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Fig 1. Draw two circles Fig 2. Draw the rest of the damn Owl

[1] B & & & : https;//github.com/mickaeltemporao/reproducible-research-in-python
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The goal of reproducible research is to tie specific instructions to data analysis and experimental data so that
scholarship can be recreated, better understood and verified (11,

BRI RS NS, R — RS R DI EE R Rk, AT DL “Rehd” B A9 & F FIRER) T8
SRR, GBS —FE, B — SR RS R e Ees s es 5 2],

Reproducibility Spectrum

Fublication +
F’ubhmlannn o W Ilf_ullt_
R Code anc? dzta executable ot
code and data
Mot reproducible 4 Gold standard

[1] https://cran.r-project.org/web/views/ReproducibleResearch.html
[2] https://cosx.org/2010/11/reproducible-research-in-statistics
[3] @ K %% : Peng, Roger D. "Reproducible research in computational science." Science 334.6060 (2011): 1226-1227.
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Computer Hardware or Virtual Machine (e.g. 1ntel, amp, 64/32 bit)

Firmware/Kernel/Drivers layer (e.g. Linux 4.4.0)

Operating System tools (e.g. ubuntu, centos)

Isolated software (i.e., not relying on host 0S) f

R &%

Language modules / 'L‘ibrar'iesEEmpaCkrat

Analyses code / I(iﬁ?k
typesetting i

Results /
Publication

Sigesneg At

[1] B K k& : https;//mozillafoundation.github.io/2017-fellows-sf/re-papers/
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Markdown /2 —THZJ# (John Gruber) Bl 7 —MEEHRIRICIES ., B0 AMIEN 5135 5 RS 95 L
R, SRIGEAE RN XHTML (804 HTML) SCR, RTTNATESH 72804 Markdown A4,

Markdown s KA R H G M Z 5, Markdown SXFR] LER DA AR LA, AR B HTML AR

HZPR%, Markdown HIETRRA —EfF SR, HMEAZRRZ, CIMN 7 HIML AR —/NE7r. Markdown

E'—*EPJPT%'*%JQ RATNTEF 2K Markdown SCAFH L HTML #8300, KIS T Markdown 78 55 VE A BIAR
, AIDAE#ER HTML %5 7E Markdown XXASH, AN AN FREFIMRE R HTML Fr%5i0 2 Markdown Fr%&,

Markdown XfFH, {£ HTML XEARZEFH) Markdown 1EEANSAEEE,

[1] J. Gruber, “Markdown project.” http://daringfireball.net/projects/markdown/.
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http://daringfireball.net/projects/markdown/

Markdown

SN

— P BIgEEZH RSN T 0 EIN DB NESR AR TR, REREERZERTRI AT, B
e HE—1TEE TSRS, BRI ST, EIEEEEAN 1% H SEEH R AT A T 40

- ANER A MG AT XA R T Markdown F0VFEEVE N EERAI T, FIELALIKSOAREE HITML A8 50F
R, AR SR G TR <br/> bREE, WIRTTMA Markdown A <br/> IV, FELERHE AR
PN DA BRI RS0 BT, RAIXRERT RN 2, BRI FREEREE R <br /> FREM T Markdown KB
Riger, %9 Markdown 7EX 523 | IR % BREROSIE rb 6 T HATRMEITHERR, BRI B, [T ik,
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Markdown

gl
Markdown SCRFMAIPRATETR: — AN = (BESFbndl) M- B SFbnd) , filn:

XE H1

AT ECE= ) = F0 - ERERY, BN
Ny E' LY B
X H1 11X H2
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HMRAHETERA LI ZE 6 M # S, W1 = 6 Jbrdl, Flan:

#XZE H1 # Hi XE H4
H XE H2 ## i X2 H5
it XZ H3 Hil i X2 H6

T EM, A]DEMREREEEIN L # 5, TR # SHBETUANITERRE -2, 1TER # ST 7 hRERIF
R, ToRBERUIE:

JXRHL  iXRe R
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Markdown A] DAfEF 2R email FHY > U5 HES, £
F—1Ta0mEin L >, BURERVERE —1TRITE I L > &6
A DASCER X B | YRR, Han:

> EFE Ko

X MUEMPEREIXERGH, PIEZH—
B

P B

DXERR FH AT DARES,  514n
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IE

MNTEFPRFIZE, RIDERES *, IS + 8RS - 1Eubrid, ARFSHBEGRMHER; MTERISIER, A DU
Ber ZiR— N SEuiRil, BerpNEs B et g oI R RCR, H Markdown SR8 — M
TR E,

* 41 . Zf1
* 13 . Zxfh
* T
B . Tt
+ Leo
+ Jack * }‘aeci
1. 416
2. FE 1. 4068
4. I8 2. 5
3. 5t

13/ 33



Markdown

(V2]

TR S EEE ST RERIRG X, X T X AR BAT A B DL R AR 2O HOE A THERR, T2
BB A X OR AR R AR AU T

Markdown FEH =/~ > S0 _EiE S RREAESL: Markdown FHEH ~ KA1 BEIEE R AT PURH TN SR,
NN PR -
python
# Demo function fe ) “print()° BT EIME B
def demo_func(x, vy, z=1):
return G+ y) = 2 Markdown 2045 Y.

int() EIETENZ B,
Markdown 245 E 40 {1/ print() EEETEN

def demo_func(x, y, z=1):
return (x +y) * z
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agTis"

£ Markdown FFR] DAfEA] 3 NN BAERIE S *, S - BUNRIZ _ KL — D orbRgk. MR HIZBIITINARER A HAth
HIrFS, HERS, S NILZRR] PAHEAZR, fla:

* * *
*k*k

*kkk*%k

RN ATENVE S TR
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Markdown SCHFARIFERAURERSTETR . TTARERNIZ SRR,
AR —MAER, BERCFRTREM TS [1 HEThR,

MNFATHREARBERE, (NRETTESRANCE SRR X RIS, HAERTES A AR IERER R A], ARG ZER RN
AR, AT DA RERZ 5 A NG |5 R bl ) s e el >R BT AT, 14 -

[Google](https://www.google.com "GoogleET1") B—HREEMBEREHLEI,
Markdown 2R HFE 410 «

Google 2 —Z EE AV ERHL L,
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£

Markdown {2 S * 1 NIk _ FESRIERIPRICTT S0 BB S MRS BRI ST H 5 S 45 <em> Rt
Fl, BN RS MRIZEL RIS e 24 <strong> W, Fla0:

*single asterisks™ single asterisks
BT HAN TR
TRTEST A5

__double underscores__ double underscores

sEIAPRIC A UARE R E R &, BERZEERE UM AT SIHam &G Z UM 2S8R, RN ZRIEE 2 S NRIZ
HIMIA A REH I H, SN BB SR, WERFEBA —X B S5a0 MRIZLRE, A DAEERTHEE IR
FHL\ HEATHE 3o
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Markdown FR{d A B #9757 R0 A BERR R 7T HEEBL, B Al NTEZORBIAN

| [ B3] (/path/to/ing. jpg)
| [&1324s](/path/to/ing.png "ETIEARER")

HAT S WAE ARV HSOR, NMESNAE R, JaE e DOZEEER I _EbRR,

H Al Markdown & IS Toia @ B A I SE M, RFZERE, A DUEARAR HTML 575 <img>,
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FHEHAE Markdown BOFEERY—5R5r, 1H/Z GFM (Github Flavored Markdown) —#$43. £ Markdown H,
FEEIRBIEN T :

Item Quantity Price

| Item | Quantlty | Prlce |
| -—————- | i—————- I Water 10 $0.99
| Water | 10 | $6. 99 |
| Cheese | 2 | $2.99 | Cheese 2 $2.99
| Egg | 6 | $0.49 | Egg 6 $0.49

HABIZIR M | BEA7o0#, FEBEEZ A H B —fTH 708, HHEHESW - BN EEDN 3 4 FREMBIER 7
fiUfTVﬂ A DAMERIEE B S o 8 ARSI ETT, BN ORGS0 NAEXTE, 1 - IAEIEI—A « ARt
H, £ - BaEsn—1 . AaEx5T
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£ Markdown FHIRZFF 5N T Markdown IBERIMRICHAT S, RS FEZE

0 b SR T8, Yo AR ZEE ECmil e i _E S AL T 54

o\ RN
. REIE
L RE

. TRIZ
. HEEE
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. # HFS
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2~
£ Markdown Hifid MathJax [ AT DR LaTeX AR, 40
1. $equation$ HTITHARN (FEE $ FF5AMNARHTEHTTS)
flan: $a = \sun_{i=1}"{n}{i}$ BRN: a=37 4
2. $$equation$$ T T RHI AT

man: $$a = \sum_{i=1}"{n}{i}$$ T ~N:

[1] https://www.mathjax.org/
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Jupyter Noteb

Z Jupyter weicometo I;-

File Edit View nsert Call

B % x a3 0B + 3+ » 1

= Jupyter

Welcome to the
This Notebook Server wal

WARNING
Don't raly on this san

Your server i5 hosted thar

Run some Python i
Te run the code below:

1. Click on the ceil to s¢
2. Press SHIFT+ENTER

A full tutorial for using the

In [ ]: imatplotlib inline

import pandas as pd
import numpy as np
import matplotlib

— Jupyter Lorenz Differential Equations e [
File Edit WView Insert Cali Kemel Help Python 2 O
B+ & @0 + % > B C  Code ¥ Cell Toolbar:  None %

Exploring the Lorenz System

In this Notebook we explore the Lorenz system of differential equations:

i =aly—x)
V=px—-y-—2xz
i=-fr+xy

This is one of the classic systems in non-linear differential equations. It exhibits a range of
complex behaviors as the parameters (@, /§, o) are varied, including what are known as chaotic
solutions. The system was criginally developed as a simplified mathematical model for
atmospheric convection in 1963,

In [7): interact(Lorenz, N=fixed(l0), angle={0.,360.),
o=(0.0,50.0),B=(0.,5), p=(0.0,50.0))

angle 308.2
max_time 12
a 10
B 26
p 28
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JupyterLab

Z File Edit View Run Kernel

Tabs Settings Help

+

P
m / notebooks |
o tame -
= audio
™ images
< Atsiripynb
0 Copipynb
« [ Dataipynd
< Fastaipynb
« 7] Julia.pynb
O
R o[ Lorenzipynd
2 lorenzpy
o5 Ripynd
D untitied dio
D untitedtdio
[ unitied2.io
D untited3.dio
[ untitedd.dio
D untiteds o
D untitedb.dio

Q

o

0 B 7 @ Python3|Idle

B+ X0OO0O

m:

>

® G Markdown v

In Depth: Linear Regression

Python3 O

Just as naive Bayes (discussed earlier in In Depth: Naive Bayes Classification) is a good starting point for classification tasks, linear regression models are a good starting point for
regression tasks. Such models are popular because they can be fit very quickly, and are very interpretable. You are probably familiar with the simplest form of a linear regression model
(i.e., fitting a straight line to data) but such models can be extended to model more complicated data behavior.

In this section we will start with a quick intuitive walk-through of the mathematics behind this well-known problem, before seeing how before moving on to see how linear models can be
generalized to account for more complicated patterns in data.

We beginw "

*» 0 F/ ®» O &

File Edit View Run Kemel Tabs Settings Help
i o . T T 2 |
color="#37626">pyt</font>hon
not<font lE‘ Notebook Seattle Weather: 2012-2015.
color="#(37626">e</ font>book</h1> “
g
. t
slide Type a @ G e E
Python3 coemt cosa ces17 5
Raw NBConvert Format H
Advanced Tools - ... a @ E
Cell Metadata Julia 11,0 phylogenetics. R oate
o (Python 3.7)
oz
™
Console i -
Notebook Metadata s
n
I A -
“display_name": "Python 3", Humber of Records
ge": "python”, Suthan 2.
“python3"
(%) Julia.ipynb x (7] Lorenz.ipynb = Ripynb
“language_info": { B + X O » @ C Markdown v Juial @ + X [ [J » ® C Markdown v Python3 B+ X O » = C Markdown v

“codemirror_mode": {
“name": "ipython*,
“version": 3

“file_extension": ".py",
“minetype": "text/x-python",
“name": "python",
“nbconvert_exporter":

“python"
“pygnents_lexer":
“ipython3",
“version

(10):

(10}

Julia

using Rpatasets, Gadfly
plot(dataset ("datasets"

\Miris"), x="Se

eigen(x)

Eigen{Complex{Float64}, Complex{Float
64}, Array{Conplex{Float64},2},Array{Co

python notebook

“matplotlib inline
from ipywidgets import interactive, fixed
We explore the Lorenz system of differential
equations:

&= o(y—x)

y=proy-x
t=—prtxy

Let's change (g, 4, p) with ipywidgets and
examine the trajectories.

from lorenz import solve_lorenz

w = interactive(solve_lorenz,signa=(0.0,50.
w

R

[1): head(iris)

ggplot(data=iris, aes(x=Sepal.Len

0 [ 6 @ Python3|idie

mplex{Float6a), 1)) Sepal.Length SepalWidth Petal.Length
eigenvalues: mterau;ve(cm\du Floatslider (valu . 5 s e
10-element Array{Complex{Float64},1}: -0, des ='signa’, max=50.0), Flo
4.793881566545466 + 0.0in atslider(value=2.666666666666.. 49 30 14
- a0
Mode: Command @ Ln1, Col 1 Lorenzipynb
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Quarto 2 MTRATRHR HR RS, MHRREWR:

o AJAEF Jupyter ZEICARBUAI A Markdown 31T

Ak,
o f#M Python. R. Julia 1 Observable | &z/7M
o

« L HTML. PDF. MS Word. ePub ZFE#&\ &AmA]
S, SRENE, BN, EREL, Wk,
LA,

¥/ Pandoc Markdown {795, BiEHE. 5l
X, RX51H. Big. Hitk. F8E. S50 R,

Jupyter

.y}

= il

Websites / Blogs
Dashboards
Articles

Presentations

- Books

Knowledge Repos
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H 22 AT I ? PN 2 Z RO ENR?  RAERIE — ek — P alEG T HFNEZNL, PERRERRHERA BT
B RGE,

GREARPRZAL B DT, AIRER TR AR TF R — IR & A e A Jo SRR A BT iR OX e 2 RAEE e 2 E
HIZHRE) , RARRARIERIRGT (VCS) B IHERNER:. A 7 ERSiT DURRFEAN SRR Z ARG, BRI
HARENR T R AN RSAVIRES, FRAT PAEEBS ARl , & Ra 2B s iy, MMkt S 205w
A BAYIR R, SOZWELEMINAR S T RN IIRESRRE TSR, I MRAEHIRGOEHIEERE, SEIRELR— RN IH
FRH SRR I, PRAIRAE AT DURRARTK R B S SEHIRE 7 (BEME IR TAER AR M,

[1] Pro Git: https://git-scm.com/book/zh/v2
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A Hehi A Pl R ot

2 NS E SN IUE HRAT 7 ZORMREAFERIRA, sBOFERs i Es R PURK A, IX 2 (50— B4 bk
ERR, HERAEZILE, ANESREEIEN TEESR, —AMESFHE A aEE S NI, TR
AL, ANTHRACARTSOT A 7 2R A AR T RS, K2 #T02 R A fa] B A8 R SRS A B D O 22

L LIRS B R 5

B RRAMTOER—AN A, i fEARIRSE LR EE TAIE? T, S HiRAESIRS (Centralized
Version Control Systems, f&IFK CVCS) Mg, XERS, WA CVS. Subversion PAK Perforce 5, #H—H
—HEFEHIARSG 2R, REAE KRBT IRA, TPE TAERI AT I P imE2iX G iRGay, B ERTHI S
HERREH, ZHELLR, XEBORAIEHIRFIIREMZE,

XATRT R TR 4L, Rl R T HARE VCS K, IAE, B0 ANEA] DIE—E R E L& 2T H ARy HAR
NIEEMEST 2, TEH AW A EARER TR ERIRIR, HHEM D CVCS Fm b e SR i L 4R A HI L
T RGN E S o
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R AR 2l

Erp LR AT R 5

FHOMWE, FirAR, X AMERN 5 WHER RIS P RARSS as B RS, RGN, IRATEIX /N, HEHT
TR, WlICIRPE TAE, RPOEIREMENREE R AR, XA MES&E0, 2RI ERITE
Pos——OREITH AR, HF N AMES Bilds LR B RIRERAR,  AHRAIZEH R Gt A SR, H
BRATIH P RIC KRR A AR N E, A ERATE P EHrid s Hy XU,

oA SURA P R St

TR RRAERIRS (Distributed Version Control System, f&#8 DVCS) Hth T, TEXLRRGH, 4 Git.
Mercurial, Bazaar PAN Darcs 55, & imiF AN RIBBUSHTIRAR SCHHRER, M2 CERBE SRS R, Xa—
¥, EI—ACWE TAERBIARSS 28 & A 8FE, G ER] DUAE— M REG SRR G ERE, ROV — IR 5 fE R
1€, B L& 2 — OO RIS G ER 2R 17,

EHE—, WFZIXERGUA ] IS ERTE T ARBNEm S G FEE T2, #ltk, REtrT DHER—NBE S, sralfiA
Al TARNHRI A B, RA] DARTERR R e A FRIMERARR, HLBEOOERI R TR, MHXAEARTHI SRS
HHIE TR,
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Git 503
[FIAETEFIF 2 REY—FE, Git T4 T— " MYE DA KA G ER, Linux NEHE
THMEHGEE N ZNS5E, 4 RKZ2E Linux WEZZE TA/EEELE 724N T fFI{RE
FERERIES (1991 & 2002 4EH]) , #2002 4, BAWHATGEH N EERD T

git
IRAIEHI RS BitKeeper KB A4 KT,

2|7 2005 %, H & BitKeeper BRI AF] A Linux WAEZHIEMEX I EERRE R, MATULEN T Linux AL X G 24
H BitKeeper B /], IXFLEME Linux HE#X (KalkZ Linux BI%i1&E7# Linus Torvalds) E:T{#H BitKeeper IHIZE
w20, kB CRIBRARSL, ISR SHIT 745 T Hix:

. JHE

. TRERHYIRTT

o FHEHESMITFRIEAR R S OePRT B N HATIT R 70 50

« BRI

« BRI SRE PR Linux W —FERVERMETTE CEEMEHER)

H#tAT 2005 LK, Git HEREEGEE, E&ESHNFER, (AREEVIERN BN, ERNEE Kk, HREES
EHRIH, B&ES N EUEGBRASME 2 SOEE RS (B 6it 7750
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https://git-scm.com/book/zh/v2/ch00/ch03-git-branching

GitHub 5O

GitHub BB Git HATRRARFI G AR RS A, GitHub FIRHRELR 2RISR 2, XA P 2T
AR ATFRAVE RO ES Qo (B2 PSR B 2 IRE, AUETE 2009 4R Git FIFYRE, GitHub EE1TH Git 17
Ui, BR T IOV IR S AR TR AL DAY, B AR T 267 B S SR TR R I ThRE, B
AR RGHREDNRE, ARV PO . S RN, ARG bug HRHITICSE,
GitHub 1426 T EIRIAE, TR TIT & (1S REE RS L T DU T R TG BRI

GitHub B HE I H r] DUEIEFRER Git a2 - 75 AR E, RN, FrER Git in2#fn] A GitHub WiH EHE, W
UHER ML T — RYIZ L BB ITIRE, BIan%E (star) . XiE (follow) . e, AFRLUEGEZ (fork) MBATTHMY
FERS5HK, \ESTMERERREEEZ/ D AES SR EEETNEZIRA, HANNEIEH Wiki FEDIEE,
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https://github.com/leovan/data-science-introduction-with-r/blob/main/LICENSE

