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1974 %, Peter Naur Hhk 7 “HE G ENBRATEE” 1 —FH, ZHP“BHEE"” (Data Science) —1R#CREMER, [N X E
TEHE X “BEERI YR — 1R T TEEEGEIEY:, ERaACE S HAAR s A 2R RIS o7, & X H5® 1)
T EE R HA AR U RIFEAE R R R,

1997 £, Jeff Wu TE“GEiF=BHERI2?" 2 —XHEHIRZR 7 “4ill (Statistics)” —TRIIY & X, MINAGITT TAIEN 1Z 2 HEGE
W, ZEEEAT T DL R SR E =30 gk, RN 8 S K St —RE mf N BdER Y, B a5
(Statisticians)” — IR EE an 44 0 “ BB EH 2 (Data Scientists)”,

1. P. Naur, Concise Survey of Computer Methods. Petrocelli Books, 1974.
2. C.J. Wu, “Statistics = data science?,” 1997.
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1. 25%) 2% RHAE . FFEFEAH ¢ U N I EE 73 i

2. (20%) CBEE BRI BR M )T 2 BRI ER, BT F

3. (15%) B8R SRS, KHERS; HREEE.

4. (15%) BTk BEINY, e, R, s, g eisill g2 IR Kl

5. (5%) LEIPL: AESCERh T B ASERIEE, #r LEFRIEE AN R H TR,
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1. Cleveland, W. S. (2001). Data science: an action plan for expanding the technical areas of the field of statistics. International statistical review, 69(1), 21-
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1. N. S. Board, “Long-lived digital data collections enabling research and education in the 21st century.” http://www.nsf.gov/pubs/2005/nsb0540/, 2005.

2. T. H. Davenport and D. Patil, “Data Scientist: The Sexiest Job of the 21st Century,” Harvard Business Review Magazine: https://hbr.org/2012/10/data-
scientist-the-sexiest-job-of-the-21st-century, 2012.
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Patil £ SRR : FEBIREEHIT ShT SR 1 ST S B R (8 PR SR SR B2 ELRRAG =0 o TRIIEAT
B S TR UG R ST (Data Analysis), 017 SR L ITEINEUR SEOL S LS IR, TR %2 —E5%
BT IR R TR,

N T HERKEE 3@4@5@%# mIRE S BRATTELER N E = M. Excel F1 PYMK, Excel KFE N IZEERFE, ZME Office
B fﬁ(%ﬂ\fﬁ S M A B OR SR B RS A BB, PYMK X EEFAA, PYMK 2F54 People You May
Know, & LinkedIn *E IN/ B I EX:

1. D. Patil, “Data jujitsu: the art of turning data into product,” tech. rep., O’Reilly Media, Inc., 2012.
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1. M. Loukides, “What is data science?,” tech. rep., O’Reilly Media, Inc., 2010.



i 5

B (Crossover) —IRITEAAFIUBE &5 H BRI S o BB E R (Crossover Music) ! 25— & ARVE M4 B Al N A
B Z Y IREIR. B5EH (Crossover Marketing) 2 ERETTHHE SN S E4EE I, SO NN F A E e
BEFE— TP RAE, ZIEAFRZRAIG BRI, K, BB 5Ha] DIFRIS E 2 2SRRI — RS QT
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1. Wikipedia, “Crossover (music).” http://enwikipedia.org/wiki/Crossover_music

2. ABE L, “ps FUEH: IRIRRER S 1R, HETTLs, 2007. 10
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KDnuggets BT — IO T2 52 S tH R AR 15 S 0
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LS HINEZE :

. HAth: SQL, Excel, Tableau

0,
)Y

RIS, TiH AT NG R T N s may, THRRCK, Theett, rTAME, 223JdheFEs,

 GiTYRTEIE S Python, R, SPSS, SAS
 BARFZ PRI A 7 > T
NRFEIEIE S C/C++, Java, Scala
RapidMiner, KNIME, Hadoop, Spark, Hive

" HAFH: scikit-learn (Python), mlr3 (R), Weka (Java)

CEAFERHAEME, 1F 2019 4, ZOEELE 1,800 PAS

S 10 MRS S AT 5510 Python,

Keras, scikit-learn, Tableau F1 Apache Spark,

RapidMiner, R, Excel, Anaconda, SQL, Tensorflow,
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MBS M IHE 2019 HER 2018 L3 2017 516>

Python 65.8% 65.6% 59.0%
RapidMiner 51.2% 52.7% 31.9%
R 46.6% 48.5% 56.6%
Excel 34.8% 39.1% 31.5%
Anaconda 33.9% 33.4% 24.3%
SQL 32.8% 39.6% 39.2%
Tensorflow 31.7% 29.9% 22.7%
Keras 26.6% 22.2% 10.7%
scikit-learn 25.5% 24.4% 21.9%

Tableau 22.1% 21.5% 21.8%
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1. R. Project, “What is r?.”
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http://www.r-project.org/about.html
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http://www.r-project.org/about.html
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Python f2{—MUEZE PyPi (Python Package Index), HF I CATawk B CHICHS, #k2] 2019 4 10 H, PyPi A
200,539 ™MH, BrRitZ4h, Conda AAFIRIERSUEM | — DINEMERVEH 5, BRI REFEH Python DS,

Conda JrHEMEEE R, Ruby, Lua, Scala, Java, JavaScript, C/ C++, FORTRAN ZFZMEAMIES,
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https://pypi.org/
https://docs.conda.io/en/latest/
https://cran.r-project.org/

ESEPRE S

anfaliE?

1. VREFFERAT IR R 47

2. %3 —[ TG S WA E 2 /D7

3. FEPRAYRIU, = R T BA MRLE?

4. FAH AR TESCEWREE? il TRIE R TR X AT AKRR?




Python B4 &

TensorFlow

Caffe?

<o
- Chainer

= PYTHRCH &

g —

g scikit-image

4JPYMC3

18



WL o7 L5 ik



%ﬂﬁ* SI‘ %5]\:[: (Eh

{4 Donoho 1E“BXHRRIE 50 487 | —SCrIGTLE, ASEURRIED N T 6 IS

1. ZEAR RS (Data Exploration and Preparation)

2. BHEFR A (Data Representation and Transformation)
3. BHE M TIHA (Computing with Data)

4. BAEER (Data Modeling)

5. BERHIML AT EIN (Data Visualization and Presentation)

6. BRI AIRIZME: (Science about Data Science)

1. Donoho, D. (2017). 50 years of data science. Journal of Computational and Graphical Statistics, 26(4), 745-766.
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ST 15 CRISP-DM

2002 ! 51%
2004 2 42%
2007 3 427
2014 * 43%

My Own

23%
28%
19%

27.5%

SEMMA
12%
10%
13%

8.5%

KDD Process

NA
NA

770

7.5%

1. http://www.kdnuggets.com/polls/2002/methodology.htm
2. http://www.kdnuggets.com/polls/2004/data_mining_methodology.htm
3. http://www.kdnuggets.com/polls/2007/data_mining_methodology.htm

4. https://www.kdnuggets.com/2014/10/crisp-dm-top-methodology-analytics-data-mining-data-science-projects.html
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http://www.kdnuggets.com/polls/2002/methodology.htm
http://www.kdnuggets.com/polls/2004/data_mining_methodology.htm
http://www.kdnuggets.com/polls/2007/data_mining_methodology.htm
https://www.kdnuggets.com/2014/10/crisp-dm-top-methodology-analytics-data-mining-data-science-projects.html
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CRISP-DM ' R AT BHEIZIEPRHE AR (Cross
Industry Standard Process for Data Mining) Shearer F
2000 -2, CRISP-DM X — MU 7 T T2 4 I E 14
an R — N B RHTFEIA

HRIRRR
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RS

o VVZ5EEf% (Business understanding)
o ZHEEEME (Data understanding)

o ZHEMER (Data preparation)

o 5 (Modeling)

o PE{f (Evaluation)

D

o #% (Deployment)

1. Shearer, C. (2000). The CRISP-DM model: the new blueprint for data mining. Journal of data warehousing, 5(4), 13-22. -
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https://github.com/leovan/data-science-introduction-with-python/blob/main/LICENSE
https://github.com/leovan/data-science-introduction-with-python/blob/main/LICENSE
https://leovan.me/

