EITREHRERE

(R LB AR Spark)

http://dblab.xmu.edu.cn/post/7659/

I IE: LTS BHR, A LB TPPT (19 AR AN s X7

PAE SparkZEMER T E

(PPTHRAS: 201784 &EZF¥H)
7 R
BIIRHEHENRE A

E-mail: ziyulin@xmu.edu.cn »

EMW: http://www.cs.xmu.edu.cn/linziyu

B TR ENEEE R



4.1 BEFESpark
4.2 #ESpark ShellhE{THREB

4.3 4B Spark Ik I B FTEFF

4.4 E—Spark A EF: WordCount
4.5 ERARITREESpark L HIEFF
4.6 SparkEEFEI R

4.7 &R BigfTSpark M HEFP

FRIABEEZ Spark \| g2

ISR, EASUEAN P ARFIER

Bl TAFHFS

T BRAE L http://dblab.xmu.edu.cn/blog/spark/
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4.1 &3 Spark

Spark 2L TEHIERE, 16SHE TR 73 9050 = d e iy v B s OB R 2R
FEAILIREF & EEAR I

{Spark2.1.0A\[7]: SparkHJZZEF4EH)

& hk: http://dblab.xmu.edu.cn/blog/1307-2/

fff |

HES AR
7w H R K a

N/
7N
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4.1 &3 Spark

2B Spark 2 Fi 23 Linux 2 48 . Javarf i fllHadoop i
UNIR KA %A Hadoop, 1515 A R 171K S 450 e s i = gt w1
KRB AL RS &, HE] “Hadoop %2 Zi%_ L/ 47
il B Hadoop2.6.0/Ubuntul4.04” ik HE 2R 2 5] 22 S B Ay
EE, fEXPMHadoopZLZHEH, il 1 Javal s, ArlL,
XN R, AT DA SE IDK R Hadoopix — 3% 1) 42 3%

Hadoopz 2 ZifE bk . http://dblab.xmu.edu.cn/blog/install-hadoop/

CR B M R Spark) B TREWEHIEZ R



3= Spark

SparkZZ ZE AL, N bl http://spark.apache.org

PN TFEH AW E, A ERAMA “Download Spark” ##4AHEN Fa T, F# T
MR HRAE T LA T EET, F=Z & Spark release }zPackage typeftik£%, T BT
e H1TiSpark release— MR ERINIEFEECHT I KATHRA, Wik 2201743 H 17 1) S
WA H2.1.0. ZF2Tipackage typell|i£# “Pre-build with user-provided Hadoop
[can use with most Hadoop distributions]” , #]i& T £ $iHadoophii A< . & FfiF2
5, R AT B s nT LR % Spark 1 s

Download Apache Spark™

1. Choose a Spark release: |2.1.0 (Dec 28 2016) -
Choose a package type: Pre-build with user-provided Hadoop [can use with most Hadoop distributions] -
Choose a download type: |Direct Download

Download Spark: spark-2.1.0-bin-without-hadoop.tgz

o H» N

Verify this release using the 2.1.0 signatures and checksums and project release KEYS.

Note: Starting version 2.0, Spark is built with Scala 2.11 by default. Scala 2.10 users should download the Spark
source package and build with Scala 2.10 support.

CR B M R Spark) E TR EAEE R


http://spark.apache.org/

4.1 &3 Spark

ofi & 22 BE i spark-2.1.0-bin-without-hadoop.tgz £ #4% /usr/local:

$ sudo tar -zxf ~/ "~ #k/spark-2.1.0-bin-without-hadoop.tgz -C /usr/local/

$ cd /usr/local

$ sudo mv ./spark-2.1.0-bin-without-hadoop/ ./spark # 5 M A5 44

$ sudo chown -R hadoop ./spark # ALY hadoop N ARG H 4

it & Spark [fJclasspath

$ cd /usr/local/spark

$ cp ./conf/spark-env.sh.template ./conf/spark-env.sh #$% Ul fic & 14

JRARIZAC B, AR eI BN — AT A
export SPARK _DIST_CLASSPATH=$(/usr/local/hadoop/bin/hadoop classpath)

IRAFECE S S, Wirl AR 3. 1817Spark [
ot ita 22 {8 FHHDFS A B 3, WIAEAS FH Spark i /% 22 5 3/Hadoop

CREHRE AL H R Spark) B TREI AN



4.1 &3 Spark

Spark# & 15

Localfiz: AR

Standalonet&=: ¥ FH Spark B 7 ) ] 2o 88 7 5 1 5%
“YARNAEZ: {# FHYARNAE NAEREE FE2S
‘Mesostiz: 1§ i MesostE AL L T e

CR B M R Spark) E TR EAEE R



) 4.2 f£Spark Shellfh iz {T{LHS

 Spark Shell #2441 a7 8.1 7 7k % >) Spark API
 Spark Shell®] PALASERS . 22 B 175 2ok 2 #r 2ids
« Spark Shell3Z#kScalaflPython

— /A Drivergt & 3Emain 7 A4 A R4
Spark ShellZ & gt & — 1 Driver, REH M5 T main ik

CR B M R Spark) B TREWEHIEZ R



= <
’wq
<

7%
&

Sd
O

4.2 fESpark ShellF iz TS

s
S
Sitas WS

spark-shellfn & N H5 HEIZ 0T -

/bin/spark-shell --master <master-url>

Spark iz 471 A H e T-4% 3 45 SparkContextff)Master URLA{E . Master URLA]
DL L AR — e K

* local f#f | —/MWorkerZe F2 A4 12 17 SPARK (58 & A FH4T)

* local[*] 1% 2 CPUAN S E = I e A K A Hi b iz 17 Spark

* local[K] 1 FHK™Worker& Fe A b iz 17 Spark CEAETEOL T, KR ZRIEIZITHL
# I CPUZ L E )

* spark://[HOST:PORT %42 8115 € f)Spark standalone master. ZRi\i 127077
* yarn-client PA% ik 2UE R YARNEERE . SERE A B n] LAAE
HADOOP_CONF_DIR 1545 & 4k )

* yarn-cluster LR USRS YARNSERE . R B A LILE
HADOOP_CONF_DIR 1545 & 14k )

* mesos://HOST:PORT ZE#: 245 € IMesosfEAE . BRI\ M /25050

(KB kb3 A Spark) JE TR LR R ~'



4.2 ESpark ShellFiE{T{ AL

{ESpark R A 2 Spark Shell #4265 LU F 24
--master: XNSHER R Y ETISpark ShelZEZE#Z 2|~ master, U
RAElocal[*], i efd A shspark-shell, HH, HFE5HT
BESRRNFEMHJLDCPUR U (core), iR BB 1R
Spark£E#

—-jars: XN ?%E*H?%E*JJAR AR INE|CLASSPATHY; Wi H
Z AN jartd, ] UE HE 5 R AT IE R el

CR B M R Spark) B TREWEHIEZ R



4.2 fESpark ShellF iz TS

tban, ZURAAMER, 7E410CPUZ.O EizfTspark-shell:

$ cd /usr/local/spark
$ ./bin/spark-shell --master local[4]

o, A LAECLASSPATH s licode.jar, 241 :

$ cd /usr/local/spark
$ ./bin/spark-shell --master local[4] --jars code.jar

W LIIAT “spark-shell --help™fis %, SREBCGEERNIRTIAIR, BAEINT:

$ cd /usr/local/spark

$ ./bin/spark-shell --help

(R B b H B R Spark ) JZ T TRE T EALE



4.2 #ESpark Shell =i TS

PATU T iy 4 JE 5hSpark Shell (ERiAZlocaltEi=) -

J& BliSpark Shellal 2 J5 751 H A5 S FIRE R LLE 2] “Scala >" 1 25~ FF

Welcome to
[ _I__
AT VAN Y A _
f__?ff-__f\_,_f_f [_/\_\ version 2.1.0

Using Scala version 2.11.8 (Open]DK 64-Bit Server VM, Java 1.8.0_121)
Type in expressions to have them evaluated.
Type :help for more information.

scala=> |J

(e HH A FE AR Spark) TR LR 2



4.2 fESpark ShellF iz TS

A] DLAE B A\ scalaf S g3t 478t -

scala> S*2+

res@: Int

A] DA A Ar2 “:quit”iE Hi Spark Shell:

o, e LLERMEH “Ctrl+D’ 4l &4, iEHiSpark Shell

CR B M R Spark) E TR EAEE R



4.3 YR SparkIh iz N FRERF

f# H Scala %5 FEF 75 B4 H sbt 3T BT, MNP, Java 2
48 H Maven 4w 4T, 1 Python F2 7 i# il spark-submit BIEHRAS

4.3.1 Z&sbt

4.3.2 9% 5 Scala. HFE T

4.3.3 fifi [ sbt 714 Scala 2F
4.3.4 38 spark-submit iz 1T FE

CR B M R Spark) E TR EAEE R



e sbt

=

sbtm—,%’(Sparkﬁﬁ Kxtscaladw S5IEFIEATITRM T A, Spark H%F B sbt, &
BN
sudo mkdir /fusr/local/sbt

sudo chown -R hadoop /fusr/local/sbt
cd fusr/local/sbt

T#isbtZ A LG, AT a4+ U2 Jusr/local/sbt H:

$ cp ~/TF#/sbt-launch.jar .

FEEAE Jusr/local/sbt Fh )& sbt B4 (vim J/sbt) , IR N2

#!/bin/bash SBT_OPTS="-Xms512M -Xmx1536M -Xss1M -
XX:+CMSClassUnloadingEnabled -XX:MaxPermSize=256M" java

$SBT_OPTS -jar ‘dirname $0°/sbt-launch.jar "$@"

CRE PR b B+ AR Spark) FE IR ENREE R



4.3.1 L2 sbt

ORI, O Isbt BIAIE I AT PATHUR -

chmod u+x ./sbt

BIGIBITI N2, Wi sbt £ BT H (FEJLaEhaE) -

$ ./sbt sbt-version

HEEe S 2 an T BRI RS B s 1)

CR B M R Spark) B TREWEHIEZ R



4.3.2 ‘5 Scala BIRF
TEZum AT U0 iy &Gl — AN 02 sparkapp 7E AN HFE PR H =%

$ mkdir ./sparkapp
$ mkdir -p ./sparkapp/src/main/scala

7t .Isparkapp/src/main/scala K &7 —4>4 N SimpleApp.scala f) /4,
IS AR 4

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"

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

val sc = new SparkContext(conf)

val logData = sc.textrFile(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))

}
CR B A BEH R Spark) B TR ENLE S R




4.3.3 {¥£/ sbt T8 Scala &

5 1E./sparkapp #7444 simple.sbt (vim ./sparkapp/simple.sbt) , ¥
DA, A N AR 45 B LA L& S Spark BRI & -

name := "Simple Project”

version :="1.0"

scalaVersion :="2.11.8"

libraryDependencies += "org.apache.spark" %% "spark-core" % "2.1.0"

Welcome to
/1
NN N '
f__?ff-__f\_,_f_f /_/\_\ version 2.1.0

Using Scala version 2.11.8 (Open]DK 64-Bit Server VM, Java 1.8.8 121)
Type in expressions to have them evaluated.
Type :help for more information.

scala> |

(KRB AL B R Spark) I8 RS LR



» SEPAT AR A A A A MR 1) SO F S A

cd ~/sparkapp
find .

ARSI NAR R B PR

hadoop@dblab:~/sparkapp

ZHE) #8E(E) FEF(N) #FE (5) “@w(I) HE(H)

[hadoop@dblab sbt]$ cd ~/sparkapp/
[hadoop@dblab sparkappl$ find .

B

LJSsrC

Jsrc/main

.J/src/main/scala
./src/main/scala/SimpleApp.scala
./simple.sbt I
[hadoop@dblab sparkappls

CR B M R Spark) B TREWEHIEZ R



4.3.3 {¥£/ sbt T8 Scala &

B, BT LI R A RN T AR JAR (H URB AT
FIREFE R AR ) -

$ fusr/local/sbt/sbt package

TR, 25RO~ ME R

hadoop@dblab:~/sparkapp$ /usr/local/sbt/sbt package

OpenJdDK 64-Bit Server VM warning: ignoring option MaxPermSize=256M,;
support was removed in 8.0

[info] Set current project to Simple Project (in build

file:’nome/hadoop/sparkapp/)
[success] Total time: 2 s, completed 2017-2-19 15:45:29

A ) jar B AL E N ~Isparkapp/target/scala-2.11/simple-project_2.11-1.0.jar

CR B A BEH R Spark) 2T TREATHALA



4.3.4 1@3d spark-submit IEZ{TIEF

A] LLiE it spark-submithesZ MR, Zar 2 Hkg T

/bin/spark-submit

--class <main-class> //TZiziT FIFERF R, MHEFPRIA DR
--master <master-url> //Master URL, FIii<H BARfiERE
--deploy-mode <deploy-mode> //#}F

... # other options //HAth =%k

<application-jar> /N FIFE FIAREL

[application-arguments] /1% 1625 FZE M ETERIZ L

CREFE LB AR Spark) FE IR ENREE R



spark-submit (T2

Spark )iz 47 15 2B T-4% 338 45 SparkContext ) Master URLFI{E .
Master URLFAJ L2 DL AFE—FiE

* local 1§ FH—1~WorkerZk £ A 14k 12 17 SPARK (58 2 A H:A4T)

* local[*] {8 H 12 # CPUN 8= 1 2 12 R A H K15 17 Spark

* local[K] s FHHKWorker& FE A it iz 17 Spark CGEAETE LT, KRiZAR
BT HL A I CPURZ BN E )

* spark://[HOST:PORT %2 21/45 2 ") Spark standalone master. FA A ¥
[1;27077.

* yarn-client DA% F i ik 0% 8 YARNSERE . SERER A7 & 1] LAAE
HADOOP_CONF_DIR 154355 13k 3/,

* yarn-cluster PLEEFAE FOE R YARNEERE . SEBEAOAL & 7] DLAE
HADOOP_CONF_DIR 154355 13k 3],

* mesos://HOST:PORT &£ 25 & f)Mesos A . ERA% [ Z5050,

CRZHE A B H R Spark) FE IR ENREE R



4.3.4 1@3d spark-submit IEZ{TIEF

Bﬁ)ﬁ, BATH AT LU AR i) jar 3@ i spark-submit #2323 Spark Fiz47 7,
it/ I

$ /usr/local/spark/bin/spark-submit --class "SimpleApp"
~/sparkapp/target/scala-2.11/simple-project _2.11-1.0. jar

# L PATE S R2Z2ELE, TUAMER LRidr 4, M T mdar 4
AEEENEER

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

~/sparkapp/target/scala-2.11/simple-project_2.11-1.0.jar 2>&1 | grep "Lines
with a:"

AT R A SRR

s‘iﬂ

Lines with a: 62, Lines with b: 30

CREHRE AL H R Spark) B TREI AN



—NSparkz F#2F: WordCount

(1) fEspark-shellF #ATiA G

scala> val textFile =

sc.textFile("file:///usr/local/spark/mycode/wordcount/word.txt")
scala> val wordCount = textFile.flatMap(line => line.split(" ")).map(word =>

(word, 1)).reduceByKey((a, b) =>a + b)
scala> wordCount.collect()
scala> wordCount.foreach(printin)

CR B A BEH R Spark) 2T TREATHALA



FE— N SparkFHfZERF: WordCount

(2) 4505 B BT R 40T B o

import org.apache.spark.SparkContext
import org.apache.spark.SparkContext.
import org.apache.spark.SparkConf
object WordCount {
def main(args: Array[String]) {
val inputFile = "file:///usr/local/spark/mycode/wordcount/word.txt"
val conf = new SparkConf().setAppName("WordCount"). setMaster("local[2]")
val sc = new SparkContext(conf)
val textFile = sc.textFile(inputFile)
val wordCount = textFile.flatMap(line => line.split(" ")).map(word =>
(word, 1)).reduceByKey((a, b) =>a + b)
wordCount.foreach(printin)

}
}

(3) ZWiFITHisty, {REMGTH4ER

CREHRE AL H R Spark)



4.5.11F HIntelliJ IDEA% 5 Spark ™ F 2+
4.5.21% FEclipsefn 5 Spark M. FH 2 /7

CRZHE A B H R Spark) B TR ENERE R



4.5 €M IntelliJ IDEA%wB Spark M FHFEFF

«Z3IntelliJ IDEA
fEIDEA B %23 Scalaf@ff, FHACEJIDK. Scala SDK
A& JIDK

‘BB 4 JFScala SDK

B EMaven TIE X4 ,
‘AT ER—EEE |
I 5HG

“i247WordCountf&FF :
-?T@;WordCountﬁ% lnteth |DEA

EZHE BT TR s i = gl “F E e KRB RE A LIRS 67
HEFHEAREE: ( FEFRIEIntelli) IDEAS S Spark MR
Y EEHLE: http://dblab.xmu.edu.cn/blog/1327/

CR B M R Spark) B TREWEHIEZ R



WZHETTRPEEE LR =@ P EER KRR REA LIRS &7
HEMEARIEE: (FEFRIEEclipsefnESpark M HER)
CEHE:  http://dblab.xmu.edu.cn/blog/1406/

CR B M R Spark) B TREWEHIEZ R



A AU
AR R %% Scala IDE for Eclipse

< ScalalDE

FOR ECLIPSE

Bownload Scala IDE for Eclipse

5520077 K
EUL A MEClipsedtfitiz |, Ze3maventdiff fliscalafdi

CRZHE A B H R Spark) B TR ENERE R



4.6 Spark SEH I FIEE

4.6.1 SEFENE

4.6.2 & T1E: 5 HadoopSEf IR
4.6.3 4 Spark

4.6.4 L BN EAT &

4.6.5 Sparkfc &

4.6.6 J3 5h1Spark &Rt

4.6.7 K FSpark&E£f

CR B M R Spark) E TR EAEE R



4.6.1 &L

<KH3EME A
H1aHlas Ch

D ARSI IE S AT 44 4
D {ENMaster i &

*Spark#E i

FINHENLZE (T IJ5) Y& NSlave i & CEIYE AWorkeri
&), ENLA 5 H)NSlave01F1Slave02

Slave01

CRHHR A FEHE R Spark)

Master

B TR ENERE R




4.6.2 EZT1E: ¥iEHadoop&EEIfIE

Spark
Master
—
I -\

Slave

Executor Executor Executor

ks T iy
Spark Worde | Spark Worde! | Spark Worde! A

Spark+HDFSIZ /T 224

B2 RV R AR e st = i e i« rb B s R R R A~ R 55
F&7 BEMHEARME: (Hadoop 2.7 AL EHE)
L EHAE:  http://dblab.xmu.edu.cn/blog/1177-2/

CRZHE A B H R Spark) B TR%F IR R HFR ziyulin@xmu.edu.cn



3= Spark

V717 Spark & W K 2 Spark % 3¢
Download Apache Spark™

1. Choose a Spark release: |2.1.0 (Dec 28 2016) -

Choose a package type: Pre-build with user-provided Hadoop [can use with most Hadoop distributions] -
Choose a download type: |Direct Download v

Download Spark: spark-2.1.0-bin-without-hadoop.tgz

o H» N

Verify this release using the 2.1.0 signatures and checksums and project release KEYS.

Note: Starting version 2.0, Spark is built with Scala 2.11 by default. Scala 2.10 users should download the Spark
source package and build with Scala 2.10 support.

sudo tar -zxf ~/ " #/spark-2.1.0-bin-without-hadoop.tgz -C /usr/local/
cd /usr/local

sudo mv ./spark-2.1.0-bin-without-hadoop/ ./spark

sudo chown -R hadoop ./spark

CR B A BEH R Spark) JZ I TREFATHEHLE S &



464 EMNET =

fEMaster 1 & FHL R 2o P HAT I T4

$ vim ~/.bashrc

{E.bashredsnin T Hc &

export SPARK _HOME=/usr/local/spark
export PATH=$PATH:$SPARK_ HOME/bin:$SPARK_HOME/sbin

iz1Tsourceny & {H 15 B 37 B AE K

$ source ~/.bashrc

CREFE LB AR Spark) FE IR ENREE R



4.6.5 Sparkfic &

(1) At Bslaves{i
¥ slaves.template # Il 3| slaves

$ cd /usr/local/spark/

$ cp ./conf/slaves.template ./conf/slaves

slaves 3 4% B Worker 5 . ZrfEslavest 2%, 3E B A 2 localhost & #: ak i
T

Slave01
slave02

CRE PR b B+ AR Spark) FE IR ENREE R



4.6.5 Sparkfic &

(2) M & spark-env.sh3 4
¥ spark-env.sh.template #% ! £ spark-env.sh

$ cp ./conf/spark-env.sh.template ./conf/spark-env.sh

Y spark-env.sh, 7R INn T 2

export SPARK_DIST_CLASSPATH=%(/usr/local/hadoop/bin/hadoop classpath)
export HADOOP_CONF_DIR=/usr/local/hadoop/etc/hadoop
export SPARK_MASTER_IP=192.168.1.104

CRE s b 24 R Spark ) FE IR ENREE R



4.6.5 Sparkfic &

Bl B 7)o, FMaster =ML Ff)/usr/local/spark SC 43 & 41 3] &A1 5 E
fEMaster =ML AT U T fr 4

cd /usr/local/

tar -zcf ~/spark.master.tar.gz ./spark

cd ~

scp ./spark.master.tar.gz slaveOl:/home/hadoop
scp ./spark.master.tar.gz slave02:/home/hadoop

fEslave01l,slave027 & 43 A3 AT T 1H [FIFE AR -

sudo rm -rf /usr/local/spark/
sudo tar -zxf ~/spark.master.tar.gz -C /usr/local
sudo chown -R hadoop /usr/local/spark

CR B A BEH R Spark)



(1) B shHadoopfEERE. EMaster s &AL Figtrin Fan 4

$ cd /usr/local/hadoop/
$ sbin/start-all.sh

(2) JazMaster i &
fEMaster i S =ML FIsiTU N e

$ cd /usr/local/spark/

$ shin/start-master.sh

(3) J[3hFrfA Slave i 5
fEMaster 3 5 FHL Lz T T~ 4

$ sbin/start-slaves.sh

CR B A BEH R Spark) B TR ENLE S R



4.6.6 BTISpark&EE*

(4) 7EN 28 F A G Spark 7 AL RS PR s AR REE B
fEMaster =ML _ 3T HN E24s, T Alhttp://master:8080, 41 &

spc,,if .., Spark Master at spark://master:7077

URL.: spark://master:7077

REST URL: spark://master:6066 (cluster mode)
Alive Workers: 2

Cores in use: 2 Total, 0 Used

Memory in use: 3.8 GB Total, 0.0 B Used
Applications: 0 Running, 0 Completed
Drivers: 0 Running, 0 Completed

Status: ALIVE

Workers
Worker Id Address
worker-20161205032642-192.168.1.108-35410 192.168.1.108:35410
worker-20161205032643-192.168.1.107-45533 192.168.1.107:45533

CRZHE A B H R Spark) B TR ENERE R

State
ALIVE
ALIVE


http://master:8080/

4.6.7 X[MHSpark&E&f

fEMaster¥y & FHAT N4

(1) FXMMasteri &

$ sbin/stop-master.sh

(2) XMHWorker i £

$ shin/stop-slaves.sh

(3) *MHHadoopfEEE

$ cd /usr/local/hadoop/
$ sbin/stop-all.sh

CRE PR b B+ AR Spark) FE IR ENREE R



4.7 FEERF LiB1TSpark N H3EF

4.7.1 JE5hSparkEE#t
4.7.2 KHAMSTEREE TR
4.7.3 X HHadoop YARN%E ¥ 28

CRZHE A B H R Spark) B TR ENERE R



B E1Spark&E&*

HEXKLINUXR S, FTH %o
JA ZHadoop£E#f

$ cd /usr/local/hadoop/
$ sbin/start-all.sh

J& shSpark‘IMaster 7 /&5 fll i A slaves 7 &3

$ cd /usr/local/spark/

$ shin/start-master.sh
$ shin/start-slaves.sh

CR B A BEH R Spark) B TR ENLE S R



4.7.2 KM EEEIES

(1) EEHFPBITNHAERFIARE
o[ PHATEREE AR IR N A, T Espark://master:7077/E N E T S SHEH
zirspark-submit
1] LLiz 1T Spark & 3 4 LA fa H 75 IR R P SparkPi, B D RE A2 11 AT 2
pilf1{E (3.1415926)

$ bin/spark-submit --class org.apache.spark.examples.SparkPi --master

spark://master.:7077 examples/jars/spark-examples 2.11-2.0.2.jar 100 2>&1 |
grep "Pi is roughly"

CRBUE AP R Spark) B TRZE I ENLRE F



4.7.2 KEBAMNERHETEES

(2) fFEEBFP B Tspark-shell
] DL spark-shelli&E £ 21 s 4R B A8 1

$ bin/spark-shell --master spark://master:7077

scala> val textFile = sc.textFile("hdfs://master:9000/README.md")
textFile: org.apache.spark.rdd.RDD[String] =
hdfs://master:9000/README.md MapPartitionsRDDJ[1] at textFile at
<console>:24

scala> textFile.count()

resO: Long =99

scala> textFile.first()

resl: String = # Apache Spark

CR B A BEH R Spark)



4.7.2 KM EE

P AEMT LR B Web S 2 & B 1Is 1T 155
http://master:8080/

Running Applications

Application ID Name Cores Memory per Node Submitted Time User State Duration

Completed Applications

Application ID Name Cores Memory per Node Submitted Time User State Duration
app-20161206170846-0004 Spark Pi 1 1024.0 MB 2016/12/06 17:08:46 hadoop FINISHED 6s
app-20161206164856-0003 Spark Pi 1 1024.0 MB 2016/12/06 16:48:56 hadoop FINISHED 8s
app-20161206164713-0002 Spark Pi 1 1024.0 MB 2016/12/06 16:47:13 hadoop FINISHED 8s
app-20161206163254-0001 Spark shell 1 1024.0 MB 2016/12/06 16:32:54 hadoop FINISHED 12 min
app-20161206161343-0000 Spark shell 1 1024.0 MB 2016/12/06 16:13:43 hadoop FINISHED 7.0 min

CRZHE A B H R Spark) B TR ENERE R



JHadoop YARNETHZE

(1) EEFFHZBITNHERFIARE

[mJHadoop YARNEE#FE FLEs$2 2 M, 75 E4lyarn-cluster{E N £ 15 S S5
i 25 spark-submit.

$ bin/spark-submit --class org.apache.spark.examples.SparkPi --master
yarn-cluster examples/jars/spark-examples 2.11-2.0.2.jar

A7 )A, RIEEShellrb & 25 4 R k&%, -

7:20:28 INFO yarn.Cli
client token: MN/A
dia 1o nostic : MN/A
33311 ationMaster host: 192.168.1.108
i&&li:ati&*?aiter RPC port: O
gqueue: default

c o7

start tiTe: ’;i’“’ 974658

:1 l statu EE[E[

tracking LJ L

user: hadoo

17:20: .ZE IHFEJ util.ShutdownHookManager: Shutdown hook called

7:20:28 INFO util.ShutdownHookManager: Deleting directory /tmp/spark-7774d207-4a
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4.7.3 X FAHadoop YARNEIESS

S gE R bR i8S, A A Logs, i Aidistdout, BIMTEELER, W E:

AL ITLIEIA W U AT I @ e
Resource Preempied from Current Attempt: <memory:0, vCores:0>
Number of Non-AM Containers Preempted from Current Attempt: 0

Aggregate Resource Allocation: 292915 MB-seconds, 140 vcore-seconds

Show 20 v entries Search:

Attempt ID & Started & Node s Blacklisted Nodes

appattempt_1481009986704_0006_000001 Tue Dec 6 17:19:34 +0800 http:/islave02:8042 Logs NfA

<

2016

Showing 1 to 1 of 1 entries

=/a [g[az’:_;] Logs fo

- ResﬂurceMana ern Stderr . Tﬂtal f||E |Eﬂ[‘ﬂh |5 2541-4 b‘ﬂES.
9 stdout : Total file length is 33 bytes.
EM Home

» NodeManager
» Tools

CR B M R Spark) B TREWEHIEZ R
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JHadoop YARNEIEZS

(2) FEEHPIZE Tspark-shell
W A] DL F spark-shelliE £z 21| 3 7 LB S 88

$ bin/spark-shell --master yarn

scala> val textFile = sc.textFile("hdfs://master:9000/README.md")
textFile: org.apache.spark.rdd.RDD[String] =
hdfs://master:9000/README.md MapPartitionsRDD[3] at textFile at
<console>:24

scala> textFile.count()
res2: Long = 99

scala> textFile.first()
res3: String = # Apache Spark

CREHRE AL H R Spark)



Fi F* #EHadoop Yarnf#E# & FEWeb L & & A M FH )iz 1

4.7.3 3 Hadoop YARN

http://master:8088/cluster

- Cluster

About

Nodes

Node Labels

Applications
NEW
NEW_SAVING
SUBMITTED
ACCEPTED
RUNNING
FINISHED
FAILED
KILLED

Scheduler

+ Tools

Cluster Metrics

Apps Apps Apps Apps
Submitted Pending Running Completed
5 0 0 5

Scheduler Metrics

Scheduler Type

Capacity Scheduler

Show 20 ¥ entries
ID *  User<
application_1481009986704_0005 hadoop
application_1481009986704_0004 hadoop
application_1481009986704_0003 hadoop

P AR Spark)

All Applications

Containers =~ Memory = Memory
Running Used Total
0 0B 16 GB

Scheduling Resource Type

[MEMORY]

~

Name s

org.apache.spark.examples.SparkPi

org.apache.spark.examples.SparkPi

Spark Pi

Memory
Reserved

0B

Application
Type =
SPARK

SPARK

SPARK

VCores = VCores
Used Total
0 16

Queue

~
¥

default

default

default

VCores
Reserved

0

Minimum Allocation
<memory:1024, vCores:1>

StartTime

Tue Dec
6

17:11:23
+0800
2016
Tue Dec
6

17:06:37
+0800
2016
Tue Dec
6

17:01:17
+0800
2016

FinishTime

Tue Dec 6
17:12:26
+0800
2016

Tue Dec 6
17:06:59
+0800
2016

Tue Dec 6
17:01:34
+0800
2016

Varias

=1

Active
Nodes

2

State <
FINISHED

FINISHED

FINISHED

=1=
HA

TR

Logged ina
Decommissioned Lost = Unhealthy Ret
Nodes Nodes Nodes Nt

0 0 0 0

Maximum Allocation
<memory:8192, vCores:8>

Search:

o . .. Tracking Blac
FinalStatus ¢  Progress ¢ U % Not
SUCCEEDED History — N/A
SUCCEEDED History  N/A
SUCCEEDED History — N/A
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' 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.

CREFE LB AR Spark) FE IR ENREE R



iR : MRFR%m= (Spark I 1#Fz)

BITRFRTMgE (Spark AT T#HE)

HHEN A iEScalalfi 5 . Sparkfii/r. 23, BT, RDDHIT 5ig
B, BRIl RDD%ifE. #{EXTRDD. ##5i%5 . Spark SQL.
Spark Streaming. MLIib%:

FRAEIES Spark A J#02

BHETER , U EAN PR FIER

B TASHTS
T RAELL Z0FE . http://dblab.xmu.edu.cn/blog/spark/
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fiR: (RBIREARRESNA)

(CREIEBA RGN —8BES . 7t 4B o
SN GE2RO ), BETTRATH RIS R T
?;ﬁ% e P R — A R G AR RTR Ll

EHLFISE, REHIRIA T REIENIEAM S . K
YAt PR 2K Hadoop. 74 O RGEHDFS . 7341 U3
i FEHBase. NoSQLHEEE. =HdEE . 704 AT
FEfiIMapReduce. Spark. Vil EIFHE. HdETT
RRAL DA R KB AE ELBRI A W I 2 RO i 25 45 AR .., W
f{J8 . fEHadoop. HDFS. HBase. MapReduceA!l

&/ -/ e
SparkFEE TN, ZHE T ANTTRI L ERAE, ihEE S .
e L NEHE £ AN

.

T UL B et L, (2 L B A JRBE S
LB R b, AT AR A R B, 2. . S L, SR

Bl .
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WEEE. SSHT SR CH2M0) ) HObE 7

http://dblab.xmu.edu.cn/post/bigdata il
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