI T HES . B MEEMA T4
FRo Abbrv 5 plain Z2AH[E, (EEF 4 FR445 . Unst 55 plain S2A1[RIAY, {ESCHR A A HET H AR SCrp
SRS IFHES . Alpha 5 plain —F¢, {H5|H AT RIEE WA FSEMHAE R, N2, W
[Kop10],

AR
% AREWIE, ZJ5 R 478 FH A S8k ol # Ok Ui, LaTeX ZWE 2347 MU 25 (1 74T, DAY CRHT

(\\) W PABE S 4 d7. B ARAE SRR SCRY S #%, ARAT DA \vaspace{...} Bymd.
\vspace{12pt} &=k A%kk, ST 12pt TR

FRFH

NHIFAHE LaTeX HB TR TR, AT \ #EA756

#$% & _ {}~\

SCRHTANREI I SRR S (#AT7) . B \textbackslash fiy & fUEF .
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Fi&
P

R SR SR SR

& UTF8 ¥ 7 L #7

\documentclass [UTF8] {ctexart}

i

\usepackage [UTF8] {ctex}

Hofb T3k AR, HBRTH3CF

\documentclass{article}
\usepackage{xeCJK}

\begin{document}

hello, 1§ #F

\end{document }

FHEHR

\textit{words in italics}
\textsl{words slanted}
\textsc{words in smallcaps}
\textbf{words in bold}
\texttt{words in teletype}
\textsf{sans serif words}
\textrm{roman words}
\underline{underlined words}

\usepackage{color}
% green red blue cyan magenta yellow white
{\color{colorname}text}

\colorbox{colorname}{text}

FEX

normal size words

{\tiny tiny words}

{\scriptsize scriptsize words}
{\footnotesize footnotesize words}
{\small small words}

{\large large words}

{\Large Large words}

{\LARGE LARGE words}

{\huge huge words}
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JIRERIE

LaTeX SCRFPIFIZERIFIR : A)751% (enumerate) FNTLFFHIE (itemize).

\begin{enumerate}

\item First thing

\item Second thing
\begin{itemize}

\item A sub-thing
\item Another sub-thing
\end{itemize}

\item Third thing
\end{enumerate}

8 % %
\begin{itemize}

\item[+] A sub-thing
\item[-] Another sub-thing
\end{itemize}

\begin{table}
\caption{The Number of Iterations}
\centering

% Each element in the tabular is left aligned
\begin{tabular}{l 1} % fist and second line aligned to left

\hline

iterl & iter2 \\
\hline

31 & 25 \\

20 & 17 \\

45 & 37 \\

23 & 19 \\
\hline
\end{tabular}
\end{table}

FH (tabular) Ay THOREM . LaTeX BRINFAMGE BOA BT S 10 A9 70 FI &R0 ——WERARTR 2, AR1GT
BOE. LaTeX ARG HSIBCEFRBTEL . 1 28— D LERXFFRII]r Fom— AR FFRIS].c FoRn—A
] R FERY ) SRR — B . & M T EIFAN T AT \hline FREA— DB A S BEE Y
HEIL N cline{1-2} RAEH—FIFIH “FHEA—PREE I I

\begin{tabular}{|1]1]}
Apples & Green \\
Strawberries & Red \\
Orange & Orange\\
\end{tabular}

\begin{tabular}{rc}
Apples & Green\\
\hline

Strawberries & Red \\
\cline{1-1}

Oranges & Orange \\
\end{tabular}

\begin{tabular}{|r|1l]}
\hline

(Rt
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8 & here's \\
\cline{2-2}
86 & stuffl\\
\hline \hline
2008 & now \\
\hline
\end{tabular}

FESHAX

B n X BT, DASRRRTT S8 ZAE e s T . AR AE R 47, B s kAKX s R

e E—AT, N [RERN\] B ss RERK $S,

¥R

R MRS B package amsmath, $$ 7 IANRER 2317,

\documentclass{article}
\usepackage{amsmath}

\begin{document}

$S

\begin{bmatrix} ¢ bracket []
0 & 0 & 1 \\

1 & 0 & 0 \\
\end{bmatrix}
\begin{pmatrix}
1 & 4 & 0 \\
2 & 5 & 8 \\
\end{pmatrix}
\begin{vmatrix} $ vertical |
1 & 4 & 0 \\

2 & 5 & 8 \\

\end{vmatrix}

$S

\end{document }

oo

parentheses ()

AXIF

\begin{align}

53 (4+x)+2x &= 212 + 53x + 2x \\
&= 212 + 55x

\end{align}

3.2. Basic
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1&E

\usepackage{graphicx}
\begin{figure}
\includegraphics[scale=.5] {tmp.png}
\caption{fig: tmp}

\end{figure}

% others
\includegraphics[width=4.00in, height=3.00in]{figurel.eps}

Markdown 5 Latex

* A Markdown $£5 3C#, A LaTeX kit
{iJi] markdown + pycharm fiy$-#47 ——shell-escape

latex iR

o DUHE: BIRSTEAEIL
» ElegantPaper

* {3 Latex it

Links

« LATEX #(fi
e LaTeX A

3.3 Basic

3.3.1 Pycharm

PyCharm ;2 i1 JetBrains /3 &) JT % ({4 {45 Python Ll i IT A Y — MR MIT R EAET, BRI A2 RER
KKFRTE Python JFAH I TAERCR, NI RELM T RE AGERAE NP 2RE, WAL w5k
i AUHEBREE . BEERR R HZhba . BT, BRCARIERISESE . BEAh, PyCharm b (I XL g fig

W3R, A SCHREET Django fEZLA) Web JF % .

32
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https://github.com/tuna/thuthesis/
https://zilutian.github.io/latex-tutorial-chinese/
https://oi-wiki.org/tools/latex/
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=1
FiEX

File->Setting->Editor->Font
Size: 16

Ctri+ BArBEahEE /M

File->Setting->Editor->General->Mouse-> 5% N EHEF] 4]

RiEE

ctrl+shift+Aa # 7w A

shift %K # %}%ﬁ‘ﬁxfﬁ#

ctrl + £ & # R (XE. FE. £) FH
ctrl + / # AT EBRBEERE
Ctrl + shift + 1/[ # @ K&K & xR, Fh
Alt + / # BT R (BE)
Ctrl + D #E%Uziié'ﬂiﬁiﬁ
Ctrl + Y # Ml k& AT

Tab # Y5 B

Shift + Tab # R4

Shift + Enter # T — 171

Ctrl + Alt + I # B 3 45 9

Ctrl + Alt + L # R EL

Shift + F9 # /R

Shift + F10 # B AT

Ctrl + F # B

ctrl + R # &

PyCharm Bahiin{EE T8

https://blog.csdn.net/lly1122334/article/details/103181579

3.3. Basic
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imiFEE

1. Tabnine

3.3.2 ipython

IPython /2 —#fi kLT Python i<z HAUMRERS, S fit T 9 A HY 2 BRI 2 HL I BE
IPython {5 :

o AR TP RS shell

o BB RLAA XY Jupyter W% ({3t Jupyter Notebook fifiJ])

o WA HAEE P GUI T H R 58 58 308

o WIS MR TR T A

Usage

2 WEWMAE B &S
object ?: WL BEMHAHF
object ?7: XN L EHAH
history: & & £ i A\

hist

! shell_command: # 4Tshell# 4

Tab H ghth4

s RE#4d BOAK

$%: BERA BT cell AKX

$run script.py: HATW AR, LT cell BT ZMAE

srun -d: R I R PATH K

Stimeit

$%timeit

Spwd

smatplotlib inline: ¥ B % H # #% A\ % notebook #, F & F
$conda install pkgs: 7 IPython W % 3 python % = ¥ &
Spylab: f# numpy F matplotlib.

W B FET TR AER, FRGRBEARAET W ENESE W B KRR E,

Squickref: # % IPython WH X B EMEE® L 5%
$ls: E R HFEZAR

pd.*Da*?

%cd

_ THR AN REeER

£O;: W% i 2
sdebug: W4 = JE
spdb: M Z W F
spycat: B &M &K
senv: ETHELE

%$load script.py: AR FH T — A cell
$macro taskname nl n2 n3-n4 ..: FA X ZE X ZE =,

u‘@ -

o

IS
B — A cell B3
EH A

4

#AT ¥ R

RE AR

o RAAT .

HbhERL,
$notebook mynotebook.ipynb: & H % ] notebook W & | 4 F ipynb X M H# .

spdef: T 147 # fz &
spdoc: A A RTHAZ M XBFHE.

1
pauing
[y
&
=

(Rt
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swho: B 7 Y% fl & &

Swho int: 2R Y% # int XA T &

Swhos: HH B TY W ZL &

$save sample.py nl-n7: {7 cell %| python X
sreset ~f: A A THMBENH AL =Z

$shtml: ¥ $¢ HTML

$%javascript: 15 4T JavaScript

$%latex: JE ' LaTeX

$smarkdown: & % markdown

sSwritefile: B N cell B XH XH#HRXTH txt., py %
smagic: HEE & 447 K

links

* 50 A>T IPython [ fE I Hc Ty, get k!

3.3.3 jupyter notebook
{737 33

Ctrl+Enter $447BLICHS

Shift-Enter {147 FICHUE—H5

DD i

B (Below) ##, FEERTUA% R B ook . AT DAFR ESC R Hi 4%
ATELTTHEA

M %4k~ Markdown

Y B4 ARG

Tab fUR#h 2B 4t

Shift-Tab {Ci%#E R~

BEH<

magic PR EAL T PIRR
FrEd% (Line magic) HiZ¢ A% HIUHETL (Cell magic) HiZ{h %%

Jupyter

$lsmagic # & FH A K &

$lsmagic? # HFJE E WA B

smatplotlib inline #1{f FAmatplotlib® & B, B K # A\ 7 jupyter.
—notebook B H, AU EMFE O E R

spwd # filinux—#, ER Y F B %

%cd ../

%Ccp test_peace.py test_load.py

swhos + BE LW X E, X8, B A

(Rt
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Sreset # HWR L &
$load test_peace.py # MBE -—NMNX B ETH AL

Stimeit $Stimeit #4 K& 4T i i
import numpy as np
$timeit np.sin(24)

$%timeit
x=np.sin (20)
np.cos (-x)

%%writefile # |51 ' Z 25—~ file_name.py, FE/87E jupyter notebook BT A E—A> py 3CfF, o cell HEM N

0 py SCFNE

$%writefile test_peace.py
import numpy as np
print (np.random.randint (1,5))

Porun # Ji5 1] B — I IR file_name.py, FisfT—A> py SCHF

%run test_peace.py

Jupyter {&3 &

# Z R

pip install —-upgrade jupyterthemes
# mE TR £ AF R

Jjt -1

# selecting a particular theme

jt -t <name of the theme>
#REE R EMA

jt -r

# H —F(FAK) —Ffs(FRAN) —cellw(h RILE FE) -ofs(Br L BT E)

SN(BER BT ENL)
jt -t grade3 —-f fira -fs 13 -cellw 90% -ofs 11 -dfs 11 -T -N

-T(RE R T AR) -

o QI PUAEHAE ] Jupyter?
* jupyter notebook AT md {4

jupyter lab

#HFECEAET G EWNTR

conda activate myenv

# 7 WHFE X% ipykernel
conda install ipykernel
pip install ipywidgets

# % ¥ kernel, —--name H F X &
ipython kernel install --user —--name myenv

# X% EZ kernel 7 LM K

jupyter kernelspec remove myenv

36
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Links

o HIEMLERA>) ()0 30 24h 225 H Jupyter Notebook fi%k
3.4 &1E
3.5 EMTE

3.6 Python Style

3.6.1 Python Style

Python PEP-8 %4 U 4 e h SC AR
K F1AFSE R 50 Python FRIF BT, WA SR SHERE, IRAR(R 120% e A9 RIS 2 B (kT

FTE SN EEE]
RN E{FEE

ffi %S E4E, 2% Strunk #] White 1) (The Elements of Style)

3.6.2 pprint

Python FifE R, 48K pretty printer, T LRALEASRlEicale A4 B SEULH i 1}

from pprint import pprint
pprint ('hello world")

3.6.3 pydantic

pydantic [ 2R F ) H T84 1 schema & LSRG FE
W) pydantic 2, FRATTRT DATE A HETE M 2 SCRIME A B 11, ST KRBT H T AR 2 TR AT

Wk T pydantic FEZ A, 182 valideer 5. marshmallow . trafaret 2 DA B cerberus JFEZEHS AT PASE BAHACL
FPIRE, ERMHEZ T, pydantic FERHATROR S BT —2L8,

BEXRE

# #{E @t BaseModel % %k & X
from pydantic import BaseModel

class Person (BaseModel) :
name: str

# HEEE

p: Person = Person (name="Tom")

(R gksh)



https://mp.weixin.qq.com/s?__biz=MzUxMjU4NjI4MQ==&mid=2247484027&idx=1&sn=16a6dbd4ca1c64d51adbd67b17d300c7&chksm=f963653dce14ec2bffd81274be5c5151ca7a949e0d2ca745f9502946130668fe9bd263fa5b3c&scene=178&cur_album_id=1627166768236412929#rd
https://alvin.red/2017/10/07/python-pep-8/
http://www.huili.info/2011/01/15/%E3%80%8A%E8%8B%B1%E6%96%87%E5%86%99%E4%BD%9C%E6%8C%87%E5%8D%97%E3%80%8B%E3%80%8Athe-elements-of-style%E3%80%8B%E7%AC%AC%E4%B8%89%E7%89%88%E9%98%85%E8%AF%BB%E7%AC%94%E8%AE%B01/
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(2 E30)
print(p.json()) # {"name": "Tom"}
# B FHEEN
p = {"name": "Tom"}
p: Person = Person(**p)
print(p.json()) # {"name": "Tom"}

# I E R KB RN
p2: Person = Person.copy (p)
print (p2.Jjson()) # {"name": "Tom"}

Fre:
o HENBRIRIE: A
o R AREME: Zm%

pydantic EALEAR

from pydantic import BaseModel
from typing import Dict, List, Sequence, Set, Tuple

class Demo (BaseModel) :

int # # A

float # ¥ & A

str # FH&E

bool # i /R Al

List[int] # ®E A& 7] %

Dict[str, int] # F WA | key 4 str, value % int
Set[int] # & &

Tuple[str, int] # 04

oWQ H O QO Q0w

BRRIEEAER

from enum import Enum

class Gender (str, Enum) :
man: str = "man"
women: str = "women"

See also

* https://blog.csdn.net/codename_cys/article/details/107675748
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3.6.4 Flake8
Flake8 /& i Python F 77 & 1 i) — 3l B i Python ACHS @5 R i TR, AIXFT H R BE LRSS Y Pylint
Heilt, Flake8 #ArfNRYG , SCRPAEMASMENE, § PR,
Flake8 /2% i = T H Ay E
1. PyFlakes: ¥t Python 02445 1R ) TR,
2. Pep8: K Ar PEPS Zfd KUk TH
3. NedBatchelder’ s McCabe script: ##743#7 Python {CHS & 2421 T A .

RER

pip install flake8

3.6.5 Pylint

ML, ARRSEA R ARGEEIR AT, R E RIS 2458, FAT] pythoner REPRIRIG? J{I1A L rubyer,
Matz {81241 47 Happy Coding HAK? FrAM il 17, PFOSHATE EIX A4, Jok
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cHAPTER 4

Shell

4.1 tmux

4.1.1 Common Commands

sudo apt-get install tmux # Setup

tmux new -s <session-name>

tmux detach # Ctrl+b d

tmux ls #

tmux attach -t 0 # attach to session 0

tmux attach -t <session-name> # attach to session by name
tmux switch -t 0

tmux switch -t <session-name>

DMzl HEFFGEN ctrlvp s AR5 BT B

4.1.2 Tmux Windows

Ctrl+b & # A& &4

o\

Ctrl+b " # F T4

Ctrl+b x # X W % 7 & #%

Ctrl+b Ctrl+<arrow key> # &k 7 HE B HHB A,
Ctrl+b g # B xHH % T .

ctrl+b , # rename the window

ctrl+b $ # rename the session

@3
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Ctrl+b ; # X HWHHLE-—IPFK.
ctrl+b [ # RERFH T NHH T

ctrl+b :new -t new_session_name # new a session and move into

4.2 Git

TR PRI A1 O FE 44 1 X 51 -
* origin EAEHE 4
* main AHb ;K4
* origin/main FEHE P H I IEFE 4

4.2.1 Git

Setup

sudo apt install git

BiE

BAGHER Git BUE SIS AT H X MY . git/config ICPFH,

* /etc/gitconfig SUPF: RGO B MRS RIBCE . %71 git config ] ——system
eI, BEE AR S

* ~/.gitconfig XfF: M HR FMECE SO RGN T M A 6iH git configf il -—global
P, EEE U A3

o BRIXPK/ .git/config P XHEAECEAEI XY/ H AR #H git config

t EELARERR
git config —--list
git config --global --list

FBHAFER
git config —--global user.email "zhaisilongloutlook.com"
git config --global user.name "zhaisilong"

# Am GPG B4 E & LAY

#E GPG AT & 4R if X8

git config --global user.signingkey D482B92E13D3FCBA
# B RIES L BEFMLE -S

git config —--global commit.gpgsign true

e
git config --global core.editor emacs
#ERSKIE

(R
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(2 E30)
git config --global merge.tool vimdiff
# TEREHE
git config --global color.ui true
EEEzxRE
HahHEE, PREFT A2y
git config —--global pull.rebase true
git config --global rebase.autoStash true
fic® ssh key
BB SRR
vim ~/.ssh/config
# github
Host github.com
HostName github.com
PreferredAuthentications publickey
IdentityFile ~/.ssh/git.rsa
# gitee
Host gitee.com
HostiName gitee.com
PreferredAuthentications publickey
IdentityFile ~/.ssh/git.rsa
BER&
oA
git init
# o XX
git add [filel] [file2]

# ¥ BT X
git add -A
#RREANEE M AU A
# 0 -mJEH BN B R AR R KW A
git commit -m "wrote a readme file"
# XAERIE, FERE gpg
git commit -S -m "..."
# —-M, —--move —-—-force:
git branch -M main #% @ % 4 % 4
#FHBTA X
git branch -a
# EERBEENER
git remote -v

(FHAE
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# Ao m AR E

##o

SHURNZNMCETBR BTN E, WAUNE N CARNABOESZXH, RE, BRABCENN
git remote add {{remote_name}} {{remote_url}}

git remote add origin https://github.com/xxzhail23/PbootCMS.git

git remote remove {{remote_name}}

git remote rename {{old_name}} {{new_name}}

# O AR A B AR

## Y AH— Mo XA, § 5 kgit push

git push {{remote_name}} {{local_branch}}

# IR X AR RN E

git push {{remote_name}} -u {{remote_branch}}
# MBpEEEFH—INaX

git push {{remote_name}} —--delete {{remote_branch}}

# W TR E

git fetch # 47 Hl

git merge # &

git pull # B I A 3F

git pull origin master # 4§ & it #2 JE B 4 % 47 Bl

t EERAS

git status

git diff # # 4 EFZ X H RO AH B K
git log # BH A% HE, WK Head 7 B
git log —--oneline --decorate —--graph

BT 2 € BB SCHF

git rm -r -n —--cached data/
git rm -n —--cached data/
git commit -m "delete"

git push

XEE

git config --global http.postBuffer 524288000

SRMBBEEH

YRR 15553 MR IUAE T ity

git checkout -b iss53 # & Y 3l 4 %, Al & #H 49 £
#ENTTERS

git branch iss53

git checkout iss53

# R EHE bug

# 15 2 ¥ B F main

Qi3]
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git checkout main
git merge issb53

# &5 Mk iss53
git branch -d iss53

WERA ARV T2 S EHE

git merge iss53 --allow-unrelated-histories
TR git BIITIRE

ssh Hii 3ik: git@github.com:zhaisilong/software.git https #b Hik: https://github.com/
zhaisilong/software

git remote set-url origin <ssh#i 3> | <httpsh ik >

EESLHE

# £ Git, D JEsthHt K Fstatus:
$ git config --global alias.st status

4.2.2 BEEFRRIHF
AFFEMKE .gitignore XM, GitHub L& NFRATHER T & MECE SO, HFEAS— T AR T .
B e S ] PAE AR S« https://github.com/github/gitignore
-gitignore CFRMAMIELNT :
1. R
o RACVFFT TR
FDARE I FRUERY glob A PLHT
L IT SR AN 2
! IPRFRIRE %,/ 85 RFORH K /* . 3s AIPAILEC app. s, {HIIAILAL js/app.js.
o FORILHE R 25 H 5%

wooA »e

4.2.3 FER

THHAVFARRF—A Git @A T —A Git AT H 3. BUAOLT, PRSI TIHRE — 50
JE [) 4 1A H S

QEAA . gitmodules WSCHF. XBCESCIFRAF T H URL 5 C 2 FHUK A F Sk [0 AT

git submodule add
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REFRFEROEE

1E# clone & TR 52 J5, BT .submodule SCHAFFA74E someSubmodule £ 48 H 2h4E . H/2 B 245
M. IBFHFEIAT 2 s

# clone R& EWHEMLE ——recursive, S UFMWBENLAEFCEFHE —NTH R
git clone —--recursive https://github.com/chaconinc/MainProject

# BE T HE

## A RAT e LA B E X

git submodule init

#H NZREFNR T AREAREXAEFIENAENRR (FEHRR) .
git submodule update

#OEH T HER
## Git Ko #FNTHIREMBHF EH, RINEH master o X
git submodule update —--remote

424 HREER

WERRRE] A E BB, H A BAEIC IR BRI PR SRR, ARATABE] git tag 25 EFT EARZE .

git tag # BEE A F R

git tag —-a v1.0

git tag -a v0.9 85fc7e7 # B AR, =it T W iE
git log —-oneline —--decorate —-—-graph
tREERERE R

git tag -a v1.0 -m "runoob.com#ip Z"

# F gpg ¥ EATER R

4.2.5 Gitee

@‘i;ﬁ GitHub I, [ I P 22038 B 1) U 7 D BER N, A s & BT i i o0 (i P At
) .

UERIATA R Git B, T RAGE I AR Git $TE AR S5

Gitee

4.2.6 git-lfs

# %

sudo apt-get install git-1fs

#OXB git, X—FWEHHEKLT git WL REBE, &% .gitconfig X #
git 1fs install

I LES SB35 0 B2 F ISP, LFS Scib, S FEmCR . BAEse s 2 A ok 3
.gitattributes Fir & SCAF

git 1fs track "*.sqgl"

git 1fs untrack " 44 .doc"

git 1lfs ls-files

git add .gitattributes

git commit -m "add .gitattributes"
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4.2.7 Links

o Git FHEMATT, HEXTWAASHE! | REEN

4.3 Aria2

4.3.1 Setup

conda install aria2 -c biconda # Recommended
sudo apt-get install aria2 # Debian
yay —-S aria2 # Arch

WebUI can be found with google chrome plugins, search by aria2 for chrome.

Most useful commands

# —--continue, --split, max, 7 [ B T % %, --out
aria2c {{URL}} -c -s2 -x8 -j 10 -o out.zip

# download to pwd

aria2c <URL>

#

aria2c -s2 -o out.type <URL>

#

aria2c -c <URL>

# use proxy

aria2c all-proxy=127.0.0.1:10809 <URL>

# T TR

aria2c xxx.torrnet

aria2c -S target.torrent # F| H 7 7 &

aria2c --select—-file=1,4-7 target.torrent # #t £ | # # T

4.3.2 Configuration

XHETWE, aria2.session 5 aria2.conf —FEIE etc P, FNILHELA daemon BB 5h

sudo mkdir -p /etc/aria2 && cd /etc/aria2 #37 # L 1 &

sudo touch aria2.session ## & session X1, A RXZH T %, T W &48%
sudo chmod 777 aria2.session #i#% H arial2.session?® &

sudo vim aria2.conf #4| Z i & X

# arial.conf

# EE, RELAAHATAEE
dir=/home/seeyou/ | #
disable-ipv6=true

#ITH roc W HW RN T % web & 3 A
enable-rpc=true
rpc-allow-origin-all=true
rpc-listen-all=true

#rpc—-listen-port=6800
#HBF R S %

@3
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continue=true
input-file=/etc/aria2/aria2.session
save—-session=/etc/aria2/aria2.session

#a K FH T RE S A
max—-concurrent-downloads=20
save-session-interval=120

# Http/FTP #f *
connect-timeout=120
#lowest—-speed-1imit=10K

#F IR % & % H K
max—-connection-per-server=10
#max—-file-not-found=2

tRANX R RN, TREABKLERBAARTRIBE DN, HTAXHEER

min-split-size=10M

FEXHERALER, BHAENME: 5
split=10

check-certificate=false
#http-no-cache=true

# R R E
all-proxy=127.0.0.1:10809

4.3.3 B3h

sudo aria2c —--conf-path=/etc/aria2/aria2.conf -D

HHLESN, BIPALAAHIER A KDE B, tips: alt + space ->autostart.,

A& Debian 2 HLfik H 2294 5 ITHLE S RIA

sudo vim /etc/init.d/aria2c # ¥ 4u JF AL B F B A

sudo chmod 755 /etc/init.d/aria2c # & LR E 4 755 (a+x)
sudo update-rc.d aria2c defaults # A0 ariaZc M5 2| L E 7

sudo service aria2c start # & # Hl %
sudo systemctl status aria2c # & & % % &

#!/bin/sh

### BEGIN INIT INFO
# Provides: arial2

# Required-Start: Sremote_fs Snetwork
# Required-Stop: Sremote_fs Snetwork
# Default-Start: 2 3 4 5

# Default-Stop: 0 1 6

# Short-Description: Aria2 Downloader
### END INIT INFO

case "S$S1" in

start)

echo -n "B F EAria2c"
aria2c --conf-path=/etc/aria2/aria2.conf -D

(T W akZE)
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i

stop)

echo -n "E X HAria2c"
killall ariaZ2c

i

restart)

killall ariaZ2c

aria2c --conf-path=/etc/aria2/aria2.conf -D
esac
exit
4.4 SSH

SSH-Key 55— gpg %914 Fr <l
L FAB A a4 0 id_rsa A R0 W5 SR 7E -
2. NHWIRE A ~/ .ssh/authorized_keys A HRK.
3. — AP A .
4. EPIBURABER S, MW SHMsE. 700
ssh 2L PIFRL 511 2 4L :
L BT A 24l
2. BT meIm AN

4.41 RSA %48

passphrase J& ik 45 1%, PAMSRZ A, ik Paasmid fil.
SAE ~/ . ssh T 1d_rsa, id_rsa.pub WS, 25l @81 A4

# £ R ssh-key, ®wE H & (rsa. dsa) , W Hfiw s (T#H)
ssh-keygen -t rsa -b 2048 -C "957574373@gqg.com" —-f ./zhaisilong_rsa

RN R i
ssh-copy—-id -i ~/.ssh/id_rsa.pub root@l172.xx.yy.zzz

FIT A5 A 2 SO

ssh-keygen -y -e -f <private key>

N SR R R AR

scp ~/.ssh/id_rsa.pub root@47.111.225.3:/root/.ssh/

# FEARIE .ssh fo authorized keys # R A H F B CHE MR . & N % i & 2
chmod -R 700 ~/.ssh/

chmod 600 ~/.ssh/authorized_keys

Qi3]
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# £ fl ssh-copy-id W & & % i ¥

cat id_rsa.pub >> authorized_keys

BERTERSE
fa AR DL, A Tl E AP R

ssh -p 22 username@hostname -i "~/.ssh/my_id_rsa"

BC R P, ] H B E AL SO

vim ~/.ssh/config

Host alias
HostName hostname
User root
Port 22
IdentityFile ~/.ssh/id_rsa

4.4.2 BLEZEEH sshd HIECE
— AT ERCE . T LA Ubuntu 2y i

sudo vim /etc/ssh/sshd_config

PasswordAuthentication yes

PubkeyAuthentication yes

#ATERFERT, TUEATDGHEX
PasswordAuthentication no

# EHrootlk FEK, FLE, BEATZ2MH, FRE

PermitRootLogin no

# BB sshd s & X

systemctl reload sshd

4.4.3 See also

* Linux i) SSH IR a2 T ikl

4.5 System Control

4.5.1 Proc

/proc/cpuinfo cpuﬁﬁ{ﬁ,%
/proc/mounts % % ¥ {# H
/proc/uptime % % E. ﬁéfé
/proc/version Linux i #%

/proc/swaps X # = [A 8 £ A %

CFoiaks:)
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/proc/stat Fr H W CPUJE 3 12 &

/proc/net M F# & f& ‘%

/proc/tty tty® & & &

/proc/vmstat KWK F &t &

/proc/diskstats B % # # 5 &

/proc/zoneinfo & 7& W F = A é’]%ﬁ’% K, M EMNKFTAREAR

PAF 2 /proc HgH#ifE N {55

n\\y

/proc/N pid ANH 3 £ &
/proc/N/cmdline # & B 3 @ 4
/proc/N/cwd # # | # B2 Y@ T
/proc/N/environ # B FE T &
/proc/N/exe 4k ¥ %] ¥t 2 oy $ 47
/proc/N/fd & 4 I B X B T A ’JX#% #
/proc/N/maps § # M X A 7 B 4 5 B
/proc/N/mem 3§ R # 2 ?éf’ﬁé'] V*]ﬂ?, I 132
/proc/N/root %% # F| 3
/proc/N/stat #7? )
/proc/N/statm # # T%Jﬂ é’] AR A

/proc/N/status #H B W% A fF B, MHstat/statm® B 7 3% 4
/proc/self # HEH YW EAEBATHH#E

4.6 L&

4.7 LREEH

4.6. &% 51
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CHAPTER D

Python

5.1 Python

5.1.1 Python %%

%23t Python

o f0fif{E Ubuntu 20.04 |42 Python 3.9

23R pip

# Ubuntu H % %% 3.8
sudo apt install python3
sudo apt install python3-pip

5.1.2 Python OS

import os

os.
os.
os.

os
os

chdir (path)
getcwd ()
listdir (path)

.makedirs ('/home/seeyou/a/b/c', exist_ok=True)
.mkdir ('./book', exist_ok=True)

os.
os.
os.
os.
os.
os.

remove (path)
removedirs (path)
rename (src, dst)
chmod (path, mode)
chown (path, uid, gid)
close (fd)

@3
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os.getppid() # R # A2 id
os.getpid() # % Ff# E & id
import os.path

# iR [E 4ot B AR
os.path.abspath (path)

# I E X4
os.path.basename (path)

# R E R
os.path.dirname (path)

t REHTHE

os.path.exists (path)

# XKD

os.path.getsize (path)

# A B

os.path.isabs (path)
os.path.isfile (path)
os.path.isdir (path)
os.path.islink (path)
os.path.ismount (path)

# OB ZA XA
os.path.join(pathl[, path2[, ...11)
# RE XX L SE, BRE—AT4
os.path.split (path)

IHREIEHIMETE

os.environ['WORKON_HOME'] = "value"

#RBAELE, BEE M
os.environ.get ('WORKON_HOME")
os.getenv ('path')

# M %X E

del os.environ['WORKON_HOME ']

L4 hugging face AR IRBOR T, AT PALNIE

import os
proxy="http://127.0.0.1:10809"
os.environ['https_proxy'] = proxy
os.environ['http_proxy'] = proxy
from datasets import Dataset
import datasets

train_test_ds: Dataset = datasets.load_dataset ('bookcorpus',

split="train+test"')

54

Chapter 5. Python




zsl-tools, 47 0.2.0

5.1.3 Python Debug

Python YIRHAT A =Fl, —FRSPATIFRL, — M@ E IR, —Fh2 i r R

Hor, e AR AT L, dust2 pdb i
pdb A 2 Bl A

F1ERARTE (FARABARRT, E44ATEHEMRLAR)
python3 -m pdb filename.py

#2. BAR T (FEERRARAGRE T A —TRBRAEBFEFZARAG)
import pdb;pdb.set_trace()

pdb &EHd&

1 EEFLYMEENRFILTEREG (ZR2BT)
11 EF LM B R RERY A RKRE

A
b

b lineno
b filename:lineno
b functionname

il T

tbreak

tbreak lineno

tbreak filename:lineno
tbreak functionname

BB R

cl

cl filename:lineno

cl bpnumber [bpnumber ...]

THEZEME

p expression, expression 4 Python K ik =

ZAT A W a4
s RATT — 47T (BB H#FNEBEHK
n AT 1T (Fa#ENEBH
r WAT -7 (EEHFHS
FEZFATH R &4

c HEHATTE, HBHEDH— N A
unt lineno HEWT A HEZETEHE T ( gy

j lineno H#HK# B 2T (EE, #BL & RELHAT)

a ERBEYHATHBERG S EMEHWE

THZTERE

whatis expression

B X IAMAE

(Rt

5.1. Python
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interact

B — /A python WREAMBER, AL REGH LA A ZHE (£ fctrl+dik Epdd)
TH K E L

w

R’ # pdo
q

See also

« 10 4R 4 4R Python 11448 pdb

5.1.4 Python g
S Python HERBUEFHEATHE, R A—TFUARDCHEE, RGBT A RO I A& 23—, B O
SA, BRI, (RSEERLZ RS

o 2 i/ R 5 HLIE A I HBORBOR, SRR E L T, Sl R £ DART 2 B R 75 B A
X LU A S AE requirements BLTR 25 B TTA%, 10 H. docker LAY I Z¢ %% requirements 43 511 ;

o Y HQU iR/ R 55 i EL DAY I OIS, 2 T AR 22 T I M BSOS AT EL o, i Lt AN SR 15 A
PREORTRCE R A ] RE S T H B HOBTC VAR B s 8 AR AN 2R 55 B bA, Python 7
SEBRIH Y 2, AU PR AR )

Python EfIIMEERTRIIAR
5 A R U385 45 i T 52 virtualenv, virtualenvwrapper, pipenv, 52 [, 3% JUFP R I FREE 1945 BRA A2 KL
T virtualenv, H@MTORFEREE, BB T EGRCR.
virtualenv -> virtualenvwrapper -> pipenv 41
pipenv F{LF
1 BRI X Rk, pipenv £7E5 H H 3% F 2% Pipfile I Pipfile.lock S
2. LR A TOREWOE REUERSR , BT SO R BT AR

3. IR, ATLA B SR RO R PO AL, R RN R . thnl PAiEST pipenv graph
KA LIS AR

4. BRI THEAE RIS IATES, 384 pipenv run python xx.py, RIAITE AL NI4T python 3L
5. T docker Z#fLE PR, Pipfile SC{4F 37 42 i requirements SO, EF-100 HARAS docker fLE B, 3 4b,
6. pipfile if L FF-dev F1EE, W DAYERIAM BrZe 28 F 2 I TR, WAL =g 35 .
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pip install pipenv # % ¥ pipenv
pip uninstall pipenv # # # pipenv
pipenv —-python 3.6 # #7 #h fL 4 & R A B 3 5

#E—RWE R B
# R Pipfile HIRF, ZRAMARBMAE

pipenv install

pipenv —-rm # iR 4RI E P, E & Pipfile Lo HM#

#ONE WA E
cd path/to/env
pipenv shell

exit B E W5

pipenv 1nstall XXX 7}‘5 KR #i A
pipenv install ffdev XXX ZEME
pipenv uninstall xx: # #f ?k@
pipenv graph # & & H f[ #% B fﬁ{f&%/@
pipenv --venv # B 78 i B L K B RAE

:\:\
N
e

pipenv install requests==2.13.0

pipenv install "requests~=2.2" # i W W E R A (XM Y FEH==2.%)
pipenv update --outdated # # & # 7

pipenv update # ¥ i

pipenv update <4 &> # 4§ & F I

pipenv lock -r > requirements.txt # Pipfile E WA AR requirements.txt
pipenv lock -r --dev-only > requirements.txt ReE W FLARENA

pipenv lock -r --dev > requirements.txt # % ﬁ %Z%ﬂi}% + RINMFTEN A

pipenv install -r path/to/requirements.txt # % ¥ requirements.txt

pipenv run python --version # 1 %8 ¥t N\ shell iz 4] python

# M\ setup.py ZERHAE
pipenv install -e

pipenv —-python 3.7 ] 3.7k APythonif &

Pipfile

55— WAEI H His AT pipenv iy AL, SAETH T AIH— 144 Pipfile 193C{F

[ [source]]

url = "https://pypi.org/simple"
verify_ssl = true

name = "pypi"

[packages]
requests—html = "*"

[dev-packages]

=

Pz
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[requires]
python_version = "3.7"

Pipfile.lock 3C{%

Pipfile.lock 7 Ji] 1 pip H—2E7 1 2 et BRIATEOLT . Pipfiledock 3545~ F 2K 11 sha256 My fEL. iX
A PAGE pip BES PRUEMANF ALY PyPL 22 3 A Iyl 5 70 AN A 1 9 45 PRJ5E T 225 L I B PRI B ) IE A 1

ek

Pipfile I Pipfile.lock ~N—2{J5[A : 4 pipenv install %25 —28 HAE K4, Al TensorFlow S5 RL2440, TEZE%%5¢
0, IEFEMNT ORI B, TRES BT A], AT RERLS: cul+C {Z 1R T, W E £ %4520, Pipfile
CATATEM, (H2BAMEITsEHof, FrPA Pipfiledock %A 5 A58 . H: MR Pipfilelock; ] pipenv
lock HHAER

FIEZTELE: (env)
cenv ST DABE SRS, TERFTT R I R SR A b

echo —e 'HELLO==WORLD \n CONFIG_PATH=S${HOME}/.config/foo' >> .env

|

AISRARE env SCHL T AN R RO B4R R B0 A HAMAAFR, ARPTPA 4~ PIPENV_DOTENV_LOCATION ¥

A=
A

’pLpu\J\LLV\/:hN\ _LOCATION=/path/to/.env pipenv shell

A% || pipenv Jl#.env SCfF, DAY E PIPENV_DONT_LOAD_ENV Ffh575 i :

’ PIPENV_DONT_LOAD_ENV=1 pipenv shell

Hit

alias prp="pipenv run python" # > 47 LN F

e R &R

[ [source]]
url = "https://mirrors.aliyun.com/pypi/simple"
verify_ssl = true

name = "pypi"
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IMERYTR
43 i Pipfile A1 Pipfile.lock S 4-F| # K pipenv install

e EMIRE B RAE

CEUVER

# REXNHEELE, pipenv 2 E YW EHKXTAUE .venv WE X, WEHLEE R K I XA .
—venv | .
export PIPENV_VENV_IN_PROJECT=1

# BCEFREERXTFHEURE .venv W H X, K5 EAT pipenv run #H # pipenv shell pipenv.
S# A FE .venv T Al B E WK

mkdir .venv

pipenv shell

# % B WORKON HOME B|H iy 7 (WwWEYHERXTELAH . .venv, W EE X %) .
export WORKON_HOME=S$HOME/.virtualenvs

See also

 Python—pipenv } /[ & T FE
* Python ZIHAGHEAHAS (pipenv)

5.1.5 Poetry

poetry J&—1> Python FESIFRGEHIKHE B TR . poetry Hl pipenv 281, J3 ShibFefit T FTEAI AT HIIRE .
TSR ARG pipenv 17 7 12
NIVAT %S R U AT D A7 333 2 < R
T 713 Poetry f [y 1L
FHEE Pipenv, Poetry j&— /AL £
* Github
* HIM
o H TR

poetry 23t

- ()

curl -sSL https://install.python-poetry.org | python3 -

i (pip) R T BT ARROB I ARG pip 7 N ELH 2

pip install --user poetry
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£/
TEMEL

poetry new poetry-demo

QLT

poetry-demo

F— pyproject.toml
— README.rst

I— poetry_demo

| L __init__.py
L— tests
F— _ init__.py

L— test_poetry_demo.py

BT TR, R DMEEA TAERYELA Bt T a2,

poetry init # 4 & pyproject.toml

TR

poetry install # f##7 } % %k pyproject.toml Bk #i &
poetry add numpy requests # % 3 4

poetry add pytest —-dev # 15 & A 7 A K
poetry add flask=2.22.0 # 5 & H K

pacd

7 SR
@ 3 E

poetry install --no-dev # — f & & 0
poetry update # ¥ ¥ Br A 41 & A B K
poetry self update

poetry update numpy # ¥ ¥ 4F £ K B A
poetry remove numpy #

poetry show ——outdated # # & 7 DL ¥ 3 &y K #i
poetry show # & & T H % % WK #

poetry show numpy # & & T H % 3% W K #
poetry show -t # W 4% &EF N E % & KKM

o

N

add

poetry add pendulum@~2.0.5
poetry add "pendulum>=2.0.5"

poetry add pendulum@latest

poetry add git+https://github.com/sdispater/pendulum.git

poetry add git+ssh://gitQ@github.com/sdispater/pendulum.git
poetry add git+https://github.com/sdispater/pendulum.git#develop
poetry add git+https://github.com/sdispater/pendulum.git#2.0.5

poetry add ./my-package/
poetry add ../my-package/dist/my-package-0.1.0.tar.gz
poetry add ../my-package/dist/my_package-0.1.0.whl

cache
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poetry cache list

poetry cache clear --all
poetry cache clear <cache>

RESI PR B

poetry lock # #i&® (A %%¥) Wi RHMA

# X MRS

poetry env use python3.7

poetry env use /full/path/to/python
poetry env use system

poetry shell

poetry run python -V

poetry env info

poetry env list

poetry env list —--full-path

poetry env remove python3.7 # | % 3 A B & W37 5
poetry run python -V

# 5

poetry export —-f requirements.txt —--output requirements.txt
# ——dev

# ——extras (-E): BB IK #

=

# ——without-hashes: & W& Vo %

(NILFI e

poetry build

# pypi
poetry config http-basic.pypi username password
poetry publish

#AFHEBECHMARRE

poetry config repositories.foo https://foo.bar/simple/
poetry config http-basic.foo username password

poetry publish -r my-repository

BE LR KR

[[tool.poetry.source]]

name = "aliyun"

url = "https://mirrors.aliyun.com/pypi/simple/"
secondary = true

[[tool.poetry.source]]

name = "tsinghua"

url = "https://pypi.tuna.tsinghua.edu.cn/simple/"
default = true

WATPA iy 47
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poetry config repositories.tuna https://pypi.tuna.tsinghua.edu.cn/simple
poetry config repositories.tuna —--unset

e
P R ELAR R AT AT A
PR AT A TRE 7 I R B 1 -

[tool.poetry.scripts]
abc = "bca.abc:main"

R E

JRAS R il -
o RFES AL2 i >=1.2.0<2.0.0
s WIRS: ~1.23 83 >=1.2.3<1.3.0
e HE: 1.¥ 0% >=1.0.0<2.0.0

poetry K2 HHACE

Tips: poetry config 2 J5#; ——unset. —-local
* unset : 51 & KL C
o local: WCE FONAHIA I H AR, AR 4 e e

poetry config —--list

# T UREREUABERANZLEETEN .venv H R E
poetry config virtualenvs.in-project true

P EREREFEAXANGATUAENANCLEINZ LY, TAREMNFEKE
poetry config virtualenvs.create false —--local

poetry config virtualenvs.path .virtualenvs --local

V7 python3.8(f1FE) PATN, ANFE poetry config virtualenvs.in-project true

Python Poetry EI2 8 2K EE BIIRRRINE

2 Poetry JEHKEE pip RAEAT LN, FrUATRATAT DA BB pip S8R A PRI .

mkdir -p ~/.pip && vim ~/.pip/pip.conf

[global]

index-url = http://mirrors.aliyun.com/pypi/simple/
[install]

trusted-host = mirrors.aliyun.com
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See also

* Python {45 HH poetry Ffifi Ji]
* Poetry Fl2£45 3 Python HE 1Ll ¥1 15

5.1.6 Pyenv

curl https://pyenv.run | bash

export PATH="SHOME/.pyenv/bin:$SPATH"

eval "$(pyenv init -)"

eval "$(pyenv virtualenv-init -)"

pyenv install --1list | grep ' 3.9'

pyenv install 3.9.4

pyenv versions

pyenv global 3.8.0

pyenv local 2.7.17

5.2 Python DataFrame

5.2.1 Python Apache Arrow

Python ‘F J5 SR

Arrow manages data in arrays (pyarrow.Array), which can be grouped in tables (pyarrow.Table) to represent columns of

data in tabular data.

Arrow also provides support for various formats to get those tabular data in and out of disk and networks. Most commonly
used formats are Parquet (Reading and Writing the Apache Parquet Format) and the IPC format (Streaming, Serialization,

and IPC).

RE

conda install -c conda-forge pyarrow

pip install pyarrow

5.2. Python DataFrame
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EEER
ke etz

import pyarrow as pa
from pyarrow.lib import Table, Int8Array, Intl6Array
days: Int8Array = pa.array([l, 12, 17, 23, 28], type=pa.int8())
months: Int8Array = pa.array([l, 3, 5, 7, 11, type=pa.int8())
years: Intl6Array = pa.array([1990, 2000, 1995, 2000, 1995], type=pa.intl6())
birthdays_table: Table = pa.table([days, months, years],
names=["days", "months", "years"])

PRAFFIIN BEE =

import pyarrow.parquet as pqg
pg.write_table (birthdays_table, 'birthdays.parquet')
reloaded_birthdays = pg.read_table('birthdays.parquet')

e

import pyarrow.compute as pc
pc.value_counts (birthdays_table["years"])

VBTN G/

import pyarrow.dataset as ds
ds.write_dataset (birthdays_table, "savedir", format="parquet",
partitioning=ds.partitioning(
pa.schema ([birthdays_table.schema.field("years")])
))

birthdays_dataset = ds.dataset ("savedir", format="parquet", partitioning=["vyears"])

5.2.2 Python CSV

import csv

with open('eggs.csv', newline='"') as csvfile:
spamreader = csv.reader (csvfile, delimiter=' ', quotechar='|")
for row in spamreader:
print (', '.join(row))

# Spam, Spam, Spam, Spam, Spam, Baked Beans
# Spam, Lovely Spam, Wonderful Spam

5.2.3 Jsonlines

Jsonlines T-Jf}

pip install jsonlines

import jsonlines

with jsonlines.open('input.jsonl') as reader:
for obj in reader:

CFUigks:)
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with jsonlines.open('output.jsonl', mode='w")
writer.write(...)

as writer:

5.2.4 Pandas

IR BIEX &R

# AT RN
import pandas as pd

81)
index ¥ # &

np.nan, 6, 8], index=['c',

pd.Series ([1, 3,
# 35 E series Wy
pd.Series ([1, 3,
# f| # DataFrame
pd.DataFrame (np.array ([
(1, 2,
(4, 5,
(7, 8,
index=[

S5
index,
oY

np.nan,

3]/
61,
9]

'i

1), v, 'ii', '"iii'], columns=['A',

va,

T
a

vcv])

ia]

df.head (2)
df.tail(3)

df.describe () # % % it 5 &

EL]

df['A'"]
df[0:3]

# %5 4B
# EATHRR

df.
df.loc[['2021-01-01",
df.loc[['std'], ...]

df.at[int (index),

df.iloc[3:5, 0: 3]

loc['2021-01-01':'2021-01-02",

'2021-01-

'column_nam']

tFREASENEIIME

['A'I IBV]]
0z'1, ['A',

# BR

R

# x5 H R
df.sort_values (by='C")

# EBEEINFAN 0 THE

df .nlargest (2,
# kA
df.sample (5)
df.sample (frac=0.01)

'A')

# KM 1%
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# A AT TR E
df.iloc[2, 2] = 1111

A
df.loc['20130101', 'B'] = 2222

# R AT RE

df .B[df.A > 4] = 0

# 7 W

df['F'] = np.nan

df ['E'] = pd.Series([1, 2, 3, 4, 5, 6]) # K )JF#&E -

# % 3 B E

a: [[Val, ’1‘21, V4‘2'], ['a', I7OV, I0.03lJ, [lbl, '5', IOIJ]
df = pd.DataFrame (a, columns=['coll', 'col2', 'col3'])
df.coll[df.coll == 'a'] = 'm'

data['type'].str.contains('red")
data['type'].isin(['red', 'yellow'])

/RE T HBU
python PN sum XA /REFIRAN,  EIHRIL SR

abnormal = (datalareas[1]] < 10) | (datalareas[1l]] > 1led)
data = data[~abnormal]
sum (abnormal)

G PR R AR

data['Type'].value_counts () [0:20]

df #%3f% array

df.values

AhFRERR{E

df2.dropna (how="any"') # 3 & & # 1§
df2.fillna (df2.mean())

2

np.random.seed (999)

df = pd.DataFrame (np.random.rand(10,4), columns = ['a', 'b', 'c', 'd'])
df .plot ()

df .plot.bar ()

df .plot.bar (stacked=True)

df. T # # &
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BHE

pd.concat (objs, axis=0, join='outer', Jjoin_axes=None, ignore_index=False,
keys=None, levels=None, names=None, verify_integrity=False)

#H oa fFARAR, ZEBRIAN
dfl.merge (df2, how='inner', on='a')
# how: left, right, cross

B3t
ffH pandas H#EF51k

import pandas as pd

df = pd.DataFrame ([range(l11l), range(100,110)], columns=list ('abcdefghijk'))
df .to_pickle('my_df.pickle")

df2 = pd.read_pickle('my_df.pickle'")

it
* Python #5712 pandas Gt it4-1fr
5.2.5 Numpy

NumPy @i

numpy .array (object, dtype = None, copy = True, order = None, subok = False, ndmin =_
—0) # -> ndarray

ndarray.ndim # #{ 40 4 &

ndarray.dtype

ndarray.itemsize # # 4 7T & B AN F KN

ndarray.size # # 4 K/, flatten Jg K & shape: (3, 2) -> size: 6
b.size * b.itemsize # 4 & W #

ndarray.shape # #{ 41 #

#EMBAXN LR

ndarray.reshape (2, 3)

HiEREBIMR: dtype

g dtype X5, AT HEERAINEIRER

dt = np.dtype (np.int32)

ellfeat g e it
dt = np.dtype([('age', np.int8)]) # B A Z: [("F K L', FHEELAH)]
a = np.array ([(10,), (20,), (30,)1, dtype = dt) # —-> [(10,) (20,) (30,)]

al'age'] # FERATHT M B A%E

5.2. Python DataFrame 67



https://blog.csdn.net/A632189007/article/details/76176985

zsl-tools, A7 0.2.0

PR SRiOk NS

student = np.dtype ([ ('name','s20"), ('age', 'il"), ('marks', 'f4"')])
a = np.array([('abc', 21, 50), ('xyz', 18, 75)1, dtype student)

(L3 & 6]t

arr.astype ()

St BiEeE dtype

B R MU diype X4k SR BRKA, TR LR 4iTS. b’ — boolean ‘i’ — (signed) integer

u’ —unsigned integer ‘f’ — floating-point ‘c’ — complex-floating point ‘m’ —timedelta ‘M’ — datetime ‘O’
— (Python) objects ‘S’ , ‘a’ —(byte-)string ‘U’ — Unicode ‘V’ —raw data (void)

dtype X} 4

bool

inti # FEREREHEH
int8, intl16, int32, inté64,
uint8, uintl6, uint32, uint64
floatl6, float32

float64 # or float

complex64

complex128 # complex

€I NumPy $4H
HEFWREIE

list = [1,2,3,4]

arr = np.array(list)

arr = np.asarray(list) # "% 2 7 5 8 7]

# R T H R R A #ndarray R 4

it = iter(list)

x = np.fromiter (it, dtype = float, count = 2)

&£/ NumPy E 68

np.empty ((3, 2), dtype = int)
np.zeros((2, 3), order =
np.eye(2)

np.ones ((2, 3))
np.arange(7) # [0 1 2 3 4 5 6]
np.repeat ([1, 21, 2) # [1, 1, 2, 2]
np.tile([1, 2], 2) # [1, 2, 1, 2]
mat = np.matrix ('l 2; 3 4")

mat.T

mat . H # i F

mat.I # 3 48 [&
np.matlib.identity (5)

|
Q
STy
@]
A
e
RS
N
o
=
<
o
Pai
o
s
=
:}l
=
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np.arange (start, stop, step, dtype)
np.linspace(start, stop, num, dtype)
np.logspace (start, stop, num, base, dtype)

NumPy Z4RiR{E
HABPEREHE

a = np.array([[1,2,30],[10,15,411)
b = np.array([[1,2,3],[12, 19, 29]1])

A B

np.vstack((a,b)) #
np.hstack((a,b)) #

A

i
X

HWAYR

arr_name [start: end: step]

# ¥ 4 4 H 5 linspace
np.linspace (5,15, 10)

# BN EsliceR KAl B — M HA
a = np.arange (10)

s = slice(2,7,2)

HARS I 5T

, ROAEMYEEZAE S DUH— S ... kA pblo, =, :1=b[0, ...]

al:,11 # BLA

al:, [1,21]1 # W £ 7|

all,:]1 # HUT

all1,21,:1 # BL 247

all:1] # BT %

alal:,11>2,] # ¥ & {Fi )&

al(al:,11>2) & (al:,11<4),1 # % & 1t-3t )k
a.T # # &

np.transpose (a) # # &

a.flatten() # & F, R E# I
a.ravel() # &F, BREME, TIKEE
a.shape = (6,4) # H#E & E PR

(i)
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a.reshape ((6,4)) # & [F# I
a.resize((6,4)) # & [EH A

B A G

# KF4 B

hstack ((a, b))
concatenate((a, b), axis=1)
# EHA A

vstack ((a, b))
concatenatel ((a, b), axis=0)
dstack((a, b)) # % JEH #

e bpadl)

hsplit(a, 3) # =/ F %4
split(a, 3, axis=1)
vsplit(a, 3)

split(a, 3, axis=0)

dplit (a, 3)

KA AR

b.tolist ()
a.astype (int) # &4 XA

AR HERF

np.sort (a)

a.sort ()

a.sort (axis=0) # % 7| # )7
np.argsort (a) # & FE & T 5
alnp.argsort (-a)] # ? :

NumPy $4HER

a = np.array([[1,2,3,4],12,4,5,6],[10,20,39,311)
# THEAB K order R EXRRFT 1
for x in np.nditer (at):
print (x, end= ' ')
# _ERFEERRESHE
for x,y in np.nditer([a,b]):
print ("&d:sd" % (x,V¥))

70
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NumPy $48 %

ndarray.max (axis = 0) # xf 7| #4781, @ 4 2 47
ndarray.min ()
ndarray.sum()

NumPy FFrERIR{E

np.char.add(['hello'], [' gikegu.com'])

np.char.add(['hello', 'hi'],[' gikegu.com', ' kevin'])
np.char.multiply ('gikegu ', 3)

np.char.center ('gikegu', 20, fillchar = '*') # —> *x*dtrgikegurrrrrris
np.char.capitalize ()

np.char.title()

np.char.lower ()

np.char.upper ()

np.char.split ()

np.char.splitlines () # i [ F & 8§ #8477 &, #=ATH A AW .
np.char.strip()

np.char.join(':", "dmy")
np.char.join([":","="], ['dmy"', "ymd"'])

np.char.replace ()

#FAREERD

a = np.char.encode('gikegu', 'gb2312")
print (a)

print (np.char.decode(a, 'gh2312"))

NumPy HEFF. &R, it#

| AP | | 220 | TAEXR LB 1 - | :—— :——I 1l quicksort | 1 | O(m"2) |0 Ino |l
mergesort | 2 | O(nlog(n)) | ~n/2 | yes | | heapsort | 3 1 O(nlog(n)) 1 0 no |

np.sort (a, axis, kind, order) # kind='quicksort', e.g. order = 'name'
np.argsort() # REHAF)FEHEI, ATEHHKL
np.lexsort() # Z F A F, REHUAF)FREH L5, AT EMHMH4A

np.argmax () # —-> Index
np.argmin () # —-> Index
np.nonzero () # —> Index

np.where() # HRHFUFH A LN LH, KEHZKT
numpy.extract () # # —> & & o0&

NumPy E%}

NumPy @&

np.sqrt ()
np.std()

# =B %K

sin ()
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cos ()

tan ()

arcsin ()

arccos ()

arctan ()

degrees() # & F F A4 R

around (num, decimals)

floor ()
ceil ()
NumPy Gt

a = np.array([[2,10,20],[80,43,311,1[22,43,1011)
# EREEWHLE, ZBATEHNRENEREAHE
np.amin(a,0) # X 7| ¥ 17 % 1

np.amax ()

t REKAE T amEEE, FRAERNEZ £
np.ptp(a, 1)

# EARHERAHFERANEE, R ANTENENANEZEEEHEZNE L.
np.percentile (input, q, axis) # g: B E W B M, £ 0 ~ 100 = Jq

#FOTERATHFE. FHE. MRFHE
np.median() # {4
np.mean () # F ¥ {E

## fm A F A
wt = np.array ([0, 0, 107])
np.average (a, axis=1, weights = wt))

# IrEEE T £
np.std([1,2,3,4])
np.var ([1,2,3,41)

Hith
FE#HL

np.random.rand (10, 1) # = %4 % 4E
np.random.rand (10) # — 4 414k
# AR & AR AN
np.random.choice ([3, 5, 7, 91,
p=10.1, 0.3, 0.6, 0.01,
size=(100))

np.random.seed (99)

arr = np.array([1, 2, 3, 4, 5])

# [ AL HE 7

new_arr = np.random.permutation (arr)
# shuffle

np.random.shuffle (arr) # J& fL# 1
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BEDLI> 1

# EX QA

x = np.random.normal (loc=1, scale=2, size=(2, 3))

# ZIW A A

np.random.binomial (n=10, p=0.5, size=10)

# £ WA A

np.random.multinomial (n=6, pvals=[1/6, 1/6, 1/6, 1/6, 1/6, 1/6])

NumPy El&F0#1E

NumPy $4URME, LR

ndarray.view() # shallow copy, %1l 454 1% &
ndarray.copy () # deep copy, N 17 4% L

NumPy %EF% = R £

numpy.matlib 5

numpy.matlib.empty (shape, dtype, order)
numpy.matlib.zeros ()
numpy.matlib.ones ()

numpy.matlib.eye () # mn A & 2 I 4 [
numpy .matlib.identity ()

NumPy £x %

numpy.linalg Bk

| SN I BRI | Ak 11— SE |11 1 dot() PMECLHAI AR 2 | vdot() | B [ k) s A |
|3 1 inner() | P52 A 14 | matmul() | P EEH ARG RAR 115 1 detO) | TS RTERIFTHI 116 | solve() | fi#
MR 117 Linv() | SRAT PR FREIE A |

5.2.6 ZipFile

=/

import zipfile
zipFile = zipfile.ZipFile(file_dir, mode="r")

zipFile.infolist ()
zipFile.namelist ()
zipFile.printdir ()

# R X

zipFile = zipfile.ZipFile(file_dir)

for file in zipFile.namelist () :
zipFile.extract (file, 'to_dir")

CFITgkED)
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zipFile.close ()

#HOBE X O E R
zipFile.extractall ('to_dir")

import zipfile
import os

def make_zip(source_dir, output_filename):
mrn R g5 B R OP OB SO
source_dir W A e & 4 B %
example:
make_zip('data', 'data.zip')
zipf = zipfile.ZipFile (output_filename, 'w')
pre_len = len(os.path.dirname (source_dir))
for parent, _, filenames in os.walk (source_dir):
for filename in filenames:
pathfile = os.path.join(parent, filename)
arcname = pathfile[pre_len:].strip(os.path.sep)
zipf.write (pathfile, arcname)
zipf.close ()

5.2.7 Pickle

Pickling SR VFCKF python X G LRA7 Ay i AL 0K A% _E /Y —HEHISCHF

—A)E A ANEMBARAFER) pkl SCPF. BRI AT ATV pkl SCIF, ATRESAE RIS BT
BAMIRED (SQLEEA, bR I 4 ) -

Pickle i J#1I4L A1 71 4k Python Xt 424544, k>l marshalling 5§ flattening. Pickle N 25 EAAATIRYG ! A
FRAM G R (HEHUF Ui (RAM) PEgldis) Feiohn—Fdon (R BRSCR) , E#
s BB A A BRI AR DA RS

DR B

import pickle
# make an example object to pickle
some_obj = {'x':[4,2,1.5,1], 'y':[32,1101],17]1, 'foo':True, 'spam':False}

# B N\ pkl
with open('mypickle.pickle', 'wb') as f:
pickle.dump (some_obj, f)
# note that this will overwrite any existing file
# in the current working directory called 'mypickle.pickle'

# % Bl pkl

with open('mypickle.pickle') as f:
loaded_obj = pickle.load(f)

print ('loaded_obj is', loaded_obj)

il pandas HiZF5I1k
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import pandas as pd

df = pd.DataFrame ([range(l11l), range(100,110)], columns=list ('abcdefghijk'))
df .to_pickle('my_df.pickle")

df2 = pd.read_pickle('my_df.pickle'")

5.2.8 dill

pip install dill

import dill as pickle

with open('kilgariff ngram model.pkl', 'wb') as fout:
pickle.dump (model, fout)

with open('kilgariff_ngram_model.pkl', 'rb') as fin:
model_loaded = pickle.load(fin)

5.3 Python Applications

5.3.1 NLP

5.4 Python 4%

5.4.1 Python s 5% ¥ 10

python —EFEFATH L AALrI Uil HBHI 26 thread BiH 2 LLFEFI multiprocessing 22 #EFE, Ji5 k1%
MEFIAFET yield KT HI R

X 10 AL S ATH — It . thE, SURRREAE, 33044 Coroutine, J2iafT7E A H 1Y
GEET, M AR — R R R X T Z LR UIHITE, 5 T E Rzt Python
1574 10 i asyncio il 2 HEAS Y HMEERLERL .

Python MRS TR K — Bt A BIIE . BwIngEi#s yield A1 send() 1575, SR)57E Python3.4 il AT
asyncio &t 5] A @asyncio.coroutine 25 /ffig$ A yield from {535, 7F Python3.5 | N 24L T async/await 175, H
B IER & i) Python3.6 H asynico 1, Hy Il IR 2R T 54 5E W

yield f2150 2%, yield + send 2 1ME. BT yield 150 AR E yield xxxx [IEZ, BA]PAZE var = yield xxxx [
EE . BRI ESEWDIIGE, —&B 5 RE gL, —2H var SN send() F ik Akt R IME, &
T PR
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iz
PMRR U ) T AR T, R AR H BRI, SR URRITEY . MR TR R LRI BWLH, PR
FEAE [N EARHIEAT, FrPABCA RN AR M, ATRCR L2 LA RS

PR 2 EREIAT, IEARN 2% CPU Y MR k2 IR + e, BEenfiZe, o
T AR AR, AR R PR RE -

PR AR AR RGN — TP AL BUE S5 Y fE

Mg Ry fodd s AU EE Ty, AERIBIETIRAE PSRBT K, R B AAE AT S5 R
5

Z IR Z KRR B B R G RE Ty, PR R LA 2R B A TR 1 fE

A send() 5 ¥ERI S E S OB yield FiksAE, FToA, (Y PR AL TSRS A REVE A send() 7
¥, Bl my_coro.send(10). A&k, WHRIMEILEENE (RS GEN_CREATED’ ), 5 7 K4 None 2 AMP{E
ReE, 2HP TypeError, [F UL, IHZCESEH A next(my_coro) FLig HME (W] PAYH ] my_coro.send(None))
X PR AR E T -

@asyncio.coroutine 5 yield from

yield from range (10) Z#F for i in range(10): yield i
yield from HSHE%R:THb— R R M

import asyncio
import datetime

@asyncio.coroutine # & B — /) £

def display_date (num, loop):
end_time = loop.time() + 10.0
while True:

print ("Loop: Time: ".format (num, datetime.datetime.now()))
if (loop.time() + 1.0) >= end_time:
break

yield from asyncio.sleep(2) # [ 2 A 2 W &£ sleep(2) &K [FH %4 E

loop = asyncio.get_event_loop() # % Bl — {~event_loop
tasks = [display_date(l, loop), display_date (2, loop)]
loop.run_until_complete (asyncio.gather (*tasks)) # "[H 2 "H %| fif A ) tasks T W&

loop.close ()

async 0 await

4208 Python3.5 A tRER ML T 5 B3R SRR, 51T async/await SCESE . i A A A DLXEERR S -
JH async f# @asyncio.coroutine, f4iJf] await ft %5 yield from, FCAGASFSH IR, A Python 131 B
HKeidi, async/await LIRSS A BUARTIAAE . AP yield 153 .

import asyncio
import datetime

async def display_date (num, loop): # EEX—fTHE ®
end_time = loop.time() + 10.0
while True:

(R gksh)
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(22 30
print ("Loop: Time: ".format (num, datetime.datetime.now()))
if (loop.time() + 1.0) >= end_time:
break

await asyncio.sleep(2) # [l 2 H 2 W 2 sleep(2) & [H %4 £

loop = asyncio.get_event_loop() # ik Bl — /> event_loop

tasks = [display_date (1, loop), display_date (2, loop)]

loop.run_until_complete (asyncio.gather (*tasks)) # "[ ZE"H 2| fr f 8 tasks T &
asyncio iR

asyncio Ffi ] 43 =265E
o QIEFLFIEER
o TREEAEA I BT
o KHITEIR
T HFATE A asyncio.get_event_loop() 5 A —AMEEE .

AR R 7 . — 2 run_until_complete() 773, 2 ] run_forever() 77 . run_until_complete()
N'& add_done_callback [ J&p& %L, run_forever() WA DA [ %% X add_done_callback(), H{&2RiEE T wH5
¥

{5 Ff} run_until_complete() 7 :

import asyncio

async def func (future):
await asyncio.sleep (1)
future.set_result ('Future is done!'")

if name_ == '_ main__ ':
loop = asyncio.get_event_loop ()
future = asyncio.Future ()
asyncio.ensure_future (func (future))
print (loop.is_running()) # EF Y WRAMBAZECLZE B 7

loop.run_until_complete (future)
print (future.result ())
loop.close ()

fifi ] run_forever() J5¥5:

import asyncio

async def func (future):
await asyncio.sleep (1)
future.set_result ('Future is done!')

def call_result (future):
print (future.result ())
loop.stop ()

if name_ == '_ main__ ':

(Rt
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loop = asyncio.get_event_loop ()
future = asyncio.Future ()
asyncio.ensure_future (func (future))
future.add_done_callback (call_ result) # EEXAT
try:

loop.run_forever ()
finally:

loop.close ()

&%

W5 8 10

5.4.2 Socket

Python {4 socket #LH L T 5 Berkeley &2 API fy#211 .,
socket .SOCK_STREAM flFH TCP QIEHRET, Il socket.SOCK_DGRAM °fj UDP | ERF
BIEERSAN, Wi Hdibie . KI5, FATH BB EERT h T %3 AL ik .

* AF_UNIX, AF_LOCAL-Z<#iH 1,

o AF_INET-IPv4 Internet ¥

* AF_INET6-IPv6 Internet 17333

o AF_IPX-IPX-Novell /33

* AF_BLUETOOTH-J- £k ¥ F MY

« AF_PACKET-Ji£ 24k 3 1

X AF_INET Hidibi, 5@ 7T—xF (EHL, 3H). host @—ANFAFER, FoR BIRMIE R 1 EH14
(il example.com) B IPv4 #bidik (40 93.184.216.34 ), Jf H port 5%k,

import socket

# KB IP Mt
ip = socket.gethostbyname ('example.com')
print (ip)

# UDP B8 ¥ T fl
with socket.socket (socket.AF_INET, socket.SOCK_DGRAM) as s:

message = b''
addr = ("djxmmx.net", 17)

s.sendto (message, addr)

data, address = s.recvfrom(1024)
print (data.decode ())

# TCP B F 7+ Bl
with socket.socket (socket .AF_INET, socket.SOCK_STREAM) as s:

host = "time.nist.gov"

(Rt
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(£ 50

port = 13

s.connect ( (host, port))
s.sendall(b'")
print (str(s.recv(4096), 'utf-8"))

See also

« Python 2555 7 H(
 Python % 2% 4%

5.5 Python 3=

5.5.1 Joblib

XFFRZEVE, AT AR ST DA S T B . FifE PC TSR RS, FATT LA AE PC Hiztr
HATAUHS AR B HR T T A% . Joblib e R~ ] DAfR] BAHILKF Python AU EEHCA HAT TR 4 1F

o, ERAAEE R R RATNARR, Wi m it R .

Joblib J&—41 i} T1£ Python R gk TH . BHA A FThAE:
o BWIRILEATIIREA B PRI, AT
* Joblib X} numpy KA IAT THREERIMLAL, e, PRk,

e/
Wil EM SRR EH R R

from joblib import Memory

cachedir = 'your_cache_dir_goes_here'
mem = Memory (cachedir)

import numpy as np

a = np.vander (np.arange (3)) .astype (np.float)
square = mem.cache (np.square)

b = square(a)

c = square (a)

HE

from joblib import Parallel, delayed
# n_jobs is the number of parallel jobs

Parallel (n_jobs=2) (delayed (my_fun) (i, j ) for i in range (num))

5.5. Python =
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R E 48T A (L

BR pickle, A RUBALEE (5 K& ) Python X4 (joblib).

from joblib import dump, load

pickle_file = './pickle_data.joblib'
with open (pickle_file, 'wb') as f:
dump (data, f)
dump (data, f, compress='zlib")

with open(pickle_file, 'rb') as f:
data_stored = load(f)

&%

5.5.2 Linecache
linecache PR 1 F 20 SO N AN AT, ST RAT, AN BB AR B IE 2 e, IXAERCR R
R, NAETRHER 10 #5625 0 & k.

linecache MLy & M £ A getline J73k, a7 BASK M Wl AELH N VA IR R 1947, H RS RS FPan el J
BRSO, — 7 B0 B 3k linecache 1B, #HEE open() IR AR N 7%, B RRARBRIBOLAFRIRCHZ I .

linecache.getlines ('poetry.lock")
linecache.getline ('poetry.lock', 2) # H & 2 BAT%5, REWFEHE ML IEAT

SCHk

import linecache

line: str = linecache.getline(self._file_path, idx + 1).strip()

5.6 Python Shell

5.6.1 shutil

shutil AT AT FRHIPRMFEN sh + util, shell THAYEM . shutil BEHUZ XS os BEHRIANTE, FZEXF SCAFRY 5
DIL R, R83h. RARFIR R R .

copyfileobj 2 shutil FREERl ) K%L copy SUPFNAEI 7 — 30, WA copy F57E K/ A

import shutil

s = open('fsrc.txt','r")

d = open('fdst.txt','w')

shutil.copyfileobij(s,d, length=16*1024)

shutil.copyfile(src, dst) # # I L {Ff

shutil.copymode (src, dst) # U4 I AL [R

shutil.copystat(src, dst) # W E#H A AW KRAEAE L, @FHHK, 4, AF, B FHE.
shutil.copy(src,dst) # F W & & XMW A XU EXNIR, Wit £5% copyfile() R G copymode ()
shutil.copy2 (src,dst) # Z #l A & fn § &, % copyfile() J& copystat ()
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SRR

# BHMEHEZRETEZHXHEFRS R,
shutil.copytree(src, dst)

# AWM E

copytree (source, destination, ignore=ignore_patterns('*.pyc', 'tmp*'))
# 25 MR

shutil.rmtree(path[, ignore_errors[, onerror]])

# M X, X love S

shutil.move (src, dst)

Zmr

HoAth

shutil.wich ('echo')

QAR TSSO, SCH A

shutil.make_archive ("d:\\3", "zip", base_dir="d:\\1.txt")
shutil.unpack_archive ("d:\\3.zip", "f:\\3", 'zip")

import shutil

source = "/home/User/Documents/file.txt"
destination = "/home/User/Documents/file.txt"
try:

shutil.copy (source, destination)
print ("File copied successfully.")

# If source and destination are same
except shutil.SameFileError:
print ("Source and destination represents the same file.")

# If there is any permission issue
except PermissionError:
print ("Permission denied.")

# For other errors
except:
print ("Error occurred while copying file.")

2%

shutil | 0L 157 4

5.6.2 Python Argparse

Wil argparse B, WTPARHAGNE I AR AR QAT . BT sys.argv HESUNSEL.
argparse BIBRIE S H A BIAGTTHE, FHAEM O RE PR oS Hons K i
argparse EARERE; RITATFELHEE.

il ArgumentParser f@— MR, A add_argument () II—ASHSE8. SHPTLAE ik
[, AR EBI o

BT SHREN B, R IR

5.6. Python Shell 81



https://liujiangblog.com/course/python/61

zsl-tools, &% 0.2.0

add_argument

defaut=2
default="hello world'
metavar='value' # KA H R WAL EH 4, HREFT HH &
required=True # ¥ & % sb /M %7
type=int # 1§ & % A
help="shows output" # & 7 #
nargs=2 # ZHMEFEZW NS X
nargs=* # Z®HMEFEZH L AN &
choices=['std', 'iso', 'unix

fui=

action='append' # XAZEFTUNELZ B AL K
action='store_true' # & 4 H &

E A BIF

#!python3

import argparse
parser = argparse.ArgumentParser ()

# %S K

## dest & E Z B M % python ¥ # &, L & argparse £ B # %

## action W store_ true & ¥ %ﬁ(ﬁﬁ%;’] True

parser.add_argument ('-o', '—-output', dest='output_dest', action='store_true',
help="shows output")

# LR K

parser.add_argument ('-—name', required=True)
## type TR S H B XA
parser.add_argument ('-n', type=int, required=True,

help="define the number of random integers")

# LEEK

parser.add_argument ('age')

# append # 1k
parser.add_argument ('-n', '—--name', dest='names', action='append',
help="provides names to greet")
names = args.names
for name in names:
print (f'Hello {name}!")

args = parser.parse_args ()
if args.output:

print ("This is some output")

print (f'Hello {args.name}')
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FHL

T2 HF T pip install fll pip uninstall
— AT a2 11 -

# sub—-command functions
def foo(args):

print (args.x * args.y)
def bar (args):

print (' ((%s))"' % args.z)

# create the top-level parser
parser = argparse.ArgumentParser ()
subparsers = parser.add_subparsers ()

# create the parser for the "foo" command
parser_foo = subparsers.add_parser('foo')
parser_foo.add_argument ('-x', type=int, default=1)
parser_foo.add_argument ('y', type=float)
parser_foo.set_defaults (func=£foo)

# create the parser for the "bar" command
parser_bar = subparsers.add_parser ('bar')
parser_bar.add_argument ('z'")
parser_bar.set_defaults (func=bar)

# parse the args and call whatever function was selected
args = parser.parse_args()
args. func (args)

&%

Python argparse #(f&

5.6.3 Subprocess

Python jz47 Shell, #E¥#{# il subprocess.

# R E SR
import subprocess
subprocess.call ("echo hello world", shell=True)

os.system SRS BIE TUHRLEI AN, Jrik HOR IR ANTRE 7 s T4s 4

import os
# #REEER
print (os.system("echo hello world")) # it 2 % W 1 — 4T & F %K &

os.popen FAUGRFIZER, R Bl DRSNS, i@ AZAS) read () 3 readlines () Jy
YA DASEE H N2

output = os.popen('echo hello world', 'r'")
print (output.read())
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SCHK

self._len_source: int = int (subprocess.check_output ("wc -1 " + self._source_path, .
—shell=True) .split () [0])
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Chem

6.1 Fingerprints

6.1.1 MolVS

Mol VS is a molecule validation and standardization tool, written in Python using the RDKit chemistry framework.

conda install molvs
pip install MolVs

from molvs import standardize_smiles
standardize_smiles (' [Na]OC (=0)clccc (C[S+2] ([O0-1) ([O=]))ccl")
'[Na+].0=C([0O-])clccc(CS(=0)=0)ccl"

6.2 Representations

6.2.1 selfies

H+ 2 selfies Et smiles EEES 4R

The SELFIES grammar and bond constraints enforce chemical valency rules, guaranteeing that generated SELFIES are
syntactically and semantically valid, without requiring post-hoc corrections or complex model architectures that are dif-
ficult to train.
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£/

pip install selfies

# check if the correct version
pip show selfies

# 1f not

pip install selfies --upgrade

selfies.encoder

selfies.decoder
selfies.set_semantic_constraints
selfies.len_selfies
selfies.split_selfies
selfies.get_alphabet_from_selfie
selfies.selfies_to_encoding
selfies.encoding_to_selfies

f£H

import selfies

smi = 'CC[N+] (C) (C)CclccccclBr!

sel = selfies.encoder (smi)

print (f'SELFIES string: {sel}"')

>>> SELFIES string: [C][C][N+] [Branchl_2][epsilon] [C] [Branchl_
—3] [epsilon] [C][C][c]l[c]llcllcllc]llc][Ringl] [Branchl_ 1] [Br]

toks = atomwise_tokenizer (sel)

print (toks)

>>> ['[c]', '[C]', '"I[N+]', '[Branchl_2]', '[epsilon]', '[C]', '[Branchl_3]'
—'[epsilon]', '[C]', '[c]', '[c]', '[c]', '[cl', '[lcl', 'lcl', 'l[lcl', '[Ringl]'

'[Branchl_1]', '[Br]']

toks = kmer_tokenizer (sel, ngram=4)
print (toks)

>>> [ C] [N+] [Branchl_2]"', 'I[C][N+][Branchl_2][epsilon]', '[N+] [Branchl_
M2][epSLlon][C]' '[Branchl_2] [epsilon] [C] [Branchl_3]"' '[epsilon] [C] [Branchl_

—3] [epsilon] ', '[C][Branch1_3}[epSLIOn][CJ', '[Branchl_3] [epsilon] [C][C]"',
—'[epsilon] [C][C][c]', '"IClI[C][cllcl', "I[Cllcllcllcl', '"[lcllcllcllcl', 'lcllcllclIc]
'y 'lcllcllcllc]l', "[cllcllc]l[Ringl]', '[c]lc][Ringl][Branchl 1]"',

—'[c][Ringl] [Branchl_1][Br]"]
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See also

* GitHub repo

6.2.2 SMILES

SmilesPE

pip install SmilesPE

from SmilesPE.pretokenizer import atomwise_tokenizer

smi = 'CC[N+] (C) (C)CclccccclBr!
toks = atomwise_tokenizer (smi)
print (toks)

1. K-mer Tokenzier

from SmilesPE.pretokenizer import kmer_tokenizer

smi = 'CC[N+] (C) (C)CclccccclBr!
toks = kmer_tokenizer (smi, ngram=4)
print (toks)

6.2.3 deepsmiles

import deepsmiles

converter = deepsmiles.Converter (rings=True, branches=True)

smi = 'CC[N+] (C) (C)CclccccclBr!

deepsmi = converter.encode (smi)

print (f'DeepSMILES string: {deepsmi}')> >> DeepSMILES string: CC[N+]C)C)CccccccbBr
toks = atomwise_tokenizer (deepsmi)

print (toks)

>>> [ICII lcl’ I[N+]l, IC', I)V, lCl, l)l, 'C', ICII ICII lcl’ lcl’ lcl’ 'cl, V6l, lBr
']
toks = kmer_tokenizer (deepsmi, ngram=4)

print (toks)

>>> ['CC[N+]C', 'C[N+]C)', '[N+]C)C', 'C)C)', "»yC)C', 'C)Cc', '")Ccc', 'Cccc', 'cccc',
—'ccce', 'ccce', 'ccco', 'cc6Br']
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Bio: Life Language Processing

71 ZBK

7.1.1 SRGEHRTITEE
ik
AT

AR\ A
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CHAPTER 8

Al

8.1 Prerequisites

8.1.1 Multimodal

SRR S I IR KRR = By o IR R A R S
BiiRRL &

R Z A ML B R R G S — B —RORHE [ i, SNSRI AR MLgs ) e
RS RGO T T SRRSO EMRES G UBIRITTARE R, R8T (PCA) . B XK F/NT
5 (mRMR). Hshf#iges (Autoencoders) 45,

ANHFFERY 2 GZE A E iz, o =B BRHE O 1 =2 Lt 2 4 R A Rl —4E 2, AR5
W, R EF = FH I T e

PiERE

FRI R A R RSB R A R AR RS , TR R Z A TR G . AR A6, rhiE il &
T S 28 R 28R S R R AL R 4RI, SRS BRIBUAS R BS M v 4 2 8] b A St AE )00
WA MEB 5k, EHR ORGP, Ser R SRR oy M R ZERE b 4 ) i, SR AT
BICFEAME, fe)ait T sum pooling #ff: .
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EiRRE

TR REAS RIS EE A SN GR I 1) o S tR AT 4 (UesR) ARG o 8 I 5 s il 5 7 =0 9 S KB
& (max-fusion), “FYJ{HENE (averaged-fusion), DI M- HL NGl & (Bayes’ rule based) DA f £ ili2# ] (ensemble
learning) %,

NHEAE RSB L T RS ZHS A CER ML (R X T 2SR RKFE ) :

HHSEHERSEIFEMRLG, R4, B354 MWak: htps:/github.com/pliang279/awesome-multimodal-
ml#multimodal-fusion

LRk

RIEEZBSFRAEE ] - — WA, %Rl IR EE 2 ) th 2 RESEHE B T B a5 e, i E sk
& B CE S . Pk https://ieeexplore.ieee.org/abstract/document/8715409

8.1.2 Multi-Task

215> (multi task learning) f&j#< A MTL

BERSI VS SERET

(s | s | s | —{ i |
—»| T2 |
EX

(e ] mme | mmez | [ ggma v |

LA | Bk —{ ik | :

Hi{T452%>] (single task learning) : —~ loss, —~{£45, 141 NLP B 4% . NER {F 45—l il pAny
RS2 ] KA IIHLASE ST 45 A T EAAE 452 5

LA TRV 21> AR loss [ =7 > BB 24554

Z At 424> (Multitask Learning) & —Fp#f i 8824 > I3k, FAE45 (main tasks) fff A AT 45 (related
tasks) AYYIIZR{55 (training signal) BTG FI4MEAH 315 8. (domain-specific information ), ffh—E i FW2E
(inductive bias) 42T+ F{F 4% (main tasks) JZALEIR (generalization performance) F— a5 5.

ZAF424>] (multitask learning) 77 2F 14 J5 A ?

IAER ZEWAR S SR AR S5 o W T R AR IR0, o n] DAl A 13 B ELAH B8k 57 ¥ ) A fe Bl
ik, RGHEHENR, BRGRMERNBNEER . XEMEGHE, HIGERIEMP, RS R
Z R BE AR — A NS R, BIGER] DA, A5 )8 [t @ AH B OCRYY , Jl e — sl
HZE B I IR (share representation) B ZR7E L. LIS 7812450 — A7 BT 55 A0 38, 2200 1 i)
ZHTESHFEEN KGR . ZAE55200020 TR A RN EA . B2 C (related) 4RSS
(task) JAE—iE2E>] o XAMMEMARY? BFREEEM. Z2MEFSZ R EEZE, B0 AFEF i
B, NI REE, XERESEI T RE&T . MR ZAE5% ] T 552 S e R B 4T
174k (generalization) Zi5:.
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HERT

= FORME MR RN TS24k (improving generalization) , [& 2 F4AH T 2F 54 ixfa it r R, £
MEFSTERZILESA . MTL IR iy 50

HTS50 s (Parameter based) : FLINIE T #HZ M4 MTL, SRS .

BT LRI (regularization based ) : AN, BEAHHE (Joint feature) 24>) (B8 AN WLAHHIESE A ) o

SESFISHMFEIFEZEIXR

ZAT5%52%>] (Multitask learning) J&iLF524 ] FVER—Fh, iTB2ES ZHIN 4. @& L—A— R4S source
domain Fl—A> H ##401E, (target domain), ¥E source domain %3], FF4E223] B )HIH T F4 ] target domain, 2
J} target domain [1¥)2% > %5 (performance )

SHREE] (Multilabel learning) {45252 ik 0, A label 2 AN, [FIRIXTZ A label JE
[ £ ERL2 IS HIA A

Learning Methods

o Transfer Learning
- Define source & target domains
Learn on the source domain

- Generalize on the target domain

Multi-task Learning
- I‘.‘\-‘lur‘ll‘] the task relatedness ]

— Learn all tasks simultaneously

multi-label learning _
— Tasks may have different data/features

o Multi-label Learning
- Model the label relatedness
— Learn all labels simultaneously

— Labels share the same data/features

o Multi-class Learning
— Learn the classes independently

- All classes are exclusive

£ 5% 2] (Multiclass learning) 2 Z AR5 S i —Fh, X2 ALY (classes) HEATHMEL.
BT Z [ 56 R ANE S B
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ZESFINEFERIESR
BHEF AT 522> )74 hard parameter sharing ] soft parameter sharing.

Task Al [Task Bl [Task C Task
I t | specific

| | |
N e T o et 50 Hard parameter sharing

.‘.-'1?:1}-: A, Tu.--:'r B 1 .ai;lk C

i R s [
LM
= ° I I

Soft parameter sharir..

— A 24351k )57 hard parameter sharing

B2 2021 4, hard parameter sharing {K|H 2R i F %) baseline £45;.

BACHEsEH S B Jjik: soft parameter sharing

ZEFZF N AR

ETMHAEMK 25524, UHRETIREMZM %I 2415524 >] (DL based Multitask Learning) , & F T

AR 2 NLP GUSHg I/, HOAHERMEAREE . ) T RIA Ry . a4 SRR, 15 SO AR AR5, #
A PAR ) MTL AL 55 K Ao .

Links

o YRR | FRIRZ AT 5524 >] (Multi-task Learning)
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8.2 AutoML

8.2.1 AutoML
AutoML 448

AutoML HEZLPAT AT 55 W] AR SR S5 DA T T L
1. ToAG S A .
PR AL FEIE 24 () FFAE
e SEpriioy iR
AL S
B2 M2 a1 (ISR R 24T )
P2 IR 5 b 3
SERM LRS-

NS R » N

AutoML gy &

Gartner {2 1) AL Pt iy, 3T LBkl %, AutoML RERE S i1 TAERCR, mibTE
FEAS TR A X TP BB 5, B8 U RO 95 UsOHR B B A A B, AutoML fig
T B AT R R FIBLAS 2 T A RE 7, AN BRI T ISR BRI, BiRER B AR 22 S F
Ko FEMCEER B, RZ 2 AIBeA AL Y T ALge S T A0 H AR Fah T HE ) BLITE ] (9 ROT [l , HEZh#474%
LAy AL, i HOR A ARSI A high tech 242 5]

AutoML #EZ2

AutoGluon
—A)% A H Ei IRy domain specific autoML HEZE 7 %=,
Autokeras

AutoKeras f&—~ T Keras ] AutoML £45, HFEJUTREE AL B 228438 % (NAS) A58 KIhRE.
T HETIFER A&M K2Ef) DATA SCig = %, DA TensorFlow [ tf keras API il Keras 5 5Ll A T2 8

AutoKeras 1] DUSZREANFIAESS, BlAnEG 2. G5B 28 ek [ 5 4% .
Auto-Sklearn

AH Al TRk SKLearn [FJ0], SEWIH AutoSKLearn 45 EIH ) H sh4bHLa%24 > & . PA scikit-learn Ay &
i, A RIEK I BRI B SR @adoes>d . DRI il 5T 2518 R nT DASKAS iR
Bm AL PR TR IR
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FLAML

A Fast and Lightweight AutoML Library

AutoML TEVTAFE R A4 I 227 > Fll Kaggle HEBE k4G T ARG . 1T FLAML J& 4 4F th flcik 4R — 4>
SR R R E S LR T HER

AutoML HEZEMR £, 5 H i SOTA f)— L% automl HEZE R [E 152, FLAML S 7ET lightweight, ¥ hyper-
parameter, learner, sample size #% &2 cost B, T cost & T4 —> trial f¥) CPU I [A] iR 5 cross-validation
B3 hold-out FJHJE] .

o % AutoML HEZ2” FLAML

NNI

MITH )44 0] AR I A HE 2R 32 B2 1) Uil S AR AT A 22 W) 2 A AR R 5 T, T EL A 1) o {7 2 i 208 P
By, —Agih PR NN BRI f: autoML i JH HEZ

Optuna

Optuna J&— ¢RI HLER 2% > BT i B Sl SEE LB EZE . #5088 2 T A hyperopt 5(# BayesianOpti-
mization FJHERTIRAS . kg, LR ELHYIEIL pipeline, BRI, BEFILAHE

—APE R R AP R TS T, ik Optuna,
EEE SHP
L BREg . LI G5EH
2. FHAT AL
3. MFABAESEES (trial) B5Y AL (pruning)
4. BSHEEN
5. HEHUHT) CMA-ES A+
6. £ MLflow
55 =2 S AL (Integration):
1. LightGBM, XGBoost, PyTorch, TensorFlow
2. MLflow
3. Redis

TPOT

TPOT (Tree-based Pipeline Optimization Tool) J&—~ Python H#{k#1£$2%>) T H, IR hyperopt &8 T &K F
W1y autoML REZL Bl st 38 5E (AEDIr ik ) Ak X WLES 2% 2T AR T4k « ‘B 2 3T Scikit-Learn
PO VA B TR R s RN AL 25 2 ST R gy i, (R B S A m AR T LA & R R . i 4b
TPOT IR KUt B RSB , MG T A e, SRR A S RME . —AgifRivr: nl4g
pipeline 11 dEAICRS 2L R A 132 2T

« TPOT il | FRJEAENT AutoML EZE— TPOT: —fk i ML 1KF), RERALT
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H20 AutoML

H20 ) AutoML 7] F T-7E H 74 By i 1] BRI P9 B shill R R B F 2 880 . H20 $4it T2 T AutoML
POE3 (*%ﬁﬁ_éﬂ) DA BN W] R E . WA B B AR URE . TSR AL — AT B S I SR BR R AR RE
AutoML A |

Links

o AutoML HEZEAT S
o ELAE AutoML

e awesome AutoML

8.2.2 AutoGluon

AutoGluon: AutoML for Text, Image, and Tabular Data

pip3 install -U pip
pip3 install -U setuptools wheel

pip3 install autogluon

8.2.3 MLflow
Links

o LR A | MLfow SRR SCRY EI%
o miflow ‘B 5 L B
¢ mlflow GitHub

8.3 Transformers

8.3.1 Hugging Face Transformers

AutoClass

BERT /2—> architecture
bert-base-uncased & checkpoint

Model & IR E

AutoProcessor = AutoTokenizer + AutoFeatureExtractor

AutoProcessor = AutoProcessor + model
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8.4 Hugging Face

8.4.1 Tokenizers

wH

L EFE W tensor

# Returns PyTorch tensors

model_inputs = tokenizer (sequences, padding=True, return_tensors="pt")

import torch
from transformers import AutoTokenizer, AutoModelForSequenceClassification

checkpoint = "distilbert-base-uncased-finetuned-sst-2-english"
tokenizer = AutoTokenizer.from_ pretrained (checkpoint)
model = AutoModelForSequenceClassification.from_pretrained (checkpoint)
sequences = [

"I've been waiting for a HuggingFace course my whole life."

"So have I!"

tokens = tokenizer (sequences, padding=True, truncation=True, return_tensors="pt")
output = model (**tokens)

multi fA )T RIEA—, T2 padding, A =Mk

inputs_multi = tokenizer (sequence_multi, padding="longest") # ¥ )7 7| & 7 2| & K J7 7 kK &
inputs_multi = tokenizer(sequence_multi, padding="max_length") #._
W F AT EEAE K AKE bert 512
inputs_ multl to kenlzer(sequence multi, padding="max_length", max_length=8) #_
1<)
7

¥ P AR R E R R AKE

See also
* Transformers Tokenizer API [1){ii FJ
SChk

 PyTorch ) BERT i
8.5 OpenNMT

8.6 zhH3)

LI E T MBS DI BEEEE 2 WS . B LR T Bl SR A A
INABRER A, 2EFAHEXA Dy TRk 2 R F:8)24>] (Active Learning) . F:8l2 2T @HLanas > i —A> 140,
TEGEIT AR Y A 327 ) R U SC IR 18 I Ir iR AR AR, i s et i
A PHER RS EREA AT, DAR A READ B b R AR R IR A FU P B -
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https://www.xiuweihan.cn/2021/04/15/2021-04-15-nlp%E4%B9%8Btransformers%E5%BA%93/#toc-heading-4

zsl-tools, 47 0.2.0

8.6.1 Eilf
[RIEF0BEE

B GBI LS WO R RIEIREE FO HE” A RROREA R, iR N TR EARIH AL, AR5 A TR
TEAS B A RO PO (AT M o S A s e i B o I B AT I 2, B SR THR R CR , N T2l
VAR s i i e

TEEBET W, A=A 5. W2 B s 1 — R SR Bl R A (Pool-based Sampling) , & A
PATR AR

LA (TEMERE AR Oracle) ARyEnery— Ny, FFRbRv B b e iy
AL (B Bl ) ABLX SR, I A—E Y EL (5 B B AR AR R s 251

- BRI TR T BT RS BB AR L, W Sl HRAEB AR & N — D B R B 146
4. N GARRTEE E AR 1 SR i O Bt 148 S LR A T AL P

5. i RERPARSE, EL AR B TN A B BT R B AR ARG K

I[al](https://cdn.jsdelivr.net/gh/xxzhail23/img/img776dab0021964e148edbb2a6c4b8dbee~tplv-k3u 1 fbpfcp-zoom-in-
crop-mark 1304 0 0 0.awebp.webp)

AT dh2E S 5t AT IR AR R FE  (Stream-based Selective Sampling ) .

w N

EEHFIIHISH K

WP AL T, 2T Ao
BT UM E >, ERRARCHEE — RS R A — PR, AR AR (S P

H), MIRLEPFMN bR (L margin) THAPERESCOIRMNE, BEJG BT 28027 > e 2 A5 BO% AL 9F— LT3
AN BRI AR, VAT S Ze I 2

BT s, XMNER R EA . ORI X e ] R it TR RAR L, et
PR MR, 3] RGUERSeH— i Z A ARARIC BRI AR T T RS OBl , 3
AR B R R LA ak e B, WEPRBUIMERE R, win] AR B AR R A RS, %
RGN PR PR C Y B 2 AT 70 o

MRIERAR R AL, ST A Ry BAT Wik X AR -

BT MSLR S (D) B i AR Hf e M T Esh# 3], H P s Ar v (B 55 A Eds H S
ST A E R
TR HE— A5 BRI SR T T2 B2 2], BT REAR SRR AN R AR, R SRR A
TR R HE 2 18l 25 5
BT A MR BT B R RN TS PR, R 2 M . Rk, 28mE Bk,
G GME. HCITARAEEE RN, 2RI TR A R TARREA AR T 45 2 e Aot
bR BT E ROREAS, TR BARTE, ARG, FEA AR A T B ke,
wt. REHE
1. least confident(LC): J¢HARAY I I &5 FEEAR K, “AIEE RIFMRIKIEEA .. Bs 2% XS RIEN
FEAR
2. smallest margin (SM) : XyEE(FERARWPMAM 2 (margin) F/NMAUFEA, RIZ RGN, Z %
FEERT LC i s #- A T et
3. entropy (ENT) : R{FZRA1EEEm AR,
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HTZGBAAEM % (Query-By-Committee, QBC) itk ML ALE e MUA 25 [ 2R , QBC il id L4
A SRR R, R BRI T ML B AR DI ZREE I GR 22 [ 25 M RS, 2R 48 et 4 BUREAR
R B TAR R IR, S SR

EZFI) vs. HEhEFES)

1522 >) (passive learning) A k& M AR P REALEERE (randomly select) FHEFATARTE . 1M 2802 > BEfE
BEMERIFEA S, B2 criteria JEATHE S, XAk F 8l Mgk sh 2= 2T I K. A wsh > - B AR
%, —i% ] random selection 5 = 5fj=2% > ) criteria HL LT

EaES SRR . BB RIERES . RIS Z I %R

IBt22 5] (Supervised learning) {145 H, i FIARESHR B o2 B MG ARG . ToIB2%>] (Unsupervised learning)
E%EF BRI A ETARE . SR> (Weakly-supervised learning) {£:55 1, HRERIBRLE 70 = Fiiig
(X =AM LT AR I )

o W ERA RS, WA BARBAARE . — BRI SR KR BE A AR % . (Incompelet

supervison )

o JEA AR, Hid *T/Qﬂﬁiifuﬂﬁﬂg BN, FEEGE o Ed, QR I FRZE WY % A2 pixel-level [,
(B2 B AR ZEAAN 2 image-level [, X5 EFRZERI A . (Inexact supervison)

o BB IR, (HREFAREH R L4515, (Inaccurate supervison)

8.6.2 [E)E SRR

KB

LN TR AR, (Rl SERFT R, Bl AN AR R A A R M K3k
R T S LB, AT RE S SO A U R i ) — 28 Z BTAg—LEWF5E P e A [ 4
BEARAS R DIX— IR

8.6.3 #HEHY

F2 Bl ] BT S A FE

864 TH

* alipy
* alipy GitHub

8.6.5 Links

* Learning with not Enough Data Part 2: Active Learning | by Lilian Weng@OpenAl
o FEhe ol RS IERAAE <25l

o 7124 2] (Active Learning) /144

S £

* [Active Learning] 01 F=2l2# > &/
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http://parnec.nuaa.edu.cn/huangsj/alipy/
https://github.com/NUAA-AL/ALiPy
https://lilianweng.github.io/posts/2022-02-20-active-learning/
https://developer.aliyun.com/article/766940
https://www.jianshu.com/p/e908c3595fc0
https://lccurious.github.io/2019/08/27/Active-Learning/
https://www.cnblogs.com/wuliytTaotao/p/10758963.html

CHAPTER 9

AT EeEREXEK

9.1 PyTorch it

9.1.1 k&

torch.stack ([x1, x2], dim=-1) # &g — 4 ¥ &
torch.FloatTensor (2, 3, 4)

torch.LongTensor

torch.Tensor (2, 3, 4)

torch.zeros

torch.ones (*(3,4)).£f111_(1)

torch.rand(*size, ) # uniformly sampled between 0 and 1
torch.randn # normal distribution with mean 0 and variance 1
torch.randint (low=0, high=2, size=(self.size, 2), dtype=torch.float32)
torch.arange # from n to m torch.Tensor (input 1list)

# dim TR E L x W4 E

torch.cat ([x1, x2], dim=1)

KSR

from torch.autograd import Variable
Variable (x)

KR JEE

x = torch.Tensor

x.data # data H &5 T x5 7
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9.1.2 Basic

ETIIET

torch. from_numpy (np_arrl)
X . numpy ()
x.cpu() .numpy () # X 2 F E# H4E

oK EHRE

x2.add_(x1) # Jf T

torch.matmul (x, W)

torch.mm

torch.bmm # b,n,m @ b,m,p —> b,n,p
torch.einsum # matrix multiplications
x.view (2, 3) # reshape
x.requires_grad_ (True) # 2%\ W14 & f 5k §

y.backward ()
x.grad

# Size is same as Shape
X .shape
x.size ()

9.1.3 HRFIFH
 Pytorch H1fY masked_fill() J5 £
9.2 PyTroch #4iE

9.2.1 Tricks

1. MiXEEAEM shuffle fil drop_last EH N False

test_data_loader = data.DataLoader (
test_dataset,
batch_size=128,
shuffle=False,
drop_last=False,
num_workers=conf.workers, # 0l #H A\ E
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9.2.2 fE HILRBIEIE

from torch.utils.data import Dataset
from torchvision import datasets
from torchvision.transforms import ToTensor

training_data = datasets.FashionMNIST (
root="data",
train=True,
download=True,
transform=ToTensor ()

test_data = datasets.FashionMNIST (
root="data",
train=False,
download=True,
transform=ToTensor ()

9.2.3 HENLHE

A3 —14> Dataset X%, %M __getitem () M __len () XN I __getitem () &RE—5%K
PRI A FIFRZE

from torch.utils.data import Dataloader
# training data #& Dataset
train_dataloader: Dataloader = Dataloader (training_data, batch_size=64, shuffle=True)

SHIEREER

H] Concatenated Dataset SZEf|

from pytorch_lightning import LightningModule
from torch.utils.data import ConcatDataset

class LitModel (LightningModule) :
def train_dataloader (self):
concat_dataset = ConcatDataset (datasets.ImageFolder (traindir_A), datasets.
—ImageFolder (traindir_B))

loader = DatalLoader (
concat_dataset,
batch_size=args.batch_size,
shuffle=True,
num_workers=args.workers,
pin_memory=True # # N\ A 7F
)

return loader
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{5 SRR D0k 28 SR Il SRR B

for epoch in range(100):
for i, data in enumerate (train_loader):
inputs, labels = data

HiE5 2
Hik—

train_size = int (0.8 * len(full_dataset))
test_size = len(full_dataset) - train_size
train_dataset, test_dataset = torch.utils.data.random_split (full_dataset, [train_size,

< test_size])

Bik=

dataset = MyCustomDataset (my_path)
batch_size = 16

validation_split = .2
shuffle_dataset = True
random_seed= 42

# Creating data indices for training and validation splits:
dataset_size = len(dataset)
indices = list (range (dataset_size))
split = int (np.floor(validation_split * dataset_size))
if shuffle_dataset
np.random. seed (random_seed)
np.random.shuffle (indices)
train_indices, val_indices = indices|[split:], indices[:split]

# Creating PT data samplers and loaders:
train_sampler = SubsetRandomSampler (train_indices)
valid_sampler = SubsetRandomSampler (val_indices)

train_loader = torch.utils.data.DatalLoader (dataset, batch_size=batch_size,
sampler=train_sampler)
validation_loader = torch.utils.data.DatalLoader (dataset, batch_size=batch_size,
sampler=valid_sampler)

# Usage Example:

num_epochs = 10
for epoch in range (num_epochs):
# Train:
for batch_index, (faces, labels) in enumerate (train_loader) :
#
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torch FHFEYEIEAME R

class torch.utils.data.Dataset: — £ %, _ «
SHAHRMEANBEELX A EZRETCHN T X, MEE T AL A ERARANEEZN R H: len (REHFEEH AAD) . ge
class torch.utils.data.TensorDataset: # % & tensor.

~HBEHEE, E—IMHAMBLERIKERRKR.

class torch.utils.data.ConcatDataset: LA F W RKEE UMM KR E AW HKEE£.

class torch.utils.data.Subset (dataset, indices): ¥ WL E — N L5 FA TN K T HEE£.
class torch.utils.data.Dataloader (dataset, batch_size=1, shuffle=False, sampler=None, .
—batch_sampler=None, num_workers=0, collate_fn=<function default_collate>, pin_
—memory=False, drop_last=False, timeout=0, worker_init_fn=None) :_

SHEMRE. A7 M EEFXFSE, TREXTHRENLRE.
torch.utils.data.random_split (dataset, lengths) :_
SHBAEENKERBEENPRRAEZN TR EEL S .

class torch.utils.data.Sampler (data_

wsource) : T ARBWHEMELR. EMNXBBTEANFTERMYE iter T-HUFTEEARFHATEI
= lenk ik UFBEREEREMKE.

class torch.utils.data.SequentialSampler (data_

—source): M JF Z AR, HAHBR—MR)T.

class torch.utils.data.RandomSampler (data_source): 7K B M MM F HEHE KX T & .

class torch.utils.data.

—SubsetRandomSampler (indices) : LTHE M B L EW XE N KX XHEHEARATE.

class torch.utils.data.WeightedRandomSampler (weights, num_samples, replacement=True) :._
S Be RN ERREEK,

class torch.utils.data.BatchSampler (sampler, batch_size, drop_last) :_

~ % — batchd # % — M E M B KA & .

class torch.utils.data.distributed.DistributedSampler (dataset, num_replicas=None, .

—rank=None) : R BT UG REKFEWHAKEEN T 5.

9.2.4 HRFEFESME

numpy

#REFHES LR
np.save (path, experimental_dict)
np.load (pwd + 'experimental dataset_dict.npy', allow_pickle = True)
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9.3 PyTorch it 58

torch.__version

9.3.1 METE

DATASET_PATH = os.environ.get ("PATH_DATASETS", "data/")
CHECKPOINT_PATH = os.environ.get ("PATH_CHECKPOINT", "saved_models/Activation_
—Functions/")

os.makedirs (CHECKPOINT_PATH, exist_ok=True)

jupyter notebook

% matplotlib inline

9.3.2 FEHLE MBI

# Function for setting the seed
def set_seed(seed):
random. seed (seed)
np.random. seed (seed)
torch.manual_seed (seed)
if torch.cuda.is_available(): # GPU operation have separate seed
torch.cuda.manual_seed(seed)
torch.cuda.manual_seed_all (seed)

set_seed (42)

# GPU Hy [ AL 9 &
torch.backends.cudnn.determinstic = True
torch.backends.cudnn.benchmark = False

9.33 i#&

os.environ['CUDA_VISIBLE_DEVICES'] = '0'
device = torch.device ("cpu") if not torch.cuda.is_available() else torch.device (
—"cuda:0")
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9.34 GL1TEH

# @A E A Y

parser = argparse.ArgumentParser (usage = 'peptide-HLA-I binding prediction')
parser.add_argument ('-—-peptide_file', type = str, help = 'the path of the .fasta file.
—contains peptides')

parser.add_argument ('-—threshold', type = float, default = 0.5, help = 'the threshold.
—to define predicted binder, float from 0 - 1, the recommended value is 0.5")
parser.add_argument ('-—cut_peptide', type = bool, default = False, help = '"Whether to.
—split peptides larger than cut_length?')

parser.add_argument ('--cut_length', type = int, default = 9, help = 'if there is a.

—peptide sequence length > 15, we will segment the peptide according the length you.
—~choose, from 8 - 15")

# W TUNEZRANREN S K
args = parser.parse_args(args = [])
args

94 BF&

9.4.1 lightning

rank_zero

# rank_zero_warn, rank_zero_debug, rank_zero_deprecation
from pytorch_lightning.utilities import rank_zero_info
rank_zero_info (

'info 1'

'info 2'

9.4.2 HEERITE

from log import warning

warnings.filterwarnings ("ignore")

9.4.3 Mgt A&

import logging

class Logger (object) :
level _relations = {
'debug':logging.DEBUG,
'info':logging.INFO,
'warning':logging.WARNING,
'error':logging.ERROR,
'crit':logging.CRITICAL

}o# B REA X R4

[ 23]
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(£ 50

def _ _init__ (self, filename, level="'info', fmt="'2% (asctime)s : % (message)s'):
self.logger = logging.getLogger (filename)
#HEHEBR
format_str = logging.Formatter (fmt)
# WE B X LA
self.logger.setlLevel (self.level_relations.get (level))
#ERELR S
sh = logging.FileHandler (filename, mode = 'w')
#RERELRRTHHEA
sh.setFormatter (format_str)
# X & o E logger B
self.logger.addHandler (sh)

# A

from utils import Logger

# %R

—1.

log = Logger ('./error.log'")

log.logger.critical ('The threshold invalid, please check whether it ranges from 0-
")

sys.exit (1)

9.5 T#i{t

9.5.1 tensorboard

Tensorboard Jii 4% j& TensorFlow ¥ n] M4k T2, 1 H Hi7E TensorboardX HyfiNdF T, HAMGREE 2= T HEAESL
At Fi] TensorBoard T.H.#F4T rIMALEAE T

pip

install tensorboardX

from torch.utils.tensorboard import SummaryWriter

e PyTorch #4x1] #i4k T.H TensorBoard [1) %% 5 ifi ]

9.5.2 Others

from matplotlib.colors import to_rgba
import matplotlib.plot as plt

@torch.no_grad() # Decorator, same effect as "with torch.no_grad(): ..." over the.
—whole function.

def

visualize_classification (model, data, label):
# Before plotting, fetch data into numpy from gpu onto cpu
if isinstance (data, torch.Tensor):
data = data.cpu() .numpy ()
if isinstance(label, torch.Tensor):
label = label.cpu() .numpy ()
data_0 = datal[label == 0]
data_1 data[label == 1]

@3
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(£ 50

plt.figure (figsize=(4, 4))

plt.scatter(data_0[:, 0], data_O[:, 1], edgecolor="#333", label="Class 0")
plt.scatter(data_1[:, 0], data_1[:, 1], edgecolor="#333", label="Class 1")
plt.title("Dataset samples")

plt.ylabel (r"S$x_25")

plt.xlabel (r"S$x_15")

plt.legend()

model.to (device)

cO0 = torch.Tensor (to_rgba("CO0")) .to(device)

cl = torch.Tensor(to rgba("Cl")).to(device)

x1 = torch.arange (- 1.5, step=0.01, device=device)

x2 = torch.arange (- 0.5, 1.5, step=0.01, device=device)

xx1, xx2 = torch.meshgrid(xl, x2) # Meshgrid function as in numpy

model_inputs = torch.stack ([xx1l, xx2], dim=-1)

preds = model (model_inputs)

preds = torch.sigmoid (preds)

# Specifying "None" in a dimension creates a new one

output_image = (1 - preds) * cO[None, None] + preds * cl[None, None]

output_image = (

output_image.cpu () .numpy ()

) # Convert to numpy array. This only works for tensors on CPU, hence first push.
—~to CPU

plt.imshow (output_image, origin="lower", extent=(-0.5, 1.5, -0.5, 1.5))

plt.grid(False)

9.6 Torchtext

Jok Github T f#4~KAR
* Github

KT SR P AR MO

pip install torchtext

pip install spacy

python -m spacy download en_core_web_sm
pip install sacremoses

9.6.1 torchtext g4

Field: T2 & AT AR ECEFR, ARE ST, 2RI ATAT, GOARCTAE, AD
LT LA S i LA A

Dataset: 47K H pytorch [ Dataset, T I#%dE, $#2{L7T TabularDataset n] DAHE s #6545, #%2(, Field {5 Kl
R AT (R 52 B Ao A torchtext ib4 BEFTSE 44 1 5 B 4R 1Y Dataset X5, W LAEFEIMEAEH]
splits J7 & AT ARSI 255 . Bilde it .

Tterator: = BER AR OB R R AU . AT DASCHS batch 7 1
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Field

Field {34 —5 CAALBRE) M H SE0 R E, RIS — AT 5, AT DA SO B 2R i 72, it
T A DA SCAS 3R 7 il 75 1) tensor 282

9.6.2 M H

. Hyisias

Field £ & —5 CAAC R H S H0 IR E, FRHA A ANt 5, n] AT SCAR SR IR i 7288, F
T AT DA SCA R /R B 7R B2 tensor 27

9.7 Pytorch Lightning

9.7.1 Debugging

AT
# runs 1 train, val, test batch and program ends
trainer = Trainer (fast_dev_run=True)

# runs 7 train, val, test batches and program ends

trainer = Trainer (fast_dev_run=7)

AN iine

# use only 10% of training data and 1% of val data

trainer = Trainer (limit_train_batches=0.1, limit_val_batches=0.01)

# use 10 batches of train and 5 batches of val
trainer = Trainer (limit_train_batches=10, limit_val_batches=5)

PR B2 TR

# DEFAULT
trainer = Trainer (num_sanity_val_steps=2)

NERL LA

# use only 1% of training data (and turn off validation)
trainer = Trainer (overfit_batches=0.01)

# similar, but with a fixed 10 batches
trainer = Trainer (overfit_batches=10)
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9.7.2 Eearly Stopping

from pytorch_lightning.callbacks.early_ stopping import EarlyStopping

class LitModel (LightningModule) :
def validation_step(self, batch, batch_idx):
loss =
self.log("val_loss", loss)

model = LitModel ()

early_stopping = EarlyStopping(monitor="val_ acc", min_delta=0.1, patience=3,._
—verbose=False, mode="max")

trainer = Trainer (callbacks=[early_stopping])

trainer.fit (model)

9.7.3 Hyperparameters

ArgumentParser

from argparse import ArgumentParser

parser = ArgumentParser ()
parser.add_argument ("--layer_ 1 dim", type=int, default=128)
args = parser.parse_args ()

9.8 Metrics

9.8.1 Top-k sEIP{XEL

o | A REA | Top-K s Z 0285 53,

Numpy sc3i
def get_top_k_result (logits, k=3, sorted=True):
indices = np.argsort (logits, axis=-1)[:, -k:1 # BUHE R & KB W& Br &b B By 10 AR 42
if sorted: # np.argsort FKAX [E W FE NN E Kk, sorted=True 7 PL 3R [ A Kk B
tmp = []
for item in indices:
tmp.append(item[::-17])
indices = np.array (tmp)
values = []

for idx, item in zip(indices, logits): # BUAT & T 0l & Br 4 B ¥ % 8
p = item.reshape(l, -1)[:, 1idx].reshape(-1)
values.append (p)

values = np.array(values)

return values, indices

logits = np.array([[0.1, 0.3, 0.2, 0.4],
[0.5, 0.01, 0.9, 0.411)
y = np.array([3, 01)
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print (get_top_k_result (logits))

>>> (array ([[0.4
[0.9, 0.5
[z, 0, 3]

, 0.3, 0.27,
, 0.411), array([I[3, 1, 2],
], dtype=int64))

def calculate_top_k_accuracy(logits, targets, k=2):
values, indices = get_top_k_result(logits, k=k, sorted=False)
y = np.reshape(targets, [-1, 1])
correct = (y == indices) * 1. # X IHFAMMHENEF R T A G A EHMAAE P 4R
top_k_accuracy = np.mean(correct) * k # it HE & 5 W E#H X
return top_k_accuracy

print (calculate_top_k_accuracy(logits, y, k=2)) #
print (calculate_top_k_accuracy(logits, y, k=1)) #

Tensorflow

import tensorflow as tf

logits = tf.constant ([[0.1, 0.3, 0.2, 0.47,
[0.5, 0.01, 0.9, 0.4]1]1, shape=I[2, 4], dtype=tf.float32)
y = tf.constant ([3, 0], tf.int32)

def calculate_top_k_accuracy(logits, targets, k=2):
values, indices = tf.math.top_k(logits, k=k, sorted=True)
y = tf.reshape(targets, [-1, 1])
correct = tf.cast(tf.equal(y, indices), tf.float32)
top_k_accuracy = tf.reduce_mean(correct) * k
return top_k_accuracy

sess = tf.Session()
print (sess.run(calculate_top_k_accuracy (logits, y, k=2)))# 1.0
print (sess.run(calculate_top_k_accuracy (logits, vy, k=1)))# 0.5

Pytorch chpscij

import torch
logits = torch.tensor([[0.1, 0.3, 0.2, 0.47,
[0.5, 0.01, 0.9, 0.411)
y = torch.tensor ([3, 0])
def calculate_top_k_accuracy(logits, targets, k=2):
values, indices = torch.topk(logits, k=k, sorted=True)
y = torch.reshape(targets, [-1, 1])
correct = (y == indices) * 1. # X WU WMWK MEFPEETR A LR E P o4& R
top_k_accuracy = torch.mean(correct) * k # it & & 5 W M # =%
return top_k_accuracy

print (calculate_top_k_accuracy (logits, y, k=2).item())# 1.0
print (calculate_top_k_accuracy (logits, y, k=1).item())# 0.5
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11.1.1 About

Author

Alexander Heifetz

Press

Humana Press

This Humana imprint is published by the registered company Springer Science+Business Media, LLC, part of Springer
Nature.

11.1.2 Preface

The design of novel therapeutics is an inventive process which involves assimilation and analysis of available experimental
data in conjunction with traditional and novel molecular modeling techniques. It can be an extremely complex, long,
and expensive process. The application of artificial intelligence (AI) and machine learning (ML) approaches promises to
revolutionize the design-make-test-analyze (DMTA) cycle, accelerating the drug design process and therefore reducing
cost. Over the past few years, the field of AI/ML has moved from largely theoretical studies to real-world applications.
Much of that explosive growth has been enabled by the availability of graphical processing units (GPUs) and advances in
AI/ML algorithms, such as deep learning (DL). The use of neural networks in deep learning algorithms enables computers
to imitate human intelligence by learning from data. The application of these approaches can be exploited across multiple
aspects of drug design.

This book provides an overview of the state of the art in the development and applica- tion of AI/ML/DL methods
in drug design. Topics covered include: how the application of these methods can be implemented to accelerate and
revolutionise traditional drug design approaches such as structure- and ligand-based, augmented and multi-objective de
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novo drug design, SAR and big data analysis, prediction of binding/activity, ADMET, pharma- cokinetics and drug-target
residence time, precision medicine and favorable chemical syn- thetic routes prediction. Also included is discussion of
how broadly these approaches are applied and where they maximally impact productivity both today and, potentially,
in the near future. The review of these topics will allow a diverse audience, including computa- tional and medicinal
chemists, pharmacologists and drug designers, to navigate through the existing techniques and challenges and gain an
enhanced appreciation of the new directions under development.

Oxfordshire, UK

Alexander Heifetz

11.1.3 Applications of Artificial Intelligence in Drug Design: Opportunities and
Challenges

1 Introduction: What Challenges Does Drug Design Face?

e cost has increased dramatically
¢ Around 80% of failures in clinical trials occur

— insufficient efficacy or safety in patients.

Overview of the phases of drug design

Phase Goal Applications of Al

Target Discover target biomolecules or cell- Target discovery using ontologies,
discovery based /tissue-based assays which can be knowledge graphs to combine data
and used to test compounds for potential types (genetic, clinical, etc...) [5]; ML
validation therapeutic efficacy for diagnostics & patient stratification

[6]

Library design Design, make, and test compounds for Virtual screening, de novo molecule
and hit validated activity against the target which ~ generation, computer-aided synthesis
discovery have appropriate properties for further prediction, target prediction of

development (ADMET, etc.) phenotypic screen hits [7]

Hit-to-lead Select the most promising hits; optimize ~ De novo molecule generation (requires
and lead chosen leads for potency against the multi-objective optimization),
optimization  intended target while minimizing computer-aided synthesis prediction,

off-target bioactivity and ensuring an active learning [8], ADMET modeling
appropriate ADMET profile [9]

Preclinical and Choose dose, formulation, and method of Estimation of treatment effects on animal
clinical administration; test for efficacy and safety =~ models or patients using causal
studies in model organisms and then in patients  inference [10]

Many datasets have been gathered on the properties, reactions, and interactions of chemical compounds; however, this
data is disproportionately focused on a small range of well-studied endpoints.
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