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Yarn
\_ J

e

%]16-20 Hadoop A1 Spark ) 4t — & &
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9. 6 Spark#RFESCE

9.6.1 Spark 3%
9.6.2 J53lSpark Shell

9.6.3 Spark RDD&: A& #:1F ___:tf» &
9.6.4 Spark)™. 27 ZFE'E?E‘*??@**%

Spark FALSEETEMIERE, 1ESHE TR FHIE e = E R
“rREERRBIRRIE ARG 67 PINTEORCE:
(Spark2%>14655) Viljdil: http://dblab.xmu.edu.cn/blog/778-2/
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9.6.1 SparkZ 3£

A Spark 2\l 75 B 22 B Javadh i flHadoop A d .
« N#EkHuAE: http:/spark.apache.org

BEN R G, AdETAME “Download Spark” #2408F N FE M, TR
R HRAE T LA T EGET, 2R Spark release M Package typeftik £, T &
e FH1UiSpark release— i BRI IE R SHT I AKATRRA, Wik 2201643 H 17 i
HA~N1.6.0. ZE2Tipackage typell]i£# “Pre-build with user-provided Hadoop
[can use with most Hadoop distributions]” , Hi&H T £ $Hadoopfii A< . i&#EIF 2
Ja, PR AT BT LR #iSpark T .

Download Spark

The latest release of Spark is Spark 1.6.0, released on January 4, 2016 (release notes) (git tag)

1.

2
3.
4

o

Choose a Spark release: | 1.6.0 (Jan 04 2016) ~

. Choose a package type: | Pre-build with user-provided Hadoop [can use with most Hadoop distributions] *
Choose a download type: | Select Apache Mirror -

. Download Spark: spark-1.6.0-bin-without-hadoop tgz
Verify this release using the 1.6.0 signatures and checksums.

I Seala 2.11 users should download the Spark source package and build with Scala 2. 11 support.

& Spark T~ # & Ti
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http://spark.apache.org/

9.6.1 SparkZ 3£

fifE Ik 2 3 A spark-1.6.0-bin-without-hadoop.tgz & % 1% /usr/local:
$ sudo tar -zxf ~/ ~ #/spark-1.6.0-bin-without-hadoop.tgz -C /usr/local/

$ cd /usr/local
$ sudo mv ./spark-1.6.0-bin-without-hadoop/ ./spark # 5 5L F5 44
$ sudo chown -R hadoop ./spark # AL hadoop N ARG H ' 4

“fic & Spark [*JClasspath.

$ cd /usr/local/spark
$ cp ./conf/spark-env.sh.template ./conf/spark-env.sh #¥% DIt & S A4

IR IZBC B, s B R — AT N

export SPARK _DIST CLASSPATH=$(/usr/local/hadoop/bin/hadoop classpath)

RAFBCE SR, BtaT LU sh. i817Spark T . Sparkfd & Z FlhigfiTi: L
X A e T ARl B sz 1T Spark. 75 /7 2241 A
HDFSH S, HE A FH Spark i 7 2 3 3hHadoop .
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9.6.2/3)Spark Shell

«  Spark Shell #&4t 1 & #.1#) )7 2k 5 2] Spark API
«  Spark Shelln] PLBASERT . 22 B 177 AR 43 1 58
e  Spark Shell3Z##ScalafPython

AN LN HScalailt TS, 1 fEScalafy BT S 4 Hh # 2 Spark .
HAT U T 54 JE 3 Spark Shell:

$ ./bin/spark-shell

A s Spark Shellpk ) J5 e 5 5 B FIKE R LLE 2 “Scala >" i 2 &~ 1
W B AT

hadoop@dblab:/usr/local/spark

E'ffHF]I #HE(E) EF() #E: (5) @RI FFEn(H)

16/01/14 16:00:04 INFO util.Utils: Successfully started service 'org.apache.spar(~]
k.network.netty.NettyBlockTransferService® on port 60874.

16/81/14 16:80:04 INFO netty.NettyBlockTransferService: Server created on 68074
16/81/14 16:80:04 INFO storage.BlockManagerMaster: Trying to register BlockManag
er

16/01/14 16:00:04 INFD storage.BlockManagerMasterEndpoint: Registering block man
ager localhost:6606074 with 517.4 MB RAM, BlockManagerIdidriver, localhost, 60074)
16/81/14 16:80:04 INFO storage.BlockManagerMaster: Reglstered BlockManager
16/81/14 16:80:04 INFO repl.SparkIloop: Created spark context..

Spark context available as sc.

16/01/14 16:00:05 INFO repl.SparkILoop: Created sql context..

SOL context avallable as sglContext.

scala=

(CRBIRHEATRE S CGE2RO ) JZ T TREZ= VT HHLEEE R



9.6.3 Spark RDDE A 124

Spark(f) = EHAEX % ZRDD, RDDA]LLE 2 #5 X R GG, il S
NAIMBEIEIRE S, B3 M FHARIRDD A AL 1M K

/£ Sparkfs ¢ i L il — N SparkContextif %, %0 % J& SparkFE 7
1, 38 #RDD. AMFS%. f£a5Spark Shellfg, %X %4 H s,
A] PLIE i AR FEs i AT 1)

YE AR, FRATERELASparkZ2E H sk H 1 “README.md” SCAHAE A i Y
#—/"RDD, fRAZUIT:

Scala > val textFile = sc.textFiIe("fiIe:///usr/local/spark/README md")

I 1@t file: 77 4845 & L HUAS Hh A

Spark RDD SZ 5 P A2 Y 424 -
HME (action) : fEEHESE LitiTia®, REFHEME
¥ (transformation) :  F:THUE M EIEECIE — A S 4E
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9.6.3 Spark RDDE A 124

Spark2fft 7 AFF FEHAPL,  FIRIPERISSIH 1A HRsiE. F5API,

SR AP Ui B AT 2 [ B SR .

7-1% FH 1 JL 2 Action API/ 48

Action API BEH

count() R AR AR BT R AL

collect() PLEICEH 078 2k =l B S Hh I BT o &

first() R RE P — N u R

take(n) DAESH (1)1 2k [ Hicts & I T n S o 3R

reduce(func) I R Eifune AN ZSEORIR [ —MED) REHIRET TR
foreach(func) PR AN SR AL I B e Hfunc i AT

7-2% FH ) JL > Transformation APIS 28

Transformation API

i

filter(func)

i 4t A2 B Bcfunc e ER, IR Bl AN B 4R

map(func) KA TC AL B R B unc, IR S5 IR B — AN B A £

flatMap(func) Smap ()AL, (HAEAN N JC 2 T DAL 311088 2 /M 5 R

groupByKey() T (K V) B F B £E T, IR I8l — /NI (K, Iterable<V>) T 20 B 42
reduceByKey(func) 2T (K V) BB G B RIS, i o] — ST (K, VTR SR 4, Hoh a4

(B2 K B key A% 38 21 b8 Hifunc it AT R &
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9.6.3 Spark RDDE A 124

«f§f Flaction API - count() ] DAGETHZOCA SR IAT L, dn W F -

Scala > textFile.count()

it 455 Long = 95 ( “Long=95"# R % LIFILHOBIT )

«{fi Ftransformation API - filter()m] LAk 4 K A0 7 Spark 47, a2 F
Scala > val linesWithSpark = textFile.filter(line => line.contains("Spark"))

Scala > linesWithSpark.count()

2%k 2R Bl — N H IRDD;
s S long=17 (RpnizUhIE 1747 AR5 “Spark”™)

A DULE [R]— 2 ARRS [ ST 2 ANAPL, B T H, FONEERRE. AT
LAg Spark U It , WAL 7 it EE R W BRSSO R —AT
(MEE

Scala > val linesCountWithSpark

= textFile.filter(line => line.contains("Spark™")).count()

BB A 75 2245 26 5 “Spark” AT EL, AR A At i Ja 1) SO 2 2 AR 1
NIXH R BAEAETT TR RAT BRI A B 2] 1. Sparkd: T-HMNRMERE, (UABAE.
TR EE, 3R T Is TR

(REIERARFEH S A (2R )



9.6.3 Spark RDDE A 124

Spark/E T-MapReduce it H A, Kkt a] LLscIiMapReduce )T H RS, Qi sHl s
wgETE, BTRME R A0 B A SEE:

Scala > val wordCounts = textFile.flatMap(line => line.split("
")).map(word => (word, 1)).reduceByKey((a, b) =>a + b)

Scala > wordCounts.collect() // % 1 515 Gt i 45
Il Array[(String, Int)] =
Array((package,1), (For,2), (Programs,1), (processing.,1), (Because,1),

B e i FflatMap ()R B — 47 ) SCAS Y 255l 0 2S5 4 1347 Rl 43y B
 F(8 Fdmap ()% B el LB N (K V) OB E X, HAr KOy B, VoD,
¢ J5 1 F reduceByKey ()i AH [7] B im] i) T B3 AT AR N, B 845 311 B 3m] o ) HE B T IR

I 4E R Long = 95 ( “Long=95"F /R iZ A IBITHE) .
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9.6.4 Spark FAFERF

fESpark Shell AT 4 f2 32 Z 2 7 (XIS HEAT /G0, EFZEDZIT SR s r. — K
O, Sl Bl e ST T /L K Spark M AR, 5228 B|Spark iz 4T .

¥ H Scaladw 5 e 7 75 248 FHIsbt (Simple Build Tool) #7474, sbtf) 2234t &5 B .

1. FN#sbt-launch.jar (F#EiHLAE http:/pan.baidu. com/s/leRdedw )
2. B EUE B EE D2 22 3E H % /usr/local/sbtH, a4 h:

sudo mkdir /usr/local/sbt  # fIl%E 223 H 5%
cp ~/ "~ #i/sbt-launch.jar /usr/local/sbt

sudo chown -R hadoop /usr/local/sbt #It.4b fThadoop i & 4 241 H 7 4

3. TESHF A —AShellliASCF CCfFk4%: Jusrilocal/sbt/sbt) T
JE Bhsbt, A SO A ARG R
#!/bin/bash

SBT_OPTS="-Xms512M -Xmx1536M -Xss1M -

XX:+CMSClassUnloadingEnabled -XX:MaxPermSize=256M"
java $SBT_OPTS -jar “dirname $0°/sbt-launch.jar "$@"

A7 G, b7 E i Shell A ARG I rT PATELRR , A 4n k-

chmod u+x /usr/local/sbt/sbt

4.

(REIERARFEH S A (2R )




9.6.4SparkR F 2R

TAMTLA—A TR AR 2 A%, N BT R IR T SparkiE /7, P I DIEE 2 it U4
AR RS R b S 20T, BRI IERM T
1. GIEEFRES, ORI Ko kg, .
mkdir ~/sparkapp # QLTI H %

mkdir -p ~/sparkapp/src/main/scala # 1) @ AT 75 10 S0 32 45 7

2. BE#—/ SimpleApp.scala  tf (CfF#1%: ~/sparkapp/src/main/scala/SimpleApp.scala)
S AR P R

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

object SimpleApp {
def main(args: Array[String]) {

val logFile = "file:///usr/local/spark/README.md" // FT S SCA A
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()
printin("Lines with a: %s, Lines with b: %s".format(numAs, numBSs))

(R AR R SR (20 ) T



9.6.4 Spark FAFERF

3. RJEAIE—4simple.sbt 3 (UHHE: ~/sparkapp/simple.sbt) , FiT 7/ BN AFEF K
& B UL 5 Spark ki oc &, BARNEWT:

name := "Simple Project"

version :="1.0"

scalaVersion :="2.10.5"

libraryDependencies += "org.apache.spark” %% "spark-core" % "1.6.0"

4. AEfHsbtiizNHREFHEATITE, mlh:

cd ~/sparkapp

/usr/local/sbt/sbt package

ARG, SHbREFar®B 46 E L “Done Packaging” HI#ER, W FERTR.

hadoop@dblab:~/sparkapp

HH(E) smE(E) BEF(N) #FE (5)  =ER(T)  #HE(H)

[hadoop@dblab sparkappl$ fusr/local/sbt/sbt package [~]
[info] Set current project to Simple Project (in build file:/home/hadoop/sparkap
ps)

[info] Compiling 1 Scala source to fhome/hadoop/sparkapp/target/scala-2.168/class
es

[info] Packaging /home/hadoop/sparkapp/target/scala-2.10/simple-project 2.18-1.0
.jar ... .

[info] Done packaging. ITELRRE

[success] Total time: 4 s, completed 2816-1-15 19:37411

[Madoopoab Lab spal Rappl s =
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9.6.4 Spark FAFERF

H T & g jartl g, Fididspark-submitst 7] LA AS BlSpark iz 47
T’ i]E] 7ﬁ[ﬂ<

/usr/local/spark/bin/spark-submit --class "SimpleApp"

~/sparkapp/target/scala-2.10/simple-project_2.10-1.0.jar

ZN AR RATE R
Lines with a: 58, Lines with b: 26
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AREEHNH T SparkIEIFS &R, 4t 7 Hadoopf# 1 [k 55 Spark
PR . HENH T Spark IS SRS SZ 0w
SparkfItZ 0 24— IR RDD, fEbz B T 40—, hEEL ot
R BRI RE R S RS, CFRFNAAITAE, SQLENFEE M. SERf it
B g I MERHE

ARERGIH | SparkIE A M g FESL B, W Spark () 223 5 Spark Shell
ffsi A, JFFE7~ T Spark RDDIJEAEAE. Sparkigft 7 FEEMAPI, 1bJF
RN AT DA a1 3 ) 7 SR AL B R 2 B T S oA
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BN TR AR R
' E-mail: ziyulin@xmu.edu.cn
L DN ARIT: http://www.cs.xmu.edu.cn/linziyu
| My RS 5 M hitp:/dblab.xmu.edu.cn

TN, 5, 19784, it (Rl TIe R ﬁﬁﬁnﬁ%ﬁ§Mﬂ%%%ﬁﬁP<ﬁﬁ>,%EEH%#E%
B SHEARZREEKIE ., ST R EMSCERE R PETENS 28R E TR RSR R, PETTEIESEER
G\ ZERZEn, RIR 2016 EREHRAIH AN Fr5. PEEREA BTN 1 HE SR, Enﬁ%ﬁﬁ
FEsEie =M gr N, BT TR 2 RS KRB A O EE @R E T TR, 2013 EE I TR RAEHRGE . FEPR
FICAEHRE . SRR BRIz KB, SHERPEN, UGS —1EE S 7E CRAFFRY  GHENLEERD)

RN S ) S5 K8 ST DL R B bR 2R W ERERZ R AR MENTE 757 N R RIRHF I E 3 100
oK B AR AL 4T H (N0.61303004) . 11i4E 48 H SR FH ¥ 4F 2 4 11 H (N0.2013J05099) A1 1151 H e v 1% e A B
W55 %11 H (N0.2011121049), [RIRF, AE AR 5T A58 1B R IR B E R, B 5P H KR 7R~ TE
TR IR RN T TAE T 56 201552 T BLEXIN 5 AR A5 PR . I S i A “Her20m” $e & Mg, 2009
RS, “HFHN” KFE RIE ML G 5k kAR I 10075 F @AM E R A= TR, SR8 i) &l i 10075 1K
1% 1 o [ BOR R 20 a4 i, g3 AR T T I AR S — AR RGN A KB AR T ok COREAR R SR B 5
Y FHFBONEAR UNEN S A gk T EA SR E DN REIEREA LIRS T &, AN EEER 4 5 2 R
ﬁﬁﬁ%ﬁéﬁﬁ\#%ﬁW%’$WQiikmﬁﬁ Eﬁ$%%ﬁﬁﬂﬁﬂ%%%i%%% JE TR H 22 B EDP
Hls . WHL KA H2EBLEDP AR B TR GR 2 E 2B« SR IN T RHERE I RO SRS I I, % 45 v [ % sl £ 45
AT AN REXEBR . REREEE maé%ﬁmﬂ%m%%\awm%ﬁm%\Emm%ﬁm%\maa¢mﬁ
Wz PN AL S . TRl A K S A5 BRI, Rt 5 I A20A3000 A LA E.
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fiR: (RBIREARRESNA)

CRHARBA B S R —MEE (70 IR SMhT O pre 1
SR A2 ) o HIETRE LR R T R Foetelie
A, bR AR RS

EPH15E, KGR 7 REIERRANM S, K
i AbH e Hadoop. 7341 O RSEHDFS. 43 A U4k
¥% FEFHBase. NoSQLEHEE. =B dEE. A IFF 1T
FefiZIMapReduce. Spark. WitHE. K&, BdEaT

KA PA B K BEAE IR L AR = 22 AT 25 2 AT, .. W

N F . fEHadoop. HDFS. HBaseflMapReduceZ: & @ L S
NEHsHEON

.

LR, 2l PN IR SR, 1R e

AR R EE S A

KA LRSS B AL, (3 A B BRI
W REAR RAE BN, WAl ARN R SHE . 25, BES . 1265, 42, DIFSRA
Bz A A e
WO A CREFR R IE 5 N —M & 171 [ PO siela ]
e, AT SR DY B E 7 P e
http://dblab.xmu.edu.cn/post/bigdata il
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% PEBREAREREARBESTA

qﬂlilmhjc%&ﬁﬁh
~ H kR 5 ¥ B
http://dblab.xmu.edu.cn/post/bigdata-teaching-platform/
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