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1974 4E, Peter Naur HIfiR T “HE 75 R A7 [ —F, AP BdERle” (Data Science) —IFHEM M, RN
MNEAEHE S BRI R —T TR T IRRN Y, B E S E MR AU A BRI RIS R, & X
FroRiE TR R AR AU RIFETERI R R,

1997 4, Jeff Wu TE“GiiF=5iRlz2 (2] —serhEHiR &R 7S (Statistics)’ — RIS X, ARG TAER %2 H%K
TSR, BOEEREF 8T DA IR R S E =50 H A, RN ESK G —iAEmZ N BEER 2, K GH¥%
(Statisticians)” — R A 44 N “ BB FH- 2 (Data Scientists)”

[1] P. Naur, Concise Survey of Computer Methods. Petrocelli Books, 1974.
[2] C.]. Wu, “Statistics = data science?,” 1997.
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2001 4£, William S. Cleveland & Z“BERRHE . MY KRGEHHEARBUSOATIR N, S8 H QI KRG QU 5
ARIMEEH, ERETEENT K, FERIX BRI o BdaRleg . HXIRRIT T 6 REORTEH, HBEKN
ARG AR

1. 25%) Z AR ERSTEAH R AU N B BEE 2t i,

2. (20%) AEPRBURRIBRIF T TL: GEGHEAY; BT, &

3. (15%) BURHR: WiEEFRSE, WHERS, HERXL

4. (15%) BEITIE: WM, s, R, WL, REE el BRI,

5.(5%) LHWAL: G TAMERBOAYEE, ¥ TAFRIVEE DI TR R,

6. (20%) Plie: WHREIRRIARIIAL, BT, BdER, B TEMERIEATTR, BT, SaRTtRE, #
FHRIVHAGHYECE R A,

[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), 21-26.
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2002 4E, HEHFFRIFHESIREEIEZR 2 (CODATA) fil|i7 Data Science Journal 7535, 2003 Z£, Journal of Data
Science |37, Z4ENPTA EHE TEERME T —MRBFHNRHFE &,

2005 4F, EEERREER2LM 7RI BIRBEER R —+— i 5 8E U, mEHE8IRRI¥ R (Data
scientists) & NS BN ENIRIER, BaaErPt TREM, R IR T ) E HE R BIE 2R EER A,

2012 4, Tom Davenport 1 D.J. Patil TEMHERIIFIE & R BURRIER . 21 BT 12, e dERly
XN 21 MR ER D,

[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 TE“BHRIIZEA : FEBIREAL R S ER N — g bt = 2 At (o P S I e 2% AR
AT DA B b AACRFE EEE 70T (Data Analysis), [A] & B2 Y INEUR S B0V S mAESCE TR, TV I%Z
—ESEBAIEH AR RS,

N T FERFIG AR MRS, AT M= Excel #1 PYMK, Excel KZEMWIZ LK, EIMER Office
EfTPHTEEEWAIE, Gt oM B R ARG O, PYMK fHX EELEFAAE, PYMK 2F178 People You May
Know, & LinkedIn —E AYJKX AR TN RS,

[1] D. Patil, “Data jujitsu: the art of turning data into product,” tech. rep., O'Reilly Media, Inc., 2012.

7 /25



L

Excel 11 PYMK 75 0) Eb

¥k Excel PYMK

ARGt & CEH M) 2 (P Z5¢)

Bl HPsEE, CAEMEAMARER NAEFR, Hhl, TEEFIAGR
PoErg M EREmE X RUIE A Be o PR AR

BENMA MR #ETE AR B RERTR

H bR p/We=XENEL 7 S ATREAIRATA

ShR ANFEEEF= A A RS R Gk NS NG YN B
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et 2R BRRE?” 1 —s2h, Mike Loukides 85 —HIERTEH T ARASRIB T HRLEAERF BAREL L™ Sh I AR A7)
17, Rt R EGRNEEE R G ER TR A B0 2 5 A RES SR EL R, A ANt EREBEEZ —
BRTRIEN, FFENMTFA“Bdar X BAEs 2R A e 2SS, RN, XESEH 7 BdER
gz IR SRR SRl A SdE - MRS RO Al gE, Rl R BERRI A BEE ™ fhrIRE T I R rhinTsE 255
HEAA T,

[1] M. Loukides, “What is data science?,” tech. rep., O'Reilly Media, Inc., 2010.
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P55 (Crossover) —IATERNFIATUISE 54 H BRI S Lo B5FE SR (Crossover Music) 25— R AR MIA TR
WRhER B 2 19 KB ITIR. 55 (Crossover Marketing) 12| BIREITHESIVE B B4R, SBIZ DS
A IRRER— N PRIE, ZIFE RIS SRR, Kk, 55 A] DIFRTe B2 2 MR iy —RiRk S el

TR BEE - AR — s SRR S . Toie R & — DR ST & HEBAE R K — DN EIEREBIER AR, R
TR MBI RRTR S RE G S, SR 2" WHAERE AL, UL i DR SRR 1
FH—#, BamfleAR MR LR SaRR A BRI M FH AE

[1] Wikipedia, “Crossover (music).” http://en.wikipedia.org/wiki/Crossover_music.
[2] 2R B &, “B G 4E: ARIb G 42 a4, b B W 3, 2007.
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http://en.wikipedia.org/wiki/Crossover_music

ISR HIRAR PR B IR AR HERE

GUEAIR AT RN (B, <R V55 P fiR LS tatetd
FCANR  FEAbEes sy, 50 BAER: (i) el R gitas
FRIRHIN Giity BAERI (GEH50hT) ok ok ko
BHEHIR N AHECE BHLEsES) BmEREE (AR HT) oot
TREAR S92 (Python, R) Bl (BARTHR) * Kk Kk k
TR £EZEHIA (MySQL, HIVE) ##ETRIRE F d K ek
TREAR KETRE (RFKI, Java) RGFE (Fh) 3k k5
TAEAIR HEAEZ (Hadoop, Spark) RGFE HEZLER) * kK kK
TRERIR  mimEoR (Atf, HTML) BoEa] Ak F d K et
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TERARREAIR, RINEARIZMS RIRRES R LA, TRIESH T ARERILFSMEE, i THRE
(HFR, BT, BHA%); TUH AR ARG LA RRGE, TRRA, WAL, RN, 7SS,

—RIM S, XGRS M T EA] DA a0 s 5 26

1. Gt 9m#EIE S Python, R, SPSS, SAS

2. Rz IRl aR ¥ S THAf: scikit-learn (Python), mlr3 (R), Weka (Java)
3. (B mIEIES . C/C++, Java, Scala

4. 73K EEFIHEZE . RapidMiner, KNIME, Hadoop, Spark, Hive

5. Hfti: SQL, Excel, Tableau

KDnuggets BHEERRHIT— IR THLES = SIMHRWZ B S T EMEHAAM, 1F2019 F, ZIEELS 1,800 MAZS
5, REEEEEN 10 MG S T A7 5009 Python, RapidMiner, R, Excel, Anaconda, SQL, Tensorflow,
Keras, scikit-learn, Tableau #1 Apache Spark,
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WA TR

ERUBESMITH 2019 56% 2018 56%F 2017 6% 2016 5%

Python
RapidMiner
R

Excel
Anaconda
SQL
Tensorflow
Kears
scikit-learn

Tableau

65.8%
51.2%
46.6%
34.8%
33.9%
32.8%
31.7%
26.6%
25.5%
22.1%

65.6%
52.7%
48.5%
39.1%
33.4%
39.6%
29.9%
22.2%
24.4%
21.5%

59.0%
31.9%
56.6%
31.5%
24.3%
39.2%
22.7%
10.7%
21.9%
21.8%

45.8%
32.6%
49%
33.6%
NA
35.5%
6.8%
NA
17.2%
18.5%

¢ 2X\)
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BHEELY- 2% : Python 5 R &

Python /2 Hl Guido Van Rossem T~ 1991 FAIZ A —[ 1AM A ENSIZTES . Python B Python X
22 (PSF) i LR, HAFRREEERE T CIES M Modula-3, #2KHT ABCIES. Python MNATFEH ERIZ
IR KITEXKH] (Monty Python's Flying Circus),

R N 2—EHTHIHHENLEN B HRERRES SHERE, RIESESIESH—MEMAISZI, M Ross IThaka 1
Robert Gentleman T 1995 FEi% AN —FfAIRIES, RN RIES, fENSIESHN—FMMIEMH, RIESEEFMH
Ci&5, Fortran Ml R &S H &5,

[1] R. Project, “What is r?.” http://www.r-project.org/about.html.
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http://www.r-project.org/about.html
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BUEF . 20%: Python 5 R

g

Python &4 ZIEIGAIES, i TEIEEBEMAIIGINS M, Python BT HIZAIR P28, AT DUREH T4
5D, i T Python A ARIBIE, X T2% C BSOS S/ >SS SIAMEA, BT Python
B TEAEFRAE S, HE SO TS WA MM A, fT Python B B ATHLIER 2RI, (H8E
g2 STRIEREIRT FER R FLPR, [ 7 T DRI FRAR NN, AT AR B F 5 bk s s R At T

R IES A DU A fERY LT 2l — N aeit iR, R IES AR CRRMAERER, BIRDEAEH, SERE—D
RAFHIAREES XA R — NIEAF RIS, R 1ES A PAEER AR L7 S USEEAE R SDRE,  BIAn S AITEER (for) MRS ZNHITEIA
(apply J71%) FFo ERIBEFH, AJDUCRIRAISEME RIIAL, RN —25 g2 IR T M, BT R
IBERRA, SIS HEIE—DREREAZES L, Nd—BAITERA PR Z A H & g1,
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BHEELY- 2% : Python 5 R &

(A Z)C3

Python f2ft—MH)% PyPi (Python Package Index), FF RAIATIMA H CAYAAS, #ubkF] 2019 410 A, PyPiHHAH
200,539 MIH, BRIELZAM, Conda ANFEHRERGRA T — DM ENEHEEE, R TREMBER Python CASH,
Conda HEFEM R, Ruby, Lua, Scala, Java, JavaScript, C/ C++, FORTRAN FZRMEAMIES,

RIESHE—MERNY EBEE (RAN (The Comprehensive R Archive Network), /AT BTtk IRERAY R AL A A
G, RIESRMEBENEMIRAN 049 (1997 & 4 H 23 H), XK CRAN 1XF 3 MEGh A, (HRMEE 12 M, X
Zwik 7/D & Unix ‘FERRA, Windows 1 macOS iRATE ZhkFIARTE AL, #LZ] 2019 4F 10 A, CRAN EF 96 MMiE
Gulis, #RAEZIX 15,121 M,
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https://pypi.org/
https://docs.conda.io/en/latest/
https://cran.r-project.org/
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2. 3 THES AR Z/D?

3. FEIREYIUR, H A T B AL

4. FAE R TESCHEMREE? TR B TR XA 2KRK?
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TensorFlow

DASK
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#47E Donoho 7£“BaRRHY: 50 487 U —Serp R, HEIRRIE A T 6 MRS

1. BUEHERM M (Data Exploration and Preparation)

2. BHEFRNHI L (Data Representation and Transformation)
3. BRI Ti+E (Computing with Data)

4. ZHEERE (Data Modeling)

5. BAE AL IR (Data Visualization and Presentation)

6. BAERIFZIEIENE (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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/)51 CRISP-DM My Own SEMMA  KDD Process

2002 11 51% 23% 12% NA
2004 121 42% 28% 10% NA
2007 31 42% 19% 13% 7%
20144l 43% 27.5% 8.5% 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 ! 2T AR T\ A2 AR ATRE (Cross
Industry Standard Process for Data Mining) Shearer
2000 4, CRISP-DM X — s iz s i H 1Y
& X P21EE o I SY U NERE S

EIBIEAR

Y

o M S5Hf# (Business understanding) IR &

. HUEHME (Data understanding) R T

- HIEMER (Data preparation) :i% u \ |
FEL ]

.« 2 (Modeling)
« P (Evaluation)
. H%E (Deployment)

S

[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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CRISP-DM

AP SS3EfE ) HURIERE ) BURER FELT] P Gk
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e % BiR W ER IR IR A RIS EFRIERA PHEER TRIERE
- HR - BIEUIEAR - HIEEE - BB - RERIEETN | | - B F ity
=0 | | - BB AT |
- AIIER - U R
| R AU L | S s 5
‘ - - LR - agam sy | | ERARIRIT L
VR | Y - Wt EHiTE |
" HFER (R
g, @2, ok |RENE | L | -
- R RIS  HAEREIR AR HERE BRI
- AIE | - BIEHAIRE - BHRE MET—% - RS
Sidiusizcaul ll PO | AT RS TIE T
| o G0 0 = " - R - RAERE
- - IR B ISR T G =!
MEBR = 3 — - GEIH
- HIEIIE - etk AR THERE
- BIAIT R | - R
| et BITEHIRE
ER
il 15 B K - BHMIE
- WAt |
- RIS T AEAK —
B HRE
- gt e
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https://github.com/leovan/data-science-introduction-with-r/blob/main/LICENSE
https://leovan.me/

