S»’pcnr‘ll\(Z

« MLIibE2Apache Sparkifl22F>E
 E4MKEURRIE? E4BEMLIIDAKEIRBINZSEFEAEE

Spark MLIib

Spark MLIib Machine Learmning Practice
mﬁ*: *

\ TRtk &

o

EZEL L




Spark MLIib
g8k

ERRfe EF




Spark fi- 4B X IV B O 2 MR BOR A B TR SRS R T T IRE, BRI T KRERF®R
PRI RN TR R A B R 54 2 5T R, HoH MLIb 2 Spark FEZRAE A ML o 152 — B4 Spark

A& E T

MLIib F2F R, ATRE, ~EEE.

AA55rA 12 F, M\ Spark Fifi ZHAACE T, KX MLIDb 27 50HEA] . MLIb F50E X S84
. MLIib ' RDD {ERI/r 4, &Fp4rK, BK, RIAFEIELE T, RREEE—ANTEALE, B

THTE R SR, AL T — e n i .

APHERAR IR, RECEFIMBERMSE ST, AFSTTFERS, HRMNEEM, && Spark

MLIib #1°#  KEHRITAZA R, IS & RS I ST R TR A B2 %,

ERHEWAFERFHEHBOIRE, TREETHHE

REALFRA

BRLER. BENEIRBIE: 010-62782989 13701121933

EHERBE (CIP) #iE

Spark MLIib HL#S%4 5] sSeik / FhRfEs. - Jbim: HHEXZEHMRE, 2015
ISBN 978-7-302-42042-2

I @S-+ 1. @F-- 1. OFHAEEKMS— P88 IV. OTP274@TP181

[ pir A B 50 CIP #iEA%# (2015) 58263514 5

REHE:
HE& T
HERN
FAEEDHI

H AR % AT

B %xk &
72 %
F X
R R
ER £
A

AR
T A
1= % 4

AR R 2 AL

i it : http: //www. tup. com. en, http://www. wqbook, com

i b R R FUTRE A B BB % 100084

i B #: 010-62770175 BE M. 010-62786544
KRS EEMRSE: 010-62776969, c-service@ tup. tsinghua. edu. cn

R B & f&:010-62772015, zhiliang@ tup. tsinghua. edu. cn

: R KEERI

: ZEFERE

: 190mm X 260mm El 3. 11.75 = #. 301 FF

L2015 E 12 A 1 MR Ep W 2015 4E 12 A48 1 RETRI
: 1~3000

: 49.00 I

%
En
2
do

: 067085-01



T

Spark 7EHRICHRAIEMER, QMEERBERBEKIE FABREE AN FRE.
B, WET.

KEHERE—ANRBEILSARRR. RE—BRETF RS L, EMAEHAER
BERBHPER, MUFENHRE —EBEONF K TRE—MLIb S E2X T H.

AHEB

A EE H AT A MLLb 24T $#E 4238 . MLIib & Spark F &A% -0 15
B Spark ML E, S EHAIER SN T/E, MLIb B2/ — MUHER, "Lz
ITHEMRER LOEEEE TR,

MLIib 724 H THA SR EZMABARE FB, BEBAESET A A, EXaEHh
HEE BN PRIV R, JFFEEHENKTHENREF, TAATTMEsERSEPRITIHE,
PUR B A R

WERY, FEEZHEOESNESETHEANTE: 2AREENEINEFREIT.
ERMRFEMAE A LHNME R, flngit%¥%. ATHEE, MEEARE. FH1E
B LU TREENE, EANAREHEZEEDECHEEEMS, FEFHRES
T IS S i RO AT RS PR R AR, AN TTO AT DS Bl A 38 SR A T AR B R
FEH Y

EHESERBRARER —NEREN, XEBNZEN TRELRSHEISZ FMKF4E.
AR B RN TR LS E, HFRE-IEER, MAREZHERHERBNEESE
EE, BEERFREFEA. AP0 EEMNERERMEEBMT #R, mRiEE gk
A, BIURHANKEMRAZI—T, HERXSHENOEZEHEEBEALNNE.

ABEAE

AP EEANH MLIb BIRIZHE, RERAETEASR=5%: £ 9 & MLIib &
FHARM N K RDD #H%E, BFF 14 F; %492 MLIb HFEMNANSA, B35S
5~12 F; F=#old — LR FERE RS T W EH MLLIb ZHATEIRSE T E,
HEE 13 FH.



. Spark MLIib #1288 % 31 8%

K EVTARUR

B EEENE T KBRS FEHSEDARER, SFHEENEREN. MHT
KEHE RN BN AMEIHZ . MLIb R REHE /S HT R 28, Ae# Bh (4 B ir it
56 I EE 517 o

2 2 TS Spark [N IAR 236 )7 VAT A FREEAC & - MLILib J& Spark (48 b FEAESE 1) —
N EEAY, HEHEITWIESR Spark (I3 FF.

o3 TN (RDD) HEAT T U, A6 3 SR 4R A B A 4 i JR AN A
AR e 1 B SR PE B AL B P AR A BARRR R, JF R B — AT - iR

4 T T MLIb 7EE0E AL BRI By H 2 B A K48 2880 . MLILib X #8301 7 kb,
7 BN B A RSO Y () B 8 AL

85 BT MLLb iR I EE R SEA R EAN A, AR T AL TR
/N SR BN

3 6~12 EHFR— MLIb 4324, 4 MLIb & MRS H L5 B T R i
&, T HEAREIFERE R, R TERIERRE, SEAEEM T AR5 .
W HAE SR EEAREFAE L, FEEA MLIb 55, R T g rkmsiikit,
M S B SR N s B A% MLLib, o8R8 40 S B A () MLIb 25 285E T 241,

313 ERANMEE —F, BULMNE RBESHREREREER T MBS EH
LB NBUEIMTUCBETTS, ERAMHXENESEIE, A2 MEENBEET i,
S EFRUEAT BN, TR LS 2R EER T INE R, HANREER T EIBIEmrEA
BRI,

o ABREFBFAMNELI AN B GFERAHIT, ToAEAEEREL, ARME
t. ARG THG P BESEIR, REXEMETEE “FHEL” #—FFRAFIHE
&

e KHEAENBT MLIb F R HIBITWG R REM A L EAZF&T, BB R 5k
AZ MLIb 48, REXAFIAIBRFRETERFTG;

o APABHLXRBEHE, BRARLGHF4IR, RATRIMETAHXMAET LA
Wit 4eiR, sbikF @bk it TR E AR,

o KPEAIFFEFATELEBRARA LGOI, BELHLA THMENH XHFBhitH 245
W3]

o KAHEKRAMEB/EMBIE, BEXKDLFTE, 1 FEEBEAEFE. MEM. THFH
K2G,



2t
il

EESIFE

o HEHEMERAMNF RHIRITHE, AR TEAR
e Spark MLIlib #7153
o HARFAITI FREIZES AL EARKX T Loy IT A

ABHERETH, RS 5EFEREEEAZM. KEFE, B8 K. Bk, &
2/ BB RN, B, TR PR, ERE, KES. BB, HERASSEE.

THUCEE T

AFRGUCHE AT AN Tt (EEEFMFRFANE) FH:

http://pan.baidu.com/s/1hqtuutyY
MR THE N, EBRHE T I booksaga@163.com, HEHET B “MLIib /L4 ”.

T
20154 11 H




£2=

E3IE

BRI T v s A A9 S S N S BB S S T A B A  AA HR AP RSN B ARRRHT 1
1 TRIBBRAR occssunsaimanconsuosormssesssovesasesmonsosminsnosssosesms csebars e 6518345054 S v SN 1
1.2 RBOIBIHTITAR oot massseecmssis s i 2
1.3 fRJEA, DRME, 52T SPATK oottt et 3
1.4 i VLD e ey e e e A B O T YT ST S s RN B e 4
1.5 BEZ Ky TTLUBEIR .ot seeesecas et et s s st b st bbbt e 6
B0 AR ccrnstisiomnsssostynmasctisssso s e s A3 R oA S A T AR 6
S L e T 1B o, 8 1 vl OSSR 7
2.1 Windows BAHIEER, Spark ZEERTACTE ..ooovoeeeeeiteeeee st ee et ens e oo 7
2.1.1  WINAOWS 7 Z8ZE JAVA....eieiieeeeieeeeeeeseeeeeee s etee e eeseeees et aesessesesssseseesaesonsessesseessseneenee 7
2.1.2  WINAOWS 7 ZZZE SCALA ...eeeieeeeeeeeeeeeeeeeeeee ettt eeee et e e emeaeeeeeseeeesesanaeseenearenees 10
2.1.3 Intellij IDE FEGFIZEEE . ..oovoreeriensseeseesiesiesis s esss s ssss s sses s ssses i sreessess s 10
2.1.4 Intellij IDE o Scala FEHEHIZEEE ....ooooeee e 11
2.1.5  Spark BHLARZIZE .....ovoeveeeeeeircseeie st ses s ss s st st s b 14
2.2 ZB BT WOTACOUN «..oeeoeeeeeeeeeeeeeee et ee e ee et eseeeeseeseeseseesesseeeseamseeamaessnsesenesenesesesmenes 15
2.2.1  Spark SEHL WOTACOUNL ......ccoveuereerecieeeieieeantresestsesesnsssestenesaesssessssnssssssssassssssssssesssesas 15
222 MapReduce SEHL WORdCOUNL.......c.coueuieerinmininesresiiasesensssssesesss sesessesssenssssssssessnasnes 17
s T L T 20
IRDD) BRI 5 cuicvcsmuusisssmasamissin s s s oo wrisws FRATHW RS SVS 557359 FER S AV 5 SRR A SRR 21
K T 30) 0 - N 21
311 RDDGHRRTIBIE .oooooconcoisiessmemmmsusssmsasmsmssssosssesestrsesmbomsomasssinise sS85 eSS A 21



R B S = 0 B o iz w7y b | | PR SN 23

304 RDD BRI .o eee e eses e s 23

3.2 RDD TAEEFR ..oooovvioiiensiiemsoesios s s essssssss s s ss st s s e e 24
3.2.1 RDD TLAERIH ..ottt et es s ases e s eesee st es e 24

322 RDD FIHHEAI ccoorerrecmecrieees oo ssese s e s 24

33 RDD BEA APT TEMR ...oooreeceeieecseseese e s ssse sttt es s s ese s eseeeen 25
3.3.1 i aggregate 77 ¥AXT 4G R FIBIEERIAT JTVERE (oo 25

332 FRBTTFEH CAChE TTTE it eeee st e ee s e e se s e s enenns 28

333 T RIRIEEVE R CATtESIAN J7T5 1o oot eee e ee e eneseneeeese s e sesssesseseseseeneessssese s 29

3.3.4 i TEAEI COBLESCE TTT e eeee et ea e e e s s r e een et 30

3.3.5 LA value T AT countByValue 7775 oo ees et seessne e eeensesnenes 31

33.6 Ll key T cCOUNtBYKEY T77: oot et ese st ess s es e enes 31

3397 BEBIEEPEETNY GSHNCE FTHE oniermsusmmsimsmassssssrsmisasssmssissasmsssssessiorsss 32

KT I U5 7 1 2 O 33

339 DMATAHBAIERAEBIER flatMap 7V .o 33
3.3.10  DLBANEE N HARBETERAERT map T e 34
3301 ZAEIIEI SIOUDPBY J77 oot eeee s ee e e ee e 34
3312 AERRBREIT I KEYBY 5725 oo vees e see st eesa e ss s ese e nss s 35
3.3.13 AR BN BIRATAEER ) reduce 7K oo 36
3314  NEHEHATEFHEF I SOMBY V2 oot 37
3315 B FHIELRIT ZID JTVE oot ettt e 38

DU ZINIBE ocvussusionsussssimsssmainivssus sl om0V S 545345 A e A AR AR A AR R R AR 39
FATE MLUID B oot 40
4.1 MLEID FEABIEIERL ..ot e s s seee e eeeanenes 40
411 BRPBIEIET oottt et 40

412 MAHBIEEEERDID .ot enee e 41

413 JATEBREEIIEFH oottt s e e 42

4.1.4  ASHVFE BRI FH oo e 44

T O D i w1 =i - OO OO 44

4.2 MLIb BT AR oottt et 48
421 FEZRBETI IR oottt esenen 48




Spark MLIib #1255 = 2%

$F5E

Vi

4.2 G EFEATBIIE .oiiaiscoiivisivsorsorsmsmmsinssivsss sassaniossiss s issaosisosssinasss s ns enaivasosss 48
423 BEBEUE oo eeeeee e ceenscesnnssass sessasssss s sas st e e et SRt e me At 49
424 PHHIBEEAIR BRI oo bbb s 50
825 SFEFHEE .o e e e e e 53
82,6 MBRBANIR o oooeoeeeeeeeeee e seee e e e e e 54
BT BIEHLTIE s coravvenss svavmasviviovms wssayvsosvessssssass st oesdosmseas s s oo AV B SRR 53 3 S8 55
BT TN s i s e 568558 S s i S 45 558 6 SRR Feammenee e eSS 56
1773 5 B U = 5 SO S USSR 57
5.1 BPAIIETE oottt s st et een 57
S ML IEREIR ...ooooeeeeeee et e et nnnen 57
502 FET P HIHERR oot sssenss s st s e 58
503 BETEIIHERE oo e et et 59
514 PAFEIEIEBIEIITNIL oot 60
w0 o Y N — 60
52,1 ETEJLEGBEE AT o . 60
522 BT RUEA MU T oo eses e aees s 61
523 BRJLEAMHLEE S RIZABEEFT LR oo 62
524 BB F——RTEAUESEE oo 62
53 MLEbPRAZFRBI TR CALS BIHE) iimmmmsrmomssmsimssiimisseisisssissmsissen 65
530 BN TIRYE (LS BIED B oottt 66
532 MLIib AR/ T8 (ALS BE) VMR oo eeensienns 66
533  ALS BB i oinscviomssinsiesossisn s sosssssssmnssvosssssssssssssosssss s smmmmmssmmoneunis 68
7 T ¢ N S S 70
MLID R Bl AR I B AR oo e e s s et e e e enenes 71
6.1 BHHUBEIE T BB EIE IR oot caese s s s ees s sseenseseeee 71
6. 1.1 TE A T LU BIBEE oot 72
6.1.2 BEHLEEE FREEEMIBEIRIER oo s e esae 73
6.1.3  BEHUBEIE T HEFEVE AR oot eses st es st s 73
6.2 MLIib B HIIEIA oovs oottt ss et e 74
6.2.1 AU ATEAE IR IR covooeeesiteseseessesess st esss sttt e 75



g7

%8

6.2.2 18880 [FIUT G YT .ot reem st sbe s es et 76

6.3 MLID ZEMEIFIHSEER ....ovvoore oo ss sttt 76
O R B3 SIS 76
6.3.2 MLIib ZE¥E[RISE R B SR SR AN LI RR o 78
6.3.3 XTI A EHERIRIIBAE .ovoovocveeeeeseeee et sssensse s esas s bbbt 80

6.4 IINBE oo e e e 82

VLD 23 2 T e e ceeie it e ee ettt e e e e e e e s e s e e s e e e e e e e s e bae st ee e e e neraanesese e e ans 83

Fel, IR IBI IR . ccrvismaveswsgavsvssnos vssdons oo A G A S S S SR A 83
700 BBERANHAN R T TE oo es st ss s s 83
7.1.2 EBEEHA B e 84
TS — TP EETTIET TSI connsisvimssressensmn e imsonssse ssod s os oHcsvas T OGRS A S A S 85
T0d B TEIBRRITETRB oot 86
7.1.5  MLID BB EUHIRAE .....oovvoeevicesecis st esss s s sns s on 88
7.1.6 MLIib B EIHSER]: BRI oo 89

7.2 SERFI BRI oottt st s s et 91
T2l  TRERRERIR oo immarmesmssmvmmssmssorsssnsss s omssms st A RS e RO A S Y 53 91
722 SCHFFEVEHLAIEFIERI oo s e 93
723 SCEEFTEHUE TR oo 94
724 AERISCIEFV BT EIEFERE oo 95

T3 FREE TUHHITERR oot e 96
730 FHETHIIEAE OF L0 ettt 96
7.3.2 DU HTE B B IERIRTT S oot 97
733 AP TUH BT RE T oo e 98
7.3.4  MLIib FNZ& U AR oot 99
7.3.5 MLIib M3 UIHERSE SR “BE7R” BIEEIE e 100

TA VB oot e e 102

b 2 S =R 1 oSS U 103

Bl BREEARTEIE oottt et 103
811 ZKERERIIBBI .oovieerieieiei ettt st m e 104
8.1.2 BRI EIEIER : 15 B e 104

Vi



8.1.3 PRI ML IEIERE——TD3 I .ot 106
8.1.4 MLIb FHERIEFIHIRIER ..ot esess b et sase s sssb s s s s s st ane 107
8.1.5  MLID FH BRI IRB .oooeoeeoeoeeeeeeeeeceecoee e sseessee s s s 108
8.1.6 PHHLFIARGBAEEIRTIEVE (GBT) oot 110

8.2 AFTIEIVHTEIE covvoeeeceeeesreeesceesseessaessssssssesssssssssesssssb s s s e a s s e as s st 112
8.2.1 AT AR FIEIIH oot s 113
8.2.2  ARFFIHIUTTIM cvvvverseveeressressessssasessssssssssssssssssessssssssssmssesssessenssesssasnssasssssessassssssssssees 113

BRI AN ..o e O e e 5 B S e O S L 114
HOE MUID AIEEZEIERE oottt s 115
9.1 BBIEZIIR ....cooooeceerenreersssesacsssemessosssemssresssessotss ses AR SRR R A SRR SRR RS A S e RS 115
9. 1.1 FFATRIFZE .cveerisrsesssresssssssssnssmsssssssnsssssasassssssassussissassssassassssssyesssnsasss sesassssssssassnss 115
9.1.2  HFAEIEZE oo e s s e e 116

0.2 MLID IR KINEANS T2 ettt ee et e et eee e e e e e e s e e s neeeeneeasensenesaeeneesessenaenen 116
9.2.1 AL KMEANS BE ..c.ovorvveririesisiie i ssessasssss st sss s s sanssssenen 116
9.22 MLIib H KMeans B R ....ouvvveneeeinencireeeees e s s semses s sssssesss s s sssssnns 118
9.2.3 Kmeans F I HIITIE corvveeeeee e 119

e - s YU U U S 120
93.1 MEHTSATIEIEIRID oo sme st 120
932 JRATRHIIEZ oottt e as st s s s ea s 122
9.3.3  MLIib EFTRAABERUEHITRBI ...cooeo ettt cs s esnnsennsnas 122

9.4 HUHIEARIEZE .ottt s st e a b A e e et e nae 123
9.4.1  PUHUEARIEISIIIBILRE .ooovvooeeees s ssss s e 123
9.42  ARIBIEARTEIETR «.vvoerreeeereeeesesras et s ssees s 124

I T OO T —— 125
FAOE  MLUID FSEBEFIM .o et 126
TGyl L R LY SR N— 126
1010 PEFBEG IRAG cvccvornsnsommoissmsissansiussiassss sornsssamsemsassssssnsebasssnsieasnassnsssmsssssssossnsesssssonsss 126
10.1.2  ZR LT APIOTT BE7F: oot eenee 127
10.1.3  APFIOTT BEVEIRPI oottt et s ensee e s saensetenas 129

Vil



ENE

F12E

10:2  FP-growth BEEE ...oooieeeieassensnsonsasssssasmssmsmsposssomsensmeenssit et 6433 £330 s33S sS maseFa s VSV FHRORR AT SA0A 130
10.2.1  Apriori BIEHIRIBREE oot ee 130
10.2.2  FP-rowth BEi2: ot et sb s bbbt s 130
10.2.3  FP BT oo 133

BOUE  ZIVEE amionmanssenseassopaesasmsmconsssmass omi skt it s 465 RSSO 134

E-y 67 2 5 S S S SO SSUUSSTRRURSSSR 135

111 BFFEE (SVD) oiisercnrismnsiessssmsssssssssessss s ssesssssssssssssesssssssssssssssssasssassssesssases 135
1111 ATHEFE (ROWMALTX) TR ooooeeseiecciresies s sismssessecssessse s sesnsss s ssnssnnans 135
1112 BTSRRI IERE oo eeenes 136
11.1.3 MLIb FZF SR AE MR oo s 137

1 o 5 s T 07N TS 138
1121 FEERF T (PCA) FUSE S oo eeeeeeeseee e ess s e s 139
1122 ERS DT (PCA) MBI oo sseesesenssensse s ensssssenses 139
11.2.3  MLIib FHERLB T (PCA) TP oot 140

108 I it S T T e smessnmssaeovsessemsmsapsags abeosioeeusveri s T B T i e s amscamsann 141

BFAERRENANEEHR ..ot 142

2L "TIBMIDR oonssessossssssssosssssasssssss o oonnemurassmessmmeanmsss amseneseas s S 0 5 e R A Son AN R b 142
1201 AT B T BB covvoeeeeeenes et e 142
12.1.2  TF-IDF B It B et en s seen st s sesas s s s s s saesaes 143
12.1.3 MLIib 5 TEF-IDF ZRM cooeverierieceee e s sa st s s 144

12.2 ST I EL coouisissssunivussivnmassrnsssmsssasassesssssnsssssmssssssessssssassssssssssnsessessssmssins sossass s ssassnssie 145
1221 G FAIEALTERH .o et s s 145
LU = L 2 B S 146

123 T EHRBAVEFAEIETE oo e 147
123,10 “BEBE 7 TR oo et st es e nsena e 147
12.3.2 MLIib AT R IR MIRFAEIEFETR B oot sesncaescnones 148

L I DN R PR SN 149

MLIID R B B R IE T oottt 151

IBUL BB -oociomvsiossvssasioims oossasuusrmsoomiomsssgsiSassssssssssssiermsnsissiossiiss He558in o e RSHe b S SSAE ERSSEES 151




‘ Spark MLiib #1283 3 K85

13.2

133

13.4

13.5

13.6

13.1.1  BHEIIHEIR G T EFR oo sesssesssesssssie s sessssssssssses s sssssssssssssssssessassssnses 151
1312 EBEBEH oo s s s e 153
BT AL FEHIZIHT covereenrs v sves e issessssasessssssssasssssssssassssssssssssssnssssssassssssssssssesssessessassssessens 156
13.2.1 S HT—39E 5 7 ZEIFT L AMIT oo 156
1322 ZEMGT—— A RF RIS BT B v 159
1323 ERBREE I AL REIITIT oo 161
ST 1S S &2 11/ B OO OO 165
13.3.1 MRS H K G TZIAIIRER e 165
1332 HAEBEFPIHMTE G T ZIEIRR o 168
T 43 2R R & R A BAE AR MEATAE L ..o 169
1341 AFRREI MR EAR AT REIEET ..o, 169
13.4.2  §TFH 43 MR 0T BUHE BEHEAT 0 AT oo 172
BRI BRI -ttt ss s st 173
13.5.1 PR BHR AR BRI oo 173
1352 PREHIREIRL AR T E——BEHLRIAR o 175
11 S ———— e p—————— T 176



BREZ K, LB RE?

MFATEER MR (e B, R RE A, RIS I S ) IR P,
HEBILEMNHAEAK? BOBEEE: “—UIHBERTHMA C”. X T ilgE i KR B ki,
EAFEIAIR R, BEal DUE— R A S k3, Bral L& — MRA LRE2EM SR Y, X
—V)EEL R T E IR R 56801 . A B K H st R FHEIT A SR A R #H XMHZH S ke
iR

A EAHNR A

o 4% KEIE?

o HIEZELANMH?

e MLIib #&#f KA A2

1L ksummie

Hak “ KB~ 7 B4k “HEEM L K" R30S TFRAT:

—RZH, HEM AR N AR LA 1.68 {25k DVD, KHFIEEHEA 2940 {25
2% G4 TEEMERSREHFEE), KRBT 200 HA GRST (L) 2k
770 AEMISCEED, EHMFNEER S 378 A, ARG R RSB S 37.1 4.

EMAATH B — 1% “UKLREHER— A7 KEFEMRm, “AMIERIK AR
KRS80 4% 1 5 2 U BRI/ K T R 7 B IR CER SR, 5 S R i
Mok, TR HAEE, BUROMERE A BB TERMNEE, EHEFME L OE8RHT
LGSR, ARG R E.

KYAERL R JohnRauser 32 5] —AMA B E L “ KEAR BRI T A EhL a3
R NI RO 7. DB MBIRE (AWS) BF&/NMEX BRI X “ KR R Bk
FAHAR, ERIEOEAR, XIS BTN, & R MET.” Kelly ¥ “ KMIE




' Spark MLIib HlBSIRE |

A HEARAL A BT A 045 L, AH BT AR AR IEHA I 0 KB 0 — M sHA R e Rtz X,
ITERELZAN TR, X AWS M5 Lo SR AR 2% BRI 502 8 IR 7.

KRR R T OREURE, MR R R BRTAR Y KB (B, R
S 4R T g AT A B BRI AR KB R BARR AN . FUE R E R AL IE 4
KR el R BRI LA NERBIEF R EAERRN, RIMLEEE I XEERE
FERTERREIT A BB A7 A BN . AN, A Res2 i R IERBNERF,
SR, s BLEE S, %%kﬁﬁ%ﬁ&mﬁ

i

o KEURSHEME

BEE “ REERINAR” 2R, i€ EIRMERE, RERX KRS B T AR
SR B2 2 5 22 (R AT A B B8 EE . AT DAL, KB R E R A B RE R SR X KB 1)
SrTfE S SUEE X KRB 4T, SRR P BT E KA I E N A A RE I IEME A BT
M. 852, WREREEE W PR L, B2 H ARt L1 “Biis” 68, ARl “m
T SEELEER K “HBE

“RORUL, KEAE &R LLUF 5 AH, miE 1-1 fios.

o

-

{Eﬁ%ﬁﬁﬁi

{ﬁ%ﬁﬁﬁa%

{éﬁ%%ﬁ%%

{ﬁi%%éﬁﬁﬁ

H smensan -

B -1 KRR S AT
1. BREIERE

AEAT E 3 S T AR 8 5L S8 BB Sk, 17— AN 0 S B 2 R AR HEAL I SRR AN TR 4
PERATAE BRI 2T, AT DAORAIE —MFISE RE SCEF 1) R R S A 45 2R



1= BBk

2. (KBS HTSIE

X FOREAE R AL, BEE HORITZ P B HE, H5 5 R A 45 AR RS I 2 B P 45 KB 7 #
HORTHPE. FEi, RIMFE RO THEEM@IT. R 0 8EE. K851 %5
R FT B R R AT AR E R

3. BENSHEE

K H B 3E K EHRE o i F RE AR BRATTIR A S A RIS . 7ER R BRI+ |, AL
S (8 e b B2 AR B OB, 30 S5 S8 BN R HHAE b 4 )0/

4. JFRFOSIETTN
B o3 A B R A B AL SR RTS8, JF IS 5 Hi A 15 I R 2 e B

FE—ifd, MTTIRTGXS AR A R H T . KE 2t R it . RFEIRR, EREHE S,
AR RIREIFEAE A2, TELHEMFHEL

5. BURERAIEIIML

KR 7 45 R 2 108 B SR3E FEE H  SR S D SRS RE R AR, O BUR R L
HEER NASKT fift o LA SRR B TR RERS ELU B R R th 2 i S AT R AR B S B S
WA, BERERLA 7 B) gl A & B BEAR AN .

PR AT LA, K EE 73 R Jd B S i S (I BR « XART B BAR 4 2 B AR S 11, A
FISRLEHR FORIEA R AR, RESRIBBATF R EZ LRI G SRS L
e, BaEHEEN TG, e A AER, R4t —Z N ARG H 44 ik
%, REMEIH 1) S V2 A P P DRt 8 A 43 B N

miE. (i, BY—XMI Spark

Apache Spark 2 HNM KA IR 704K AMPLabs FF & [ T8 43 A1 35 B 400 1 H B4R
B, SERMBHRIIHESRMLL, Spark fERIH ZVILRE T W FM#E, FUbIL e —8er %
P rHELR G A T S b ERE R, JF et 2 M4 fEiE S, B Java, Scala A% Python 25424
BESCHE, (18R] P AEE AL SRR ARE = B Al X ST R v, M (45 P 0 2 =0 g
eI R KR .

faie, A, AR 1X 5t /2 Spark !

Spark & —/MA] B () K HE AL FEHESE, W] LMERR /7 3t A R RVEOE o A RAEAR T R4 A
ARZEATHREI T, BR S —ANE] S 0 Hos A FRFR 5 —FF X KBAREAT it 5.

Spark & —MEREM AL BEFEF, BT Scala REGHMAEIES, UATEEILE ET17




 Spark MUib #1385 13088

R, B A FEE LTI AT 58 . Spark GIFr 7 EHEIREUAI A S ER 2, T4k T 4mfid
P, ASH S A0 LA (2 N 3R 5 RO B 4028, Gl Ik AR Y ) R A e 5 S R 048 DL e R B A1
TR . Spark A MR, RAEMH.

Spark & KA MO EIEAE T HFRF, aaF FHEFRRE I BEEHTAE, K05
J& MapReduce ¥ 4b¥E . @il EIREMA . S S5AE, ATUABHRSEHEEEMN RS
PE, (R RE S5 AR f Hh Uiy ) R ) E e

Spark EEVE JVM ERIFFIREHE AL EAESE, Tt T —FABIRESH LS
MAEHFAREAAE, (HEFEINEA LU BAE AR, XA Spark B L4142
RGEMIEEAMNT, BAFEME LA ATERKEHF &, 58 T 2R E @ g L L/ HDFS
fEfE R4, Al LLERR S/ A K BRI f ) PC _ERE B BT FE BIE 2 P& . BIfE
MRF—EmHA PC MERFE M, el e EIMEREY M.

Spark J&%: T MapReduce JHAT8EE LI A iHH, HAHH MapReduce I s, XL
W T BOmHERG . SERE P, Spark HHfE 7 AT G R FT LURSFAE S M AERR I A7, AT
#18 F— P EAEME R LS HDFS, 18 503 287 S indRasE f1 7 (& .

REAWR, EARTHARAAFZE, SAFEALE—ERER, T2 BEF#

% FEAERWRE, Spark 1 E “R° FANFHEASHFLEYFMHZE, TAF HDFS
n # HDFS L.

itz 4b, Spark ik HDFS f# FH E 7 (KA B 2 X4 & Ed k%X (RDD), Spark 4
AT AR AR R0t A R I ZER A BT AT EE , A iX ) BER KRR ARER, B8 T LA & 5K
. XA, Log %%, Mil4 SN Spark AbERFE 7, #EHH P IR ETAR B )%
8

AT Spark Ji7, FFAA RGN AL TR EESAAAE 0 T, NIRRT 2808
WAROL) . ehfg E BRI AT TR R L, (T AR R B P I E RN

#ZiL——MLIib

WK Spark HGAE AN ST B S, I3 B S HeA% 0 11 8 4 5t & MLIib. MLIib
K MY Spark Ef). TR KA A FL I 3 R R VL8 # I, HE AR BN
SEREMIEAIN WAFAEAE IR 2B v b, (8 A 28000 (T S AG B3 B KK & Tl SR A B 5 | B,

MLIib #1882 3] FERLEAE S HrH, Apache HIMIEHTFIA RFEAEH b H bR in g
ZINLEF I E L. HEt MLIb eS8 FEHMEIREM T A, 8%, 42, [E.
R, AL, RS, WA 1-2 Fink.

&



