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TEEHE TB. PB REUERILIET R, FIETOMRARMIUEREIMELLE T MapReduce, DFS 1 Bigtable, HEEATIN
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REREMA 2003 F, EEFUEMERRAAA BRI, B "HEHESH AR,

2005 F, ERMAIE—FEURDTESE, #HT - EREAREIES IS,

2008 & 4 B, FEBEIKESHIESTEUERSEAEESTITI EEE—RTWARIENMNZ, IEITTIREE
MESIMIEPRINEZ MR SAPARTIXE. HE, SRESTRAREANTHNAREE, BEUSEEsHaIElE
KRIBPARBIEEIR.

BEE 2011 &, BN "+—h" ML+, ERELESRSERMERAEN 4 TERERALFTEZ—, HEHaiEs
BHUETME. BUEISE. BEGBIREEDT.
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BIISE. (EERIERNAEIEAARIEFRAZNDEREE ITEH, BASHKREEHNCINERZD, MEEREFRESH
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BN KEUEFRBEELERRAEIIN , RAMEARAPOFE, RERAERETRENRZR, HEFEK. AFN
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. ) (Master of Information Systems )
RTtEBEXZE (Garnegie (Heinz College,School of
3 o Management ,MISM with a concentration in )
Mellon University) Information Systems and
Business Intelligence and Data Analytics,
Management)
BIDA)
. s . HESHFHREFEE (The Fu
. , HENRZEZNBRFITRE (Masters of '
EMetIrKE (Columbia i ) ) ) Foundation School of
4 Science in Computer Science, concentration
University) . . . Engineering and Applied
in Machine Learning)
Science)
; BRBAZE (DePaul TRNEHES R (M.S.in Predictive IHESHFERERE (College of
University) Analytics) Computing and Digital Media)
6 EETEZI/RAS (Drexel A EIRDHEIE (Master of Science in FHEFERE (LeBow College of
University) Business Analytics) Business)
IeEE R FRTTERIF AR
. M&EA% (Harvard ITERIZETERE (Masters of Science in (Harvard’ s Institute For
University) Computational Science and Engineering) Applied Computational
Science, 1ACS)
A ERZEEIESTE I (Master of
ENSEZLHMAE (Indiana .E o D. o ) YRR (Kelley School of
8 Business Administration , Major in Business
University) . Business)
Analytics)
BZERAPM A
o . ] ) B/RERA=BE (E.J.Ourso College
9 (Louisiana State HUESRIS (M.S.in Analytics)
o of Business)
University)
REE T
) , L REETFEEMER S (The MIT
10 (Massachusetts Institute of | &R (Master of Business Administration)
Sloan School of Management)
Technology)
» BERRINIZAZF (Michigan EEERESREE (Master of Science in B == ke(Broad School of
state university) Business Analytics) Business)
A ETR Bl EiES & (Master of
HALIAZ(New York = A4S EEU P (Stern School of
12 Business Administration, specialization In
University) Business)
Business Analytics)
JEREFEMMIZAE (North . . . EREEES AR (Institute for
13 HIESHRIZE (M.S.in Analytics)
Carolina state university ) Advanced Analytics)
s TESRARZEE(School of
Fadt A (Northwestern .
14 o HUEDHRE (M.S.in Analytics) Engineering and Applied
university)
Sciences)
A EE 2 RS T &R R (Master of
BHAF (Purdue = R=REESFRE (Krannert
15 BusinessAdministration,Concentration in
University) School of Management)
Business Analysis Consulting)
B s B SIEEMEIEESTRIE (Master of HRERZ IR TE
HTR=
16 g L Business And Science degree in Operations (Graduate School, Professional
(RutgersUniversity)

Research and Business Analytics)

Science Masters Programs)
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. HENRZEZEREEEHIESTT (Master of | TIEZBRHENRIZER (School of
HriBfE A& (Stanford
17 ) ) Science In Computer Science, Specialization | Engineering, Computer Science
University)
in Information Management and Analytics) Department)
IOMASET S R L , .
EE5#0ERIZE (Master of Information and {E830% (School of
18 (University of California at ) .
Data Science, MIDS) Information)
Berkeley)
19 SESFEPREAE (University of | BIVEIRDITRISE (Master of Science in WERESFRR (Lindner College of
Cincinnati) Business Analytics) Business)
Bl FRzEF SEREER
. " N ARSI STEEERS (Master of .
BBEIKEAE (University of (School of Business,
20 ) Science in BusinessAnalytics and Project )
Connecticut ) Department of Operations and
Management) )
Information Management)
. N A IS ESIES TR (Master of . '
GE=XZ (University of . i ) ) SHEHTEEET (Robert H.Smith
21 Science in Business for Marketing
Maryland) ) School of Business)
Analytics)
B SARERE (School of
[B£WAZE (University of HUEDIRIZE (Master of Science in = m
22 Management, School of Arts
San Francisco) Analytics) )
and Sciences)
BUER. FitHF. EES5EER
. . FZPT (College of Business
BFEAZ (Universityof EEERS RIS (Master of Science in A o
23 Administration, Statistics,
Tennessee) Business Analytics) .
Operations&Management
Science)

iE: ARSI EFIFHE.

EEILRBRMN A BREIES AR, (FAEES—MNEXREESTARERMIRTRM, BRLE 23 NS
HEEESITRIZEEL, B 11 NHRERER, BASERARIEIESHRL, 6 MHRET SRR, LATENETESR
AE, ZHRTENREMIAUEEEIES L, 4 MREEESR, SHvRIERMIT A UEEEIEsTEE, &
R 2 M DB RERAEIRSITARITAIAREH . SAFENREZERNEFNH BIAIREEER AR —HIBRER,
RIEERERIANRMEIE S TIEEEERIFE, FINNERF/RASE (Drexel University) FIRIEEERHXIBPLYEE
GiEEXE. BEEESTTREABTRERR. FIRLEREREIAE. HEEFEDHMNSHWSHEERLA, AL
RS TIFERNFESBRSEINTFR SRS, BHAF (Purdue University) SESRRLERSHESTES, BIFIRE
BRI TS EFNI A E B RASRE R W B IRAFRITE T AIERE, EILERANFFEEGRENDHT. B, EARS.
PLEFIERES.

LA ERTLUASSEEREUREAA RIS SR, BATEFESHEBAFME R, BRIINIRNE MRS
HRRZIER, MAREE IT&IRAER.

2, WEAZEFEMAEBIFRBXFREMLRE
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BHrKZ (University of
Bath)

HiERlZ: (MSc Data Science)

RIZZ& (Faculty of Science)

XFBAZ (University of

HEHRIZZE (School of Computing

2 #IETE (MSc Data Engineering)
Dundee) Science)
REAEFILAT e e s it - . .
o INRRIIAIEIEZE (MSc Knowledge | RIZFRITENIRIZFEZEBE (Computing
3 (University of East ) o ) )
Discovery and Datamining) Sciences, Faculty of Science)
Anglia)
#ERIF (MSc Data Science) ; #iE | EERIFHEHERAFM (School of
. o RIZ2. BARMEIHET -MLZIRFE (MSc Informatics Teaching Organisation) ; A
ETEKXZE (University of o \
4 ] Data Science, Technology & BHERRFSEERIFAEHARE (Usher
Edinburgh)
Innovation -Online Distance Institute of Population Health Sciences
Learning) and Informatics)
AEIRSNA DM (MSc Big Data and
Text Analytics) ; ERISEUEDTT HENRZESHEFIEFR (School of
(MSc Finance and Data Computer Science and Electronic
; RETHIAS (University Analytics) ; #iERIZ (MSc Data Engineering) ; RETTHIRSFP (Essex
of Essex) Science) ; RIFBEFFSEUEDT Business School) ; #ERIE50E (School
(MSc Applied Economics and Data of Mathematical Sciences) ; &5k
Analysis) ; @S (MSc Business (School of Economics)
Analytics)
. . . HUERIZ 551 (Data Science and
RREFKE (The #IERIF (MSc Data Science) ; BUR
6 o , _ Analytics) ; BUAFIERRXR (Politics and
University of Exeter) 1 (MSc Policy Analytics)
International Relations)
IERIATEIAZ (University \
7 HUERIZ (MSc Data Science) HENREZE (Computer Science)
of Glasgow)
N Bt (MSc Business
CEFEEIR TS0 . . . . BEE TSR (Imperial College Business
. Analytics) ; E¥IESHF-HIERIS .
8 (Imperial College School) ; Ml SEESFME (Department of
(MRes Biomedical Research -Data
London) ) Surgery and Cancer)
Science)
L BRITEIRE -RItESAHEE
A% (University of _ \ .
9 Kent) (MSc Advanced Computer Science - | it&#HZEE (School of Computing)
ent
Cloud Computing and Big Data)
N . NP AEEE (MA Big Data W ASIEDRR (Department of Digital
feHEEFE (King's . . N , iy s
10 in Culture & Society) ; #uERlZ Humanities) ; {EERIZZE (Department
College London) ) )
(MSc Data Science) of Informatics)
=REMFARF (Lancaster HES®ENEER (School of Computing
11 HiERlS: (MSc Data Science)

University)

and Communications)
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F2EAKE (University of

HUERIZFISHT (MSc Data Science
and Analytics) ; ERITENREE-IE
7 (MSc Advanced Computer
Science - Data Analytics) ; BZ&ED

B (School of Mathematics) ; &
HFB2 (School of Computing) ; FIZZAS

12
Leeds) HrAIEEGKER (MSc Consumer %8t (Leeds University Business
Analytics and Marketing Strategy) ; | School)
B HFFIRSERIS (MSc Business
Analytics and Decision Science)
3 FEHMEAZE (University of | #iBESHTSElERE (MSc Data #Epe (School of Mathematics) ; 82
Leicester) Analysis for Business Intelligence) RZZBE (School of Informatics)
XEIESEMEETE (MSc Big Data
and High Performance HENREFZEE (School of Computer
" FYmEAS (University of | Computing) ; HIREGERIS Science) ; HERIZEMR (School of
Liverpool) (Geographic Data Science) ; Environmental Science) ; SIE%kR
SIFIAREYE (MSc Business (Management School)
Analytics and Big Data)
EHBEZERE (London HIERIE (MSc Data Science) ; #u=E
) ) ) #iTF8E (Department of Statistics) ; 75
15 | School of Economics and | &F5XEIESHT (Data Science and
B ) ) ) ) i%E18F Bt (Department of Methodology)
Political Science) Big Data Analytics: An Introduction)
RIKERF R " s iversi
IHENZLMAEEE (MSc Cyber RIKEBICHFR (Loughborough University
16 (Loughborough
o Security and Big Data) London)
University)
. o HEEFNRIAETE (MSc Data and HENRIEZRE (School of Computer
SATHAFASE (University
17 Knowledge Management) ; {#EL Science) ; &#¥). EHSHEEZR (Faculty of
of Manchester) .
ERIZE (MSc Health Data Science) Biology, Medicine and Health)
ETINAS (University of BT INKEREZERE (Nottingham Universit
18 ' Y M (MSc Business Analytics ) ! 9 Y
Nottingham) Business School)
19 HEAE (University of HEEIERIZ (MSc, Dphil Social Data | 42 BB (Oxford Internet
Oxford) Science) Institute)
WREHS L ERE . o .
I . SIS (School of Mathematics
20 (Queen's University #HIESHT (MSc Data Analytics)
and Physics)
Belfast)
o SEEE A REYE (MSc
BT AZF (University of ) ) N . )
21 Reading) Information Management -Big Data =Rt (Henley Business School)
eadin
9 in Business)
2 RLREEAZ (University HUEZESHT (Data-Intensive HENEIZZEE (School of Computer
of St Andrews) Analysis) Science)
HERIFRERZER (Information School,
>3 BIEEREAS (University FUBERIZ (MSc Data Science) ; #dE | Faculty of Social Sciences) ; TFE&ITEA

of Sheffield)

%7 (MSc Data Analytics)

B==0E (Department of Computer

Science, Faculty of Engineering)
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HERAZ (University of

BRI SHFFE (School of

of Southampton)

Analytics and Management

Sciences )

24 KEHE (MSc Big Data)
Stirling) Computer Science and Mathematics)
FEEAZ (University of
25 o Y B (Business Analytics) FEEERIEBR (Surrey Business School)
Surrey))
#UBERIZ (MSc Data Science) ; @l
X - - . ) BFSIHENRIZEZME (Electronics and
EARETWAZ (University SITESEERIE (MSc Business .
26 Computer Science) ; FELEEZIHEF

(Southampton Business School)

27 | FEERHIAE (University

of Sussex)

¥iERlZ: (MSc Data Science)

#H=ZK (Department of Mathematics)

CHARFFME (University

MERIZFSREGEDHT (MSc Web
Science and Big Data Analytics) . B

HENRZEERBR (Department of Computer

30 (University of
WestMinster)

Technology) ; BWERESHHT (MSc

Business Intelligence and Analytics)

28 SHOMTAIAEIEISIE (MSc Spatio- .
College London) ] ) Science)
Temporal Analytics and Big Data
Mining)
AREUESEFEREK (MSc Big Data BERAALHRFC (Centre for
29 HEKE (University of and Digital Futures) ; BGA. XEUE Interdisciplinary Methodologies) ; EPFRE
Warwick) FIE/L75i% (MA in Politics, Big Data i8Z%Bt (Department of Politics and
& Quantitative Methods) International Studies)
BHEE TR REWESK (MSc Big Data

RIZEHRZE (Faculty of Science and
Technology)

iE: ARSI EFIFHE.

HEARHIEHBE D AR EME: REIERATIASIER A, SEESREN, EESRINALIEEXE W BRITERN
REmE. EARNNELERPd, RENESSHERIEASEERVAENNA. ENERNERETHVERE. £/
SR, MFREFZAEIERAIE®, —MRNTHEESHFNRMIZIMNEREIERZNIHRFZIBESHHFESH, B
AL EIERIZI SR A HREEB ST ATRANEEA L. RSN AEERE. £YMES. MRS,

RETRALEMNAKES W EREFEMRAESIER, fICHAXZZRNNERZ 5 XSRS TN Z= 51
MAEUESE, FEREXFNITENZEMAEIE, FMBAZNAMIESSMETTE, BRFAENRITESAHE.

55, REEREIEEFRNCIHHE. WREFENEEEAFEN "Bia. AEIEMEXGE (MAIn Politics, Big
Data & Quantitative Methods) " ZAFHEHEEZF A "SXHASPAIAEYE (MA Big Data in Culture & Society) ”
B, ERETNEMTHOERZIR, Rtz HRERENRESEERAZN AR SHF U AKX KRE.
ETEXFOHRT "8UERIE. KARENF (MSc Data Science, Technology & Innovation) " RIRILEIRIE, IFHESL
TEFS), EEREEEEFR.

3. RESRAHEEXEWIRE

—HLUk, RESRITRAVEIEZE. Bl EAXRRE—ERSH BIRATR. 2014 F£54), AREMCRER
REST, HFEARKE. ItmXZE, FERFR. hRUEAFNEEE TR B AF AR IR SRS TS
REEIFHFEIRE TR SRAITR NDESAEIEN B FEE, FIRGRERIDRECIHET. a5 AR IR e
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NEHFEN, UL EERASHERFRREFHITESRABIESIT AL EF. ELZRERRERARRIIR 7K
HEEXT, DRIREBPNAFNMERFSEIAETMTRE. ALKZE LENRABUEIESTRIFMIIRE.
2016 FF 2 B, HEHBEPAMARFNIE "SURRFEAEERA" T, JtRKE. WIMRFBBKFE. FRRENRA
[EEIS 1N
2017 £ 3 B, HBEHAMEH "BIERFESAEERAK" TR 32 fisk. =R, BRECH 35 ek
gk,

R 23IHE "BIERFESAEERATIL" RYtEE

e BT BHIERR Vi S ES
1 s[azvrc SRR SASIRRA 1
2 IMEF BB HIRRIS S ASIRRA T
3 FRIAF HIERIE SASIRRA T
4 hEARKS BRI SARIRRA Tz
5 b EBE AR HIERIS SARIRRA Tz
6 i=br BRI SARIRRA e
7 EIRITEAL BRI SARIRRA Tz
8 EFRHA BRI SAKIRRA Tz
9 JessEREA HUERIS2 SAKIRRA Ta
10 stk HIRRIS S ASIRRA T3
1 ZohhE HIRRIS S ASIRRA T
12 KEBETAS SRR SAHIRRA T
13 HETERAKS SRR SAHIRRA T3
14 Na =V tope HIERIS SARIRRA T3
15 TR A HIRRIS S ARIRRA 1
16 R HIRRIS S ARIRRA T3
17 ERETEYR SRR SAHIRRA T
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18 BT MRS SAMERA T
19 Wb MRS SAMERA T
20 PR RASE MRS SAMERA T
21 FREESR MR SARERA T
22 kﬁwﬁg:§§§%*$ HIERI S K MR T
23 PR MRS S IR A T
24 BRETAS MRS S IR A T
25 AR MRS S IR A T
26 | ETREASHEEE MRS IR A T
27 ik MR S AMERA T
28 SR MR S AMERA T
29 S MR S AMERA T
30 R MRS S AMIERA T
31 BT MRS S AMERA T
32 BB A MRS SAMIERA T
33 SRk MRS S AR T
34 RS RIS S AR g
35 SEETYR MRS S AR T

1z RAEFEE SRR BENRNAEIEAT .

BEEFLUTE A

—RIEOHR, TEEXGIERFPMERAIERIER;

TRSCEME, TREGIESIREIERIEES;

=RNABME, ERENBALIENERRER TN ARRRRIEES.

FERNHEEEZNE, BRlENBFASEATNRE ST ESMER, FREEEAMEDGRRRTITE,
BEYEE. ESHENMLTUER, 8. RERTIEEXTL, BERREESRER, NFEHETIFERE
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X, EEEFMIARE. MEREAFRHRE, HREULNSRAZ IARNE—RITTEIKBEEFRPERAEE, FEit,
HHINEEFR D KIESKEIEAT 1709,

() KEIRAFHSIE)IIVIK

FEBUBRKSSEEITEUVERSFNEETINS, BESTERALIELSEIIRERE, RIASH) AR
Z, (ENAREEATRSFFETERNS RS, E2RUEUT VAN E:

1. AFEFREA, BERLSSIRE)

RER T REXRAAER, BABIEAZEARNE—MRX, BRIAOAMBR "AEBES)INE" 2MEEEIT
WDHEEETISR, WABEBAANIEATEARKRERONAR, WETEEPEIERN. MEEE. EFE. URET
FURGRIE L NEE, EEIERINER, BSERFRUEIFER Java ESRINERNAAS; EHBIEEZH, LA Hadoop 43
fozlfzfE. MapReduce FTitH. HDFS DHMRFFHEM, BIRFRINTIEIEHTRERMRITSEM,; &
HEEMESE, HHRERXREEUETME SQL. —LIERRESETE NoSQL, 4l Mongodb, Redis &; TE4RIESHE, X
LAWIBMRATTE, FREIRMIEMELL Java, Html IESAMEIRFERTAMRA. FINRIREFIIESINR, BFEAS
BEEMRETRAR], ZRIIAFEKXERNTSECHLTI. TIFMBES, TRERFIER IT SRR I RERIY
AR,

REGERI O BT REUEIKIRE e, BEMREANEE, JLIRRFMRRAE, BrIIERRKE=E, Me2
KR EIRERE, AL T AR AT B —E LA B SR, IRERESEIRAINLANA, 5% Hadoop.
Spark RIXEIERATER. HIERIFIRARRETHR, SANEHNEMRAKMNTEESZRAH, T—MRIEE
AWRIEAS. PRIEERAR, REHAEE. AR SUEFEARS L. AR, RISRESATT
B, MARRERAR. TERERILS.

2, AAEFREN, REESHEF

ERARIERIIREDL£ES, RAMES)IRENEIEHRSHFR, SAEe, BANRATASSRANTERR
RETERAABIEAT, EXFIREREIROFINET, FREEFETUES T, BIZR EENAWSHERBRDR
HIRENAREIRE, WEUMS, REXRTANAFERMUARAFTE FRSREECRAUMINATERS, WEIEREEIR R
SRMEFTAEIERE, AR TRENARNSIERTEN SRR, EREIMR SR SHHFREEIERY. XA
RHTABEAANESE. ZRR. GattRR, RIEESHEVRSRTREREE, WEETFIHRIFZE
FoTREA.

REERELAERERBAKGEREN EEEITMH, FEEFALN "BIEK" 5 "$EDR" Bgn. B,
R R ESEEEMIERE. BEOH. IRIHMEEIRREESMADERNTE "SIEDR" | N itbE
HFR, BIELT HUENREIRIEEEEERRAULIE T tREUERER. MENMETEAH SR SR RRA
BAIERS, ABEATTESRRZIXFRNRAE, BEIEAR) RREFAGIEAT BN, KEW, BAILE
TE FRIBR IS IRFAES RESHIBINME, XILIBRE LRAESTIEERE. SUEEE. IIRERERENERE,
LUEN ABIRRT IR R,

3. AFEFIFIE, STANERRIRSE

FTIERAZ EFRRARNMSE B SZIKDRNEE, ERASZFRGEEREIZRAEE, BESATEFIETEL
MIAIRKESAFF. AE T B)IEUACSREEES, RE—RMKTERREL, RAEMREIROREANNEI B,
BHRRZEIRE, LR LREE/AVNIHZRRIE)IFFE™E "EI ME, ARREESAIRIELREEEAL
BATRIKRE.
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RHBHNORENEFEN L EFTEERFIEER, SRRV ASEAAEENA. RIESUERREEIENSIKE
R, KRARIEEAA D, EHARBIEXEITER, SRREFITREEEEMESESHENAY "HiEks"
"R B, XFRISFRNBAKERERSD, IREICIERIEISSEIEBN O RETIREIRS . KEIEAZ 157+
NARRRRFR, BHREAZA, REHSARE, XXRIREGSENNRTT, TEEREFLRHUEEEHASEI, —&F
NIRRT, BENE, TN "TERM" NEAMSIC TR, EfEREATERZE, TRFZmZSE. £TI,
ERTID B BEERBIEAT 155 EHAERRREIEEEMTILSIS.

=. KREEATHRSRE

(=) MERRARRPEEENXEIBAA ISR

LRI ORI RATFARERAIHR 500 5BAT), BEAEBRSEE LT T LEUEAIGIRINE, SEISRF BRI
THiBIMEHREIE RIERS AL S3 I8 S | R TIERART MRAOF IR, RIZUS SR AL UFFIZES, IEARER VBB —H
TiENER, ™MEelH. E 3.1 2B R A SIEF AR SRR

sse o BUEEE (O, EESE. TEHS)
Iy

|
| |

Ak 5] o
BT R A R T 59
= AR, R I o, SR
@@
I ERE
T ﬁ U ﬁ
[ﬁo e ERAY T
= Kl 7 s 1]
ra ANV R T HT AR ], 2> VRSN % A, S ST T S 28 20 Hrifi oK
SAITRAER TR
= oo | o ||
6 o N——] [ Ml AR s N
‘ o LR o BOSIHTINER o6
VARSI . " o HATFATIH

ITHETT (AR AERERER =) 06
SRR G A, (REEURIOS PE . WP, T HIPE AR b HiEFETREm
FBHAR PRI R . MR, dEda ITTiEm

3.1 MR B R E (SR E

(1) BERREFEEREEHIEEIRIITAIREE, FSFHEWAISIARMNS, FIBEIES TR NERSGHE IS
SBEBIRIRREAR

(2) PSSER MRIERTTELSSER IR R, FIALSIETFEREIEOTR S OIS,

(3) EF R IARESUSEINEER K, BERWASMIERFESWSRE, RIHFHHEHPEE~m, NEE
AP SSERIBEBLARBIFR, MRS IZERAEERAIEIERSS . SR b T AR R AEEWSHY
dbrh, Bt —RASET NRILZER .
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(4) BIESITERIIRELBMIHEEEREXISHRR, ERBREEXEL TENARSRIT. SaE
BASER IS ITERK, REEXNIEXE.,
(5) ITEN], —AELHEIECENRIT. BESHEF, NALSHTIMRMRT. EEOSIRL RS
MEOSTH, 5—HEEEHEEN T B TREHESHIEFEEN MIFEXRIE RIS,
f¥#E%E Sean Ellis 7£ 2010 FHHEHIEKEE (Growth Hacker) RS, BEEWHHE IRZEFIEKE CGO
(Chief Growth Officer) HHl—MMERIGKER, B/ EFARBEESETHEE. =R, TR, SRS, BEBrmE
FAMBKSIZHIR, IFEWAHIF RN A HERERIS0H,
4N, Facebook 1 LinkedIn BUBEH<ERBAEZHEAN FEIFfR :

Facebook 37 78 38 < [4] A 2 Linked InTfjfeE 3K H AR
B AT HREITE
B VP P2 VP AR 51 K 1 ASHL I
: wi Py
FERIL 5 fELlL % RS e -
= T = T = R R
: : . —
TR TR TR Rl o
' : ' AR LN
it Bt it e A
Sybii Srb Sy kil i
AR AR N B
3.2 IBREPAER

RIS KEAXFMERAIAELRSE IS, BEOTITNAREERE, BEROMAMNAMER. FEmaRIEELSHIE
PHTIX—EBERAT RRRNE REITIZRE. FrER Mot R RSO T X — BT TRIEIIE, XEHHH
AGREE, PRt elEmER. BEEESMHERUSESEEEANEN. BERXLOFIRIEESTRE, Bl TEKRE
ERELS. BRXMELEELRE SRk ERE, THEET IR ATRA.

b, BESTIFISERERBRABEATNZD, SMAFEESEHIERINER. SRR THIEMECIRE
REE. XSEREaRiasAR], e Ennt AN oiER. REZREESTIE.

REGERHC, BRTHREFNTREFEHMC, RARER SRR, ERERRENERITAR, EMaNFIREEX
AAFEFFE. AEIERATER R, KEERAESMEEOTSLIEMA TR, BRTAEERARSS M
R, BREREHA—MERNABIERARE. BERANAAR, SAMEREEUMIETTEFETREZ
&, BZTRNESHEEXALE LRWSHINARE, XIHRASTEHARNASIEAT . RIS AZE
STOBRF, ROERBEABIEAT BFREXREER.

REFATEMSERF TR A8 EERIRPEZRENENBR. KBEATLERESN TANRMEENSR
BEAT:
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po - el e
L ~ =t _
AT = i @ > | ik
s | ||| RO % @ s k]
oy | i sy | [k [ TEe || et
57 ] et M | > e
W[ e e Gk T
= iy I — L8 wz || wm || syht
LS ‘ ik || et | (D
fLi o
i IR
HoAth ) Jr i

3.3 REUEAA RNRIA R ZEEE

1. BRIAEIEENIES

5 ER—ESRHRARIRRIIRS, SRFIRANET, RUEFIEEE TS ARTEERINR, FHEXEE
BPARIEEME, SKEMNBEMNERERNFTEMLEIE. FHIIEPLEE. XLEHREATLUBANRAFRAIRELMN
B, FAWERIHNERL, FNEBSNTEIEIERIFNNEHEKE, ESEMNNSEKHEILEIREASENEGE
RE, BINBmEHAEE, MALSRENSIUERNN-RIERBFEHS. NTREENAE, BMNETENTRSH
M mAEIANME, ARSI SRS AR I Xp.

2, HiEFERsEHIEF

(1) BUEREN: MEPEIRS/MNERETE

INIEHRF=ARORT ], SRR, &4, 18X, BB, KE. REIFHSE, seBs X IMECiefiztEuE R eET
2, ITRGEUENIERERE. SKEMAERBIRMEHELHE, MEBEASKRE, BAEIUSERIHALKE EE
ERABREXNE, SEKATLZIPMEAREELHE. HPPRMERREA, Wifi IREHRA. RRBAEEHIEX
£, B ATIREREIESINPEUERER, TSRS, HET SR TRIEIESTTRASHE.,
(2) ¥UEFhE: SHEUETME. FEOUEIRTFESIEEIEUETE

TR R ARSI EIEAITFESEYS (SQL B NOSQL) |, FBI@XIEUEEIIIREY (data models) A9)I1%., &
5 Bl IFOHTHZZUHY relational data model ({40 de-normalized #4 star schema & snowflake) BtviFREN; B
EREYESE, NOSQLIEREBZHRSY, M Column based, document based, key-value based, % network based, &
BHEKRRR, AEER, BSEESARHENARFES, MTFIERAREM NoSQL, HEUEZAMIREY (data models)
HIRITEEESZIXE, EXNEESRENMNE, IRKRREUERAGIENIEERIFE RIS, Bt EARRAIEAEHELSE
¥3 (data architecture) BERSHARSHENFHEEN, SUEROEIFEER, BT ARNNAREFERATENEUES
IRE, EARRFEEIARFEREZ BREERER, EXBARRFRINEEBRARIFNE,
(3) HUETRLIR: BRER. 12BN Bk, HEHRRNnE

REEEAEIEN, BECPRRREIES R, AEanl, BEESWSEKREEERIEEN, RIENSHIEERIVEEE
FHEFGIBAZIRAT, SE. B —H. . BRTERD ETL RIBUEENREND, ARG, BEEMUFEUE
(datalake) RIRIKI, FEESFHETRZRIZRMS (feature engineering) , IRMHSMEEMESEIRIZIE. FitDFRIEEFES
LA,

3. BiRESLIERENIEF
SRYIESEIREMERA, FBT IS EREAR. e TR TSR, HERERAIRSR,

FERREBUANEE, BUFEBIINEE, EREMNARS  EESASIEINBrR, SORHREENREFFEELRN
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INETME, MIZRBEMRRRSEETE— RS (Domain knowledge) , AMASRIEAEACARTRRAGREY, SCIRUTIES,
MTERM—MER, HHITENEE, BRBEE, XHMEMNmREN " | EESMERNMZERXMESHY
BEN. ERESHE, MZRMH—NINE, JLIBEETESERaRN EERE)I.

4, HiESMEENIET

HREENNBAWEE T —EFAIFR, TERNSEEFFSHITMCER,, HtBNEEMTRRMER. KMPTE
BRXR, BEENESZERERNSLNEERN, EEELHRIIEREMT A TAZLKIENEY. HNTEERER(1E
REENNEF, EEBANERNEERSEE:

> BRAMCETREA TN, REEE FrAMEREitE. . 5880, TJRMaER—DRERN. I

EMRRIERR.

> BRATOWENE FIUESESIENZIE. At —NILRER, TENELR.
BN T RIMEEZ ERGEBEXRER, AIREREMD NS 4ENER.

> BRATHEBESERFEEL A REERAENS NN, SNRERNEG. SiEeEE. BT, BER

5|IR9EE.

> TERRATHE. EFEia, SHlfERiEik. 4, HIEdGk. ITEF% RSHNES L, XEARUEa

SEARNRARS, ERERIAONILL. EMEFR, JLIEIEHREPEHREIR.

FTLUEIEERRMA, X MESTEIPABBRN—NEN, FER( R r TR, EREEIERA, B

RIS, AR,

A4

5. BiERREENIEF

HIRENASENRIRE, MESH FEAE. BRESMEBERECHWSER, BIEATRENIRA.

(1) gEAE, WEERD, BTHRECISESAERMR. BREEE BRI NG, XTIl
LEETENEEERE AN TE. ARREVSIRNEER, BERREITY, NMAXHFEREEE. &E—5F
MRYFIHEER OSSR (KPI) |, FEXV MO TEAERIE, SRERRESWSEERME, HHAPLEXER
FMERERARINEF. FIEISHAINEL S SIURNEEZEEIFE KR,

(2) BEREFIR, RIS4HNE, KAMEF—ERERERFES L, EEROFUAT, BEENRES—
FMRTERIR. TRERIFRIBKEERUBFNER, BABTARNREER. EEFMNEHA—F. REKETEZENXR
RERENET, FTEERERSNER (BIERTUURAKEN) .

(3) MEIIE, KIWLEEE, KU THERZEREEZ 5, FEENTWL EXHMEREHTIONE. BIRRRAEDSLSHE
EEER, XTSRRI LA BRI, BRSO TESU S REEEENR, FIEIEIRN
AR FBFMRE, SEIROITERRIRENSREIRE. RIESIRSTEECHEME R REEE, BESEURIIRAE
AEIVEIRE A E.

6. HRENREIESREREAR

HENRBESTERRA, ALSFRHRFNRIFERS, R, BRIPEERTENRIESTEERA, SiEtE
R, RESNBNEARES, BERMNRMIEARBESHE, BEAKRBIEASRISFEERIFAVEM, EFENLEIES
WEBRAFH ST AEIERA, BERENAHENRBEITERRAEAREEAS OIHERE. XEEASRGS
MRAZ, BUUESWSEER, DEIEAKNSTEDR. BREE. REESXAHENEENSEHES, FEESEHGEHT
ENRBIESTERRANAS, ARFEHEREIEASRE.
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() 2B BeiFAEEAZHRIS REAGRIRI it

e Bl et

@%ﬂ\%‘%

e Kl AL EL

\1?%‘&1\'“\/%
ESLviELy EZ0vily

[5 U5 73 IR )
HA 288
o Gt HE RS>

| ety |
il T 2 4 | s ez |
- ! J
e et AR A b e Mk 2 B
_ SR — Ml 5B
it | mmre | [ femm || o | Py
TR SR | | SR

AT [ B AT AL,

it R A 15

IEEESElIETEEETES

3.4 TR REIRE A IR R SEHEE

iR AEHSEARIETS, BETRNESTEIRE. R EE. EREIRE. IS 4R, BREHEIE. BrXZHIE.
MIEHEERE. LBS MiEFEELIRE, BUSTOMT. TARUDH. VSRFITEFHRESEDE SREESRRALE
Ef%, EHETARNMNRERIEE A, E—=ETHRPREHTIEAMEEY, £HBERKARIIMBEMNEST
7Sm, RAURBHEERBIESTAHE BESTEFEREES, THBESXKFEE, MEHREXIIREH7H
2. IREFEHEZE. SXKEEERRHEITE.

IREABIEFE D AIRFESIRARI SRR, IRFAUEER. RFERGEE. IRFEIEEMIUAEIR,

(1) EIERS . ESHERG. EAMRERLG, LML, MiE., ICIRURIKEFANEERE,. BRIEE. S5
ML REERIREE

(2) WRREIEH A, KR BEIIE. fRECSETRNE;

(3) BESTAOME. FEFRUDIT. VSSREEESTEISEHTRNSES T, ENNRXEERIFEL T
RS LR TR, FBY AR SHEMHMMEIEETREINE, NERERENER,

(4) IDITERHATEIET N EN;

(5) BERF T ERTEIRERMTHIE, ARXIREFHHAD. ZHEDHEM. IRFF-miTAR. RKEFSHIZE.
BI55 | SHRIUREKST.

M, KEHEAAIEFEERE

JHVENIS, kb, H—PELER AT HKEMALUEKEE, BRAANSEREABIEAZMNE, IEXEIEATIEF
TR HERARIEF AR RIOKELER, FEBURKSSEEIT LRI T AL BFREHRE:

(—) 1ESRE

SEBMNSIFG UL EIFFE, EAMESSEE@EAH, SIkIlRR, B (BHASERRTHINE)
(REEF AR RRE (2016-2020) ) (F—HRATERAREAL) , INEELRHR. ESFREREE, RATHEAE
BAT BT, LIMRAEIEERS. HoFWSNBNMEREAS BRAEL, URAERESEATEAHAELRISH,
PR CERERIE, RERABIBEASEHNAR, EEREUERAMNAIFHEAL.
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(Z) EFFEW

BREF. HERRRE., AMIEAZLEFENEBHER, NZARESER, EESHARASIEESF KR
MAGFHER. FER, BEXEAMIEI T SRR RERES, EF)IFR. REAREGHPBIERER.

BRothBd, BR, MASSRRE. CESEAABFREARAIS, IBESHIEFRAZI, BEIES TR
HERAZIREIEAS BARNLTRE, EYUSFEBERNMOIRIR, EEER, WIKRSFIET, NESFEREEG, kil
FERAEUE, TEALE Efr ARSI,

LRI, REEAA EAEEHRON AR, BEIRIATIIE, SIETHRXITIURAISEIREX,
BRERENWRAERFEE, UERMENAANEN, BFE. BREFRRARAE. RANSF BB IMAISSA,
LIEZBEMTASHF AT, BUSEEE, 1ENsSitbfl. FRUGL TIRIREARERITEMIBEAE, KA
I THESSH ST MmN ETTE.

I3EERALS | SFAERNVEEDIESR. 2375 HAEURIRAAIER VBB DS FRAORIE ., (T EABIRIRGL. B, 17k,
FEN. RAHIFIBENRRICECRIE, MREFABENXIMAJER Y RIZEK,

FEREMEmMS. TFES. Tl RIS5REFER. T, RUEENEI. RERERIT SERHMEFAE
BASEFEERE, T ESE S STHRAESRIEREN, SIANRWHNEXEIETFRINE, BITESHF
EEEARBIBEBAAEFENIAR, F5ISRERE. WFEABHNRFT AL, ENFISTIEOR—EE, ’R
AT B SRR,

() FROFHEETR
1HBISIGER, ERHMRITER-ED

ACEEIRSTERNSRIFHALIE , AZERNEVEESHARTRHFING, BETEMN. EEAESEEE)
IEBMIEESHERERTR, BYBRUSEESIEAEUERNEIRESIIONTIEE: IEREEEN. BBEIE
EMEeN. FEFHEmAREN, DNRERNEBIESRTHTEEN.

> EALBRIRIIRR. RIFORERR. SHRRSHR, KITEEXTERRAISHESMRURRIG, 1%

AN B RS 075 BB RS AR,

> ISERRXE). BB A ZINESHE, EEE T2ER RISEED ) ILELFA,
> BEAAEFRIEH M, BREEERAITFLEARES, REE—{ESENREIEAZBME.

2ATEANAERE, HEEMASERART

IMGER. RE. LANFREE, ERAMED ZEMEAMIES S ESLMERSR, HECHIRRITEER. Tl
IRFEERISHER R EEUSTRRARE.

> SRENAAABARREH—SICEHN, BFREHNAZERWHRENESSHER, XEHEagttingEr,
BEZFR. STERNARIRSSED, RARERI A IHARMERENETIE.

> IERESEABENASTASBIERITSEEIE, LikE, Er. B, TE. EFRTUNAARESH,
HENRZE. Rt HISE, LESE. TN, SFFSREEEXE TR 2N AT,

> HEASERE, REEVABIEASEIHNAER, TERBIEASROAENE, HEFABIERESHENZE
ATRRERMY, REIBIAEIRSRRAT.

3. RCFRIEE, ASTWRBIRESREHSME

FEEFRISIERART, ZREAMELRE. . &RE, BEERENSZATFE.
> ITEREEER TSR RARER A ARSI,
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> FEREE ) BRIGIRE RS NRIEIRIISHTRENRIEAR, RIGEEN AU RE SIS A R FAEEE
1E8EN].

> RNTERENAS THEIERFRNESR. EREUARISSHEME PRI TR T AR 20, EEFMR
ABITIeEY, BEES SRR TE T EIENA.

ARREHRE, RSARMECEIEREE

BERESSIAR MEMAIEITR, FIREXBITRESHAMIINERRERG, TEENE. EREEMENFES

AUMMELE, BIAEIENRETRZRSRERRER, FRZFIEIEAT EFRRERT.

>

VEGROHTEYE. RATINAAER, TUMESEEHREENTE, IR, #iauE. RHETESNARMGIREN
HENE, TEHEH)IRERER.

BYSBEXBERANZEUSEAHCASTIHEHIRR, REXEE)IFIENRRFR, EXaRTIEISHA
7 153 |1E S,

AAEFFRERIAZI, BEHE, WRAEIEMNARMEEATNESHBHR,
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FEBLRKS MRS ELRERS

FEBUVKESEESTEWERS, MIIT 2008 F 4 B, RRESKEESRhEEERRSEZAR. PEAR
HANERBERE A ENECHFEERESI T TS, RS TITREESTTINSES SN S SEIED TR
KEARS N A BREREEMEIESHTTIAR,

a=Rs:

> EETITFE, (BEERINEITRIILFRIMIZR,

FIE TN, AT, IERRSMIE, BETIEE;
RETERIMTUAHRTR, HPRIVEENE;

IEITWZ [EROME, HEHPTIAIESERFRS

IR BIR D ITIRARIE RAIN A, BFREWAT, RHPESES T RRARE.

YV V V V

e RIEREE:
Wk, RSBER. BETIL. HET "BRERNSRA. BRFANDSTIDAZ, 1TEERTRRHIESATEREN"
ESYSEI

iherttiE:

hEBRIEESR TV REESITAY, BUEESTINESERR, sHhE2E+H/1Nan, HIT. &8 BT,
FE. MRS REERITIRS. BFEHN T (PEABEATEFERITE) EABEAT ERTIE
{EAHERAEIRE R RIOKESR, MRS TIAYAREE T RIFAIEL.
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TREZXTHEAFIEAST BEFRNAEE RS ES SNERITRIREIRE,
BIEHE: FERUVERKSRKEESTELERS minkt
kM 18612766693
010-59000991 / 59000339 % 637
il qq: 2853871717
B T A RS EA:

(FEXHIEATE) REBRENATER VRS SEESHTEWEREME.
ISR, EEHSER. REFEN, ™ME51A.
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