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Spark &4

L&A, REF T Y0,
— (EER) FN\E

HP—dk, L& Lk, FEFHER, ABEHETAER, TARALGZL, SHEF, HN
ZFE, EMRF; BARFHRXLENTH,

R ATIK, FREE AT R, Mg, ER8ds . HEdmBoRs
I, WO TR

RECEPRAR R, LR PR AR ARG B A . AR HLASsT L BIHRAGETr
45, Spark /BT — U OB R AL B 65, SRR T R A G2 FhBE Sy, 2 B AR
KB AE E

B, EFRATEA KIMEA 177 KO F R~ Z ik, 17 Doug Cutting 1 Matei Zaharia P13
PNIESCS]

1.1 {4k Spark

VLR RHHE, REZ NS4 Doug Cutting LA H &L FItE/ NG a4 B9 IE5 H Hadoop.
Hadoop fiftth T R ZEdib b3 TAE Rk b, B 7 RESR B B E kR . (HREE K
AR A AT g i, AT, T —2EFRE, Hadoop X — & TAE A £ A2 ik
&, todn.

Q Bl AR SR
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Q R BE B RS, A T RGRIEEIR

PRILFETE, MapReduce 511 ALY L AGTE G AL B B 2t , 72 SEmdAoif) Fnak A
AR, MiBEE B 5S 0 E R, A SErf A fak B A s 2 55K .

2009 4F, SEEINN A A0 5o R o0 1 S 3 2 /MK AT 5 T AMPLab AR RE TR, 57
RNATTE, WNZE I &, G RE . AR . PLass ] MEHE S Z Rt
Fyus, 1ERH Spark fERWFSEIE, IFT 2010 4FEiF4T T IR

ff4 )2 Spark 7 Spark /£ Apache THZ IR H, Z— APk, 8 H 0 KB L
AbFES| . Fl Hadoop ) MapReduce 1T HEZE AL, {H ZAHXF T MapReduce, Spark FEf&H:
ARG . TR AR, LT DL #21S Hadoop ARM A& A 9 UL 34, EA74IE
AEPREFEE NS R, FEE BRI LAER . AHXF T one stack to rule them all” ) HAx, £Pr [,
Spark T8 i R KRB R E A IR S —F &, SFAFERRNE, OSErrmas ., Pl
2] R HEAAWAE, KA LLE T Spark BN FEAFRAEREAIZIT RS L, T EIRATEREAK
IAH— T Spark.

1.1.1 HEA

Wifi 2 EHC ) kR, DL REUE M AZ O BT EAEZE AN B, N SRR
MapReduce Ji§ #2Fk, 2| L HF7EL ALK Storm TR, T HFIEITE A Spark Tk
FE, TFFETERREIEIZ IR 09 MPT IRBHAIME . &S FESLIEA: T AR B SLI R s & Awl, KA
K, &AM TR, WA B A RS, ARP, SFHESRER g, b
UIVE B BT 28 /I RBCE A BN, BRI 25 RN 55 s Ak BER AT MapReduce HEZR (G145 3E T Hive
F B B P A RS 2 S B0 ), AP R 4 1 2R Ll 5 SR B Storm,  H A LI A
PEALHER KL Spark, X UUHESRERAS BAE S — BHE G |, RS IR R Y
T8 — i g i A A

1.1.2 Spark KEHELIEIELE

AR T N AN £ B OB A BEAE 42 ) Spark DAL FE A A (e e B, OE 7E RN 4k
Hadoop ) MapReduce Z J&7, #iif . FE 2 mpg REHEHELL > —, K 1-1 s A DL Spark Ry
W R 58, B2 N0 A R AEA% 248 HDFS . Amazon S3. Hypertable, Bi# HAth#s
A% RS (U0 HBase) ; W IEAY PER FH Mesos. YARN S AEREVRIE AT BRI, o Spark
B S TR, DL RARHbIZ 178, 7E Spark KA AbSAEAL , Spark oy )2 ZFh
NSRS . 4N, Spark SQL ik SQL #rifyfik 55, PERELL Hive R 3 ~ 50 f%; MLIib 2
HEHLES #2555 GraphX $&HEEITTFF MRS ; Spark Streaming #4954 L — R 51 /1
LA BEHAE, O BRI S AT SR Al i e 55 . (EAS WA %, JCiB /& Spark SQL. Spark
Streaming . GraphX if/& MLIib, #8A] LA H] Spark #%.0> APL Ab3R[RIEL, EAT TR 5L P28 H
By, AbERREEER T DR R8> TR AR, i H IR oA S R R T R
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Spark SQL Spark MLIib GraphX
P Streaming P
. J
( N\
Spark
o J
4 2\
Zlgi’fm‘ﬁﬁ] [ ﬂﬁﬁﬁ] {YARN frﬁiﬁ} { EC2] [ Mesos
A J
4 N\
HDFS. Amazon S3. Hypertable, HBase:"-
(N J/

I 1-1 LA Spark S 1) G R E5HI b AT 2

3T Hadoop MBI AR YARN SEPs ot — st ia-r- &, 1 gE— it i sty
HIHESR, AUXRSS T MapReduce THAAESE, Wi HE LI 7 ZFHAAERE 75— HL.
XA AR IR AR R TR 4PAL
QFBEFAERST. SRS TR R R T b TR RO A A S i
EA g W I B AT 55 LUARRHIEY, A5 RN BT 55 LU As IR AR Il s [k 1 A7 A CPU
SERIRBIFIHL
QXM THELS. MH L EARIN, B2 s, M v, mas
] WG 10 HRE BT, e BRI OL T, 238 AR 55 ATRY A B i, 3R
AR AR, T I AT UL E 2 R SR I S B A R R, R L
B 3 B A B A o
Q BRFERESHEMEEMA . LB MG Z Yt N, s\ iz
Nefi R B BA Y L) iU 2 AR 4R SRS LA B3 RITAT 58 il 2
MERRMGE—Ia 4B B, (T 4E L ALz 4E 98 AR 48— AT .
S, Spark FEAF I RAFRUMETE . POERFEL AL P | HAT Hadoop HEH 45— R 1L

B T N ROBE AL PR AT /{8 . Apache Spark B\ N EE A LR KBUE I FH (AR vE
T

Q sz H X&), 4 SQL;

O S RAL

Q BT, EiEPLEEF S . KRS

Q fibabH,

1.1.3 Spark B94E=
VE R — A R PR AL -5, Spark HA DUTFHRE
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Q BRiE. Spark A1 5EHE K DAG AT 518, SCHRFIR B T AN AE 35 Spark B2 7 7E
A Az 173 B & Hadoop MapReduce 32173 A9 100 1%, 7EREE: [ AYE 173 E &
Hadoop MapReduce iz TH# Y 10 £5, WA 1-2 PR,

Q S5 M. Spark S5l FH] Java, Scala, Python ifi & Pl ga S h H, #RAGE T 80 I~/ 4k
BEAY, i gmE I TR Y B

QB M. Spark ATLL5 SQL. Streaming LA M & 350t R 455 . 3T Spark, f1—F
Gl g T H, f14G Spark SQL. MLIib (FL#82%>JJ%). GraphX Fl Spark Streaming, £
FELE— L o [ sl T3k 264048, ani&T 1-3 Fas.

120
@90 Spark MLlib
= = Hadoop SQL (machine
E 4 !
?-‘:; Spark learning)
g 30
% 1-2  Hadoop MapReduce #l Spark 7£ AT [l 1-3  Spark =4 T HAH
HEIE AT LA

O B % & X Hadoop. Spark 1] LA $ 2Z Hadoop, YARN f B A 3K 4 13 H A3 19 & 47 Wit
A, Spark WHEMSIR 25 5 iz f74E EC2. Mesos |-, =LA Standalone #zCiz 47, M
HDFS. HBase. Cassandra FIH:Ah Hadoop %#k P2 s s

1.1.4 Spark NAHS

Spark ffi 1] 7 NAFor A U 4R . B T REfE AR s B A ifAh, i pifk TR TR A,
1E Spark SQL. Spark Streaming. MLIib, GraphX #A A C M7 H ., 76 BB M40, Spark
TEPRH A SEEE HAECRARALEE | P S5 HERE . s ) T SRS TR AR A I Y
Mo EWNR—S8RAF, b REE . B, Intel, M5, BRI A0 mBH A
SEBroll 55184 THE Spark -5 b NI {EFEEEW] Spark 75440 Y T
QPEA M RG, 5T HESE IS AR R R S5 E T Spark Z I, FIHHA A
WA NAFREE S, RENg R4 B 5 s g RIET A0 T4, AEtkrEdr A, 5
[t Hive 6 2 ~ 10 4%, WERAEHNARNGIIGE, YEREK<3 1L Hive TRA R .

Q SCAT HECRAEANHE, 38 34 Spark Streaming SEHFHEAT IV 55 H dioR4E, PR fCAab B,
IFATERG 0T, R B4 b R G2k .

QbS5 HEFER L, fiH] Spark 4l 55 HE7E ZR G0 /NI RN R G0 AU Y11 526 78 Sy 53
SRR LR, A REAAEDCHES A PEAHERR L SR i o 55

Qe & RGE, FEERI 5l 55 J7 1 2 RN ot . BOR . Ak
S5, B Spark PREECAYILT, S THE “BAEREESRAE | BILEIEIZE . RS
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10 5B 1 e W 0 M NP A = R W AN 0T 2 N = B O ) IS/ G -
R $ER/N, [ MapReduce AH U IEIR 2 /DRRAE— B .

Q P ETE . R GraphX ff sk 7287, iGN IHE S s: BT RSN
HRARTT R T R R E A ORI T AR S R A ST REAL
T W FH P 8 AR 5

1.2 Spark My fg

KFHMIE, & Hadoop T 5E A BN A1) (ad-hoc queries), fILALEE ( batch processing), i
FAbHE ( stream processing), %EW%KW IHATBA, AP BATE 2RI AR FnZe s, R AE
E|H= M Spark S 1Y — BT B TR B R, — T BRI AR [
HORMAL 58 A EI’JE%O

T Spark BUFEREEA YR T 5 AT Spark B, ALHE ST R4 LB HY Spark SQL .
REFRSEET R ) Spark Streaming . H FHLARS~>J 89 MLLib. H T BT 8 GraphX . H T4t
5B SparkR, EFERFEE S Spark .0y APL = EEREGHE L, JFERRSERWTEAH

1.2.1  Spark SQL #[ DataFrame

Spark SQL J& Spark i — AL IRESH (LA ik, 42 4ik—A> DataFrame i 4. &
AT LVEVER— 0 SQL A ifi 51 88, FELM Catalyst flifb . Spark SQL WA . Hive 745 —
HBAF AL

AH X} T 1% 45 i) MapReduce API, Spark ) RDD API A T (& 2% i) K EK, M Spark SQL
1.3.0 JF4f, 7EJRA SchemaRDD FEERE FHALT 5 R K%L DataFrame API,

DataFrame J2:P1$5 €% (named columns) 2214534 AP 4E &, 7F Spark SQL 1, #f
MF KRB EN— 3, 5 R/Python [—MEHRIEL, {H)5 &MLk

DataFrames 37 15 22 F 54 U F4 2, 046, 2541k 809 SC 4 (Parquet, JSON) gk,
Hive R EH . ZMMBEE 212 H . #145 RDD #%51k, LK SQLContext 21T SQL i 4% J 41
DataFrame, &l 1-4 fR.

DataFrame

I EE & - SQL
> Hive &

[#l 1-4 DataFrame £tdfik 5
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#1 1Y) DataFrame APL — J7 [ K I J& B AR T JF & & 24 2 114, [ B 3 FF Scala, Java,
Python Al R 1555, H 7k Spark Shell, Pyspark Shell 1 SparkR Shell #2832 /1:55. Tk
JiF SchemaRDD, DataFrame K2k H T4 2 KB 5

XF Spark SQL B HLAKI N ML TESS AR 6 TEVEAN 41 .

1.2.2 Spark Streaming

Spark Streaming J& T#% (> Spark API (4" Ji, "B SCHF i A I et RAS i 1) S I it B A 3
ErJ LI ¥ H Kafka, Flume., Twitter. ZeroMQ B TCP Socket HY%HEIE , i /& 4B 2%
TR MR AR A T40 3, 40 Map. Reduce. Join, Window %, AbH 25 SFAEHE e i 17
ARG . e . b n] DEE AN B R PLas 27 S 5k . BUE AR ok A PR . 2K
P A /i bos EENE 1-5 FR.

Flume
ZeroMQ

Twitter

\—> Spar1'< ’:[\>
Streaming

K 1-5 3T Spark Streaming FIEHESA / fi R 2

Spark Streaming (AL BEFEAE ANIAT 1-6 Fr7R, YR SE e )m , B Xt Bt 77
HERALHL, SRJ5 1645 Spark Engine A3, feJi5 A: OZAM U BT 045 R

E(iRVGELITIN pagit/ Q3L Susih]

Spark Spark
Streaming 0] I:> Engine I ,:>

K 1-6  J&T Spark Streaming {5 Ab F 7 72

NS

Spark Streaming $&Ht—FP 44 B HUR ( DStream) AY S HAH S ELLE R . DStream 4%
% HF Kaftka, Flume 50 IR &, ol i i & P /E HAL DStream @4, —> DStream J&
—AN¥F14L1 RDD.
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KT Spark Streaming B AR R GISAELS 7 FIEA4H .

1.2.3 Spark MLIib 1 ML

MLIib /& Spark X} F B AL 5 2 > Sk A SE PR, [R) A0 466 A 5 Aty il 3 R s 26 it
MLIib H A5 4 Fpi WLAGHLES 22 3 [, —ooar2k . [l R FEEIE, DLE—AE
JE A BE T BRI AL Rl A

MLIib 3£ RDD, KRA#ErI LAY Spark SQL. GraphX. Spark Streaming JL4E4E /K, MLIib
J& MLBase i) —# 45, MLBase i1 5t X, J1EF MLBase 473 i — M Hl&s 2= 2 P&,
TEALER 22 2T TR M T T AR, 1E—LE IR T bLAR 2 > 0 P L RE 7 (3 b i ] MLBase ixX 4~
T HRANH A O ry % .

MLIib S HF¥ 74 M 1] F2 R B A2 A A SR Pl b, A — A58 £ 19 RDD 4
B A O . AF BT ag SE B, A i) AR RS R A A M 1 AR 55 1) T Rk i R K
MLIib ] 7 AR Breeze, fEMEE 2~ BN AREALE MLIb H S ARIC A o

Spark MLIib 2244 F IS JZ FEfl . BBk AN AR 7 =58 M hl . K2 LRl AL 45 Spark
BATRE . AT E M ACESORE DB AR (%) S R 2 R ) ot 2 . BRLk PR AL 4 Spark MILILib 52 81 A HL {4
PLES 2 Fk, DL ROR ik SRk SR i 45 28 0PAh 7 i s E B SC I s d T AE ) Lk
WAL A Sy 2 W, DL K Rl i . RIS P S . 76 5 #7 1Y Spark 1.5.0 JlR A Hr ik
BT RE T A 2 ) 2% 1Y 25 48 B 1L MultilayerPerceptronClassifier(MLPC), A % 101
P& 55 7 PrefixSpan, AssociationRules, 3% #l Kolmogorov-Smirnov ¥ % 45 55 55 1, Bl & W
A, R AR S Bk R R R T A WS 1 2B s A K A AR ) A
It

Spark ) ML J%E3& T DataFrame $#2{it =68 APL, #5 Bh FH P G 2 At Ak 52 F AL g 27 >
MIKZk (pipeline), FLFERFAEFL A4 i) Pipelines AP, AHELHE MLIib, 2Rk FEARILLE .

1) MAL#S2% 2] 1 Library FFURH M 8 — D HLEs 2% 2 TAEW M R4, ML R HlLER2
M B RS, Pipeline, —™ Pipeline J& HH £~ Stage 4Hi%,, %51~ Stage J& Transformer 5{#
Estimator,

2) ML HEZLF A W 80E IR #0525 F DataFrame, i A8t R A LT Spark nOEHE
FMFIR, ML I API#:4EH A RDD [i] DataFrame 4= [fi% 2%

KT MLIb F1 ML S HARBI N ARG 102 8 BN 4.

1.2.4 GraphX

NHEZE 24 B0 5 A, VB RS AN E B AN, HESh T RO T B B T R
4t (f4n, Giraph il GraphLab) A& . i BRGIAT DAZRIA A TR RN 5 | ACHT A K
YRV B, X e R G 0] DAL T B AT R e LA B G R T T R A
e, W 1-7 Fis.
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HIRFHIT 1 EFH1T

. I

‘@hadaap ! S e

SpQ#‘(z i Pregel GraphLab' ?a‘%

Table | Property Graph

(Re— |
—_— |
I
=q -}
(S—— .
I ,
= :
1

Kl 1-7 2T GraphX BIFAT RIS HAL 7 =R LA

GraphX J& JH TR M IF47 B A8 Spark API, M 2K FE, GraphX it 5| Ak
B MEE (resilient distributed property graph) #7 /& I~ Spark RDD. X Fh & Z—FthE, K
PR A TRN TS s A R ) S

R SCEFEITTA, GraphX 25 H T — R 5 LAt A HEAE (B0, subgraph. joinVertices, Fll
MapReduceTriplets) DA HET Pregel API (ALK, BRitLZA), GraphX b f & T — AW
PR A SRS, LUERILIE ST 4T 55 o

KT GraphX B HAKPNEFEHI ST 9 TP IEAAN 4.

1.2.5 SparkR

SparkR J& AMPLab % i i) —1> R JF &1, & Apache Spark $&fit | #2 f AY %6 . SparkR
LT Spark HEfdE A B ESE (RDD) 89 APL, JHP Al DIZEAERE i id R shell 52 1
iB47 Jobo B, FATRILITE HDFS bt lal 5 A SC:, don] LLfd ] lapply eRCHEAT 7 1k
M, 28 SO0 BF— RDD JTR Mia 5.

Spark HAPGE (fast), A[Y7J# (scalable), 22 H. (interactive) AY4FsT, R HASIT (statistics),
22K (plots) ML, R Al Spark AL A, UL T RIS HICEHIY RAMERT, ik
KMFEE T Spark EHLAS > I H BEAS (1 H %) Lib JE .

B T % UL /9 RDD p& %1 X & F Reduce. reduceByKey. groupByKey Fl Collect Z 4},
SparkR 13 % $5 | H lapplyWithPartition X %1~ RDD f4 43 X JE17#24E . SparkR 11 32 #5735 W AY
M43 (closure) PIRE: HIF 2 SCHY R BT | FH B Y722 23 1 2l A&k B AR v 0 oAl iy AL
b

SparkR H) TAE 5B ANIE] 1-8 Pz, B 5E/NEk R 7 i G tava fl, SRJ5 1 i SparkR 4]
If4k SparkContext.
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Local

Worker

exec

Java
R| Spark |IN{> Spark <
Context
Context

%] 1-8  SparkR T fEJ7#H

T SparkR Ak HUECHEFZ 40 BT BAR A A R I ZE B 2222 10 T2 TR

1.3 AN

B A BAROC I RE S . HAR Sl BN TR ST AR, Spark 7EH i T E
HER M6, AAE X Spark RKEHEHELIEAT T RSN, Fos T K JER Spark K
BARARSCHY R SO IR, #8791 Spark B AESIREE WAL LY . JFE LR -, mse& A
7 HT Spark (I ZEY S, Uk Spark SQL Al DataFrame . Spark Streaming., MLIib Fll ML,

Worker

GraphX. SparkR, flii2# %} Spark REMUHAH THILH T

exec
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Spark ZFEFNIET

e K, ETER; LEXSE, RTERLE; TEIT, ¥TET,
—(BEZ) FRTHE

AegdR, RAminstE KRR, LENGSE, T —EX—ELsk; T2
#4742, £—F X —F iz kay, AL, Spark & F X%, &M Spark FFAeim 74469, R
BB, — A AR

X F K4 A8 24 2] Spark BT &, WA £ 85 42 (1) Spark 4B & 24 2] I B 2 —,
R Ty i Spark SEREYRIME, ATEANENT AT, TEpdidt, FEaE. PEES
TAHE. AHAEERE . M7 AR TS . YARN AR, LA M 5k 4% Ao =X 0 7 R
517,

RN F NGRS T B EASER, U cloudera manager, 1H A& & S i Fshil &,
AN 8 A . B e ke, Al DL AR — T st A tiEk, 76 A FRFE IRy [Rle, 28
T SUR e el OE R

2.1 RFEAEE
FREE A TGS T AR Spark . 4% Spark FEREME , 5 Foka——Mik.

2.1.1 # Spark
TEASUMAT 8 Spark, G T WA EMMAS . Spark AT E4H M%7 — 2



12 o 2 W B

WSO R g . ABRINE FE LA Spark 1.5.0 AL, #2& SBT Ml Maven ZaikAdie4 ,
AW H PSS RS .

Spark F#E[E4% . http:/spark.apache.org/downloads.html.,

Spark TEPPERIT

PEFE Spark BATHRAS , BUEBIAA39%5 W BB iA A 1.5.05

2 ) P RITHZEA, T LLI%EHE Source Code[can build several Hadoop versions]. Pre-built
for Hadoop 2.6 and later, Pre-built for Hadoop 2.4 and later. Pre-built for Hadoop 2.3, Pre-built
for Hadoop 1.X;

3) #EFE T, {45 Direct Download, Select Apache Mirror;

4) miiiEE B Download Spark .

& 2-1 fianly Spark 1.5.0 RRASAYERES T 480

Spo‘l‘g

Download Libraries ~ Documentation ~ Examples Community ~ FAQ

Lightning-fast cluster computing

Download Spark

The latest release of Spark is Spark 1.5.0, released on September 9, 2015 (release notes) (git tag)

1. Choose a Spark release: | 1.5.0 (Sep 09 2015) v

2. Choose a package type: [ Source Code [can build several Hadoop versions]

3. Choose a download type: | Select Apache Mirror v

4. Download Spark: spark-1.5.0.tgz

Kl 2-1 Spark BE#E5 T A TRIK

2.1.2  4%iE Spark hRA&
Spark VIS4 % EEALE (1 SBT 4aiF A4 Maven ik mifh =X, 4aifmnta it
SERCE Java MBS AR 4

1. iR & Java MEZE

WIRBAECE Java P55, TFECHLE Java B8R, M Oracle ‘B’ F 4% Java fiiAs .
F—, LA Java By, FEAAHE RO

1) FECZR A TR

2) IR T e A A TR R

3) HIEE M FEEAE R G R LR H 5 CERERE I —BERBOGX A L)
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=TT M LA TR IS5 B0k

E=%, BE Java FREE, [ vim A 7E Jete/profile SCAEFIG NS &, Ll Ubuntu 12.04
BAERGNBI, .

sudo vim /etc/profile

export JAVA HOME=$YOUR JAVA HOME#$YOUR JAVA HOME J %R % 3 #42

export PATH=$PATH:$JAVA HOME/bin:$JAVA HOME/jre/bin
export CLASSPATH=SCLASSPATH:SJAVA HOME/lib:$JAVA HOME/jre/lib

WA S BN A%, AT LA aT 384T source Jete/profile, 750U HEELE T U & 85 & SN2k
IR E AR RN

F=4%, Wik Java I .

FIFFZ0, A java -version, WNFFH IR Java MIMUARSE B, WIRRLHI) .

@% XTIDK WL ERE, —MEFEEHTR:

1) £ F PR R & S fete/profile X H A mE &, FEEA root MR A fHATE
&, At Linux T A A F K #A K.

2) R P EFE T profile X nk &, xtLw A »F K4,

3) H AT export @4 E X R &, R A 4T shell I B 7 8. 7 shell W& 44T T H
HEH [export TELZ =FEME ]| E XL E, ZEERAE Y shell =X H F shell
TRABKY, & shell XA, REN KK, HBITIH shell KL AXNEE, &
FEGER, NAFEEHE,

4) #5348 % & Jetc/environment FH AT E

2. {5 SBT miF

Spark ffi [f] SBT (simple build tool, fij 8i4i% T H) JEAT4m1%, miRliiD iy 2qp 9 —2Lk
IFME], WA 2% sbt, Spark A4 EE A 25 AR T 2ERI Y SBT IS, T #lf Spark Jift
ZJe, AEUERS H S (BRIN spark-1.5.0 ) $ATFT A4

./sbt/sbt package

R Z A7t R HDFS, 1 H R AS AT Spark BRIABYRRAS A — L, 75 ZE 2 Spark
R H R FTTERY project/SparkBuild.scala XA H1 i) HADOOP_VERSION, #RJ5 B8 4iif. AT
HP AL

./sbt/sbt clean compile

MR R EE Spark K AL 2 — SR [], MR PE FRFARK B A RN 2 )5, ik, SR
Jri BB EAT /sbt/sbt package 1A% .
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Horfr, Spark B9 SBT SC{4: T REGE M TP A0 5 LA S0

TR O

Q project/build/.scala——F L) TFE & LS

TR, SBT LA Scala JiAE X ;

PR H 3%, AR T H R ARSI gwFEE S (B4, src/main/

scala. src/main/java);

U project

U project/build.properties

1 src/main

PRAEAS IR Jar A HLAGFRS SO (a0 H R E SCR);
Q lib_managed—— TR RMRY Jar SCIFFFREEFE, 76 SBT HUBTIRINEZ H 5% 5
Q target——H 2 A BB SCHAEAR P B s (Ban, ARy thrift 65 (class SCH4 Jar S0 .

3. {#/ Maven ®iF

Maven J&— 4~ % H 4l Java 45 (9 JF 501 H 45 # T E.. Maven K& ] POM ( Project Object
Model, i HXf A ) BESRAGHIE, B ron B B & (5 B #e e LA — 1> ik POM.
xml B3O, SEREZSCE, Maven A DVEERIH RS IR, GAEgmRE. M. D,
KA. WESE . HHET Apache 48 K240 HARE 42Kk H Maven #1747 B, Maven A& Bif 37
FeZApadief, Al RSy {8 R 36 b AaEdl w2 .

i Maven ZiEFEan T

1) Maven F#%: http://maven.apache.org/;

2) Maven L E : export M2 HOME=S$your path; export PATH=$M2 HOME/bin:$PATH;

3) Maven % Spark.

AR BT a1 BN & Maven 240, Fo, -Xmx 24 Java BHIFLHE N AR
FVFME, -XX:MaxPermSize K K feVF W IEHE N A7 K/, -XX:ReservedCodeCacheSize 2%
FER/N.

1E Spark PG5 H 5 (ERIA spark-1.5.0) T, @248 hadoop.version AJ AR I5 HLAA it 28 15
2, 4iiE Nexus MO AT DLl i pom.xml SCHHERL, 45 Spark s f T a2 00T

[ src/main/resources

export MAVEN OPTS="-Xmx2g -XX:MaxPermSize=512M
-XX:ReservedCodeCacheSize=512m"

mvn -Pyarn -Phadoop-2.3 -Dhadoop.version=2.3.0 -DskipTests clean package

2.1.3 SEEREMIA

1€ 17 Spark 49 #2 Z [y, FeATE AT Spark EBE B E, H A5 Spark 45 5¢ #) 4 B IR
B, Wb RERE LAY (cluster manager), FZAU$E: Spark FH 4 Y Standalone %E IR 45 HEAF |
Mesos FERES HIES Al Hadoop YARN % U5 FRES

F2-1 0G5 TR E Mz b, nTRE Sl B A FEAR OCSERIAE 2, nT DAXTSEHF
BB FBAT A A SR ZI I A
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®2-1 SEREXEMESS

wm & B A
Application HNTAE Spark I N HIERY, B —A> Driver F/7 FISEHE [ Executors 1A
N — ML Spark B HERFHY Jar . AESRSCEOLT, W& R TR O~
Application jar

TEIB T8N A B9 Hadoop B{ Spark J& )

Driver program

IRSNFRSF, 1217 main BRETTB]HE SparkContext AYIEFE

Cluster manager

FHEREPTR ISR S (oA AR . Mesos, YARN %)

Deploy mode

YL FEA A2 AT Driver #EFEIGEERZL, 434 Cluster Fl Client P

Worker node

ERE P AT R P 09719 25

Executor 7 PR ¥ #E Worker 9 80 _LJS ShUERR , IR TAE55 R B0 A8 A A7 sl i
Task WKL BN HAS Executor FY— N TAEHIT

Job ik, —4 Job £ 7% Z 4~ RDD KAEHI T4 RDD A4 7l Operation

Stage B, 1 Job HEEH i N 2 A BRI TS5 A

RDD A R A

Operation fEHIT RDD A4, 43>~ Transformation 1 Action

Partition i sy X, —4> RDD 18l il A i S ANF] Y 43 X

DAG AIMTCHE, S RDD Z ] AR5 5

Narrow dependency

ZEMHS, T RDD #4545 RDD Hp [ 52 A BG4 X

Wide dependency

TeMkH, - RDD X452 RDD Hh i IiAs Bl o3 X #R AT 1 #

Caching management

AL, X RDD AP T SR T A B, UL PR A b P 2

2.2 Spark ifH

Spark % EEALHE Local #zUER % | Standalone #ExCH % . YARN #zUHEE | Mesos 15
XE (SHE IR .

Horr, SEREERERLANT

Q Sz FRE R Spark AT A — M BRAERFAS AR, A A2 AR RS B A8 T U A 2

SL—ERE;

O Apache Mesos : — -l HIAERFAE BRAY , IR HHAE BRAN 0] L3247 MapReduce FAR
55 i (SRRl 55 AT R BUZ R AR AY , AP IA Xz AT L 1 b, IneRZe T
fitt, WHSHE I CR);

0 Hadoop YARN: Hadoop 2 HP AR BRAR, & 24/ =2 A0 W RS BRAR

BRIt 4h, Spark B EC2 Jii sl I A i £5 7F Amazon EC2 I Ji sl — > 7t 37 458 o 4 i AR 5



16 o+ H Wt &

2.2.1 Local tE=;ZpE

Local (AHl) #FHR%E Spark b R Ebasfa 2i, o] DUFH T4 Spark 275 4 15 40 %%
Yy, T ERLE Java BT AR I B F T8

FAT R BCE TR

1) # A Spark FFEFIH conf Hg, $47: cd spark-1.5.0/conf,

2) LA spark-env.sh.template SCH AAEA A spark-env.sh S04

3) &k spark-env.sh fit & (4

vi spark-env.sh

export SPARK MASTER IP=S$YOUR MASTER IP
export JAVA HOME=$YOUR JAVA HOME

4) WASIE, 7258 Spark I BB 2 )5, 7RAER H 5% T84T spark-shell fiy
A RIATEA Spark A AT, I H BRAY R BT i 2478 2 AT Spark A, 40 .

Welcome to Spark version 1.5.0
Using Scala version 2.10.4 (Java HotSpot (TM) 64-Bit Server VM, Java 1.7.0_ 45)

2.2.2 Standalone t2T{Zf=

#R%# Standalone X Spark FEHEALBRANT
1) &2k spark-env.sh FiL & 1 (S AT ER) .
vim spark-env.sh

export SPARK MASTER IP=S$YOUR MASTER IP
export JAVA HOME=$YOUR_JAVA_ HOME

2) #£ Spark HE M4 K conflslaves MISCIF. 1% CH 75 B4 & Fir K22 A 3l Spark
Workers LAY hostname (FHL4), BAT— .

vim slaves

# A Spark Worker will be started on each of the machines listed below.

slaveOl

slave02

slave03
slave04

3) KILHCE SO spark-env.sh Fl Slaves 2|45 Worker 545, LA slave02 A1 ;

scp -r $SPARK HOME/conf/spark-env.sh slave02:/$SPARK HOME/conf/
scp -r $SPARK _HOME/slavesslave02:/$SSPARK_HOME/conf/

4) Bt & Master JU%E& 5 Slaves 17 45 .
(D 7£ Master 11 S MATA Slaves 19 15, % %% openssh-server (LA Ubuntu 12.04 “A45).

sudo apt-get install openssh-server



$ 2% Spark BENE(T < 17

@ #r SSHKEY:
ssh-keygen -t rsa -P "
(3 7F Master 11 45 i SSH KEY (authorized keys FBE 644 ).

cat $HOME/.ssh/id rsa.pub >> S$HOME/.ssh/authorized keys
sudo /etc/init.d/ssh reload

@ B3F SSH e &

ssh localhost

& ¥ Master 19 5511 authorized keys &% E| i [ Slaves 15 55, FHEFHRIE
HRESEEE, Al DL o 3 JE Sh AU AS S ShEEHE Y Master Fll Worker, I A0 — T
Spark Standalone #xCEEREAY T B L KR sh 250 D RE

1. FiSoh&ERF
T FAT  TNAA JA Bl Master 1 5

./sbin/start-master.sh

Bz IE, AT ATEN —> spark:/HOST:PORT, {RW] LA 3% (5 E4% Worker 5
Master #:#2, Ll “ master” S8 AIE 1518 45 SparkContext X 4. Rt 1] UL 7E Master )
WebUI H & F5X4~ URL, #RIAvinIHihk 2 http:/localhost:8080.

XZHR BB 21 Worker, SRJFIE AL T RIS 45 Master #:42 :

./bin/spark-class org.apache.spark.deploy.worker.Worker park:// IP:PORT

HJA38 T —/> Worker 19 /5, 7E Master [ WebUI H' (¥R1A http://localhost:8080 ), fR%:
AEHHE Worker 1550, PLK CPUKLH . WAR/N (D8 1GB B4 RS0 (e8P L.

2. IARSohEeEt

i 2 Spark H 5% T % conf/slaves SC /& & B &, B EQS T A LIEW SR
hostname, — FLEENT T 3XANSCF, i n] LU T 1Y) shell BIAS7E Master 5 58 )i sh a2k
PREEERE

Q sbin/start-master.sh: 7EIAIZ 1T IHLER LA 81— Master 5L

Q sbin/start-slaves.sh: £ conf/slaves SCFH 8 BIBLES L 81—~ Slaves SE44)

Q sbin/start-all.sh: DA FTAETIR R )7 25 85—~ Master Fl—E &1 Slaves.

Q sbin/stop-master.sh: 5% - 247 7 bin/start-master.sh JI4% 5 3l Master 3451

Q sbin/stop-slaves.sh: {5 [F7E conf/salves SCIFH$E & FIHLES L ITA Y Slaves SE41

Q sbin/stop-all.sh: 5 [ 2471 Ji3 214 Master S5 F148 %2 A9 Slaves SE4)

AT cd /spark-1.5.0/sbin fir 2 A sbin SCf43e, AT /start-all.sh 1T LUS sl Arf R 5545 L



18 o+ H Wt &

i) Spark FHICHEFE

PUAT jps ar AT LA E YHTIR S s IEZE STk RE . anSR 2 174, AT LA 2] Master i
s WEE T, ATLAE 3] Worker 2. XA FRIR Spark 7E RS54 b A EBECE TEHE

A Ll 0k 15 B spark-env.sh H IS AR Tt — AUl EAE TR, JFEHI 2 FrA 1) Worker HLAF
UM EARL, % 2-2 AL E Y spark-env.sh FP IR AR 5

% 2-2 TWEER spark-env.sh FHRETE

LR

& X

SPARK_MASTER_IP

45E Master [lJ—FE 1P btk

SPARK_MASTER_PORT

Jii 8l Master 945 s 1 sk (BRIA: 7077)

SPARK_MASTER_WEBUI PORT

Master (1) WebUT [ 1 ikt (2R1A: 8080)

SPARK_MASTER_OPTS

H T Master BYRCE B M GBROA: RECE)

SPARK_LOCAL_DIRS

FTFAM B A" 25 E 6 H 5, A5 map % SCHFRMAE T80 8 19
RDD. % H W I%0E R G —A 0] DI S A M@ i, % Js P T
SR SRR, AT EIRE LR H 54314k

SPARK_WORKER_CORES

FeVF Spark IR CPU #2098 H GBRIA: FrA T I CPU %)

SPARK_ WORKER MEMORY

FeiF Spark [ FHRR B NAF RN (BN A I INAFI2: 1GB) 5
BN “ASE” PAF R spark.executor.memory Firl [

SPARK_WORKER_PORT

Jii )1 Spark Worker AY$5 €0 1 (BRIA: BEHL)

SPARK_WORKER_WEBUI_PORT

Worker (1Y) WebUT {3 1 (2RIA: 8081)

SPARK_WORKER INSTANCES

RGP B1TH) Worker SEBIRYELH (BRIA: 1)

SPARK_WORKER_DIR

BT HRT I ESE, % H R FEES HEME AR (BRIAE SPARK
HOME/work )

SPARK_WORKER_OPTS

HUN FHF Worker B E &M (BRI RiXE)

SPARK_DAEMON_MEMORY

Sr L2y Master Fll Worker (5P HERE N AE23 0] (BRIA: 512MB)

SPARK_DAEMON_JAVA_OPTS

Spark Master fll Worker ~F "2 H 51 JVM Jg 1%

SPARK_PUBLIC_DNS

Spark Master Fl Worker [J2AF| DNS £ R

2.2.3 YARN &I Zp2

N BAR P A 3T YARN Bt & Spark )% .

(1) MR TAE

BCE Spark Z R, 2 —Leiisg TAE.

e, K hosts SCPF, B FH root Mk B SRS #R 2 05, FEAT R H S N AT vim Jete/
hosts fiT4>, A F it ZHBE Spark 1Y “RS5#% IP HLER4" BB CAEAE, WAIBRIM,

Hk, WINECE S, FRERTEAT R H S AT vim Jete/profile, FTFFFREEAS £ 5L
F, ¥ SPARK_HOME fit & F|¥F5As s rp, EARGT fos .
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export SPARK HOME=/home/hadoop/spark-1.5.0

export PATH=$PATH:$SPARK HOME/bin:$SPARK HOME/sbin
export HADOOP CONF DIR=$HADOOP HOME/etc/hadoop
export YARN CONF_ DIR=SHADOOP_ HOME/etc/hadoop

SRIG, FEAEE H S T T source /ete/profile iy 4L E AR A 4L

(2) Spark 4< B A BC

$E T RS ZE X Spark A B IC

B, #EA Spark 1 conf U, BIFE Spark Ur7E B S H0FT cd/spark-1.5.0/conf fiy 4.
¥TH spark-env.sh 3¢, B[ vim spark-env.sh, #SI:

export JAVA HOME=$YOUR JAVA HOME
export SPARK MASTER IP=$YOUR MASTER IP

WX T, T RARE AT Spark A2 17 A Y A5

e Tk, FTIF Slaves SCF, K719 49 1P btk 5044 BRI INEZ S, 58 A Spark 1Y
IP FIHL 44 X5 W (4 L

vim slaves

# A Spark Worker will be started on each of the machines listed below.

slave0l

slave02

slave03
slave04

Ja, T 2N spark-1.5.0 SCPFJe  FRBEAR fIC B SR hosts SCARHE 5 & 3% 21 L & 10 4%
FA SRS A% L, PR T source Jete/profile g4 EVAT
¥ #8563 8 Hadoop, T 3l Spark (A #£47 )5 31

2.3 J&17 Spark M HFEF

iz 1T Spark W FHFEF EEALFE Local #:0iz17 . Standalone #2717, YARN #zUiz7T .
Mesos #iE1T (Z2HEH I CRY) .

2.3.1 Local t23\i=1T Spark NFERF

Local #1502 17 Spark L FH AR 7 2 i i 5L 775X, LIS RIR R 87 ], iE A\ e
FH%, Wspark-1.5.0, $ATd2:

# KX Spark F4&EAH
./bin/spark-submit \
# FRFHEARHM, local[*], HF » ZHUBELAEHK

--master local[10] \
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# HWBFEERLHK

--class org.apache.spark.examples.SparkPi \

#examples Jar
/home/hadoop/spark-1.5.0/1ib/spark-examples-1.5.0-hadoop2.3.0.jar

PATERAE

*** INFO spark.SparkContext: Starting job: reduce at SparkPi.scala:35

*** INFO spark.SparkContext: Job finished: reduce at SparkPi.scala:35, took 0.751093979 s
Pi is roughly 3.14826 # itEH pifH, RWEATRIY,

2.3.2 Standalone #1517 Spark MR
Spark i ST BT R AR B AT A R TR B . WA R R AR N A e R Ol iR B

FTeZEls

1. spark-shell IZ{TR AR

TE Spark EHE Fizf7 W FHEE, 5 ZofF Master f) Spark : //IP:PORT {4i# 43 SparkContext
a1 RS

TESERE s 1728 H.3CH) Spark A4 spark-shell, %4 ¥<x A spark-env.sh 1 SPARK
MASTER_IP fil SPARK_MASTER PORT H }ji% & Master.

./bin/spark-shell --master spark://IP:PORT

734k, AT LLE L% —> --cores<numCore> H 4% il spark-shell ZEHEHF L H A9 0o 1
#H.

2. spark-submit SRR FER

spark-submit IS 243 T —Ff (] SEREHREAC Spark B R 7 10 ELEE IO s, R — il
SR B ERE, Spark H Hi SCHF Client FRZ L, B 5252 1 B9 % 7 sy i A v 7 22
Driver,

WS N R il 3 spark-submit J5 81, A2 0 FRR Y 09 Jar G125 H a5 B 45 A 1)
Worker 15 155 X FALA HAhZ 17 0 FR 3 B 75 B9 Jar 1, AT LA jar 7B, Jar 044
Z B HE SR

L SparkPi A4, $&520 FHERFARA a0

./bin/spark-submit \

--class org.apache.spark.examples.SparkPi \
--master spark:// $YOUR MASTER IP:7077 \
--executor-memory 2G \

--total-executor-cores 2 \
SYOUR SPARK HOME/lib/spark-examples-1.5.0-hadoop2.3.0.jar

Hirr ) spark-submit 4 # 58 Spark 1T 45 [ I A<, --class org.apache.spark.examples.SparkPi
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“Jy Spark T H 445 & 54T IS0 4845 . --master spark:/$YOUR_MASTER_IP:7077 K375
SRS AL S 5. $YOUR_SPARK _HOME/lib/spark-examples-1.5.0-hadoop2.3.0.jar & Spark
T PR AL B AR

BEAEZ TRV AT 35 E Spark 7 Standalone FX T AL IR A 26 i FEIF . a2l )g 3h b3 iy
PR, WHATERT

**% INFO client.AppClient$ClientActor: Connecting to master spark://$YOUR MASTER

IP:7077...
**% INFO spark.SparkContext: Starting job: reduce at SparkPi.scala:35

***% INFO spark.SparkContext: Job finished: reduce at SparkPi.scala:35, took
15.530349566 s
Pi is roughly 3.14058

2 HIER Pi is roughly 3.14058, B4 83 .

3. BIFAE

M7 AR AR S K FIFO VRN BE RIS . ik, AT RIFZIFEIAT, V] LAl A —
AR TSR PR IR R . BRIATE LT, SRR R — ik Hastr— MR, Bakeik
3 CPU ¥, YRATLITE SparkConf H1 & spark.cores.max FC it B IR15 5 2 WA 05, 7R
BT FiR

val conf = new SparkConf ()
.setMaster(...)
.setAppName (...)
.set ("spark.cores.max", "10")
val sc = new SparkContext (conf)

Btz Ab, T DL i A s SERE Y spark.deploy.defaultCores A i 2% v FH A Ry ( FH 1) 2R
ME, TIADBEE spark.cores.max, Ty 221E spark-env.sh FFHIIALL T NS

export SPARK MASTER OPTS="-Dspark.deploy.defaultCores=<value>"
M PSSR EAST I E CPU AR KA I, X AR S

4. IFEFEE

Spark Jf 7 FRE R IR T — P FETF Web A P 320, IS EREEI IR . Master F1%Ef
—~ Worker #2347 —4> WebUI Sk B/ R GEITHE S o BUATESL T, AT LLEE 8080 ¥y I 1
[f] Master ] WebUI,

Fi4h, A Slave 1 EAEMEIZE AT B A5t 21 4 ] 5% 2 BRI SSPARK_HOME/
work H 5 & MENZXT N RSO stdout A1 stderr, f08 T8l &5 LA B9 L H .

wE 2-2 fro, A4 HEAEF-& & SYOUR_SPARK._MASTER_IP:8080 17 [n] £
et s B .
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[ Spark Master at spark; x
[ 192.168.86.41:3080

Spot# Spark Master at spark://192.168.86.41:7077

URL: spark://192.168.86.41.7077

Workers: 13

Cores: 312 Total, 0 Used

Memeory: 804.1 GB Total, 0.0 B Used

Applications: 0 Running, 0 Completed

Drivers: 0 Running, 0 Completed

Status: ALIVE

Workers

Id Address State Cores Memory
worker-20141014153320-bd-002-47248 bd-002:47248 ALIVE 24 (0 Used) 61.8 GB (0.0 B Used)
worker-20141014153320-bd-004-35413 bd-004:35413 ALIVE 24 (0 Used) 61.8 GB (0.0 B Used)
WOrker-20141014153321-bd-014-37494 bd-014:37494 ALIVE 24 (0 Used) 61.9 GB (0.0 B Used)
worker-20141014153321-bd-015-53496 bd-015:53496 ALIVE 24 (0 Used) 61.9 GB (0.0 B Used)
worker-20141014153322-bd-008-52147 bd-008:52147 ALIVE 24 (0 Used) 61.8 GB (0.0 B Used)
worker-20141014153322-bd-009-43658 bd-003:43658 ALIVE 24 (0 Used) 61.8 GB (0.0 B Used)
worker-20141014153322-bd-010-47413 bd-010:47413 ALIVE 24 (0 Used) 61.8 GB (0.0 B Used)

[®l 2-2  Spark £EREG I B

2.3.3 YARN t&Z{iZ1T Spark

Spark 0.6 JRASLUS, fiINA T XF7E Hadoop YARN FisfTisz s, I7E 2 5 KA A oA
Wris Ik, 20 & A Spark N AR T2 TR E AR

Hadoop 45 Spark & 5254 )5, BRI 7E YARN a7 Spark #2 /7. HAT SRS
MR, HOR TR — 2R A,

(1) 7E YARN _LJi 3l Spark )

f£ YARN )7 3 Spark W A PIFIEE . yarn-cluster £ yarn-client £ .

1 yarn-cluster #5:CT, HELRSAESERF A I Driver #2775

TE yarn-client #2CH, HEZLZS7E client Yi)i 3l Driver #2F . 7E YARN 1, Resourcemanager
1) 1 1k J2 M\ Hadoop AL & H £ HUAY . Ak, master 248 A LA &7 5L & 4 yarn-client 5§, yarn-
cluster,

BTE yarn-cluster #3 FJE H Spark N, /REIATF .

./bin/spark-submit \

--class path.to.your.Class \

--master yarn-cluster [options] <app jar> [app options]
L SparkPi i, 4230 FHFRF AU

$ ./bin/spark-submit --class org.apache.spark.examples.SparkPi \
--master yarn-cluster \
--num-executors 3 \
--driver-memory 4g \

--executor-memory 2g \
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--executor-cores 2 \
SYOUR SPARK HOME/lib/spark-examples-1.5.0-hadoop2.3.0.jar \
10

T 46 )i 81— 1> Application Master 1 % J7 F2 ¥, ZJi SparkPi #4f 4y Application Master

1) — T RE1T
Client 2 J& 3] ¥4 Hb K #F Application Master DL AR A IR AT B, 40 FH R 742 17 45 Wi,
Client 2337 ZIiR H o
%L yarn-client £ 20 )5 8l — > Spark W ], #AEAHE, A “ yarn-client” ##t “ yarn-
cluster” HIAJ,
TE YARN #i R, 184 spark-submit $2384T 45 W HER R, /mBIAnT .
./bin/spark-submit \
--class org.apache.spark.examples.SparkPi \
--master yarn-client \
--executor-memory 2G \

--num-executors 3 \
SYOUR_SPARK HOME/lib/spark-examples-1.5.0-hadoop2.3.0.jar

BT LRy BT Spark 78 YARN #E50 N1 H3 R JE R G FR T .

(2) BIMHAbRY Jar £

1t yarn-cluster 1 (', Driver Al Client i 17 T A~ [ i #L %%, SparkContext.addJar A~ 23
YEHF Client A3l S04, Eifii SparkContext.addJar A]fifi Fi] Client E’Jﬁﬂﬂj(ﬁi TR shig 4

Y --jars BEITH A S

$ ./bin/spark-submit
--class my.main.Class \
--master yarn-cluster \
--jars my-other-jar.jar,my-other-other-jar.jar
my-main-jar.jar app_argl app_arg2
(3) WFEMH
BIPia Tt )5, it Hadoop HERFALE 56 EE, 847 Hadoop £EAF Cluster BUIH I+, 1
W2 7E http://SYOUR_MASTER_IP:8088/cluster/apps/FINISHED %42 T 1] LL & 3| 047 58 i 1Y
Spark 2 /¥ K Hof i H 8, 80 7E http://SYOUR_MASTER _IP:8080/ 4% 1] L& £ 447 HY
Spark 1155 .
W 2-3 fiis, A4 T HEIEF & it SYOUR_MASTER_IP:8088 5[] 4L BE 4L 15 &

L

2.3.4 NFREFRERXINSEHER
PEAEAT 45 2 Spark SBATIOE A, BT 55483 [ S50 & 4y B3,
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[ All Applications. x

€« > ¢ [[1192.168.86.41:8088/cluster

All Applications

~ Cluster Cluster Metries
About Apps Apps Apps spps Containers Hemory | Henory Hemory fctive | Decomnmissiomed | Lost i
Nodes Submitted | Pending | Running | Completed FRunning Used Total Reserved Hodes Nodes Nodes
Applications | 850 0 3 847 161 638 GB 896 GB 0B 16 o 1 o
NEW
NEW_SAVING ELN
SUBMITTED Tsex » | dpplication | Queue | StartTime | FinishTime . | FinalStatus
ACCEPTED bl - = Hane s Tove 2 = ¥ T Stae $ =
ﬁm;ﬂ'ég application 1413125006708 0847 hadoop ore. apache. spark.exanples. SparkFi SPARK default Tue, 14  Tue, 14 FINISEED SUCCEELED
EAILED Oct 2014 Oct 2014
KILLED 08:04:41  08:05:00
e GHT GHT
Scheduler application 1413125006708 0846 hadoop org. apache. spark. exanples. SparkFi SPARK default Tue, 14  Tue, 14 FINISEED SUCCEEDED
Oct 2014 Oct 2014
07:50:32  05:08:31

| » Tools
- GiT GiT

€] 2-3  Spark YARN BT 454515

1. NFBFEFRRRIITE

Spark I FHAR T ZEAERE L LIl R & B a1y, 232 P Driver #2)%  main %L
SparkContext X [

UIEUL, TS5 RI4ERE |, SparkContext X521 LI 5 Z R EREE HELY ( Standalone
& . Mesos. YARN f50) 4%, ok SLAEREAS IR 1 57 0 ey I A0 Be B R

— H 33T, Spark 0] LAZEAEREAY Y 25 1 3k45 Executor, X4 Executor HEFE 1 5T AT
THEERIA N FHAR P A At A

T2k, Spark 2% 0 R R AR (%38 45 SparkContext ¥ Jar 5§ Python SC4) &% 45

Executor,
fxJi, SparkContext $4F55 %1% & Executor $1fT, & 2-4 7y Spark 1F 554232 i s

Worker Node

Executor | Cache

Task

Task

g
o

Driver Program

SparkContext |4 Cluster Manager

Worker Node

Executor | Cache

Task Task

g
A

& 2-4  Spark {155 #2582 R

AT, SRR TR,
1) B4R AR P 2 3615 E Q1A 19 Executor R, 3 B HERR A9 A iy I FR 4 7 A
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N TE], D2 LA 7 XATAE 55 . JCie & 7E Driver 3K 72 )7, i & Executor 4
b e, ARAEARAF b 25 N AR, AR B B S 2N AN A4S, s A se Bl At
Spark N L=

2) Spark X} £E S B AR J2 AN 0] FI Y, B Spark RE W8 4k U Executor #E R, Jf H iX &
Executor Z [H] F] LIAH B {7, Spark AN OGS RFAE BRAR 2 & SR e SO ik 55, 40 YARN [
% HF MapReduce F2JF 1517

3) KN Driver 157 SR LS4 H., Frld Driver WiZia4T T2 Worker 5 5 /Y
T, BAFAE R — A MR 2z rh . AN SRAR B LR R R AR AR K, IRATE A Driver &4
RPC WSO BT HE2E, AR AEIL 25 Worker 15 £ i L 71817 Driver.

2. BEESHUEE

7 SparkConf H i ZUHC & (W SECEA s e g, SR 21545 spark-submit (AR,
e Je AR BB P I B S e

WAL AT 7E SparkConf 1 /R AL, XOARMTE spark-submit THE5C, 7T LLUIE & BN S M
BC B SCIFARIUE . spark-submit JIAS AT UM & PE SO gk Spark BeEH{E , IR EATL 5450
HIRET

BINE DL, spark-submit FIASKE 25 A Spark H 5% T Y conf/spark-defaults.conf H {52 B it
BEYEW, B4, Wi Spark B Master J& PECL 225 &, spark-submit £ 32 B 0] LL45 % --master
Prako

AR AR AR O T H AL H , S5 22 e SN F —RITa, DUMERN HET
BRI AT LA S & 3] Spark ERFZ b0 A, 75 BN EE— N6 W H AR e A A AR Y Jar
£, (4B Jar ful}, 7524 Spark A1 Hadoop 1E R HEALAKHA I ; X P& AT 28T AL,
FEIZATHT AR AR PR A 28) o

— B A0A Jar 1, 56 0T LLAEVE FH bin/spark-submit I AS % 6 Jar 62, 5 FER 7 49 Jar €9
A AE --jars LI Jar GAR W F S ML S AL R . Spark fff I N 1H 19 URL SZHEHEANR]
) R B HACR 1Y Jar £,

Q file: Driver 1Y HTTP SCARIRSS #aH4E T 48 X B A2 A1 file:// URL, FFAA ) Executor 7 14,

M Driver ) HTTP JIz 55 @5 4b 3145 3
O hdfs: M HDFS () URT ZRBCCHFN Jar 41,
Q local LA%E4> Worker 5 5 A7 R local:/ JF3k i) URT 304

@:%Iz % Executor ¥ & _F B 4 4> SparkContext xt & 7 Jar & f2 X F 2 # & %] 2| T 1 B %
T XTHEEARENTN, FHFEMAEFER., £ YARN E# L, FhhEH
AT, 7E Standalone # R\ ¥ F £ 2 b, & 3/ % % 7 L3 it spark.worker.cleamup.
appDataTtl J& M & .
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4 7E yarn-cluster BT X A% Ho SO --jars BETURS, I ET0 SR FH SparkContext.
addJar PR, #7%tF HDFS. HTTP. HTTPS 5 FTP (4, WIRLfHH].

2.4 KNGS

TS T ARG LS b e RIILES, Spark MHEE Fs AT IR ARG 2%, (HR2HARRERIZ),
HATE N Z s HAARATIRIEATTiE . AF M SBT 5 Maven W41 Spark 1977 U, LA
Local #52( . Standalone #ixCA1 YARN =0 M3t , TRA4NMLIE# T Spark 588 Mlizty, A
T Spark 7EAMEZUT B DI FIR AT, A BERE 4% TR 1Y Spark ST T R A4FAY LA
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Spark FeFFH &

BOEM, THE, ZHHE, EANE,
—(EEE) T+ =

XA, —WRABAZEMTHY, THLAmGBEL AR, A, 2EFTH
AR, LMk ERRIERBRE, RAREATHUEREWGIEN, ThitnEHi
¥, BER,

TERRT R, BEAPMBBMAEA N, (A MBI ELRRE, AT ZA RS bR H
fitie M FRRRP LG, DABURMSFRILA, 1E2 A O KB MR S5 MR LIAR, &5
AN SR e, TR RIS, AENEMBIEA, Bl Spark
22 . Shell kA4 Spark API, 45 fiij M1 Spark #2J¥, SR J5 /R W] #4) 2 Spark JF & R 5%
DL K G5 TR LY Spark BRI, JFEEACN HIRRT -

3.1 fdi /] Spark Shell %5 )3

B2z 2] Spark B2IF I A, A Joil il spark-shell 28 .05 2], RN Spark #2771 &
(R REfE . spark-shell $241L T —Fh=iz o] APL BRI T7 3, DL —ANRES 28 B2 T dedie i i ok
T.H., 7& Scala i H ¥ 45 T (Scala izf7 T Java REAUIAL, [RIHCAEA B0E I BLAT ) Java J%) B
Python 7 FREE T AT H] .
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3.1.1 351 Spark Shell

1E spark-shell H1, CZA#H T —>44 4 sc 1) SparkContext X[ 42, 47t 4 4~ CPU # Liz
17 bin/spark-shell, #20F .

./bin/spark-shell --master locall[4]
WMAAEE Jar LR, AW :
./bin/spark-shell --master local[4] --jars testcode.jar

Hor, —-master FIORIE & context 5% 22 H(# FHAY BT I 3545 45, master AY{E 2 Standalone
Fi ) Spark FEREHINE . Mesos 5% YARN £E#£A9 URL, & J&— local #idik; i F --jars 7]
IS Jar W B4, EHE S RaeT IBSInZ 0, dE—223iM , spark-shell (4B AE G
SV T spark-submit BIAR S shh FHFEF .

3.1.2 N0 text &

Spark @] sc Z J5, W LU A H SCEA)E RDD, FRATTLAMNZL Spark H 7 B4 A b SC 14
README.md SCAF#EA T, 3R [f]—A> MapPartitionsRDD 3.
scala>val textFile= sc.textFile("file:///$SPARK HOME/README.md")

textFile: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[3] at textFile at
<console>:21

T LU Y2, 48 HDFS SCHFNAS i SCAFER 2 (8 textFile, XOIEERINATZE (hdfs:/
Al file://) HEATARTE,  MASH SO 32 BRSO/ B 23R 0] MapPartitionsRDD,  fij A HDFS 2 [
SR 1 HadoopRDD, 44 )5 e U446 il MapPartitionsRDD.

I MapPartitionsRDD H1 HadoopRDD #3254 T Spark F P/ i X5 E4E (RDD).

3.1.3 EHERDD #{E

%TT RDD, #] LL#fT Transformation 1K [1] 3 RDD, 0] LL4HAT Action 15 213 [1] 2%
T M first Al count Ay A FFf Action Z ik, NEARASEIT

// # B RDD X fF textFile WY& — I

scala>textFile.first ()

resO: String = # Apache Spark

/| # B RDD X1 textFile Fr A JFUH T4

scala>textFile.count ()

resl: Long = 98

$ ok T Transformation #:4E, fiH filter iy 41 [0 —A>87 () RDD, RIS 4238
FHW—DTHE, RFE—AHW FilteredRDD, /R FICHS AN

Il B A H "Spark" BT &
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scala>valtext Filter = textFile.filter(line >line.contains ("Spark"))
textFilter: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[2] at filter at
<console>:23

AT LIBEE ZA> Transformation Fl Action #4781 /R FIAASUNT

scala>textFile.filter (line =>line.contains ("Spark")) .count ()
res2: Long = 18

3.1.4 (3B RDD ##/ER A
T TR 2 RDD R A T414, HSu ik il SO sp AR AT IR 2 BB, ARG

1. WHENXAPFITRZHITE
J£F RDD Y Transformation Al Action 1] UL FHVEHE &2 Z4 315, RO AE B4R 3 SOAR h 4
T g, ST,

scala>textFile.map (line =>line.split (" ") .size).reduce((a, b) => if (a > b) a else b)
res3: Int = 14

TE X B AS h, E5ek textFile & —A47 SCAR A 4] 1 split(" ") AT 4310, JFSE
TH4 il i A, B — AN T BRI B RDD, 4R )5 41 X5 1% RDD #1447 Reduce #AEAL
H (a, b) =>if (a > b) a else b PRELHATELAL, & [l KA.

2. iEgit

M MapReduce JF 4, 0] 30 48 iF O 28 0k R B 88 40 B & AT A TTRE I, 2R
MapReduce, Spark tEEfR %5 S H MapReduce, 7REIFRFANT -

/| %4 flatMap. map # reduceByKey ¥ iH48 X4 o &/~ 237 87 17 41

scala>val wordCount= textFile.flatMap(line =>line.split (" ")) .map (word => (word,1)).

reduceByKey ((a, b) => a + Db)

wordCount: org.apache.spark.rdd.RDD[ (String, Int)] = ShuffledRDD[7] at reduceByKey

at <console>:23

HAEF collect RABFITHER

scala>wordCount.collect ()

resd4: Array[(String, Int)] = Array((package,l), (this,1) ,...

XH, 454 flatMap .Map Fl reduceByKey T3 3C i A~ Binl i im) 4, FFaR A1 (string
int) 25 () HE(E X ShuffledRDD (i F reduceByKey #4470 75 2 4T Shuffle #:4F, & Al ))&
—~~ Shuffle £\ RDD, ShuffledRDD), #t)riffiH Collect J4 Fia 144 #

WARAELE Scala (Y PRECCATE i, ATRMEHT S A4 7, ST DA ER IR
B WA W AT, XA SHT FERUREE AR, RS EIIA L

MR SEAE RO T R 2 IR EOL T, ATRMEA _+ 3R A S50 R
BOUA; 20 TREIERENSH, MARENSHEEL N B TRELAERSLE 1
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SR, BT RILAERE AR, KIS,
N S ARG T AT A

scala>val wordCount=textFile.flatMap( .split(" ")) .map(_ ,1)
.reduceByKey ( + )

Spark EROIARAHATHEF A9, WAL CLHERF okt i ey, 75 BT key A value H i,
SRIGRIL sortByKey AR, Bl LIFEERT (false) FITHF (true). XAEERLSER T BIRS 1A
Hep, BRI .

scala>val wordCount= inFile.flatMap( .split(" ")).map( , 1).reduceByKey( + ).
map (x=>(x._2,x. 1)) .sortByKey(false) .map (x=>(x._2,x._ 1))

ARSI A — A x=>(x._2,x. 1) SLH key Al value H e, SRJ5iHd sortByKey(false)
SLRREFPHES, GBI A x=>(x_2,x 1) HEKSEIH key Fl value B A, SRZSIIHEFUIAE .

3.1.5 RDD £&7F

Spark 1 3 Rk BRI — N ERENAFZEAER, YEdE s B imet, e if]—
AN B BREE, 504714 PageRank HYIENE HEm, RAEH A MR, 28— 1R By ]
¥, A7 textFilter (R EF4FH “Spark” AUBHESE), IFEXTRZAFTE

scala>textFilter.cache ()

resb5: textFilter.type = MapPartitionsRDD[2] at filter at <console>:23
scala>textFilter.count ()
res6: Long = 18

i cache ZEAr s il U FAER R AVEE LR, SRS BUL 2L a0 R

3.2 (4t Spark TR BhEE

Jo i Windows ¥, Linux #21E R 45, #4 & Spark J¥ & FR 55 ) B — 2, & T Eclipse ok
Idea, ifiid Java, Scala & Python ifs & #EATHF Ko %% 2 il s 2o $2 10 E 45 4 JDK . Scala &%,
Python #8%, SRJSTE Eclipse #1442 2% Scala 5 Python fif/f.

3.2.1 HERRE
HER MU 4% JDK . Scala Fl Python AYZ¢%:

1. %% JDK
(1) F#JDK (1.7 LA FRA)
T#EMhE . http://www.oracle.com/technetwork/java/javase/downloads/index.html.,



$£3% Spark IZFHA ¢ 31

(2) BCEHEEAZE (UL Windows M)

Bl JAVA HOME 7“8 &, {f: C:\Program Files\Java\jdk1.7.0 71,
i CLASSPATH A5, {H: .;%JAVA_HOME%\lib.

Hahn PATH 7“8 f, #h7t ;%JAVA_HOME%\bin,

PEA emd L JDK 275455 T .

C:\Users\admin>java -version
java version "1.7.0 71"
Java (TM) SE Runtime Environment (build 1.7.0 71-bl4)

2. %%< Scala

% Scala (2.10 LA FWUAS), F#Midik: http://www.scala-lang.org/download/ .

TR ST B AN &, HATN PATH ZF &, #b7¢ C:\Program Files (x86)\scala\bin; .
HEA emd FHHETNGA Scala &5 25 W .

C:\Users\admin>scala

Welcome to Scala version 2.10.5 (Java HotSpot (TM) 64-Bit Server VM, Java 1.7.0_7
Type :help for more information.

3. &% Python
T Python, Fzkiiuhik: https://www.python.org/downloads/.
YRS BB AR B, 1N PATH A5 &, #h7¢ C:\Python33;.
PEA emd F M Python J& & 2238 A1
C:\Users\admin>python
Python 3.3.5 (v3.3.5:62cf4e77£785, Mar 9 2014, 10:37:12) [MSC v.1600 32 bit

(Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.

3.2.2 ¥3% Spark HY Eclipse FFRINE

{fi Ff] Eclipse #£17 Spark FF % , %244 Scala #l Python #if4, 224 LR «

) ﬁz% Eclipse, 7E R F 4k Eclipse, ff/KAHIA 05 ELRERE BT

2) “%%% Scala #fif, FTHF Eclipse, MKKi%EH: “ Help” — “ Install New Software:--”, 7£
TEI BL LA http://download.scala-ide.org/sdk/e38/scala210/stable/site/, Jf4& o] 4248, &l 3-1
fi7n, 1%#E Scala IDE for Eclipse fil Scala IDE for Eclipse development support, 5%/ Scala I
{H1E Eclipse [ RYZ%E

3) %% Python i, 54%¢ Scala ffifF—*E, FTJT Eclipse, FIH] Eclipse Update Manager
3% PyDev. 7E Eclipse 3HA 5] Help £, #E#f “ Help” — * Install New Software” iy
A, TESRHAY Install FLUH Al “ Add” #edHl, 239l Add Repository " FUifi, 7E 44 BRI
A PyDev ; TEREFE B AL, U0 https://dl.bintray.com/fabioz/pydev/all/, #XJ5 i “OK”
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$4l. H2 K, Eclipse [ Update Manager ¥ 23 76 NI A fig A 3l iS P i8 R e, dEh &R
HIEER PyDev, iy “Next” #Hll, S —BAfH], PyDev &%4 ).

Available Software
Check the items that you wish to install. a

Waork with:  https//download.scala-ide.org/sdk/e38/scala210/stable/site/

Find more software by working with the "Available Software Sites” preferences.

‘type filter text |

Name

4 000 Scala IDE for Eclipse

3 000 Scala IDE for Eclipse development support
3 000 Scala IDE for Eclipse Source Feature
4
[

Version

000 Scala IDE plugins (incubation)
00l Sources

select Al | [ Deselectall
Details
Show only the latest versions of available software [#] Hide items that are already installed

[#] Group items by category What is already installed?

Show only software applicable to target environment

[#] Contact all update sites during install to find required software

@ [ <Back || Net> ][ Finish | [uGancel

¥l 3-1 Eclipse %%% Scala 1

LAESEHE PyDev 22 )i, Tid B Python/Jython f#ERgs, 7E Eclipse SEEAA~H, #£FE “Window” —
“Preferences” — “Pydev” — “Interpreter - (Python/Jython)” 4.
T3 Eclipse {2225 450,

3.2.3 137 Spark B9 IntelliJ IDEA FF &I E

i T 1 H Eclipse #£17 Spark F2£ ¢ ¥ & Z 4, Spark SZ 509 73 4h—F A & T HJ& IntelliJ
IDEA; F#iilik: http://www.jetbrains.com/idea/

BT Ultimate fiUAT Community i fEERE, FEXGNAT .

1) Ultimate RN HEFF 4 IDE, SZ#F Web #1 Enterprise, #02%i 4] 30 K, HE 52t
— DRI R THAEFGER SR

2) Community it % £F Java, Groovy. Scala. Android (97 %, 2% H PR, httX
AT SRR
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VEF M FHAIRAJE: idealC-14.1.4, THEFEIL A IVERIE R G T L%

@T_E 4p ] % % Intelli] IDEA?
O Windows : H##IEAT .exe X, % B3 F BEEH T,
O Mac OS X: #77F .dmg & %E%J Intelli] IDEA %| ji f U 3%
QO Linux: ##/& .tar.gz £ 45 # , f3547 bin/idea.sh (F Z A I & & PATH + flu A
IDEA H 5, ##A4T source fﬁ/rz\ﬁﬁﬂﬁ;ﬂ#iﬁﬁ)o

MR PRTT K, AR Windows REEHT Community WA AT Scala # /7 & 5
45 . %% Scala AN &I H H-4F IDEA 45 Scala 1015,
1. L% Scala 1&H

D i&17 IDEA Ff- 425 AL B IDEA 1Y Scala JT &1, 3 sh A2 S m ik 3-2 s, it
If 75 Z e “ Configure”, RSG5 A IDEA [¥BCE 011 .

Il

IntelliJ IDEA

Version 14.1.1

X% Create New Project
¢ Import Project
[ Open

¥ Check out from Version Control +

I# Configure v IGet Help ~

[ 3-2 #%# “Configure”

@ 7E IDEA RYWCE G s “Plugins” (VLI 3-3 ), #k AJfi {42025 B,

Settings

Import Settings
Export Settings
Check for Update
Project Defaults »

[§13-3 PE#% “Plugins”

@ mil BRI A T MY “Install JetBrains plugin” 330, #EA JetBrains Jfi{4-1£ £ v ,
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&l 3-4 iR

Plugins
@ ) show [Alpgins ]
Sert by:name * | | Android Suppbﬁ

Version: 10.1.1.0

A# Ant Support

## Bytecode Viewer
# Copyright

% Coverage

Supporls the development of Open Handset Alliance Android
applications with IntelliJ IDEA

A% CVS Integration

% Eclipse Integration

# EditorConfig
A% Git Integration
A% GitHub ,
# Gradle
f#* Groovy
#% hgdidea
A% 118n for Java
% IntelliLang
% Java Bytecode Decompiler
i JavaFX

Check or uncheck a plugin to enable or disable it

e — —

¥ 3-4  JetBrains {4 e e 1 i

(WM ATEE, AT LAERT T4k, SRJ5EFE “ Install plugin from disk” A<Mz 14,
T4 ML . http://www.jetbrains.net/confluence/display/SCA/Scala+Plugin+for+IntelliJ+IDEA, )

@ fE 4 BT ARE i A Scala” KA 4k Scala #fi {4, MBS &S d A MY Install
plugin” F%4, 4Kl 3-5 fis.

s 9| ¢ (G

Sort by: name ¥ CUSTOM LANCUACES

¥® Extra features for Eclipse plugins dewe®27 Wik g .14

uIsc ne menth age
i Haxe Sup;_mrt 43,187 "ﬂ“ﬁ ) Tnstall plugin

TSN LS 2menths 2e || g g d# 2268393 downloads
#* ErthogjCos ity i Tt TR Updated 2014/8/29 wer 0.41.2

CUSTOM LANGUAGES 3 months ape

Scala, SBT, SSP, HOCON and Play 2 support

== Change Notes
f TYPO3 TypoScript Support 27,402 rfrioily

CUSTOM LANGTAGES 4 menths aze | | CTitical fixes update.
Vendor

JetBrains Inc
hitp:fiwww. jetbrains.com

Plugin homepage
hitp-fhwww jetbrains.net/confluence/dis play'SCAfScala+Plugin+or-+nte
Size

29.0M

€l 3-5 “4%& Scala Plugin
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&) IDEA.

2. BIEEII B H1E IDEA H4RE Scala X3
@ #FABET (WK 3-2), #E$E “ Create New Project” fiy4, ILHTBE £ A2 51) % v iy

“Scala” I, N 1 IOFELUSHIT R TAE, WA “SBT” BLIi,

& 3-6 iR

Ca Java

1#® Android

Ca Java FX

£ Intelli) Platform Plugin

= Activator

m Maven
(& Gradle

@ Groovy
@ Griffon

3 Empty Project

SBT-based Scala project

[ ) N (o] ()

K 3-6 @7 Scala i) SBT Wi H

@ mii “Next” #HHIHEAT —2, % ® Scala TFEZFRAAH H 5 (WK 3-7), %k
SDK. SBT. Scala jliA~, At “Finish” 40520 TREAY B

Project name: I Hel\oSparH

Project location: | D:\ws-idea-sbi\HelloSpark

Project SDK: I E2 1.7 (java version "1.7.0_71")

SBTversio::  [013.8

Scala verson: I 2117

» More Settings

[ use auto-import
Create directories for empty content roots automatically
Download sources and docs

Download SBT sources and docs

Leroviow: | ETEEN [ ool ] [ bep ]

K 3-7 i TREAFRRAM H 5%
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@ HFAERTHESE T ¢ SBT” 13, FrlAubit IDEA F ey SBT T.H: & T7#%
4 FR “HelloSpark”, "JLAFEF| SBT HshBld ) —LL H 5%, & 3-8 Bk,

@ Rt Al sre H3E T main Y scala, FEFAHAY “ New” ZEPARE# “ Scala Class”,
TEH# B Create New Scala Class” X i&HE H i A SC{F 44 HelloSpark ™, 4 Kind 4% 4
“Object”, xidi “OK” FHHSEM, WA 3-9 FraR.

v CaldeaProject [ideaproject] (D:\IdeaProject)

» B.idea
> ZE project [ideaproject-build] (sources root)
¥ La HelloSpark [hellospark] (D:f\ws-idea-sbt\HelloSpark] v Blsrc
> O.idea ¥ 1 main
» == project [hellospark-build] (sources root) Cljava
L& resources
¥ B main
Bjava ¥ Dltest
L& resources Eljava
B scala E& resources Name: | HelloSpark
[ scalz-2.10 o
scala 3
» Eltest » Bltarget Kind: r. Object
FiClitarget [ build.sbt
[2 build.sbt > i External Libraries
|»_ i External Librarie:

3-8 SBT Hzhfildny—LH % & 3-9 i “OK” #4lHA B3 Object

® 45 “HelloSpark” FIIEARAS, MRS, WU FHEAAE, %P “Run ‘ Hello-
Spark’” BATHRSF, WAl 3-10 R,

File Edit View Navigate Code Analyze Refactor Build Run Tools WCS Window Help
EIIdeaPl’ojeﬂ)Elsrc)Elmafn}tlsca\a}.HeHoSpark.sca\a} "

i - © = | #- I | @ HelloSparksscala x 3 Copy Reference Ctrl+Alt+Shift+C
Ol Paste Ctrl+V

¥ EjldeaProject [ideaproject] (D:\Id Hfss. .. xf

. Paste from History... Ctrl+Shift+V
> [.idea COohject HelloSpark { et P
» I project [ideaproject-build] { [D def main (args Array(Stringl) { D el gidiagiy
i . - Column Selection Mode Alt+Shift+Insert
v Osrc : | print{"Helle Spark!”)
v M main @ 1 Find Usages Alt+F7
ljava at Analyze »
E3 resources Refactor b
¥ [dscala Folding »
@) Hellopark Go To »
v Ditest Generate... Alt+Insert
Bjava % Add to Watches

m resources
1 scala
» Eltarget
[2 build.sbt
» il External Libraries

Compile 'HelloSpark.scala” Ctrl+Shift+F9
& Create 'HelloSpark'...

& 3-10  1EF%q

3. N\ Spark FF&E

i IDEA S ASMER Jar £, EAAZEEE. “File” — “Project Structure” — “Modules” — “De
pendencies” — +... — “Library...” — “Library Type(Java)” — “Select Library Files” — “Configure
Library”, LA spark-assembly-1.5.0-hadoop2.3.0.jar |, EINAEERAIT
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@ Al “File”, ##f “Project Structure”, UK 3-11 fli7R.

jzl-8 Edit View Navigate Code Analyze

New Project...
New Module...
Import Project...
Import Module...
New...

3 Open...
Reopen Project 3
Close Project

% Setfings...

=

Other Settings »

& 3-11

Alt+Insert

Ctrl+Alt+S

HE#E Project Structure SZHL

@ iy “Modules”, %4 “Dependencies”, il “Library”, W& 3-12 iz,

LY + -0
Project Setting _ Name: |ideaproject | |
Project £ ideaproj
Sources
Module SDK: | I3 Project SDK (17) n H ﬁ
_Bxport_| [ scope [+
[2 1.7 (java version "1.7.0 557
B3 <Module sources Bl 1 Jars or directories...
I i SBT: org.scala-lang:scala-library:2.10.4 Compile ~ P23 Module Dependency..

& 3-12  SEEEAS Ins2E
@ VERARIESEH “Tava”, WA 3-13 FiR.

Sel ibrary T

m From Maven...

[ Scala SDK

[l 3-13  BEFRARIESA (Java)
@ i@t “Select Library Files”, i#£#¢ “spark-assembly-*-*jar”, U1/ 3-14 fi/s .
PERESEREVEAT Spark FF & BN .
4. JDK EEREIRANE
WIAR SBT i BLUNIA] 3-15 $#87, IXJEH TIA I E Java 1 JDK #6142
15 s EA A “Project Structure”, @N&l 3-16 fras, #EARKE, JfFECE W H JDK,

37

PRI A “ Project” 1EIT, JFiE$E “No SDK” HJ “New” UH[El 3-17 s, M40

H JDK H 1.7,
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Select files or directories in which library classes, sources, d are located
ASIGEX|D Hide path
\ D\ws-idea-sbt\spark-1.5.0-bin-hadoop2.3\lib\spark: bly-1.5.0-hadoop2.3.0ar ||g

» Bec2

» O examples

v Blib

» datanucleus-api-jdo-3.2.6.jar
IEI datanucleus-core-3.2.10jar
i datanucleus-rdbms-3.2.9.,jar

>
[S
> IEI spark-1.5.0-yarn-shufflejar
»

» |8 spark-examples-1.5.0-hadoop2.3.0, ar
» [ python
» OOR
» Bsbin
» [l spark-examples-1.5.0-hadoop2.3.0,ar
» O EsesE
r OEHFE3
e P FEHTHE

Drag and drop a file into the space above to quickly locate it in the tree.

B (corco ) [ vee

€ 3-14  ##% spark-assembly-1.5.0-hadoop2.3.0 jar

Messages SBT Sync

@ Error: Cannot determine Java VM executable in selected JDK

4 X

K 3-15 P JIDK #§48451%

| ’ Project Structure {Ctrl+Alt+Shift+S)

Kl 3-16 it & Project Structure

Project mame:

Project Settings

Modules TdesProject |
Libraries
Facets Project SDK:

This SDK is default For all project modules
Artifacts

A module specific SDK can be configured for esch of the modules as required

-Platform Settings —| Ll Slniatesai) [

SDEs Set. F SIE
Global Libraries

Froject langnage level:
This language level is default for all
& module specific lansuage level can b

: - i Android SDE

Froject compiler omtput:

This path is used to store all project compilatien results

A& directory corresponding to sach module is crested under this path

This directory contains two subdirectories: Production and Test for production code snd test sources, respectively.
A module smecific compiler cutmut path can be configured for each of the medules as reauired

D:\TdeaProjectiont |g]

*y IntelliJ Platforn Plugin 5DK |g as yeguired

& 3-17 4% IDK
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5 IDEA, [a]fSfik .

5. SBT NEASTEEOFL R
R ARE I SE R SBT Ht, #k#E “View” HFEM THISEE “Tool Windows” H 3,
PHH “SBT”, WK 3-18 s,

Navigate Code Analyze Refactor Build Run Tools VCS Window Help
' B Messages Alt+0
Quick Documentation Ctrl+Q 3l Project Azl
o Open Module Settings rq | Favorites Alt+2
P Run Alt+4
» 1. Recent Files Ctrl+E
5 # Debug Alt+5
» Ep  RocenlyChanged Fles  CulsShiftee o 00 e
It+
Recent Cha Alt+Shift+C
> g 3 53 g i Structure Alt+7
> [;: Quick Switch Scheme... Cri+=515 | @y chan 3= Alt+9
Toolbar # Ant Build
» i Exte Tool Buttons @ Application Servers
W Status Bar ® Commander
WV Navigation Bar B Designer ﬁles are
Enter Presentation Mode W Event Log
Evier 1 Eream M Maven Projects rch Everywhd
al Palette n a file by n,
2 Palette
S8 :n Recent Fill
B Terminal Alt+F12 :n Navigatio
LH Version Control and Drop {

K 3-18  #E$E SBT H %

SRIG T SBT tasks, UN&l 3-19 s,

¥ Il hellospark (roat)
» [il Dependencies
¥ 3 hellospark-build
» [ii Dependencies

B 3-19 Sl

R SERE H b JE AT UL, AT AR AR H K, SRS 2T 3009 sbt (0 R 0Tk, ik
FUAHRLAY A 5%, —BOE AT 689 ivy2 A 5t, SRJGMER HelloSpark WUH , HHTEIIH .
RZ AT LA LE 5E R0 SBT #{A%.

6. IDEA &pk Jar €

i FH} IDEA %1% class (4, [RIBS AT AKS class 1610 Jar SO, HEUIT .

@ PEHFEH “File” — “Project Structure”, 3 “Project Structure” 1% B X THHE ;
@ BEFEANE < Artifacts”, mir DTRY 47 4L

Q FEFRH X IEHE P ERE “Jar” — “from moduls with dependencies”;

@ EREJF IS, SRIEHIE ;

® MHZ )G ®PESEH “Build” — “Build Artifacts”, i%#% “Build” 3{# “Rebuild” J5
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Ber A, ARy Jar SCEF T TR H H 509 out/artifacts T

3.3 PR R g

ASTA]Tdi ] Spark Shell [ #1#) 4 6 SparkContext F45] -, it 57 1 FH A2 5 B0 1 4k —
> SparkContext VE AP HY—#R 53, SRJEHE— DAL & N A7 (5 S 1Y SparkConf XJ R 4% 156 45
SparkContext #4J3 pREL .

$5 T ORSnE fAi PN FHAR)Y SimpleApp, FH-HfiiR— 2L B b A e o

3.3.1 & SparkContext 35

InE—A Spark F2J¥, H G SparkConf X4, 1Z6 %08 0 {5 B . SparkConf X
G oe ke, Q) SparkContext X4, 1244 0] LIijiin] Spark £ .

/I £ # SparkConf 3t 4

val conf = new SparkConf ().setAppName ("Simple Application")
/| fl| # SparkContext X%

val sc = new SparkContext (conf)

3.3.2 REERNERER

— 4~ UL Hadoop 295 i #5202 MapReduce, Spark AJ PA%4 %) b 523 MapReduce ZXHE
i, Fefilidid Spark API A — ALY Spark i FFE)F SimpleApp.scala.

import org.apache.spark.SparkContext
import org.apache.spark.SparkContext.
import org.apache.spark.SparkConf

object SimpleApp {

def main(args: Array[Stringl]l) {

val logFile = "$YOUR SPARK HOME/README.md" // I3 X

val conf = new SparkConf ().setAppName ("Simple Application")

val sc = new SparkContext (conf)

val logData = sc.textFile(logFile, 2).cache()

val numAs = logData.filter(line =>line.contains("a")) .count ()
val numBs = logData.filter(line =>line.contains ("b")) .count ()

println("Lines with a: %s, Lines with b: %$s".format (numAs, numBs))
}
}

BAFLIFST T Spark B9 README.md fh 45 “a” MFFECRIGA “b” W75 bR
i 21 Spark (143 %1285t YOUR_SPARK_HOME,

3.3.3 WIFHHERMNBRER
] PIK F IDEA Az JY Jar 2 A9 72, 0T DLSRE sbt i3 mvn A9 7 20FT AL Jar £, DA sbt



%35 Spark i2FFHR e 41

package MBI, BIE— 5N AR ARSI Jar 41,

— B P 8 TR R 4T 42, wt ] LA 1 $SPARK._HOME . /bin/spark-submit il A< f3 5
AR . spark-submit JHIAS 71 5% HE 7 Spark 1928 B4R AR SRS, I S 45 AN 8] i 45 HE 4 B
(Local, Standalone., YARN) FIFE#Z (Client, Cluster), i3 SEEAT X .

1. {EF8 sbt ¥TA% Jar &
fdi 1] sbt 3T A% Jar AUt FEGN T

sbt package

[info] Packaging {..}/{..}/target/scala-2.10/simple-project 2.10-1.0.jar

2. N R R ATIER
IV X R I
./bin/spark-submit \
--class <main-class>\
--master <master-url>\
--deploy-mode <deploy-mode>\
. # other options
<application-jar>\
[application-arguments]

PRI R UL -

Q --class: M HHFEF AL E, U org.apache.spark.examples.SparkPi.

O --master : HEREAY master Y URL, Ul spark://xxx.xxx.xxx.xxx:7077 ; ffi FH local 7EA
Mo PALE AR IE T, Bifd ] local[N] ZEAHE LI N AN AL E 1T, 38 % W% H 1817 local #F
AP

Q --deploy-mode: EFEHRER, Cluster #EzUM Client A2 (BRI

Q application-jar : 7 L R 7 AT A M 1Y Jar A0 %45 . 1% URL WU EEERE b 4
JR T ULAY, —> hdfs:// B4R EE —DTERTA Worker 5 A5 ARHBLAY file:// BEAE

Q application-arguments: {&3# 25 32519 main PRELISEL,

X} Python Wi FH, #F <application-jar> i & & A —1> py SCHAREE—A Jar i, FFH

Pk -py-files 1 7 A R A2 T ILA Python.zip. .egg B .py (.

@% BN ERE T NE —WELE, WE - IARAXORSBEERIEARF, #£iX
M E S, KA Client X i 43, 7 Client # R, %', Driver & # % | J* By spark-
submit #t 2 F B 3, MARFHMANRHEEREH E (console), F I, XK
A % F # & REPL (Read-Eval-Print Loop, “#H - sKIE - " 163F) oy b A A2 )7 4
HAEE,

B4, R ARl B R T R AT B Worker HLE W E S HLE R W (iR EiE
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v BE MR

A H L),

— f% B | Cluster # &, & Drivers #1 Executors 2 [&] By ] % % 3R & /)N

1t (E #r Standalone ¥ Z 4 5\, | Mesos & # 4 X 1 Python %% 5 4 i | & 3 #F Cluster

HXo)

{25 Spark ) Master URL AJ LS04 3-1 s 38K

% 3-1 Spark B Master URL 1&=X R it AR

Master URL 5 A
local VIR BRAE A HIZ AT Spark (524 TCIFAT)
local[K] TEAHLLL K A~ Worker k#1217 Spark CREX T AR HLES CPU A H HiciAL)
local[*] VIS RMLES 192 5 A% 40 B AR ) Worker Z6F2121T Spark
— N AP = 1t
spark:/HOST-PORT HEIER— A 2 1Y Spark M7 AR EUAERE LAY Master, 12230 AU AL B A . Al b
. —HRERINE 7070

. LA Client Bz RS — 1 YARN &E#E . iZHEMEAYA 7] LIfE HADOOP_CONF_DIR %8

yarn-client

pGiEEl

yarn-cluster

D) Cluster 1 203 #3) — 4> YARN 4 BE, %% BE 1947 & 7] L /£ HADOOP_CONF_DIR
At rh R

3. LA Local tRTVIR 3N PR 7
Pl Local #:U7E 4 4~ CPU ¥ _Fistr i FHFEE, st .

$ YOUR_SPARK_HOME/bin/spark-submit \
--class "SimpleApp" \

--master locall4] \

target/scala-2.10/simple-project 2.10-1.0.Jjar

4. |\ Standalone HRTIZ3Z N TR
LA Standalone #=Ciz T FHER Y, & UNF .

./bin/spark-submit \

--class "SimpleApp" \
--master spark://*.*.* . *:7077 \
--executor-memory 2G \

--total-executor-cores 10 \

target/scala-2.10/simple-project 2.10-1.0.jar

5. LL YARN 12z N FIfE T

P YARN #iziz

AT R, AT

./bin/spark-submit \

--class "SimpleApp" \
--master yarn-cluster \ # #F PLZ 'yarn-client' #=R
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--executor-memory 2G \
--num-executors 10 \
target/scala-2.10/simple-project 2.10-1.0.Jjar

3.4 AE/hEL

AT FHHS B R ZAGE U] {# ] Scala F1 Python %5 Spark 28 H.FE ¥, Ve anffy & A~
[FIR) SRS, LASEE XA RIFME AT Spark B2 IT K

TEE PR RS 75 4905 Spark BRI, BRI, (H 5 HORRAR S5 e
LA BGE AT T AR AR ARG o X G BB AN T ARG 5], T LU XS Spark JEAS Py %8
OB, KT BE TR b S A2



