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FRA FZEFFBEARTF | FARMU PO % AR R B 13 5
M T G AL 710055 % [ W hE http://www.xauat.edu.cn/
FRAF oM ERER BT HER oA h oRA oFSEESFENA
EXRE | mA¥  o¥B oRI¥K
TERAF A KA 19526 LAk P35 A AR 76
B A oy BZytyE WMk BHEFE¥ BXF o EF
FRITXK Wy BI¥ oOR¥ OB WMEHy BIAF
FRAFEDLEA. KRBRE, BT REARGEXF L LRFN—
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AR R EF AR R YOE, R 21 WA AT, ASIEC K VB L e
BEREWH N RAEXFEF RS AHFNE. BXALE” b+ W2 AR EER
B, AN ABEASWERE B, Fik, JIEVEXNREF LRSS
MRIANF AR GE. AEHEREZ A FHRKRERE, BEHFHELA A
FRL N AT EE, R F R L RREE RS AR L, D R E
KR ASE N AT 3 AR R A A B YD SR RAHKE 5 FIFAT e 7 K B4 A 4R
MEWELRE, FEAAERNH M. BN, $HAELERAMERFHA
5 R AR B AR AL AETA A .
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(1) AFERLREELKRRENEEZL R L

HREEEAUFERAZERREEE, 2BHFER”, URBEAKFEH
RWFEERE. 2EEN, THAABERIZFLE. TELSBE. RATFR
FHo R aE N R A R, Kk (B A 4k ) R S R AR R S U, K B KK
PR ERPL . ZEBRMRBCZ S EKRE: 2009 F 4 Data.gov #k3E Ik sk,
TR B, BOABEARE; 2013 F Ll ABMEFH LR, #H 2 LETXFE
AT R, NEEFKKEE S H; 2014 SA T 46 % 7F K 8AE & & o oy Lok ] B
Hop & E RS B4 R B AT 2012 4R, 2013 5l X A T 1A 2020 484 ICT
FABREY (RIERRN ITEREE), EALEFBALEERAHIE, BT
T 2013 4 8 A & A7 (R4 K2 3E e, 3 30 A AT e RUR K BB AT HAT RS
K¥; HET 2013 4F 10 A KA CFEEHIE - N LK EEREARD, B EEEE Ky K
Bl AT Y AR B e R R, ISR W R A NE, A
ABLHE A0 TR B AR SR A, P 2015 SR E KA IR B R 4038 1 o e
R FWAEY, R 2 TREEZ KB E N AR E T, DLEIRRBMNEHRR
B 38 K BN AT S AL

APFERAERKBRENERZARBY. k. BF5REEZERNAKEL
Bt K ERNER, TR+ /N\BLFL2LEELHEE R AR RE, By




K ARH#ARBELBATHNEY, 2EHEHAKELR, AL EERER. A8%HE
FAT R E R R, MABRKALNEEE G, EWCHILANE. THRE G
KRB WAL, A TL2AT, Bl & REEM KB 160 &, 2B LEX
BAEm v EEAS 10, BREABR P AFEEN. M PRBENREAIE. T
EHH CREAE P b & B R (2016-2020 4F )Y, ¥ E A LT E Tk, BE. 28,
R BN FHEEEAATL RSN R A %, Gl FE e, B IR ALY
KEXBEANECEEABRESEN, RAWBRTHRENFERSEHTLENE
R,

() BACASBEE L MR EE AR L Foh—H%E

R HHE B A (B R FE T B e R e B TR A IR K HHE R R R
B A0 R0 — Bk, AMEPOAN R HREREETFBETHETER, RA
ARCERRM R E R T AR, BREMES T T TR0 E#H. 23K
BEAMFLEREE K, wE 1T,

REAEE A LYK BN RE . QFRAER. LARA ZHEZIAR N
AR, EXAXEE. k. BEREES4E —RIFT PN, ki REER
Fifod by &S, HARATE. HeAT. BFRBE. HEHRT 4 —FF R
B NI A RAE, BT RSN A AR A BT E A Fok . ok K
FRREWE S, A ARERE, KRB b X OE 7 ROy E B F R
B kRN RS, ASMERFEELANBEEN 2858 S8 LA X AR
K UAR BB R 2 %

Wikibon Big Data Software, Hardware & Professional Services
Projection 2014-2026 ($B)
| CAGR Big Data Professional Services 2014-2026 = 11%
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/CAGR Big Data Hardware 2014-2026 = 12%

CAGR Big Data Software 2014-2026 = 20%
$70.0 ' CAGR Total Big Data Revenue 2014-2026 =
s60.0 | 14.4%
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Annual Big Data Revenue ($ Billion)

2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 ‘
mProfessional | s7.6 | $9.1 | $11.1 | $13.4 | $15.8 | $182 | 520.3 | 5220 | 523.3 | 524.3 | 3251 | $25.8 | $26.3
® Big Data [ [ | | [ | [ [ T 1 1 i
Hardware
. Big Data
Software

$5.7 $6.9 $8.2 | $9.9 $11.8 | $140  $16.1 | $180  $19.6 | $20.8 | $21.8 | $22.5 | $23.1

$4.9 | $6.6 | $8.0 | $10.2 | $13.2 | $16.8 | $20.92 | $25.2 | $29.5 | $33.5 | $37.1 | $40.2 | $42.7

Total Big Data | $18.3 | $22.6 | $27.3 | $33.5 | $40.8 | $49.0 | $57.3 | $65.2 | $72.4 | $78.7 | $84.0 | $88.5 | $92.2
Sourca: © Wikibon Bia Data Proiact 2016

B 1 2RAHETHAARTN.
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KA 6 PN 234 1270, B 3K 39%. & R4 A& BAT bty @& L Al
T AL, it 2020 48 o B A £ 46 7 3 77 (4 4 5| 8280 27T, Mk KR H Sk g
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WA REANF LR, BEERN. 8. BE. DL SFE N ABERSH
SCILAERE AT, 15 2 I B IR PR ER A B R N G M R e R Al e A R ALt
FAT7 R RAE KB 5G BBk, T RBEF KA. R AHEE
B AV A R SR, RBE SR RAT U MR = 46K H sk, BA R A0
Bk LR BT . H, Tok. @FEARBEFERIEK, HEOL G e
FARREEEREA. BEET, BRAYHFEK DG RTHE N FTIFF. Fib,
Qo KB = SRRk SAR KR /T S IR

M B BT S AR HOAR T A, EAT 36 4 H AL, ALK R Rl B Ak
. BARALE XA PR 5 R P A oA R A B R R R L A AR 1T
FREAKEREERERL, EoEME MR, FH. L8, YHEFEHIE.
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Sh Nk B KRB E N LR, MEUME AT RRCEEERT k. L
IBM. SAP. Oracle. HPE. Dell. Microsoft 44k Ky R & BREE S 1T BWILTF 4
e A ARG BB AR+ AR+ B B AR e . A IBMOIER T i KA L 5 42
A, B SIA AR T & Watson #4T KR8, 2015 4F 10 A I1BM PL 20 /2%
TG AE W Weather Company, k13 K& X A% dE; 2016 4 2 F X VL 26 1. £ 01
W #4 W W & JT %53 /A F] Traven Health Analytics. 1. Google. Amazon. Facebook. BAT
FELNRENERMNCVETE SFEENA P EEREFETHANMEL EF
BkiEZ . X4n, Google fE A K#AFH WO AEHE, MATXKENHAFHE, L
BAEAKERA, TETIHRARKET S, FRTUELIE K 2300 7 £ 0K
N BE. MEEE. B, RASEBRNA L wUEA R A BB, #HAHE
FERARS, B ERERE, wBEAM. FMEAIT 8 DT, Bk REEHN

DL B8 AT N AL B R A S B AT A . K HIE VORI FE A T4 b K i
WEITH. HRIE., SHRI. 56 FHAKLRE, BHhHHRUENEE. BESE
MEAR T ABEIARARWLE. BARE. BENESF T WEE, WHNYT K
BAREFELE, AMERAELRBERm. RE. ol it E0HEE; 56 4l
Witk f, WEHES 2. BEEE KL, S HEERBEEERSEE
BRey, AR A E RS AFHTE. RItESAEEEARE, AT #E
R ENAK . EFRA . BREFTEM. ARt RE¥Y, BREREEEL
A, MEABEBRSH RIS EL K, DRI RERES S ERRA L E K —N
ERISEA, Bk, CUHHRBEFHELEN, SOLARKEHITES. o0
fosh, FFEEZEAEEK. LK, BRIRBELT. THEENH, % EFHT
ME P A 4, BEAT 1 SRR R MBI 5 R A AR, MR T HEE AT B ARG
BN, e, TobA P R B NBEAER, BIEETERIA &S E R
M Ea, KRUEEEL AR EBE ST R EE L,

4) REEEESH AL ERHH2FRT 28T

AR ST 20 #4060 SR AR W, 1974 SR AR AR K BT 3% 49 14 W R
Y PREERF RN NEYENRY, —EHEEFHEREENNX R ET
AR, o EMAUE S FREE L, 2001 4 £ B S it F 2R s A K 2k k&




T CBAER S BRAUF BRI AT R, A K Z R F N
AR AL, ER T R R A

AT Rk, BgUHH. HRIEL. SH-a. 66 FHURNRELE,
BTk N2 RBERNK”. 1 IDC Git, 2REELEUEFEHFH
—EMEERERAEK, BERER AL AR EFREE MR ERNAE,
W EACERF LI S BN ARG, FNDHF LSRRI+
WA MER RN, TR T B SORE T R A A, DR e B T #0484
R A M SEBT R AT, AR S B F AR T2 K

i I B B 44 AT R R e B B M SR, T B AR N B K (Data
Scientist). H#l, A&E5 A I KB RALE I, BARA A K Lok A BRAL7E AL
FHR A E BT, ABEHERAL R GREGAKETHRE. EHk, SHAEHR
g — X EBEABREER. EEE. AABENAEBNABEEL T LR,
ABENERPNFENZLGRAL, REXNRFE. RitFE. KE2T. EFA
TERETANEEL T E R REEEE. AW, BT REKEE G B Z I £
FARGHE, AANFHFARKS RE THHENBARRE E LI, Z 0w ABEE
BENRHEALEGELERANAL, EEEH. RAGUENATTEFERKRR.
B, At XREALFR, ERAREIMAS ERAREGEFHE &
A Ry ] L

“REAEE G N E R RS THRAT e REBRAE N 8, Ak K R RA
FHFRAF G, BT £ FELRP R IOR AR AT B R BRI R A i fo
W, BGZ A RETEITRIRERKEST. 2985 T TE, B&A KRBT
MR AR G2 EE RN N AA . QFREAL. B, BEABEEEEGNAL
W, TRERMEFBRIBFERFEARE LKEAR KB, #—FHRAEFR
V&M, AR A REEMN TR oA RAFASRXEIKY.




= AEEEEL N AMEX T L FEIR
1) ESERARKERFHEXLT L ERERA S
HIEPN KRBT X —HATERFTAHELFR, BANAA KT 2013 F /46X
B4 HBEI T T LUK, 2RZBXGERELDREM X EL, X£E US News H 4
Top50 FEAX A 15 Fr g R4 P KB EAE KX £k, 6 2019 £ 41t B 7, HEHF %
WA SRHEA BT 20 B9 AR HERS B K (Harvard University), ¥ % X% ( Purdue
University ), 77 B A% (Brown University ), &tk I A% ( Columbia University ),
5 AN A % (University of Southern California ), #1%7 A% ( New York University ), T
F| Z AWM 32 K (Arizona State University ), & 47 # 4% X 5 (University of Rochester ) ,
1B R K F IR AT (University of Texas-Dallas), S 4¥IARM 32 A% (Michigan
State University ), ¥1JE ik A% (University of Minnesota) %. % [E #4847 5 %4
BFM L E KGN E 2P, HERFTEEE RN Al 3.
#2019 4 11 A, ESRBELLHAM. S+, HEFALTE 25 T4 2
5601. 4179 fn 301 W, FEpMAEXE. XE. BAATE. ek, EEHEAA
FEZR, B2, NRBRZRASERENE, S ARIEMMERFELHFHR
RERENZTMLEROHE, WRALANFRAMMNKFAZAI. 48 E
LofiRE. LRFAY. AAHKRF. EREAF. FHEERRF. FHRLTEKRF.
WHEIRT KF, TR
FAR i 4 FR B iR
Python 5 %k 4 £t % /Python for Data Science
B 58 & it R BAE 5 44 = Bl 52 F| IResearch Design and Application for
Data and Analysis
¥ & 77 1% 5 # %/ Storing and Retrieving Data
R A2 2 11 Applied Machine Learning
R 5 H & 4 #/Experiments and Causality
A ##E—— A 51 1&/ Behind the Data: Humans and Values
(Y y B R E IF#) A %38/ Scaling Up Really Big Data

#4E 7] ML 5 /4 3 / Data Visualization and Communication
(BAERF) %4914 %42/ Synthetic Capstone Course

5 R 5 %4k
FEH L
AN K| (Master
% 1h % | of Inform
F| 44 | ation and
Data
Science)




¥ 3% # #/Data Science
# 42 ¥ 41 1k./Data Visualization

BAERFE | AL 5 4% %]/Stochastic Optimization and Control
.y FHE %k%ﬁ%%{é’ﬂlﬂ%ﬁ/ Data Scientist's Toolbox
% 4 (Master #4E X % 5% J£/Getting and Cleaning Data
. of Science | # & 1 #¥E 4 #T/Exploratory Data Analysis
in Data w] & & #F %2 /[Reproducible Research
Science) 52 Jf M2 2 3] IPractical Machine Learning
#4E 7= & JF % IDeveloping Data Products
HAE B2 4 49| %4 R %2 /Data Science Capstone
BE T AL 5 4 & M 447/ Data Visualization & Exploratory Analytics
YA E i éfEﬁEiﬁ?/«ﬁ%ﬁ/Applied Statistics & Experimental Design
gt BEEE ii HER %/Data Management for Data Science
# % 4 | Master of BB ¥ K& L St AL # % 3] [Statistical Machine Learning for Data
e & A .
AF Science in Scientists
Data T 4] 25 ¥8 F+ 5 #9204 1% 1T /Software Design for Data Science
Science ¥R B HK I 7 4 5 % i:/Scalable Data Systems & Algorithms
LA A =0 B %% 42 £} % /Human-Centered Data Science
B AE B 4 47| %4 R #2/Data Science Capstone Project
# 4 A2 &8/ Introduction to Data Science
A # 12 /Big Data
T 14 0 9E FH 5 B9 401 % 5 1 % 6 /Probability and Statistics for Data
HAEF ¥ | Science
429 K| FHEE MS | #3E 5% R/ Inference and Representation
¥ in Data HoB ¥ 3 5 it & % it % / Machine Learning and Computational
Science Statistics
HAE AL 48 411 41 #2/ Capstone Project in Data Science
# T 45 A0 B 3042 4 #r/Optimization-based Data Analysis
3E 78 (4 £ fe/Convex and Nonsmooth Optimization
guits:dk | AR Gt % = /Modern Applied Statistics: Learning
ERFE S | AR St 238 2 #8/Modern Applied Statistics: Data Mining
# AR | AL FAL ¥ 4 Ix o & [ %/ Data Driven Medicine
K#¥ M.S.in ARGt 5 I A &£ 42 /Modern Statistics for Modern Biology
Statistics:Da | A % ¥ B %% &/ Business Intelligence from Big Data
ta Science | & T ##E 11t K i& R /Paradigms for Computing with Data
= 1T & /Cloud Computing
T EHER | &R =T E/Advanced Cloud Computing
oo FW LA | £ AREAE E R 35 #/Multimedia Databases and Data Mining
- Master of # 24 5 & & 1t % /Mobile and Pervasive Computing
= Computation | A #(3E % ¥ ¥ % % 3 IMachine Learning with Big Data Sets
al Data &1z B 2 g %3t 5 JF % /Design and Engineering of Intelligent Info
Science Systems

A #4879 #1 % /Big Data Analytics




BAERFE | #4EFH ¥ 5 ®/Introduction to Data Science
FA+ T 16 #X 9 B 5 BT B AL & Sr/Computer Systems for Data Science

;:Tf ﬁ ;b Master of B & M B3 44T 5 T L k/Exploratory Data Analysis & Visualization
(%) Sciencein | ##E A% # #y [F R # 2/ Causal Inference for Data Science
Data K #% 4B 47 % /Big Data Analytics
Science BAE B 4 4| % B¢ #2 /Data Science Capstone & Ethics
#4E # % )2 72 Principles of data science
iz o5 A %% #/Big Data

7] # 2 A7 % /Visual analytics

# ¥ 7] ¥ f/Data visualization

442 1+ % /Neural computing

R 77 3% 5 % b |7] A /Research Methods and Professional Issues
& % 3 & 4% A2 IAdvanced Programming: Concurrency

® | FE
A% | MScin Data
Science

The Growth of Analytics and Data Science Master’s
Degree Programs in the United States

Dara Science
Business Analytics
B Dara Analytics
300

200 r

Cumulative Number of Programs

2006 2008 2010 2012 2014 2016 2018 2020

¥k ¥ & JF :http://analytics.ncsu.edu/?page_id=4184. X+, MA: Master in analytics; MSBA:
Master in business analytics; MSDS: Masters in data science.
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HFRBANTHER REGROZE S FRAREMLE L, BERMENHE LA
7. 2017 4, HEHMEAL 2017 FELREHEFRAB L L EEMHEHER)
MERYERARBBEEG AL L, HFRMTERETLR¥. BEREAFERAK
& KF% 5 e R L viE. #E, 2018 4F, R BEAFE 25 fraik
WAL Rk B, R E 2019 48, 2B A 82 IERKEBHT HIUAELR
TCRBEEEERNAE L, EPaFETEAY. AERBAY. FEF LA,
STV AY¥. ARETFRBEAFE 985, 211 BR. EXSERE AL LHER
ZUESH MEABEAE, TABESLPRFREE. EHF. 8. HlEL.
BN, R B, MREFLTL, WRFETLABEARCTERREZE.

BH AT LM MAKRE R AFSE 2 EBREERZETE
WE AR, BE. EemA RE T AL 085 BRE AR TR EAFINE
HEABEARR. GibFE e, SLhdfomi E5E1F, hohBRakesrAgEA
7. 4w IBM 2 E S BRI ABEFRNS1E, 5INTE KK B A A S0k P
# AR T & F R 84T = A B E UK & Atk Rk &
HRAEHMEAA R,

) AMBEEHEL N AAL Mo, THRRGHEHK

ABEECEENAMEREVASREANTATLERXXAAFEL BN RESL
WAL, WRIBHRIGRE. ABEI T ERAFEEGRAL, BExTHY. At
¥ONBEIMEREEAEE S T EpRECEE. EXE, HELMRLEHK
R AT, 2 E B ) & BT 85%¢# 500 HE A B A K EE SR AKETE,
AR LA A W 7R AR AT BB KT 2 B K 36%. AT, X — R AL IE T I 42 2k
PEAL T, RELXHHME, 2020 FEETIHARFEAA O FHL 20 £ 7.

EARBERA, Dbz @EENRIAEEREIMELAL EFEE. BHR
Information Week % 48y IT #Fr &AL E, HTEHF L LAL —EE ITHHRF NG
BNABE. BT B, EXERBEMMFTAEFEHMEL 175 7XT, MENE
BRI AE, Bl BAT, RECHEAT I o 5 B 7 Ak 22t B — AR sl Hopb B 8 20%
F30%, AMZabEN, X—FEEREET, ABRBAATHEKE K0, 24
GABNERFTAZERER T, 22018 4, NEXEHEIES 14 2| 19 7 LA HKE L
W e A BB, R R BE AT HEAT A AR SR B BB B 0 35 3] 1500
7 (BAERE: BB L irn).




ERE, EEMNAABFEIANAL ERBHEE, ABERSBAERFE
WK, ATREEBRER, AAREHAEENI. RE+ E B LKA 22K E
T Z R it Rk A E AR R oA AT o ik 2] 1400 7, TTE BAT Mk
WAL E, 60%U EAMERRBEAL . Kk, ABERLBALHZLET HEHA
Tk, BT KR & i A2 kb R TR AT, (B E BT A A
EHAOIT AR EER, R U3 HWH TR EMEIAR.

gz AT

3],12%

=t E ARG, 3%

SR 73(a), 45%,

FEARFETIM0),
40%

33 Sk IE : http://www.datayuan.cn/article/10203.htm
B 4 KEEFIBALT FE R0 A.

HHEHT T EREN, BEWERN IT. BN, k. #fF. 8. E
%, k. ZEFTVERRS, AHZEE @R, FRAT A6 Tk KSR
AT FREFEE, AFXRBEHEFLTRF. KBEELNIF. BERMHIT. K
BEEEFRIRN. HETRF. FRETELK. ABRELETIRNT. HETET.
BEHFR. BLoW S, ABBYRAL FRp0A+, BE2 00 RS,
b RBRBEGURAL Tk 45%, ABEFREE =, & 40%LE, HEHEONEF
XA MAMNT TR LA ZRANER, =HEH I LRE, wE4FE. T
W, AR KBRS TR A G BARR R G380 55 EE T 77 11 Fn K 4K
WL T 1]

AEFEEEN - Rt L7 maHE: KBERAHRLEAS . KPR TR LA
TRARBFEANEAL . B KT EE, &8 OER R —RAARBERGHLT
. REHENFFR IR ABELSNE. Lo, st bFHRAm, AL -#E
ST B34 T ¥ 10630 o/ F (15526 A 4), A%k IT & TA JF-F35 T ¥ 30230 7t/
F'. Hadoop FF & T#2 )i *F-3 T ¥t 20130 ju/F, AW ITARFTH T % 21740 0/



http://ww/

F (3449 A ), Sk TA -3 T4 22640 o/ A (10176 A4 ).
= BRABECES AN T LA

RYFEHEEN ALV RFUHF . HENBFEEA TEMFETIREIXF
HEaheEsel, BRITEIRY. fite. EFEFHEIAR RS, BR
MR —EmERRG I, FABEEES LA LWAEREAR LERE, BREDR
EP S C IRl PR

(1) #RER

ABBEEEENAL L TEREERT LEHRRFE IR, GREEEELA
G WENBFEEARFHEINFHME, Py LR F S TRARNAR EE
BTEREESERAGET LA ERF, MELEHEE5ELRZAALTLETEST &
ZRGIRE L, 2000 4FEXEE, 2010 FRETE L5 E L L ELTE, 2006 F5k
CHEMFETIR-RFRIELE, 2007 FRUEEHMFSIRIEL ERais, B
CMEHRENEAEER MO FR LT LERE, VEXRKEREKEEEER. &
R ENBFEHA L p2 T 1986 4, RERAGMHELTL. RAERER L
A, 1990 43K A5 E AR A HR — KA+ &, 2006 4R AF I E AL F S BR — R
ThE. ATERRENZALA. RFTBLFTLESR, HENMESHA L LR
ok, REFHRXBAMES, ERFRMHAFEHI AL T HEHNEE, RET FE
W HFEARTRE, HATER. ThEAR#SHE T EE0 TR,

|

Al TR SRR Sk ¥ty
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X
I | . S A
% ||t 1 it i ¥
y 2 LR AR AR AR
HIHE A
i 5 w 0[] % 0| |%][%||*
i il &

B 5 FEEEEEEAZLLETRE
ZLRFE TR, HEFRAFATLFERT T AUEEHE L N Ll AR AR
FAFERBHRA. AP HEIMAFERR T EREESERERAGA/LTLDLY
BAtHEMAE. EHEMY. ZAARFOELLIE, ACT RN RBE TG LA .
BRIESIOR. BELZE. BECE. BUHF. CHELAR. BRRASRONE




Bit. ARLHFRG. BT HS. AREMLERENAREETHEG LA F L E Tk
REGTF R E R T &AL TR E RF I EANEA . BT K. St SR L
PR BEERE., HHANREE. C BERFE. REEH. BERR. HHMN
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