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Data Science and Analytics Thought Leaders 2012 (1T i [ B [ = 21 o Fam Akella 5§ e iy
Introduction to Data Science 2012 1T H fis He IF % Fachel Schutt A+ BE
Introduction to Data Science 2013 1T HAE R Paul Clough B o0 e
Data Science(Coursea) 2014 0 F o - B = T e Roger D. Peng % o
Executive Data Science{Coursea) 2014 P e B E e aE Foger D. Peng 5¢ e iy
Drata Science at Scale (Coursea) 2014 P = T s o 45 Bill Howe o
Data Science 2014 M R Rafael Irizarry 5 A<l
Intro to Data Science 2014 [T 3 R e Brian D' Alessandro -~ FE
R S R ETRFEOMOOC IR 2015 M RS T R
Foundations of Data Science 2015 1T iR Rt [ = B 2 B o John DeMero e oy )
Diata Sciences Basic 2015 1T = EFRAL o E Alkira Suzuki A~ B
Fundamentals of Data Science 2015 i B e LA Goeran Kauermann 5t iS5 EBl 4540
A Practical Approach to Data Science 2016 E R E R A Famon Mata-Toledo -~ R
Bu;':?:;:nn:etcnegxn?pumtmnal Thinking and 2016 g = HE % T T A5 B (MIT) Eric Grimson B
gﬁ‘;engmmi%;?;g“"“ of 2016 ROEE M IR T o Wil van der Aalst i |-
Data Science 2016 miE FEEXFERSFE Marc Sebban N B 12, AR R 22
Fundamentals of Data Science 2017 m = A Julian Gallop A~ IR ;&iEﬁ*ﬁ*[J] A
i Fl 5 2017 [T 4 P E MRS LR | ey P oA 5ER R, 2017,
Data Science A iF mE (fE¥RFE Aysha Chaudhary W i A e 1(6): 12-21.
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NYU

Intro to Data Science (Fall 2014) Introduction to Data Science(Spring 2018)

» Understanding Data and Data Science * Introduction
(DM process) » Supervised learning
» Unsupervised learning
 Learning from Data « Performance measures
(ML) « Text mining
» Feature extraction and selection, review for
« Practicing the “Science” of Data Science midterm
(testing hypotheses ,technical design » Differentiable programming, neural
decisions) networks
» Deep neural networks, non-linear PCA
» Special Topics in Applying Data Science « Bayesian and variational inference
(written and oral communication) « Gradient boosting !
« Meta data and learning Lab @
« URL:https://cds.nyu.edu/ds-ga-1001-intro-data- « Data visualization /
science/ 1
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NYU

Master of Science in Data Science

Data science creates meaning from vast amounts of complex data.

Using automated analytical methods, it reveals patterns humans alone might never see. Data science combines aspects of:

-
# . .v"
e
COMPUTER APPLIED STATISTICS MACHINE VISUALIZATION
SCIENCE MATHEMATICS LEARNING

SR https://cds.nyu.edu/
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Introduction to Data Science

(Coursera,by Bill Howe)

* Introduction
« Data Manipulation at Scale
» Analytics

« Communicating Results (Visualization, Data
Products,Privacy)

» Special Topics (Graph Analytics +Guest
Lectures)

 URL: https://www.class-central.com/course/coursera-

introduction-to-data-science-451#
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UW

Introduction to Data

Science/LIS 572

experimental design

data collection and storage

basic analytics

machine learning

data visualization

* URL: https://www.washington.edu
/students/crscat/lis.html
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Data Science: An Introduction
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Oxford

Introduction to Data Science

(21 Jan 2019 -, 10weeks )

 Applications, context, history, rationale. Summary of the
course

* Further statistics, introduction to R and identifying some
datasets.

 Data science techniques (and also in subsequent
weeks); review of student chosen datasets; introduction
to free data science package

* data preparation
* overview of workflow
* problems of big data

» Review of techniques and software not already covered
in detail

» More on big data; web-based software, Wrap up, review

* URL:https://www.conted.ox.ac.uk/courses/data-science-
an-introduction

(Short Courses, 2days)

» Range of possibilities of data science
* Role of statistics in data science and practical

* Outline of a free data science package and opportunity
for an initial practical

 Selection of data science by techniques and practical

* Outline of further free data science package; further data
science techniques

- Big data concepts The R Series
The Essentials of
Data Science

Knowledge Discovery Using R

p .
* URL:https://www.conted.ox.ac.uk/courses/introduction-
to-data-science
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COlumb ].a University in the City of New York

Intro to DS FHIS R AR

« What is Data Science « Computer Systems for Data Science
 Intro to statistical thinking Machine Learning for Data Science
 Introduction to Bayesian modeling Algorithms for Data Science

- Exploratory Data Analysis and Probability & Statistics for Data
Visualization Science

 Algorithms Exploratory Data Analysis &

e Machine |earning Visualization

« Privacy and data security Data Science Capstone & Ethics
- Data Engineering

* Internet of Things

* Project presentations

URL:https://www.dropbox.com/s/oiv21udbnv8ieuqg/syllabus-g5705-fall2016.pdf?d|=0
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Introduction to Data Science( 6.s07)

Introduction
Learning of distributions and their parameters
Hypothesis testing

Dynamical models (3)

« Regression and prediction + 1. Linear models

e Classification (autoregressive and
: state space models)

* Dynamical models 2. Nonlinear models:

e Conclusion maximum likelihood and
empirical risk
minimization
3. Difficulties with

« http://web.mit.edu/6.s077/www/Intro-Doc-Stellar.pdf PERNEED TDEELS (20
unobserved variables,
causality)

[R5 A Y #1511 chaolemen@ruc.edu.cn 20184E10H 14H -Ki%E [ A& $dkE £} 5 DataScience P12
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Stanford

Data Science 101 SCI1 01 A, Introduction to Data Science

e Data science: what is the buzz about? * What is Data Science, Getting Started with R Malaria
: L Detection
V'Sua“_zat'on tools _ - Data Visualization, Basics in Programming with R Mice
* Numerical summaries of data Project
* Prediction (linear and logistic regression) * Predictive Modeling, Regression Analysis Data Science

in Healthcare
* Classification Methods Time Series Prediction
 Feature Selection, Clustering Techniques Internet of

« Sampling variability and uncertainty of
statistical estimates (Inference I)

 Testing statistical hypotheses (Inference Il) Things

« Safeguarding reproducibility and multiple » Association Rule Mining, Web Scraping -
hypothesis testing - Advanced Analysis of Models, Shiny: Interactive Web
Causahty and ,eXpe”mentatlon in R Mining Health Insurance Data

* Machine learning _ o - Advanced Topics, Project Presentation

» Ongoing Challenges to Data Science + &0 « URL :https://continuingstudies.stanford.edu/coursework
Review %Q? /document/9356/?f=20181 SCI1%2001%20A

. URL:https://web.stanford.edu/class/statlel/é\Q} Syllabus. pdf <

&
%\)
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Introduction to Data Science (2014) Introduction to Data Science(2019)

* Introduction * The data science lifecycle: from business

» Data Science Process understanding to customer acceptance

» Data Preparation  Data science roles

« Tabular Data » Basic R programming using Rstudio

 Data Cleaning » Exploratory data analysis

* Natural Language Processing « Data visualizations

 Exploratory Data Analysis « Statistical concepts such as hypothesis testing

e ML (A/B testing) and inference

« Visualization * Reproducible computation with Git, Github and R

« Graph Processing  Overview of predictive analytics

- Project Posters » Business use cases 0§q§°

« https://bcourses.berkeley.edu/courses/1267848/ * https://extension.berkeley.edu/search/ &
publicCourseSearchDetails. @ &

do?method=load&courseld= 39287923#Qé|¥hi1”(é
d’ Q
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Harvard

| owsen

Program

* R Basics * Importing data into R from different file

* Visualization formats

« Probability * Web scraping

* Inference and Modeling * How to tidy data using the tidyverse to

» Productivity Tools better facilitate analysis

« Wrangling » String processing with regular expressions
(regex)

* Linear Regression

* Machine Learning

« Capstone

« URL:https://www.edx.org/professional- ©

« Wrangling data using dplyr
 How to work with dates and times as file
formats

 Text mining

certificate/harvardx-data-science N
: 0(\@\06((\ « URL:https://www.edx.org/course/data-
?<o’\6‘5€'\9<09‘a science-wrangling-harvardx-ph125-6x

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184E10 H 14H -KiE [fE A& 2k Fl 4 DataScience p. 15



 |. Data Science

1. The Data Science pipeline
« 2. Exploratory Data Analysis (scraping and visualization)
+ 3. Machine learning (supervised and unsupervised

approaches)

4. Analytics tasks: classification, prediction,
recommendation, clustering

* |I. Big Data

* 5. The Hadoop platform (HDFS, map-reduce)
* 6. Cloud based platforms such as AWS
« 7. Data processing on Hadoop (MrJob and Pig)

* 8. Spark

[+ AN Y 815517 chaolemen@ruc.edu.cn

Data Science (67-364/95-885)
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Applied Data Science(95-852)

« Introduction to Applied Data Science. Definitions and
application environment.

» What challenges and needs could be addressed with
Data Science? What can be achieved by applying Data
Science in practice

« and what are the dimensions of attainable impact in
business scenarios? How to estimate and validate

 added value?

* Reconciling prior knowledge against observations:
Bayesian analytics.

* Building efficient models from complex data.
Regularization. Graphical models.

» Predictive analytics with simultaneous use of multiple
models.

.)' ll

» Time series analysis, featurization, and forecasting.
Statistical process control. Modeling sequential
* patterns.

URL:https://www.cmu.edu/inform o
ation-systems/images/

https://api.heinz.cmu.ed
u/media/95-

852_Applied_Data_Sci_

syllabi/67364-95885-data-
Syllabus_F17.pdf

science-s17.pdf

20184F10H 14H -Ki% [FE A6 #dEFl ¥ DataScience P16
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IBM: Introduction to data science

« What is Data Science?

Open Source tools for Data Science

Data Science Methodology

Databases and SQL for Data Science
https://www.coursera.org/specializations/introduction-data-science

Microsoft: introduction to data science

« How the Microsoft Data Science curriculum works

« How to navigate the curriculum and plan your course schedule

« Basic data exploration and visualization techniques in Microsoft Excel
« Foundational statistics that can be used to analyze data

* https://www.edx.org/course/introduction-to-data-science-3 .
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K1: Schutt R, O'Neil C. Doing data science: Straight talk from the frontline[M]. O'Reilly Media, Inc., 2013:7.
K2: Jerry Overton.Going Pro in Data Science [M].O’Reilly Media, Inc,2016:12.

[ AN 5517 chaolemen@ruc.edu.cn 20184F10 H 14 H ki [fE A& ] EidEFEl2#DataScience



» [ ] (CBdEREE R EB SR > [HRETALE] 55— ERER AT

BAERHF R AR R

[%R] # m;&%ﬁ'ﬂ\ﬂ 5t # I R F B #,2016.

[ AN Y 575 ﬂ%/)ﬁ «i&%&%#%iiﬁggiﬁi» ({Elgﬂﬁj(%l‘jjﬁ}iﬁﬁ ﬁﬂ%[‘jgﬁ%) ’ P26 = AF S Y BER22DataScience



> (G ] (BEERE i) a5 IR > [HRETALE] 55— ERER AT

BAEPHERIIE S H 5 4E5

REHE R L3 rEs
MEHE 2 SRR
HIEIFEZ (Data Insights)

BRIk 5L

(X)) ByEair
TSR PK (3R
7= mm AT R
EESRGNE

(4% A1 #4517 chaolemen@ruc.edu.cn 20184F10H 14 H -Ki% [R5 A A6 1 #dlEF} 2 DataScience p. 23




» [ ] (CBdEREE R EB SR

> [HRETALE] 55— ERER AT

& IR B

s | [soe | [ sae | [ oo o
T | i || e || e | | esars
10
"
A %
g W1 ma | | mie | | o | | A || TR
i
;%%ﬁ Yotz plamessy || werr | | o) SURe S AR S 4%

[+ AN Y 815517 chaolemen@ruc.edu.cn

2018410H 14H K&

(=) Rt ie 5 B R P AN A R &

[R5 A A6 1 #dlEF} 2 DataScience



> (G ] (BEERE i) a5 IR > [HRETALE] 55— ERER AT

BAEPHERHT LA

LU NRTEES

AN B g e

INRE “EFNEMHE EBREHERIE X

By EEME? 1. Hdsorpr---
2. H¥nm ..
3. R W

ﬁﬁ K+
<= '
B

EFEERE X

HHE IR B -
ik 551

LS i
CASSHE g L [ -
BRI € /AR

ARl s

HAERE
IR R

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184F10 H 14H -KiE [fE A& 2k Fl 4 DataScience p. 25



> (G ] (BEERE i) a5 IR > [HRETALE] 55— ERER AT

BB 9 2 A S )

B8 WK 3 = |
BIEHEZEN @ DIKUWIE N

MRETRN o vE =R

=ERFN

[4R&5 AN Y #1411 chaolemen@ruc.edu.cn 20184E10H 14H -Ki%E [ A& $dkE £} 5 DataScience P. 26



» [ ] (CBdEREE R EB SR > [HRETALE] 55— ERER AT

BARPHF R A AR

PR M
-
SH
\ 4
ISt 5 it P HPEn L L F P
\ 4
o ST
N i P
N Schutt R,
RN O'Neil C.
AN Doing data
N - Y Y scie_nce:
N » romine.
7 i R frontline[M].
gESLRREL ™ ~ FF O'Reilly Media,

Inc.2013:41.

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184F10H 14H -KiE [fE AFEE ] 2k Fl4=DataScience p 27



«BAER I B 5HE
58 B4 ani] i

CEENN




> [REEE] (HdEgleFe) k5 IHE » (A EY 56 —fR Wi

REEBHER SR

. "Xi%wu o "MEH « BB « 5% LA —
WARTR PE R w5 H AEEES JWZIKA
%EEI’J%E% AR E %é%‘[‘éjj ) W
—QXE’LL NE g‘ %%%L%j"j
155 B AH
e

[ AN 5517 chaolemen@ruc.edu.cn 20184F10 H 14 H ki [FHEANTFE]Y HHERl2~DataScience



> [REEE] (HdEgleFe) k5 IHE » (A EY 56 —fR Wi

2.1 Bfp BRI B ZE A E AL

BEPtE gl - FEEFERFE T

o (FEBlFES5RE o (BIERIFEITIIEEEORD
FEHRARFIE) o (REHEHTY

o (BIERIFEFIRD) o (RBUEEMEL)

o (EIERlEEADD

o (EERE)

- e ) 14 R
S ICPN e N
S AF O]

o el ]
L —r

[ AN 5517 chaolemen@ruc.edu.cn 20184F10 H 14 H -Ki% [HUE A AFEE]Y HdEE22DataScience




> [REEE] (HdEgleFe) k5 IHE » (A EY 56 —fR Wi

A 2B BX T TR E?

“ERIR CH “hEUE ‘2 “RalRRT 5 CEEE
8] ) J fEL” WO JE

R “ R 5 A AL 2 2

‘l:l” IV 2y sy 9 b
ATERRIRE LR R MR

a | s -~y "

P4 €/ INE - (T Nt

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184E10 H 14H -KiE [fE A& 2k Fl 4 DataScience p. 31




[+ AN Y 815517 chaolemen@ruc.edu.cn

H (R R e 20 ]

Z3 sila B
X n
B £ S ik FEE

MR

Sl 7=
(G SIR

A

Fo “HEAE” B NE B R N
ORVE: 81551 T ARAT M) 4R AR, 2016)

» (A EY 56 —fR Wi

B F7 BRI B HE A RE L

BRI 18

20184£10H 14 H -Ki&E

—BEIFIRIAT AR 2 2] (AL )

[HEAATFE] EidERl2#DataScience



> [HATALE]Y 56 a0 i

» [ ] (CBdEREE R EB SR

LA A S B

MRS S] BRI mswa‘

L EARN |
< DATA SCIENCE

! [E~cy) Steps I
@ #morr. wrmnmrs
O nmxum Ry
—K =] ﬁ:'fd\

sl st s
‘\1‘ - KBARIIVEFIE e
- ‘DI i Clierbep \ N N
o Spai n /N >

>l FEBERCE A >Udacityffi#l 5 9i& >Standford Onlineffy varialy o (AR

>MIT OpenCourseware >Openintroffy# % nars

A >DataCamplfit >C %) ARG FAMGRL WA (ESOTT
RIGHEH 7R >DataCampll b2 IR A BITE S HENRIGOL

B HE— R BTG R B

T
| e, - e I D,EEL" ) scntordioune coursera
A RARUT IR ENA
ke E5E%a 6
FEHRE 2 BB AR 9 LA RSN
e — kaggle -
| L A DT N T e o S —
—— —Tr— . WA SO,
L ,iﬂ J R §sas ol b e ﬂ“ OIS MSIEN) q
AR Joy el ; . \m—
g N A R i | R baatemn e P
>fi§:SAS, SPSS§ >Python- BIBR
DasaCacip BB RS RFARLLT.

B A2 TOXEARULM

€) mmummsr sommmwE 4

RN PRI
HESIAITT B (1

bac 222 .mongn e p it s R BRI R
- HAPLFEA, I REIR: . . . . . .
C R ;i

n— -

ORACLE
=] O Mongo EY Pk m ih #
— UNIVERSITY
" bkl -
@, PostgreSQL Stanford onune e g | ey il e @ leawn it e
2 donsale o .
i) - oatasta¥ 4 R = et P - = [
Y| G st e D opicmines e
REHSTHERT L 900NCOLE £ R AFRARAEE. RBFIENE

20184F10H 14H -Ki% (MG AAF &1 £ R} 2~ DataScience p. 33

[+ AN Y 815517 chaolemen@ruc.edu.cn



> [REEE] (HdEgleFe) k5 IHE » (A EY 56 —fR Wi

2.2 MBEIENEAE

Not sure if | like coffee...
Or just coffee
flavored sugar
milk!

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184F10H 14H -KiE [fE A& 2k Fl 4 DataScience p. 34



» [ ] (CBdEREE R EB SR

R
LAl

» (A EY 56 —fR Wi

B R 5 Al Y X 5

A/ A/

b 7 o A R T
e
g B 4 B i i WA || TA
I
itz plameesy || semare | | R Sz s A 5 200

[+ AN Y 815517 chaolemen@ruc.edu.cn

20184£10H 14 H -Ki&E

[R5 A A6 1 #dlEF} 2 DataScience




> [REEE] (B Tie) dkEITE > [HAETALE ] =80 AR

WL E e N

2 E WA IR WA MR M

Fh A %

A T 5

Data Science Theory and Practice

MR BE

RERPHRA

(2 A1 5H5R17 chaolemen@ruc.edu.cn 2018410 H14H -Ki%E [ A A& 1 #dkEF#~DataScience P. 36



> (G ] (BEERE i) a5 IR » (A EY 56 —fR Wi

BIAFLFRRE P AR R 2 B A7

* Causality (MIT, Stanford)

R it

« design of experiment (UW, Stanford)

BEr=dh It R

« Data products (UW, hAVARD)

RERE M 5t

« EDA(Columbia, UC Berkeley, Microsoft)

&) 1D

» Wrangling, munging (Harvard)

. R, R

He TR ) B

 Ethics (Columbia)

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184F10 H 14H -KiE [fE A& 2k Fl 4 DataScience p. 37



> [REEE] (B Tie) dkEITE » (A EY 56 —fR Wi

2.3 FigXB 5 H¥ERE)
¢ KRR 3T 5

= R 3C JE P - e a=

‘r‘\‘ Join the Girls Who Code Movement! ',

o %

Machine

.\QQ Learning /;?’e’

- S e i ieted o01g U RIE I i i
Expear:}s:‘e’e ya of i 1_-:_.1-l|-. ; |T0p100/[\§2 H[FLLIjJ }\tl:@ N IIII:lIIIH?Ié
ok vord 5 W) by Onalytica

[+ AN Y 815517 chaolemen@ruc.edu.cn 2018410 H 14 H -Ki& [fE A& ] EidEFEl2#DataScience



——————————————————————————————————————
Python#(#la Bl 45 ik R 4]

13. HIPythonJHfif Spark 4 Ji 2

12 Twitter& &3 (GL1LR SR, fFRAm)

11.2006-2017 JLARERE 45 N I RAUE AT PythonZi ¥z Bl 27 52 ik 271
1025047 W LAY TR 161> 35 44 SR S FLUR AR AT
9.3%FMarkov Chain Monte Carlof) % fit T3¢ BEIR KR 70 bt
8.4% E AT Z AW 0T K #257 H O 5

7.Jupyter Notebook/Lab™ 75 IR Kernel (1) £ 41 25 1%

6.Web(E ECHL | /% + Reddit5521 Z /1 5L ik

5.3& T MovieLens 521 4 BT |1 fif

4.WindowsHIPCHL_F #4 & Spark+Python T & 2 53 [ V415 1%

3.Jupyter Notebook/LabH ¥ IR Kernel i #4120 &
2 4% AR R I Python

1. 401477 FEI Python % ] i B 27

[ AN 5517 chaolemen@ruc.edu.cn 20184E10H 14 H -KiE [HUE A AFEE]Y HdEE22DataScience P. 40



> [REEE] (B Tie) dkEITE » (A EY 5 —fR 0 Wi

2.4 BRI B X B
SRR OB

«IBM Workbench o« THEE « BHITI H o [E S
E RHIEHE KRR - data.gov.uk e « A+HH
*SPSS Analytic * data.nasa.gov o FFYET H e Yp[E H3tE
Server « fars.nhtsa.dot.gov . FATASV
*IBM Bluemix (K EzzE %éﬁzé& AN
1) 2 A
« PR IR o
« Kaggle
* github. com

S AR

DPEI'I—EI:II.ITEE course

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184E10 H 14H ki [fE A& 2k Fl 4 DataScience P 41



> [REEE] (HdEgleFe) k5 IHE > [HATAZE Y 56 8070 i

2.5 B EERE

B FEk FERER T

v v
(R §i8) CHR RIS I7 AR
Kig K

! v
LA/ Bl A R A X

[ AN 5517 chaolemen@ruc.edu.cn 20184F10 H 14 H ki G EVN A s Fl2#DataScience



> [REEE] (B Tie) dkEITE » (A EY 5 —fR 0 Wi

2.6 HFEMKRRE

A S AL A BB E R S5

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184F10 H 14H KiE [fE A& 2k Fl 4 DataScience p. 43



> [HATAZE Y 56 8070 i

> [REEE] (B Tie) dkEITE

HAERBLART) - 47b3h 7 K 0 138 IR B 2

e
Ask The Headhunter® @ branded.me *Y E@QE’XQHE&?”

rrrrrr o P il S HMO
s Y= career f,eazen careeorCquJd &
CAREEREALISM  career attraction

- =
CareerEBot pr~ ‘F.aﬁ??’?’.’ffi‘?"?’.?m eyénet Recrstiog nteligence ﬁ%ﬂ#*ﬁ% ﬁ&ﬁﬁ@}g
| -~ dndeed o e : 500/

idealist one search. all jobs

Job search engine

w -
E Jeff Haden B e & Liz Ryan @fuences k L.ou'Ad_l‘er’u.u“—fi N
) . € e AOer. Humen Worksle O for Herg & Gae ooy

4
~ MY NEXT M’ \Vi=lll QUINTESSENTIAL CAREERS
nce 1996

empowering job-seekers si

SmartBrief on Your Career -_:: PayScale Salary...
USNEAVE Work Coacti CAF

USAJOBS  [TlET

Social-Hire, co
N __~___  TheSavvyintern

@CareerSherpa

4 ) ¥iER22DataScience P.44

20184£10H 14 H -Ki&E € ERAVAN

[+ AN Y 815517 chaolemen@ruc.edu.cn



> [REEE] (B Tie) dkEITE » [4ATALE Y 55 =35 gtk

2.7 IR

E R A PETE RS N RAR

TEED AR sIHOER 2 SRR R R PR L2
IR B A ZAER g M
Machine Learning for .
Data Science(John tro to Data Science (Bpian Data Science for Smart
............ - Raisley/2015/ 5 andro/2014/41%] (
2545
PABSCHE B 2 1) 3 12 R A DA B 2 ) Bl 2 DA B2 B N 9
RN R TR RO RFE D HIRTE

[ AN 5517 chaolemen@ruc.edu.cn 20184F10 H 14 H -KiE [fE A& ] EidEFEl2#DataScience



> [REEE] (HdEgleFe) k5 IHE > [HATAZE Y 56 8070 i

2.8 REAR S EF LB RZ B

BHERHFR BaErt) | SRR AR S

B4 A
BRPHER BIRPHER

Ik HEplE) Rig

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184F10 H 14H -KiE [fE A& 2k Fl 4 DataScience p. 46



> (G ] (BEERE i) a5 IR > [AF &Y 56 iR Wi

2. 1K SRR P
2.2 "R HIERIEA S

2.3 B XS H ¥ HET)

2.4 BN S NoxT I B

2.5 B Z R 1t

2.6 TEE M RTER

2.7 R RIEHE

2.8 IRFE 5 Bl i % 2 [A] (1) T [

[R5 A Y #1511 chaolemen@ruc.edu.cn 2018410 H 14 H -Ki%E [ A& $dkE £} 5 DataScience p 47



«EHmPLFESEY R S5HE
H=4 FREERL

IR




VilkE [ (ke 3ie) R K] > [HRETALE ] 56 =800 JHEMRIL

3.1 Mt AERH [DHERE] BB

SO B I35 HE BRI TR R

. L ST A SRR T A « B IR R S RN L R A R 4t
s K3 R 8] XSRS RS A
c BARREAL A, SEREEH PR

B .« E MBI R BB Bl R T
C BRI, REEEEGE: AR 1) <RI R RALER”
Pk i, A RAETSIAEA 0T

« HIFRAR S, T R iR RIS Gl & R AT
B, BRHHLS AR « HR, BT R 5
e e %gﬁ%ﬁgﬁﬁ%ﬁﬁﬁm%%
.« 1B TSI, — TR, & : — 2 V&
o s T REHRRAA, ZITTE “fE

HAER” , FRRESENT

[+ AN Y 815517 chaolemen@ruc.edu.cn 20184F10 H 14 H -Ki% [FHEANTFE]Y HHERl2~DataScience



VilkE [ (ke 3ie) R K] > [HRETALE ] 56 =800 JHEMRIL

3.2 H4R [FFEERRE] “ag

ﬁ(‘ﬁﬂ%ﬁtﬁ@%ﬁﬁéiﬁ%ﬂ 4{{\ 185 B R R

L3

Version

PRAE
Version

0.1 [1] #£7 (push) EFFEFE, I0GitHub
vi=0. 1

10.0

fE4%&— 1A

(4] ®3em/ g 1774

%/ AR/ FTE )

FIRIEF IR
B4 Opensource B A - .
v=vl l=pti Mailing lists
SSIES
[2] "/ [3] E‘%ﬁ &
(Fork/Branch) (Pull/Merge)

g2 iz

ﬁﬁlﬁﬁﬁawﬁéﬁﬁ

[ % AN 8517 chaolemen@ruc.edu.cn 20184F10H 14H -ki&

P. 50



VG E@ [ (BasE ) RiEdik] > [HRETALE ] 56 =800 JHEMRIL

H47 [HRRE]

. &M
« & FHEX
o MRS

Open-source # source-available
AR RIEHE, BHREFELEE
ARG, X
AMEPPT, M2 BRAZE & 5K
ANFEPDF, A2 s AL

[+ AN Y 815517 chaolemen@ruc.edu.cn 2018410 H 14 H -Ki& [fE A& ] EidEFEl2#DataScience

p.51



VilkE [ (ke 3ie) R K]

> [HRETALE ] 56 =800 JHEMRIL

BTRE

merge

3.3 et [HIEFE]

GUtHub

PR

Repository 'EQZELT—E;> Master

New Feature

Pull Request

. REYPC
. Checkout
New
Clone e
Branch New Feature
) pushv

[+ AN Y 815517 chaolemen@ruc.edu.cn

20184E10H 14 H -KiE

[HEAATFE] EidERl2#DataScience

p. 52



Vil A [ (R Tie) B > [HRETALE ] 56 =800 JHEMRIL

3.4 BAUSE [FFERE] ? ..

BRI 2T 5E
o MR “HRERL”

HX

. SRS
. IR 1
C RRAD
. BRI
« HE AR, BIERBE O

(2 A1 5H5R17 chaolemen@ruc.edu.cn 20185104 14H -Ki%E [ A A& 1 #dkEF#~DataScience p. 53



Vil A [ (R Tie) B > [HRETALE ] 56 =800 JHEMRIL

3.5 [FFIHE] 7EME? N

FHRAEIX

* GitHub. Git,...
« [41] https://github.com/LemenChao/Introduction-to-Data-Science

IS

« Google groups,...
- [#]] DataScienceChina

1AL EREE
- EERRABEHEERE

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184F10 H 14H -KiE [fE A& 2k Fl 4 DataScience p. 54



VilkE [ (ke 3ie) R K] > [HRETALE ] 56 =800 JHEMRIL

«FIRPI =S BT

P}

» 20174F11H18H
s WS AT “Hdlifl~DataScience”

« 2017412H23H
- 2EERREIEAFIE IR S REIEE AR T WAZ R R R R &

A ATERE

o (HIERIFESILY ¢ #MRIT, chaolemen@ruc.edu.cn

o R KIEHRLEZE datasciencechina@googlegroups.com

« IBITHVE: KIZHBF 2 datasciencechina+unsubscribe@googlegroups.com

o VRV VA RIEHEZE datasciencechina+subscribe @googlegroups.com e

“.'v/-»v:. 2 “. i ’_; ) —
{ PN m

[ % AN 8517 chaolemen@ruc.edu.cn 20184F10H 14 H -Ki%

[fE A& ] EidEFEl2#DataScience

p. 55



VilkE [ (ke 3ie) R K] » [ E] 5 =f7% JFEER

«&%ﬂ%@%»%%%

D "No.1T BZE KN
" No.2 FiFFiREE-
REARFEE N
* "No3. # X PPT . NN
#HIBRZE5IE o Open Sourcing ERE
Introduction to Data Science No4. JFEARS- - %EHE{J@‘])E E@{Eﬁ(& «iﬁ;ﬂ%
(RAR) M s
> N5 BE Bl Sw) 1R
(Pythonhir)
REFIREIN
O ‘No.6 [RIAEIE

NEF IR T RO Z AR
ZR2ENSE, AR RESRIERE No.7 ﬂzﬂﬂ@
FREWN, HRIAEFEECSEH (B
BERIZSIR) RENESEMH ., BEFE

. . %; T
SHEITS 5 E TR T 2, No.8 HIMSZH
HERFASRESUSH, HREHS ‘ .
HESREE> . No.9 #RRI=1E" *
BRI *BERFEZE
20174118181 . *No.10 Z12F4&

MEEBRRAI

(2 A1 5H5R17 chaolemen@ruc.edu.cn 20185410 H14H K& [ A A& 1 #dkEF#~DataScience P. 56



Vil A [ (R Tie) B > [HRETALE ] 56 =800 JHEMRIL

«BIERIESIR Y WEBEHEER

LEBRAMELERBARIIHM

A V#t g

R T 5

Data Science Theory and Practice

wrn FOTIREIR
R AR HIT

O ) Yk L PPT

TRERPHRRAL

[ N1 ®A5R1] chaolemen@ruc.edu.cn 20184F10 H 14H -KiE [fE A& 2k Fl 4 DataScience P57



VIS EE [ (BdEpl e Tit) REgix] > [HRETALE ] 56 =800 JHEMRIL

Python
Gy S S

2015-2018 KW EHHER | A REIER =X LR [
FIR 68 L E
. : o oY .r:']_ vk

[ AN 5517 chaolemen@ruc.edu.cn 2018410 A 14H -kKi& [FHEANTFE]Y HHERl2~DataScience



VIS EE [ (BdEpl e Tit) REgix] > [HRETALE ] 56 =800 JHEMRIL

TOP20 | Python A T
HHL#s 5 > IR H

(2 A1 5H5R17 chaolemen@ruc.edu.cn 20184E10H 14H -Ki%E [FfE A A& 1 HdiEF}2%DataScience p. 59



Vil A [ (R Tie) B » [HETALE] =80 #EE A

Spark+R/Python%ifs R 5H 2

e [2] +F+%
(11 TEAIAEI SparkR/PythonZp

N IRES =
+

[3]
SparkR/Pythoni& SparkR/Pythonf¥]

eI BB VR

[5] &T [6] X T
SparkR/Pythonf¥] SparkR/Python#{

Pl 2] VR T B VE A

[ 2 A Y 815511 chaolemen@ruc.edu.cn 20184F10H 14 H -ki&

(7] T (8] T
SparkR/Pythonf¥] SparkR/Pythonf¥]

SQLA ) 1/ ZEE R TERR

[FE A& Y #idEFl2#DataScience

P. 60



» [ ] (CBdEREE R EB SR » [HETALE] 45K

chaolemen

: ;: *; Pythonas= @)

PABHE 53 7 2 B b B

ruc.edu.cn

BHAH BT A ER/INE ST " SN

(%5 A1 #1417 chaolemen@ruc.edu.cn 201810 14 H -KiE [E ARG HidEF 5 DataScience



