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Course construction experience sharing of the
principles and applications of big data technology
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Abstract

The training of big data professionals is the foundation of a new round of scientific and technological contest in the world.
Colleges and universities assume the responsibility of training big data talents. As a typical “new engineering” major, the major
of big data is still in the exploratory stage in the construction of curriculum system. Firstly, the difficulties in the construction
of big data courses were analyzed, and then the big data course system built by Xiamen University was introduced, including
introductory courses, advanced courses and training courses. Also the experience and methods of the course construction
of the principles and applications of big data technology were introduced, which includes course orientation, training
objectives, preparatory knowledge, knowledge partitioning between big data and cloud computing courses, course content
and arrangement, teaching material, experimental environment construction, matching resources construction, online service

platform, offline training and communication, and so on.

Key words
big data, course system, MOOC, public service platform

2018058-1



30

BIG DATA RESEARCH A#ifE

2018058-2

1 8l8

KB R TE B ARNE RS,
N b2 R = AT AR 3 F 25 AU AR 7= AR
EWRZI s, greE|zab, s mE,
AT, L AR RS B 7 R E e s
SEAEAERE T W T — N E K, fBS
BRI R H R & L8, P IE pt
FARMN 2 5 —Rp ekl se 4,
R E ek AR T AR R N A = R
B IR IR SR o KB T A A 1
e — R B, R S B AR
HE REA AN A BRI EE, Fi, &5
PR LR EIRR R TR, KA
PR O &N B AR R T L BB
PR, bk JITRZ  PEAR KRS
G — it B R E RS R KRR
20164F, bt Kae RS MANAEER
K3 Bl A [ P B RS 2 ER A
W S HUIERL S B R E R R Ll
HIARRGERS, 05, BE# T 201740
2018 4F 43 H fLE 32 i 12 4 8 iy AL B e
WAL EIERRL 5 R AR E AR T, 5iIb[H
B, ARIEECE EB A A KA AR5 M
7 Ll s s R 2R, %= AT,
EEH BRI 208 Fr B BE A g At “ KA
FARGNA” £, “HIRR S KRETR
R LA R E IR AR SN
— B G RRA KRBT BEE K
e LAE E R 2 i F g, REdR%
W AA G FRIBN T A8 B B .

KEHRENE AL “Hr TRV Tl
TEIR AR ZR R T THNA AL T B R B B,
BAHRKZ MG SN AR, FFE—K
R A B B TR A8 B IR R R R
MEA R TR, demHEsh 4 E ke
KEIRBF TAEAW M ETR o JETTTRS

P P S I6 2= AR [ A e L e AR R %L
B TR AT, 2013446,
FEREIR R BT TR TIRZ AR L
A2l AR R, RSO 7 23 B
ST T AR R AN I i1

2 XAERERRNES

KA TR0 SR VO IR T,
BHAEM S, G THY (HHEHE . 4
PEAREL . B BUE: | BRSSP AL

(B, BRes i FPg vt e | £
VER G BURZWHEE) | goit (BER1e 5%
Gt 20 e ) S 2 RHNH,
NEHE 53 BT T R T S, R Tl
RS T HUE T SRR SRR,
FEEGRAE | BUR A 5 B Bk
BN €1 IR e g a7 NS F1 D 527 N

IR SCR DT B K EL P R A e AR 4y
Hras T R v K B KRB R 2R . 75
SRYEHE HE AR, 0 X LR AR R R
R, TR T A IR R AR AR B AT A2
PRER, Hoan, Hok R 5 IR 32 T A I 4%
€ H AR, I B AR R E AR R 2
it &AM 2T, R TR % I8
APAAHE A= o [RI 3, R AT A A 2 )0
TEZER R CEWRE” , ARSI A
PR] g RS A 1 HE BT i A= A S AR AR A S
b b, KB F AR Z DA B v, 328
fE T LAHadoopfiSpark MAGZE [ 540 20 HE
DRFG DT DABAR A ol 7R S B 3 B U0 1 7
RN SR IR, BRI, 2R SCHR I R R &L
PR R B A A A A =N A 2
XA BT R a5 A, X2 K E s
PR DT G v B AL R R — A
HETTH

Zid ERRELSE, KER AR R
HME R E LR IAE LU LN T



TOPIC @&

31

(1) B KRBT RRIR R

BARAR SO R B R R A2 5 4 =X
AFAHFNS3A 20 Ah T 95 2 T A RS 2
AR, ER, ARERIR S T R EHT AR N2
KERALARRR AT B2, 15070 XAk
EETH], W NoSQLEHE FE . 4340 X S &
GAENE; i =0t B R, W
2 ik E AR A SN A IR EIRA
25T, BRI HL AT DA — I ST B R
Fito DRI, AT 28 G0 JA 20 5 38 S R 0 3
AR, I HoA% IR B A v A e i i
JETE, Be—NRF I RE AN, anfal T
AR Z IR R =, B A B
MERE . N TERBRIAR R MR b, 752
PR SR Z AR AR EAES
1 FRL AR W, LEBUR B A N AT
0, LA A K A5 15 I

(2) D REHR IR EAS

— TR RR A IUR) FF 35, B AN i
W o VERHETLI T, BOb il = J—
TEHT NG, A A2 A0 TR R e [P R
7 FEAMREREREPEC Y E T TR
HHHR, NESVENEIHER

(3) kDR EL a7 TE U

A R R IR B AR TR SR, an R
FEARIG I UF 200, b AR K=
LEMZ AT, thanPPT, MOOC, L4
FHHEE, TAE L IR R IA S, X 2t
PR T T R B

(4) fif D KA G AR I WE

— TR T e P v (PR B T U
Vo B BRI S4TSR
A B A — 5 W R B SR £ T g R S
BERE T o KA IR R T B UM B A5 K H s
SEIG IR RE T, AR R G R R
W, B TR RE SR I RE F7 o T X T 2K
FEF LB 2 R R 22 AT 55 P AR 2 20U T
., WA RGE S REHR AR, B8N
HA XTI HEET ]

(5) REARING I 2

KA LI PR B #E W M Linux 3
25 JEAMLELE . JDK, Hadoop., Spark.,
HBase. Hive&5 Z IR 1) 25, 22
RIBY A KERE, FEEA TN
FAVERIEIR, A BRI 5E i SL 56 TR B8
(A8 Jek o T LA IS i [l A PR B0 3,

BB BT B, S — e it EAL

IS ML X LA AT IR RN A A R
TIRK PR

(6) RELHR->T 1 THE =

KA HURR R PR 2 . R AR L5
IR P52 DL R 4341 = R 3T A
PSS i A R 54 51 5 AR M 85 Ry 1)
o WA AT R AR R B 22 5 T I, # v
SES R TSR, AT 1% R AR R L 40
BRI M

(7) AN i 25 S T SR 45 20b 3
Bk T Hk R

AR B BE AR | IE AR R B AL A S
RBE R N A B F2 i AR A0 7 [ A AN R
FE TR, 3 Fh 25 S 2 FEIRURE PR 2% T 5 31 R
o PRI, A s A 2 B0 ) 25 BEAS i
AP, T AT LS R N S B B AR A R
N RE T3S 57 o Xt BRI R 2O F iR
R N A AEHIR A A R A PR N 22 HE 7 T A
AS[R] 0 B A DRI AR B BT i B i3k AT
HE WA E ], & SEBR B IR
L5 LA Y MR

3 ENAZBREMAYEREGR

M20134ETTE, et MIISERI L,
JEIIRFECEER T AT TR . 2B
R R S R R A P A R B R R R

(WELFR) , B&n DA A HE b
PECPP T, SJ. Z861 . WA . U we 5 Il
TR B IR 55

2018058-3



32

BIG DATA RESEARCH A#ifE

LTI N -
KA vekzgen | S KA
e ‘

R e | Spark 4 FAE il
BISAPAHEAKBIR LR |

L ErsgE Ak Ern | KRR 52F
Mg e
i N L T VNN

2018058-4

1 BNARZEROAIBIREERR

FERE LA IR AR T, 022 9
Tk BUREM  BRIER G BUR
HIZHSFRE T HLEARE, B
SAF R EEM MBE I, T =
A7 i A0 T SR R0 g T HE N R EL AR N
FULJE BB 8T B PR AR, A OC 302 B IR
Mk =, PR, 2 AL B R B R R
PENHA R PR EL, AKEAN
H AW, IR T e E R R E R
BT . Forr, KB R B 5
M7 BT RERESFIERE, BEIISE
A BE N KRB P A, L ER B A A
AT IR, TN AL B KA A ] 21

“Spark iR EEA " & T BEH PR PR
2, FERHI A ERGEESARTHI D
AT I FRAEBE Spark w77 04,

R E RSN R B AR W R S AT R
LA SLYIIRE B A 755K, S8 0 =5 4
PFAL # | AE 6 . A3 ST AT ARAL AR
B H Ak P 4 iR R P L A R A R R VR
RER A, AT DL T I 25 28 A2 B R
Pa i e im A2 A s

4 “AREERAFESHA" RE
gig

“REE R B R PR AR JE
[ 2 G A0 P S T = A8 1) A A ol
REIEIRRE , AU E TR AR B AR
MG, T HE 24 2 T E AR Z s
PRI, AT AR 40X T TR AR IR
B, EARRAEELL., TR HAR . A AR
KEIE S = EIREE Z AT R E] R
FENA HEN L2 e IR E | LR
i MERER, ELRSFE,. LT

RS

4.1 BEEM

123 RV DS VNI N €T R N S
T, OS2 AR 5 R G A R I TR A2
[B]” B MR SRATALMF . PRAR 2R G0 HUAR BE S 45
KRB TRALA,, I HRBR B AR EA
JECEAN R &G e = N, 35 B < R Rk
KRB RV ZR N I Ik O A8 B P TA
W, NSRRI U R AR L
SEFE A FEHATT ). AE AR AR A 5 i S it
b, RESLER A AR i AT DA i HA TR
(40 {Hadoop MU TR ) 45 ) IRELR N
SRS B R A ISR

4.2 EFER

R B R B 5 N R A T
HIHFRATT
o BRAS I S2 N RHE AR R AL
PEVIR, TRERE IS A e T AR &
EES ANV R NS £ 5 NN A R R 2
PR R, TR v PR R A A R
HE5REa Z R EHE R R



TOPIC @&

33

e FENE THitHadoopH K i H . Ll
S N BIR . Hadoop 3 H 4k 4 1 Ho 4%
N, HE GRS R Hadoop -5 22 2E R
i TT .

o REME T M An A O R Ge i EE AR ME
&L gt K, #Ei#EHadoop Al
XM F G (HDFS) fUEEEAE & KRR
1 AR AL B R, A EIRHDFS
A 7 ¥

o REME T iR A & Is FEHBase iy
[FJH22 1T | LAY | S i BRAE A T,
FHohdr 32 HBase (R {d 7.

o HEMS TARENOSQLEH ZE SE %
REPREEN 225 . NoSQLE I ZE A Py ke 2k
TP NoSQLAER BE =R e s Bk %
JERedis . MongoDB&NoSQLAL iz ZE i
7

o BBIE TR AR EE I ME & L AR
PR M i B 7T 5

o GBI B 2R 4R 43 AT = g B HE 2R
MapReduce AR AN 4 2 77 15

o RS TR R A I AL BEAR M Spark ]
FAR g R T

o HEME T AR AR AL A I o 4 AT Y
HIRN F

4.3 W&HENA

R B AR S YT JE TR EL
P FIC AR, 51 S A E A RER AL
PRI, FESA SRR 2 i, A b A
SIS BARA A | Rt BURE
BRER G LSRR AR

4.4 RPB/RRSZVTHHEHREZAMN
iRE

HAT, REZ @ E &% T RE R IR
BRI ERE. T REERES S

IWHIRRAE T2 T2 R, Kk,
RGBT IX P TR AR 1 0 1R AUk AT A 2
DI, a2 2h SE PR B B i B AR K R
o, AU MBI ECE, e S8 E
HEE >,

A E KR EIE A B A WS R
o =i B RS R BT REE, 20064F
Wi A A H T = v B i Amazon
AWS, T R EL AT A K AR BT 8 H 2 A
20104F iAo FERBIRME A 2z
1T, PAHadoophy £ 3 1 K B4 452 A #6 4
FIR BRI, RIE20104E 2 /i H Y
VP2 RO E A K R R TR A4
Hadoop & RERHE A, IXSSHEB AT LAREFR
NEEGH R EE M (H2, 20104ELLF,
PAHadoop B R MY 43117 = A7 it 452 AR FA 43
A7 AL PR AR A SR B Hi SR, Bl R
EARE AR o POXA A EE SR, ATELUA A =
TR R B AL TR . AER K
RBNR IR, FEE T AL T B
A — 4 3 R M A = R L3S J 18 R AR K
FeAR ME R —Fh @ R =, =it 5
MR T AREIT T =, =it
SRR 55 v AT DASE ok 2 . DARR S5 1 T XA
LR BN LT B2

T SRR K B s A7 AR A0 I SR 1 R
7, SEES S E IR o B R AR
R R E AN ES, talidi,
BT TR KSR IR A 44 Hadoop &k
HARELAR . N T RIS IR A R, 7
B PRT T R M B O, R O
AT E T IR N o R ik
PRI N2 Rl e RS TR &K
I AR E GBI = B, TR %R
B —R R R, R
FAHAS, Hadoop& @ T AR IR N A A
SHENZONE, ReH— N iS4
Hadoop &R+ AR

KA RIN M UG, =it &

2018058-5



34

BIG DATA RESEARCH A#ifE

2018058-6

AR EL P T TR 9 R B SO AT T I
X4y, RS, BRI,

(1) =it BRI S

ST FIR AR FE ARG A
&L U RARRZER . F RO MR,
AR CPERERME . BB . BRI
TR . mRERSG) « SOABEM L FF R FE
AR ZEAR RO TSI 28RO
FPP 5EH Z LM . KLl PaaS
MRAFRFE . FRA = R ET&
Openstack., DockerZes . NEIRFE S
B (REZ2ME) .

(2) REHH A S

KECH IR TR A B AL KU
FIEAARE & . Hadoop, HDFS ., HBase,
NoSQLEHRE . =45 22 . MapReduce,
Spark, it 8. BFE . BRI LI
KEAEAE BB A=) =R i S5 45 A
SR o

4.5 RENEFSFEHZH

ZiRFEFHadoop, HDFS ., HBase,
MapReduce. Spark&F B 22 {4 AL
T LR ERAE, Lh 2 AT e S 3 42
REARIRAEEAR . BARZE IR,

TSR A2, FERARIT R X TR
HIHEERT, 25 A B AT AR 4 H B i 52 PR
T ARRE RS, O R A AT 0 2 I 3
AR BG RN A L EGEE, WA L&
LAV BLE N2, DS i o
i (bl DA — 24w 8 EALERE RIS
AEYWEENL) 5 An ST N LB R R
T, WA] DA B e WA i, #hse—L8
gy e SN e G

4.6 IREEHEH
R R G o 1 CRER B

JRELE N (SE20R) ) fE N RERE R 12,
Z N 3L 43 DU K 43, A0 48 R HUH R il
W KREIREM R . KRR S 5 E
AR EG G . A o FERE R Bl R,
T KRB ) FEAME &0 H U, [k
TREHE . =AM A 5O R,
HE AN A T RE IR BEZE I Hadoop,
T Hadoop & W NI FH e N 2 K
LAEICE 2 NPS B R O N A &R E S 2
AREEHLEHadoop I, tiiHadoop
MapReduce. HDFSFIHBase, £ k%%
R, RN T KRB A B
AR SEHE, GFFHDFS . HBase.
NoSQLEH FEF = E s 2 . FERE b 3
S, T RERAL BN 43 B i %
L R——MapReduce, 85, MHT K
H A AP RIS I G 4 BT R it
TFENEHA, &5 EERAH T AR,
Ao FEREIR N H i, AT RKEAREE
BRI | A= B 2 R T S A5 AUt ) i Y
M

CREPEHAR B SN H (F2h) )
JETANTRE, &t B e K E A
(Spark a3l (Scalakit) ) "ILLR A
AR R R 5B — AR T 7] LA
SRR B T R I R BB R 2 o

4.7 LRINFIEE

FER AR H IR A R, SRR AR
HERITT Fit, R 2 m AT 8 L
PEURFEIS, AN T i EM, R
WA R BRI 5 . BRI, 507
AT LU UM RS s S 56 577 5

(1) G R E IR LI L by

SRS Ry AT DU IR S — AR %L
PHLET, D Uil A 4 (R EALER S . AL
P i TT /A AR, FR A AR R

TR RRTTR, IR R



TOPIC @&

35

AN SY = 20\ = S R AT TR 20\
EH, FELEVGFE— PR RS,
18 13 RE UM B ARTT AR HY 22 A R 32
B, 2Rl Y T mstm ) BiE
W 2 R B R IR S s, R RSl
HAa M — R, AR UL _Esenk
FAPSLIGEAE 7R YINERE” R Ty S,
AU EEAS 2 Tl — S L AL, 2R
Ji, H3~5M A — A INAL, LE AN
AN Z BTV — P B Lk
Bf, SRR R T R AR EL

(2) BAMIAg S B0 IR

FANUAE S PR BN TR L
U2 AR U 5 =) S R Is IN 1 75 5K o
RN AL DS B8 — AL I TR A R AT B, K%K
o125 S IR T5 B2 AR R TE H T AL
IR B, AL KR P Sl ke
REEAT LR H “ AL 0 B ZR S8 M
Foy = 8 RN 7=, FFEE e sk
AWindowsZR 4t , 1EF Gt H 424 LA
A, b VM Waresl# VirtualBox, 285,
TERENLR M 2B Linux B ER G, TR
Linux##/ER S8 23 Hadoop & R HaAH
T AR ] W FR G 1977 =, AL
JABh, "L E R HE A Linux R %8, I
JER RS

(3) 55 2 Z WU AT U5

ARG E A2 A AN A, WET
AR IX Sl st i — AR R, SCE L IE
A3 AT 2R BT, AT 56 Bl — LR £ 4
Qb PRy 18 2 AL oA = SR, AT EA
KRAAEF R AR 43 HT 0%

4.8 BEERRER

RS IR 2 TS — I
R EE IR O T 5 AR U T 5%
KEHRIRER, S A PR AR 22 S R,
EFHAHET FEHRERE T, 4

R CREBRAREBENA" REANSSFNRH

5 BTN SEIT L /RN
1 KEL B AR M AR 4, iRk 2
A SR R AR E R
2 Hadoop 4
3 HDF S A A 77 3k 4
4 HBase fHEA SR U7 ¥ 4
5 NoS QLI FZE M 28 HE A 5T 4
6 TR R AR AR S 2
7 MapReduce 1 5 BRI 772 4
8 Hadoop 2L 3] 2
9 Spark ()5 HL5 5 T 4
10 FRAHEAE ELBR N O M TR T de g 2

EX

FEYFLPPT, S, SLI6Flt, BRI
RS, T MOOCY-5 %A1,

4.9 ELBFFEE

FE AR AR I £ BT AU i 5
PeslE iy Iy AL 4 R B 225, X
FEA BEFE R LB A BRI M E . N
i, EFENL T TN E R T =K
KEE R A SRS G, BAEREEN
PR EL I TR A R 18, R KR R
TRACEAACE, PR AR IR AR A ST TR,
PT A AR SRR X e N e E
TRE T A 2 A= i B R o 0 B U —
IR FELRSS, BT IREEA L L
PPT, SRR R, SLIG TR A TR A
URIERS . SRR AR SR 2

410 ZTIEVIFNETHR

F A5 A1 A B 0 e A A m AROT
R A IR AT $2 25 R i T & ol
SRR BT, R 2 A B R E R I

2018058-7



36

BIG DATA RESEARCH A#ifE

2018058-8

Tehifere NI, ZEH A BT “A8" T
Bl KA 2 KRB A TT PR 4
REKYFEERE B, 1] 4 ] g AL 4 R 2L
SN VN €y AN bl A NG
e B 4 S 2 S N2 T 5, 3
vl R ] v e R L e I A

5 E%iE

KRESENRE LRI, MRS
P PRAR A 22 3 IR A i ek . HAT, —
B8 R T i R H e T R A B AR T
CRIRIE RN EE PR PN &/ T2
e, LK B 22 AR Jn il g5 | $85R A A
RO S IR T T eI iR TR
e L AT =, SRS R A R A
VEN DRI BT U, — 7 THE
Z 00 B8 55 Y4B R B B, 5 — 5 T
B AT Y AU SIS 38 =, K%L
PR AR SIS PR BT ER o 75T R AR AR
DU RIC S R s o ML A H AT 2 g 223U
R BEME, RKRWS~5FN, fEaE
AR E I B E TR Al A ry A = 55
AT, AR E G IR R ZR 2 B W E ) 5E
3, R HUIREA KT SN T

=1

S8EYi:

(1] ZEredt - W/R-FEAR, BR~E - FErER. K

B AR TR SR R F M.
B, VR, VR BN WD R H A
2013.
MAYER-SCHONBERGER V, CUKIER K.
Big data: a revolution that will transform
how we live, work, and think[M].
Translated by SHENG Y Y, ZHOU T.
Hangzhou: Zhejiang People’ s Publishing
House, 2013.

[2]

[4]

[5]

JEB M. FBAAER BRSBTS R )]
22, 2014(6): 33-36.

ZHOU C M. Application and development
of big data in intelligent transportation[J].
China Security & Protection, 2014(6):
33-36.

ZR5H, ELG. R I AR I T s LR T
AR, FUCILTIATFE, 2014(10): 18-24.
QIN X, ZHEN F. Discussion on the method
of intelligent urban spatial planning in
big data era[J]. Modern Urban Research,
2014(10): 18-24.

L, Brmlg rAEA R & AT T T
HEHEIAR, 2004(10): 17-18.

CHE Z Y, DUAN Y F. Telecom customer
off-line analysis method [J].
Telecommunications Technology,
2004(10): 17-18.

WURIT, AR, EWIE. Ziikl2 58
P AL PR FS T, I EALRR A,
2018, 45(3): 3-10.

CHAO L M, XING C X, WANG Y Q.
Unique curriculums for data science and
big data technology[J]. Computer Science,
2018, 45(3): 3-10.

bfigaE. Hadoop 32 [M]. dbat: AL T H
fifztt:, 2011.

LU J H. Hadoop in action[M]. Beijing:
China Machine Press, 2011.

TR, 1A, fAHEE, % SparkDEARS
R IMI. ALs: HURRCT A Hi b, 2016.
YU J, XIANG H, DAI Q F, et al. Spark core
technology and advanced applications[M].
Beijing: China Machine Press, 2016.
WHITE T. Hadoop A& R [M]. AR IHE
KEFH Rl 5T, 1% dbnt: e
SEHAE, 2010.

WHITE T. Hadoop: the definitive
guide[M]. Translated by School of Data
Science and Engineering, East China
Normal University. Beijing: Tsinghua
University Press, 2010.

DIMIDUK N, KHURANA A. HBasesL/%H
SCRIMI. i, P dbats AR iRAd
2013.

DIMIDUK N, KHURANA A. HBase in



TOPIC @& 37

[10

[11]

[12]

[13]

action[M]. Translated by XIE L. Beijing:
Posts and Telecom Press, 2013.

HE AR BN AR AU —— AR s Ak T
SRSt (M. dbat: AUA AL H it
2014.

HUANG Y H. Understanding big data:
big data processing and programming[M].
Beijing: China Machine Press, 2014.
o, MR, Hadoopd A HE—F A iR
#rHadoop CommonFIHDF SZEAL 4 -5 5281
JEBEIMI. AERt: AU Tl R, 2013.

CAI B, CHEN X P. Hadoop technology
insider: deep analysis of hadoop
common and the architecture design and
implementation principles of HDFS[M].
Beijing: China Machine Press, 2013.
PRFRT. REE SR 5 M (BB 2R) M.
At ARHEHLH AL, 2017,

LIN Z Y. Principles and applications of big
data technology(2nd)[M]. Beijing: Posts
and Telecom Press, 2017.

TR, KRB A L | SEE TN ZR BIZRE (M.
et AR AL, 2017,

LIN Z Y. Tutorial on big data basic

programming, experiments and cases [M].

Beijing: Tsinghua University Press, 2017.
[14] PRy, MoK, FE4EY. SparkZs e &l
(Scalaff)IM]. 4bxt: ARAPHLH AL, 2018.
LIN Z Y, LAl Y X, TAO J P. Spark
programming (Scala edition)[M]. Beijing:
Posts and Telecom Press, 2018.
[15] XM, ZFFEE=H0IMI. Abnt: Tkl
Jidt:, 2015.
LIU P. Cloud computing (third edition)[M].
Beijing: Publishing House of Electronics
Industry, 2015.
[16] JBUMIE. = R B AR 5 S ER (BB 2 ) M.
AU E R R L, 2016.
GU J J. Cloud computing architecture
technologies and practice (second edition)[M].
Beijing: Tsinghua University Press, 2016.
[17] Bk, RIAM. WEEREIRBH— 2%
KRB E R ERIRIM]. Abnt: BTl
HifRAL, 2018.
YAO L, ZHU Q M. Enabling big data
education—talking about the teaching
experience of big data education in
national colleges and universities[M].
Beijing: Publishing House of Electronics

Industry, 2018.

dih

i HHEA: 2018—-09-05

(1978-), B, HITRFEER S SR RGBT, FEOTF07 M8 B8 B | B 12 52 MRt

2018058-9



	4-ŠPè.pdf

