(Sparkgm#EZ=A (PythonhR) )

A E M. http://dblab.xmu.edu.cn/post/spark-python/

I BEHER: FHLIAT B, AT LUS A TIPPT [ /8 AR AT A5
=T SILS el e
2EF SparkiEit 5E1T/RE
' (PPTHEZAS: 2020418 k)
T
BITREHENREAR

E-mail: ziyulin@xmu.edu.cn »

EW: http://dblab.xmu.edu.cn/post/linziyu

C= I = 077 51 B v NS

B TR ENEEE R



WFRE, L, BikZ 4E (SparkZmfBERE (PythonhR) )

A E R http://dblab.xmu.edu.cn/post/spark-python/
ISBN:978-7-115-52439-3 A [ HEHE H R 4L

A5 LAPythontE N7t & Spark . FHFE
MIEIE S, RAND [ Sparkdw iz i
iR, 2 PEeE, NAEBHERE
EH AN A . Sparkf) ¥ it 5iz T JE
Spark 5215 @A 7% . RDDZwAR
Spark SQL. Spark Streaming-.
Structured Streaming. Spark MLIib%%.
ket A B TN IR
B PRAE, DUE e B A S M 2 i

SparkZw e 1. APEMRFERML

PENELA R, B XPPT,
— ;JEFI\ ‘])E/fﬁﬁg\ ﬁ/ﬁ:\ i&j:E%\ %TI’J%W&
B, EHLSCESHE S

s ERRENIROY commmm

/ WEEEEEES

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



2.1 Spark#ti&

« 2.2 Spark¥E7SRYS
« 2.3 Sparkiz{T%4
« 2.4 SparkEpE AR

Rk

RIS

n H#H kR F F

(Sparkgm i Z:Aiti(Pythonkk) )

BEEREIAFHEEL R ENLEFE

VAN
[ |

FE IR ENEEE R



&) 2.1 sparkigix

2.1.1 Sparkfaifr
2.1.2 Spark 5 Hadoopf) b 8¢

(SparkZm f& 3 At (Pythoni) ) BT RFWHEIEREZ R



P 2.1.1 Sparkfgi/r

Sparkix #] H 3 E M KRB A1 (UC Berkeley) 1)
AMPSLES % T-2009F &, & T AR THE IR ZE F-1T
TFEAESE, W] AT R R AEIR 12 o H B £

Iy

2

-2013$Sparkﬁﬂ]\Apacheﬁllﬂjcg'ﬁlﬁE): KR, S d

R N Apache 2 4 2 i H

B B = R An B

i H 2z — (Hadoop. Spark. Storm)

LRGN

R

SparkfE20145F] 1% T Hadoop R4 1 FE HEHE 7 40 5%
Spark/206-/™ 5 15./2347 8 /100 TB X 15
-Hadooplzooo/l\% W72 501100 TBE

Spark 432 —WTHE TR, 3715 | tkHadoop 3%

1)

(SparkZ Lt (Pythonfi)) T TR SRR B |



¥ 2.1.1 Sparkf&@ st

Spark B A 11~ JUAN 3 247

BT FEHDAGHAT 51 ZE UL FHE A R S WA T

Ko X F#HScala. Java. PythonfIRiE = 1T 4MTE,

A] DL i Spark ShelliE 4728 H. 204w F&

JHFHME: Spark$efit | 5EEEM s R ERAR, BFESQLE . It

AT F . Hlas 22 A0 B SR A

BT ZE: Alis T ML ERE A H, \lis1T T Hadoop

1, ATIE4T T Amazon EC245E =305 d, J1 H T L M HDFS
. Cassandra. HBase. HiveZ:Z fiidE 5

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



2.1.1 Spark{& 4t

Sparkin4 2 gl T EWNAMS R AR RER, WER. BE. AE. Y
N T YA R FE FE M A A T SparkcR A KB s 4 S, FE R 3152
B ) A = A B

opark

Hadoop

2013F7H 2014=F1H 2014F7H 2015F1H 201578 201618

K A Spark5HadoopXt b

(SparkZm f& 3 At (Pythoni) ) BT RFWHEIEREZ R



) 212 Spark5HadoopRy Xt L

Hadoop/7-7E i — gk mi

RIERETIH R
Y A [OJAR: DN
IR 15
155 2 B T #2300 S |O 48
AEHT— MESSHAT TR BT, HARAT St Ievk
g, MLUEAEE L. BRI EAES

(SparkZm f& 3 At (Pythoni) ) BT RFWHEIEREZ R



) 2.1.2 Spark5HadoopRYXTEL

Spark7E{& % Hadoop MapReducefl S I [EF, B I HfE e 1
MapReduceFr [ I 1] 7]

}H Et-F-Hadoop MapReduce, Spark 32 EAA U1 ML A -

*Spark {11+ H AR A M )& T-MapReduce, (B4 &R T-MapFlReduceff
, PR T Z MR EERESRAY, g [ Hadoop MapReduce B
Rk

-2p$arkfx%ﬁtT NAETHE, AR s BRI AH, N TFEREHE
e

Spark&: T-DAGIHIAL S EZHATHLEI, Z4LT-Hadoop MapReducel?
IERAT I

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



2.1.2 Spark5HadoopRIXTEE

HDFS HDFS

N B
be A

%2

(a) Hadoop MapReduce 47 i i

" titite o
- Eilg W/T'SEEF‘ ‘::_‘.‘1: 1 Ij‘]ﬁ
it —> A 2
A
R o
AFAHTE
.
LIPN

% Hadoop 5 Spark i $ A7 i FE Xt Bt

(b) SparkHATLFE

(SparkZm f& 3 At (Pythoni) ) E TR EAE R T ziyulin@xmu.edu.cn



2.1.2 Spark5HadoopRIXTEE

i FHHadoop#tATiEA R THHE AR FE IR
Spark IR RN NG, ZJaRaEARTH S &S0 DL E R F N A7 A S A [a]
cERAEIZE, BT ML P B B

100

AT TRN(S)
3

0.9

Hadoop Spark

Hadoop-5 Spark 47 & 48 [=] )= [ s [A] %) b

(SparkZm f& 3 At (Pythoni) ) BT RFWHEIEREZ R



> 2.2 SparkE SRS

CESERRIL P, RO AT B B LR = A

SR BRI AL B I (RS FEAE R 0 b B N 22 1]
BT L HHE A B B I ] ES EEAE R RD 2B (]
BTN B A SR AL TR BN (RS FEAE R 28D B AR 1]

= 1| i e o D N 22 75 = 0 - S i e e N ST DR 7
Lt 411: MapReduce / Impala / Storm

TR FEAROME o2 SR — L8 ] i .

ANTF]I7 5 2 TV B N HH R ey R e g 3 =, Il T A T RS
T B

AN AL T B[R B E AN LES BN, ek T 8 mn A FH Rl

o LB HE LUK [A] — DN EEBEH 1 8-S R G AT 48— 10 B P A A i

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



) 2.2 SparkE7SES:

°Sparklélﬁw+u}‘a“ “C AR AR AN F N T 1
HE, BN T —ETBNAS RS

PEREE IR AL N AE T EHESE, ] LIS FFSQLENH & il
LR AR . Plas5 %n% THE A

Spark ] LLEREE B IR E FESYARNZ |, #AE—uhi =0
ﬁé&%&ﬁaﬂ%ﬁﬁ

A, SparkFri@ AR R 402 AN _EIR =g

5, ROFEIE SCRpfbACEE . =2 B A A 2hs 4b 2

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



2.2 SparkE SR %

Spark4 2 R4t & N AE e A EE 7 B Ak BDAS  (Berkeley
Data Analytics Stack) [ 5 B 2H a5 47

Access and Spark BlinkDB GraphX MLBase
Interfaces Streaming Spark SQL MLIib
Processing Spark Core

Engine
Tachyon
Storage
HDFS, S3
Resource
Virtualization Mesos Hadoop Yarn

K] BDASZE#

Spark A3 R4+ B4 5 [ Spark Core. Spark SQL. Spark
Streaming ( Structured Streaming ) .« MLLibAIGraphX 24044

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



D 2.2 SparkE SRS

%1 SparkA 72 RS A N 35

N % I} 5] 25 BE oAt HELE Spark4ES R4 B A4
2R AR A A | /N2 MapReduce. Hive |Spark
i)
BT BIEAs | 4> B 2% . #b | Impala. Dremel . |Spark SQL
L= ] % Drill
ST BRI | 280, B4 | Storm. S4 Spark Streaming
B ab B Structured Streaming
BT P s B E AL | - Mahout MLIib
2T
RERRkve ips =R Pregel. Hama GraphX

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



P 2.3 Sparkiz{T3:44

2.3.1 FARES

2.3.2 BRIt

2.3.3 Sparkiz 17 & AR
2.3.4 RDDixit 5ia 7 i B

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



) 2.3.1 BAHE

%,
% &

‘RDD: sZResillient Distributed Dataset (54234 B EE) HIRIFR, 204
AN — NS, Rt 7 —M s B R AR

‘DAG: #&Directed Acyclic Graph CHIFJCHED IRIHRR, ALRDD [8] 4K
*Executor: Zia{TAE T/ET A (WorkerNode) [l—/NEEFE, 11571547 Task
N (Application) : /%5 11Spark v I F2 7

1% (Task ) : 1&477EExecutor L1 TAEH.IG

BN (Job) : —MENESE 2 ANRDD A&AER T4 M RDD _F ) 8% Fh i 4
frBr ( Stage ) : EAEMLRIZEEARFE BAL, —MEN 2 NEZHIES,
HAL WA, BB RS E, AR T —4HREn . fHHE 28
KA Shuffleff i e 2 FAE S5 A Rl AR 254

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



2.3.2 ZE{a1g 1t

Sparkiz T 22 B FEERF IR A (Cluster Manager) . 2171k
WAFSS B TAETT 55 (Worker Node) AN N AOAT 55 4% i1l 71
(Driver) MEA TAEW A B 57 BARE S HFATEFE (Executor)
R H AR W] DL E 7 BiMesosE YARN

Worker Node

Executor Cache

Task Task

Driver Program

SparkContext <+—{ Cluster Manager Worker Node i
\ Executor Cache

Task Task

A

A

HDFS. HBase

& Sparkiz {1484

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



it

«— /MR B — A Driverfl 35 H/MEN A B, — MENLH Z NI B s, —
AN B 24N %G Shuffle ¢ £ AT 554 R

UPAT DN, Driver MRS H ARG IR, /H3)Executor, FF
[n] Executor & 15N AR FF ARSI XA, R )5 fEEXxecutor EATIESS, 81T
GG, PUTE B4R A4 Driver, 5{# 'S #IHDFSEL HAMEE

/
(1= BBt
1% 1% 1% 1%
1
AT 55 45 i) 1 R
(Driver)
/ N
[¥E BBt
115 1155 1155 115
R (1%

A SparkElﬂ%ﬁM‘%"ZlEﬂE’ﬁHE?%?

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



SparkContext

RDD Objects

) 7EDAGE

DAGH \L

DAG Scheduler

¥ DAG [ 73 fift it Stage

Taskset \l/

Task Scheduler

—

FEATHN i FE Task

Task

\
|
|
|
I

Ve

\\ /2 IR
N\ 7

N2

Executori £
VAR B YR AR

K Sparkiz 172 At K

SparkContext®f ZANGE 1 — AN SERE 1) %42

(SparkZm £ fiti(Pythonfi) )

FE IR ENEEE R

(1) &SN B A 1)
iz T35, Bl @ Driverfl) g —
SparkContext, #4755 Y 17

v ARSI BOAD A

(2) TLIRE P 2% A Executor )
BCosR, JF )5 shExecutoridt i

(3) SparkContexttR #RDD¥)
R o< KM EDAGHE, DAGK
AL 25 DAGSchedulerfié it %
Stage, AJEHE— N TaskSet$z
LB )= 1 28 TaskScheduler
ALFE;  Executor|n) SparkContext
HigTask, Task Scheduler}
Task & il 25 Executorig 17, 14
PN B FE A
(4) TaskfEExecutor ig1T,
AT 45 R G
TaskScheduler, 2AJ5 imizs
DAGScheduler, 172 Y¥ )5S
)\%I?Eﬁ?ﬁaﬁﬂlﬁﬁ A 7R




X 77

S —_— ) —

) 2.3.4 RDDiz1T]R18
0,9”,‘5““&\

1.RDD 1T 5%
2.RDDHE
3.RDD¥FE
4.RDD 2 [8] B4 i < 5

5.9 B &l 43
6.RDDiz 1714 &

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



X 17
e Q?&\

) 2.3.4 RDDIZ{T/RIE

1.RDD®HHE =

VT 2k AFVE (Lhanples 2] BEERSE) a8 B2
ﬁiﬁ%ﬁ?ﬁih, HFZAb 2, AFRTFER B2 8] 2 5 H 4[]
« Bl 1 FIMapReduce E 445 i 4 e 6] 45 52 5 N 42 5 174

CEbanwes) w, 7k ¥ ReEHBdESH|. IO 77
T4

*RDDHLZ AN T I 21X P75 =K1y H 2, bTEfﬁT—/\TEB

REVBAEZEN, BAIA LR ESIE oA 0, R
Tl BARE N H & AR IE N — R b, AFRDDZ
5] I P E T A o &, AT PASEEVE Ak, &S (]
ACEEER i

(SparkZ fE At (Python/fi) ) R IR AR R



() 2.3.4 RDDIZ{TIRIE

2. RDDfE

— MRDDELE— N RS, A b — N HEErsg
XidxKER /\RDD_I/\BZg/\/\ X, BT EE—
é&?f?ﬁ%ﬁﬁx, I H—1"RDDIIANE] 43 X ] L PR A7 2l SEFE H
ANEIR B, AT R PAAESERE H A R s B T AT U

‘RDDi#ft | — ﬂjmfpxﬁﬁm EE AR, HEIRDDs& H L H)

WRSXHES, NEEEZEBY, Rt TR A+
E‘J%@%é%ﬁ'JLRDD, Ei%ﬁi‘if HABRDD _EHAT I E 1% #r
#A/E (tnmap. joinfligroup by) 16 & 453 HIRDD

(SparkZm £ fiti(Pythonfi) )

FE IR ENEEE R



¥

%,
&

w 2.3.4 RDDIz{T/AIE

2. RDDfE

‘RDDFEME | —HFF WA LSRR W EIRE S, 7 -
“THYE”  (Action) Fl “##” (Transformation) PHFPSHY
‘RDDHe i 14 #ad R R T 5, #R22K{map. filter.
groupBy. joinEEfH AL R B R R ARAE, AR E T AN
PETURTANRL EEAS L CAIE & M T e L)

X _-RDDIIINREIR3Z PR . ANEsa K, SEhn ERDDCZ&
SEEUE B ] DLs it R i VF 2 AE SR i dm AR B Y (LEan
MapReduce. SQL. Pregel)

Spark{2 it 7 RDDAPI, F2J7 i n] LI i B APISE I
RDD) &/

(SparkZ fE At (Python/fi) ) R IR AR R



% 0 3.4 RDDEITEE

2. RDDIES:

RDD A [ AT I FE U0 T

*RDD ¥ A\ AN E 4R I #E4T 61 4

‘RDD& it — R4 4 (Transformation) #:{E, &—kEer=4 ANFEM
RDD, it — /et fE A A

i J5—1"RDD&IE “EE” #AE AT A, Fh B4 E R R

X — R FRy—MLineage (MZxK %) , RIDAGHHIMFR HIZE R

. AN, BBk, BRRAPSA. AREREFETHER. BIK
RIEZA/EE

ot N
Input > E ‘Eﬁ% F ’iﬁi Output

g ¢ D

Kl RDDHAT 2 ) — A2 4

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



4 234 RODEITE

3.RDD4#:
Sparkk FIRDD VL J5 e 8 S 3 iy Rt 5 19 iR K] 32 24
=+

(1) =R A
A RN BIEEH s CxHE
‘RDD: MZRFR. EHITHEELDX. LHEEE
Ag. BEEUFEAEAFET B2 BIFT. Ridsf
WL B4R
(2) Ha]g REFAMNBINAE, BIRAENGFFHRIZA
RDD#AE 2 [a) AT AR 33, BES0 1 AN DSBS WG 3 145
(3) 1R DL R davarnt &, BEA T A LX)
RFFIF 7514k

fhusd

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



2.3.4 RDDIB{TIEIE

4. RDDZ [8] 4K #i o< &R

Shufflet
o+ 4 & Shuffled

o 78 MR B A4 A
& 758 & Shuffle e 5 &2 [X 75 78 USR58 RS O AR 4

(SparkZm f& 3 At (Pythoni) ) BT RFWHEIEREZ R



2.3.4 RDDIB{TIEIE

4. RDDZ [B] KA R &R

Shuffle®sE

Shuffle

z
f'? %
s 1=
'—\
S

—~
(ox
[N

~

3

e

QD
B = | [ - B
N e 3 )
= || F
N—r’ N—r

—~

(ox
‘iA
~

RESe
ﬁ

(Sparkgm i Z:Aiti(Pythonkk) )

<>

— ~— — QzJ -

== 8 >
sl [P
- = — -
N N N N

I

)
a

‘iA

~

gy
D
- o
[
2lle
= =

—~

:

"a' 1)

—~
<5
=

~—

Reduce2

(ox

(n

‘i_\
N—r

—~
(eox
-

~

— P
=3 4
= || F
~

Reduce3

("c*1)

(‘")

i
("a",3)

—/> kT Shuffle 1 i 552451

FE IR ENEEE R




4. RDDZ [B] KA R &R

RDD1

RDD2

(@) & H<Ht

PR R B8 K

join

RDD9

RDD8

' groupByKey
RDD10

RDD11

(b) % 4t

A 7 A5 B A X )

B R R I —
A RDD R 43 X Xt B
T—~-FRDDF¥] %>
X 8% 1~ CRDDHY
I3 XX BN F—AF

RDDH] 43 X

o i (RS 1) 26 T A A7

E— "N RDDH)—

AN XN N — AT
RDDHZ AN 41 X

(Sparkm 27 fiti(Pythonfik) )

BITR%F T ENEZ R W

ziyulin@xmu.edu.cn



\ m— —

2.3.4 RDDIB{TIEIE

5. Kr B BIx 43

Spark #R#EDAG EH HIRDD ki< &, H—"MEM 2 A
BB o B BRI 2o A 41 A2 28 A AT B A0 X T B A A A8 4K
WS, AN TR AR AR, sk eiE it
Wi I, ®1RDD #A{EES 2 —Mork/join (—FFFHF FHATHAT
R4 HMESE) |, B Sfork 2ERDD 431X, SERTTE G X
BN XA 2R 45 B3k Tjoin #:4E, R )JEfork/join T —/MRDD
EI:;T%{/E RDD RDD2

a1 > arlXd

X2 > ar[X5

423 > Ir[X6

map, filter

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



5. Kr B BIx 43

HDFS

AT PLSEEL “ KR it
8RR S “HKE” fide

~ Stage 1

J .
- groupByKey

\ Transformation
S

\\Stage 2

(Sparkm 27 fiti(Pythonfik) )

B TR HENERE &R

Stage 3

W

( )
Action

HDFS

ziyulin@xmu.edu.cn



2.3.4 RDDIB{TIEIE

5. Kr B BIx 43

fork/join FIffE Ak Jii 22
2. — N CE20ED) SERNAEE B R 1T KA

PR 55 4 PR 55 4
K2/ o QNG

HIAER R HIAR R
i ga e T 2/

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



2.3.4 RDDB{TRIHE
5.8 B BRI 4> YR 524 PR B

K2 join E3/h join
N e S
o Elj vk

HIRE 5 HRZE R

7 204 K3/ 7 24 K278
(a) ZEHHSL
P B A PEK AT 1R AR
K2/ join S/ join

I 5 PR 5
it A KBNS 7 2852 AR K2/

(a) DU

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



7
NG

\ m— —

) 2.3.4 RDDIEITIRIE
5. M BLECI 5

SparkfR#EDAGK

X

HHIRDDMK R < &2, HE—"MEM 3 i EZ N

frEx. XT3 E N S, ARES TR LR
AGHF]. WA AW PLSLImK&detl, % {i £, 2 Shuffle
I FE, %lfpkfﬂ/)lwk%ﬁfﬁﬂ\@

Sparkilid 77 Hr & -RDDIIK i o< R AN  DAG, FHiEid s
BT INRDD A 1) 43 X 2 T8] B AR 35 9% 22 5K 5 nn] 1) oy
Stage, HAKK7 T2

FEDAGHHEAT B[Rl 368 21 58 HA5K i T

68 I A2 A4 = BT FIRD DN 2l Stage
I MU B X 7 78 [F—~Stagert, 7T LLSEIR/KZTHE

(SparkZm £ fiti(Pythonfi) )

FE IR ENEEE R



5.StageE<J£lJ5} W =" -Stage, 7EStage2', MmapF|union#l & & K

HDFS

#t,

. J

Stage 1

Transformation

A\
- groupByKey

B

— | C:

D

e N
J

~/-map -

\\stage 2

Stage 3

XA RAE AT U MUK g AR

( )
Action

HDFS

& RPERDD > X AR H S A& Kl 7> Stage

(Sparkm 27 fiti(Pythonfik) )

B TR HENERE &R

WK L8R AE ST

o X 718 i map#
VEAE B 77 X9,

Al PAAS H &5 47

X 8% 73 X 101X A
mapfE R THE

ol | (1 R A

HE{Tunion#/E,

53)5rX13, X
FER K 283047 K

Kfgm JirHE

Qe

ziyulin@xmu.edu.cn



2.3.4 RDDIB{TIEIE

6. RDDiz::ﬁﬁﬁ

i _FAXRDDAE & @E%ﬁ?@%%ﬂStagei&'J"El’] M, 52 i Sparkia 1T 3k
AL, EE'%*TRDDESpark L B AT I AR

(1) 6JERDDM A ;

(2) SparkContextfi 311 B RDDZ A K #i< &, FJEDAG;

(3) DAGSchedulerti 57 #:DAG &l /1 fif ik % 1~ Stage, H1~Staget 13 | 21
Task, & Task<#i TaskSchedulersy & 25 % 1~WorkerNode [ ¥JExecutor £ $47 «

RDD Objects DAGScheduler TaskScheduler Worker
1l Cluster Threads
S~ Manager
Taskset Task Block
¢ — —_— manager
rddl-JOIrr:)(Jng)( ) Split graph into launch tasks via execute tasks
-groupny... stages of tasks cluster manager

filter(...)
%] RDD{ESparkH [z 17 i 2

(SparkZ Lt (Pythonfi)) T TR SRR B |



) 2.4 SparkgIEEHF R

Spark> =P AN RIRAIFIHRE 730, B!

Standalone (Z:ftl-FMapReducel.0, slot &R 4 H
1)

Spark on Mesos (FfISparkf M%< %, ¥ iFZ#FMesos)
Spark on YARN

Spark Spark Mllib

SQL Streaming (machine learning) Graphx

Spark
YARN

HDFS

& Spark on YARNZE )

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



b/ e N
Q S
ﬂwrnsk“ﬁ

B iTie: SparkFiHadoop

« BIRSpark R P, (HIMAEELE R FPIRARNE, LT ik,
FeOEVE. B EESE T AR TR St — 2P b o

[A]f, SparkfEmALIEAIEEE I AR, WS B SZEL AP 2 BUOR A = Y
B e B Bl AL B 7 A R AL B PR . ClouderaE A B 75 1k Sparkiit
HIRFAREH T80% MG, MFEER 7 iX—6kfE. RAHE
BISEES B Qi AERT B 98 KD s, 1R 2 DARI Y H S48L
Storm&E i ZAL B 5] 2 ) s 24 B Kafka+Spark Streaming/t &
Spark 4T K W i EMapReduce. TeziE HE Y TE
‘HadoopHl7E 4> =HHDFS/MR/YARN, SparkttHadooptt:fets, R
seSparkfEAA— MTE 512, WWMRITEREELT . (H'E BTG AN H EEAE
BRI KK THDFS/YARN, Sparkti g B CiAREHESE, EARAER
AN, FEARA TR H

(SparkZ fE At (Python/fi) ) R IR AR R



Ii#ﬂﬂl-‘ﬁ **'?‘Eﬁ _________________________________________________ | “" ------------- E

AL BT EIEE R

E-mail: ziyulin@xmu.edu.cn

AN AMITL:  http://dblab.xmu.edu.cn/post/linziyu
B PR S uG == k. http://dblab.xmu.edu.cn

M, 5, 1978Ft4, L (BFIet k) , BUNET TR ENRE KRB EER G
BRI TR BR Y SHEARZ G K Sl REASCERE R K. FETFENL 2808 4l 2
MEZTo, PETENHSEERGTVRRESZTR. EBNEEEA “BEgon” feha gy, &l
REFHYR S E M TN, BITRERES KRR O 2B E R E e TR, 2013412017
FREE T TRFHER RS IREE, RIR2017TFAR R A K M AE LI HORTE . 20184 H [ 1K= m S HE il
PR 20184FEAR A A A E BEF R N 20184 E S AR T RUGRAE . EEHF T AN EL
W, s G Bz KREE. St EMEN, HUE—EHE S M CRIFFIR)  GHEPLE
) M CGHEV RS RKRE) K E AT L EHREAR S ERREZ R EARR . fEATHE AT E
FFRM B BFELIE K B AR A2 410 H (No.61303004) . 1R HARI A H R ETH
(N0.2013J05099) A 115 Hr e v iz B AR MV 5% 2% 11 H (N0.2011121049),  EHF ) 2 ek R 35 1152016 4F
A BRI L2016 F 20 E # = MER ANBUH , [, ME RS 57 N 7 B F K MR {5
BEACE RS E PN KR 7Ry TR X AR SR N T TAE T 56 201558 0 17 ELIE N 42 55 A i 4
W, PEEREA BTN RHEEMEEE, 200924, KT EIRT KT G Rt m g5tk
RAGEHEL 5005 F A E R FE R Zee voph, Btk U [ i 500 57k #7131 A B AR K B He
i, g R T E SR — A RGN A REEE R EA CREPEE AR FEEENAY .
NER AP E A @ik TEANSREN KREGRREAILRSG 6, REINHBEM L5 2]
REFE IR T A —u = URSS, F 7 i &EEiE200 /7K.

(SparkZ fE At (Python/fi) ) R IR AR R



ooo’oooo‘_
b il S IR 4 . Q.o...........,

] > > > AR

KEAE 2 S IR i [ k. http://dblab.xmu.edu.cn/post/10164/

(SparkZ fE At (Python/fi) ) R IR AR R


http://dblab.xmu.edu.cn/post/10164/

MIRC: (ABUERAREREIESNA) HiF

CREFEHOR 5N H—WE . fifg. AP, 5
H GE2RD Y, HIETTRFTENIEN S 2715

=, 2ENERE —RRENHREIEFIRE N EAM. A
BB ikl ISBN:978-7-115-44330-4 E4fr: 49.807C

EHIA15E, REHISE 7RI A S KEERE L
28K JHadoop. A AT R GEHDFS . 704 s e
HBase. NoSQLE . =B dEE. n X IFFATdmFEm 1Y
MapReduce. Spark. #iiit& . EF&E. s 4k bl K
BRI . AR 2 Y S S A S N - A
Hadoop. HDFS. HBasefMapReduces s B &4y, 24
gﬁ%l‘iéﬁﬁﬁiﬁﬁwﬁ, ISR B A M ST RN B R R s O B

AFRPME SRR EAL Lk 5 B R BEE AR Tk
%i&i‘&ﬁ'@ﬁ%{ﬂ , WA EAR AN RS 23] BillZ

WABT7 ] CRBAREOAR TR B 5 8 H——WE &, A7, ALBE
TS NHY BB 7 W
http://dblab.xmu.edu.cn/post/bigdata

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R

| l(' a‘
f -

NEBPsHA
JEEIL L 3

S, 768, LB, SiSNA




MRD: (ARBFEEMRIZE. SHAMEHHIZ)

AP (CREUBRARFEHSNH G280 ) #ZMBECERIME—48E SLints 15

e R %4 R AR
- KR 2 B
4S5 4 AR S D e
Y _ 95 IR KR K b 7 v
& T VETh A
REREE A YR omowt, mpmea, #
}\J'%"ll'i"iﬁfﬁ?l\ HESHES g j{&jﬁ %j@&?ﬁ%%f@ﬁﬁ;ﬁ@
THINRET prspnrmiy | amoamms  BSREARIRELAN
e | L e AT, BRLE, K
e L. R S TR

TEE 2L A ISBN:978-7-302-47209-4 EHr: 597¢ K RIUREIE 4 iiAs

(SparkZm f& 3 At (Pythoni) ) BT RFWHEIEREZ R



MIEE: {(SparkémfEEft (Pythonkik) )

\

WFR, B, BKZ $wF (SparkgwmfZEERL (PythonhR) )

A E R http://dblab.xmu.edu.cn/post/spark-python/
ISBN:978-7-115-52439-3 A [ HEHE H R 4L

A5 LAPythontE N7t & Spark . FHFE
MIEIE S, RAND [ Sparkdw iz i
FeRbER. £HIe®E, NWAEEH R
PEFEARMEIR . Sparkf) kit 512478
H . Spark¥ @A RDD
FE. Spark SQL. Spark
Streaming. Structured Streaming.

s ERRENROY commmm

Spal ko

G L hik Spark MLIib%% . A& &AL 2 H

Python ki

TR e s /E, DAME s
U4 2 > A1 B 48 Spark g fE 512 A
e mai B MG tie it 7 2B RE L H TR,
e e G CPPT. IR, RIS B4
AR B, LSRR S

/ WEEEEEES

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



{SparkZmfeE:Al (Scalahi) )

JEITREE T, BUKIZ, F48T 9

a2 RRE IR s

PRI, A5 REE MR R S 4R
B FER] IR, G A > SparkH R4

IRNIEH, AR Spark B RS 2] 1 THE
[ ] PR AT, M4 — i AR 2R R 551k &

N B HE B A AR OR AT, ISBN:978-7-115-48816-9
A EM: http://dblab.xmu.edu.cn/post/spark/

AA5LScalalf NItk Spark . FEFF I fETE 5, RIUN4H 1 SparkZw e 12l
e &1IE8HE, WA KEIEHARME . Scalaif 5 &, Sparkfiit 5izf7 5
M, SparkH IR EAEH 7. RDD%ifE. Spark SQL. Spark Streaming. Spark
MLIib%s . AFEEADFTER 2 7T TR ImFE L g E,  DUEEL 5 i 3 o ) Al 5
JESparkZWfz Jiik. APEMAERRML F 2ERELE R, OHUEXPPT.
A, RS AR BURE. IR, LSRR S .

(SparkZ fE At (Python/fi) ) R IR AR R



{0 e sroaBEREARRSTA

%,
) N

— X Tay | * =]

BIRXAEIE R

~n H kR B FE &
http://dblab.xmu.edu.cn/post/bigdata-teaching-platform/

(SparkZ fE At (Python/fi) ) R IR AR R



Thank You!'

N

Department of Computer Science, Xiamen University, 2020



