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AR TSR E .

(1) Linux%&%: Ubuntul6.04 (E;Ubuntul8.04) .

(2) Hadoop: 3.1.3JA.

(3) JDK: 1.8A

(4) Spark: 2.4.0HA,

B2 “H2E LinuX R LZ2EFE R 7 SERLInUX R S 1438,
Z8 “ B3 Hadoopl 22 AE 7 5€ liHadoop IDK 1) 2 2%
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9.2 2% Spark

9.2.1 NI
9.2.2 Mt B A
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0.2.1 THEHZREH

il SparkE M (https://archive.apache.org/dist/spark/spark-2.4.0/7E
U ik EE T % “spark-2.4.0-bin-without-hadoop.tgz”

B FHhadoopH ' & FLinux &4, I — 1%, AT N4

$cd ~

$ sudo tar -zxvf ~/Downloads/spark-2.4.0-bin-without-hadoop.tgz -C /usr/local/

$ cd /usr/local

$ sudo mv ./spark-2.4.0-bin-without-hadoop/ ./spark

$ sudo chown -R hadoop:hadoop ./spark # hadoop & 24 Hi &K Linux &Gl H 7 44

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.2.2 AL EfHR 31+

AR ESE VLG, W FE S Spark L B S Espark-env.sh. B 4G, T
DA il — 1 HH Spark 22 36 30 B 7 B B DA, dr @tk

$ cd /usr/local/spark
$ cp ./conf/spark-env.sh.template ./conf/spark-env.sh

SRS, fFFIvimZmiE #a 4T I spark-env.sh O AT gmtE, (B 1% AR —4T
WML MR EA R R

export SPARK _DIST_CLASSPATH=$(/usr/local/hadoop/bin/hadoop classpath)
LIz T Spark B A ) SEpl, 7T PASGE Sparkse &5 &35 T, AT

$ cd /usr/local/spark
$ bin/run-example SparkPi

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.2.2 AL EfHR 31+

%ﬁﬁA%ﬁﬁ%ﬁ%hu,Tﬁgﬁﬂﬁ AR, N T MWRE
E’Jiﬁjﬁ{muEF'H% R B IRATEE I RATSE R, T LLEE grep dr 24T
Ly

hadoop@dblab:/usr/local/spark

K#{F}I HE(E) EFN) #=: (5) =R FHE(H)
[hadoop@dblab spark]$ ./bin/run-example SparkPi 2=&1 | grep "Pi 1is roughly"” fE

Pi is roughly 3.14588
[hadoop@dblab spark]$
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9.3 ] Spark Shell%s 5 {X 5

22> SparkfE P IT &, B Jeiliid Spark Shelli# 4732 B R GmFE, iR
SparkfE 5 T R FRfR . Spark Shell 34 1 @i f i 7 ok =21 APL, JIF
HfE 72 5 177 Aokt Bl . /m] Bl A —2%iE4), Spark Shell
SOLHIPATIE R IFIR EI S5 R, X2 ATl REPL (Read-Eval-
Print Loop, X H AR , B RENFEM 72 EAXPATHES, K&
AT E R R g5 R, A LSRN Fiairsete, KHika |
B E RIS IR, IR, XA AR RARFE L3 HHIT
KK #E, Spark Shell%£;ScalafliPython, iXxHffiF] Scala KT N4,
Scalase — MMM ZIERWEIET, BELIEZ. U AR 241
7 Bk A R RS, B e R T T R R AN R BOE S 1
PE, IBITEIVM Java ERINL £, FF3EEBIHE R Java 27 .
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$ cd /usr/local/spark
$ ./bin/spark-shell

Ja shispark-shellf5, #i<#t N “scala>” ar 2 HenfHRES

Welcome to

Using Scala version 2.11.12 (Java HotSpot(TM) 64-Bit Server VM, Java 1.8 0_162)
Type in expres ns to have them evaluated.
Type :help for more information.

scala> |}

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.3.1 FzhSpark Shell

WLLE, el PLZE L% A\ Scalaf RS #4738 1. tbin, TIH7EScalafy
SIORTF “scala>” FHEIAN—NERIERX “8*2+57 , RERZE, e
A FEE Eo Sy

scala> 8*2+5
resO: Int = 21

BJa, A LME a4 “:quit” 1B HiSpark Shell, #1 KFis:

scala>:quit
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0.3.2 JEHIT 15

1. EEUA SO

BEELLinux At et 24P B SCF: “Jusr/local/spark/ README.md” , F1 &
N ATHING, iR

scala> val textFile = sc.textFile("file:///usr/local/spark/README.md")

scala> textFile.first()
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0.3.2 JEHIT 15

2. SEEXHDFSXC

7ESparkizBFXHDFS 3 2 |/, 75 258 JoJai shHadoop, 11 # & —~Linux
g, PATWI N4

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

HE, mTDAEAH S “lusr/local/spark/README.md” £ %|HDFS
[t “/user/hadoop” H%'F, @& F:

$ cd /usr/local/hadoop

$ ./bin/hdfs dfs —put /usr/local/spark/README.md .

LA RRDILAJS, ny A H catdi <-4 HH HDFS H FJREADME. md H (£ 74
7, T

$ ./bin/hdfs dfs —cat README.md
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0.3.2 1B

WA G V) [B] 2 2 Hy E%ﬁﬂﬂ‘E’JSpark ShellE 1, %%EiEA] MHDFESH N
# README.md X, FHE/REFE AT XARANE:

scala> val textFile = sc.textFile("hdfs://localhost:9000/user/hadoop/README.md")
scala> textFile.first()

g =i R)EE I R

scala> val textFile = sc.textFile("hdfs://localhost:9000/user/hadoop/ README.md ")

scala> val textFile = sc.textFile("/user/hadoop/ README.md ")
scala> val textFile = sc.textFile("README.md ")

(CREEILA AR . SRR AR BIHAE (FB2h) )



0.3.3 WE MG ITIZF

RITAIRATC LT T 24 LinuxZ i, BT VI [l 2] Spark Shell & 11,
£ “scala>” e E A LT A

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

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

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.4 4/ 5 SparkJt 3 N RZ

9.4.1 ffiScalaifi 45 Spark L K 2
9.4.2ffJavaif 5 %5 Spark L N R R
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9.4.1 A Scalaif = %mE SparkItx i A2

1. 223 sbt

i H Scalaif & %5 HSparkfe [, 7 B F sbtidf 179w 37 £ SparkEF']xﬁ
Hirsbt, & Z RS, vl LLE| “http Ihww.scala-sbt.org” T #sbtz: 3
#:sbt-1.3.8.tgz.

oaE— AN K, (ELFPHATI N4

$ sudo mkdir /usr/local/sbt # A2l H

$ cd ~/Downloads

$ sudo tar -zxvf ./sbt-1.3.8.tgz -C /usr/local

$ cd /usr/local/sbt

$ sudo chown -R hadoop /usr/local/sbt # ALt hadoop v 2 48 4 HiTH F 44
$ cp ./bin/sbt-launch.jar ./ #3%bin H 5% K ff]sbt-launch.jar & il £l sbtz 3 H %

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.4.1 A Scalaif = %mE SparkItx i A2

AR 2% H P AR i A& G52 — - Shell A S, H T )5 3hsbt:

$ vim /usr/local/sbt/sbt
A S R AR U0

#!/bin/bash

SBT_OPTS="-Xms512M -Xmx1536M -Xss1M -
XX:+CMSClassUnloadingEnabled -XX:MaxPermSize=256M"
java $SBT_OPTS -jar “dirname $0°/sbt-launch.jar "$@"

RAFIE, 752 NZShell A ST I mT 4T AL IR -

$ chmod u+x /usr/local/sbt/sbt
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9.4.1 A Scalaif = %mE SparkItx i A2

INJE, RTEAE A0k dn @ B sbthicA & B

$ cd /usr/local/sbt

$ ./sbt sbtVersion

Java HotSpot(TM) 64-Bit Server VM warning: ignoring option
MaxPermSize=256M; support was removed in 8.0

[warn] No sbt.version set in project/build.properties, base directory:
/usr/local/sbt

[info] Set current project to sbt (in build file:/usr/local/sbt/)
[info] 1.3.8

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.4.1 A Scalaif = %mE SparkItx i A2

2. 9% EScalaM R
B LI AT 10T iy A A1 8 — AN SOk sparkappfE 9 R FHAR AR H 3%
$cd ~ # N Pk

$ mkdir ./sparkapp # QN PR H &
$ mkdir -p ./sparkapp/src/main/scala  # )% it 75 B S0 e 45 H4)

S FHvim g 4R 28 A “~/Sparkapp/srclmaln/scala” NN N
SimpleApp.scalaffjScalaftid 4, A F:

$cd~

$ vim ./sparkapp/src/main/scala/SimpleApp.scala

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.4.1 A Scalaif = %mE SparkIt i v A7

[* SimpleApp.scala */

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" // Should be some file on your
system

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, numBs))

CREGR LRI AR . SEIO ARG AR (FB2h0) ) B TRZFI AR R



9.4.1 A Scalaif = %mE SparkItx i A2

3.HsbtiTScalap FHER

SimpleApp.scalafEF it T-Spark API, K, 75238 1S sbtit 79 P47
Bo B, TEMHVImZRERTE “~/sparkapp” H & N #raE i
simple.sbt, #4401

$cd~
$ vim ./sparkapp/simple.sbt

simple.sbt 34 H T 75 B Z ML N AR 745 B UL S Spark P4 ¢
%, FEAEsimple.sbtxC A ANLL T N E:

name :="Simple Project"
version :="1.0"
scalaVersion :="2.11.12"

libraryDependencies += "org.apache.spark" %% "spark-core" % "2.4.0"

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.4.1 A Scalaif = %mE SparkIt i v A7

N T ARUESBtREWS IEH 1847, SehAT AN T - A 2 4> L FH AR P ) SO 544 -

$ cd ~/sparkapp

$ find .

SCAFEEFINLZ A& RAUAR N BTz i N 25

Jsrc

Jsrc/main

Jsrc/main/scala
Jsrc/main/scala/SimpleApp.scala
Jsimple.sbt
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9.4.1 A Scalaif = %mE SparkItx i A2

&K, TULL&DTWE%J%%/\F“%E}?H B JAR CHIXIZATHS, sbt
= HEl R AR AR

$ cd ~/sparkapp #—EfXAHF & E N HHH X
$ /usr/local/sbt/sbt package

AT Bk )a, B Eaikban R RUME R

$~/sparkapp$ /usr/local/sbt/sbt package

[info] Set current project to Simple Project

[info] Updating {file:/home/hadoop/sparkapp/}sparkapp...

[info] Done updating.

[info] Compiling 1 Scala source to /home/hadoop/sparkapp/target/...
[info] Packaging /home/hadoop/sparkapp/target/scala-2.11/...

[info] Done packaging.

[success] Total time: 17 s, completed 2020-1-27 16:13:56

A RIARE AL B N “~/sparkapp/target/scala-2.11/simple-project_2.11-1.0.jar”
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4 @it spark-submitiZ{TRERF
g, A LUEBAE B JARELE i spark-submitf2 22 B Spark iz 4T, AR

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

LI & AT it AN A5 —IuTﬁiﬁﬁiﬁnnv, [I0KE S RN TR e
fTREFY, IXAERAT DL E 205 B AR ) 25

$ /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:"

ZAFBINEA RN T

Lines with a: 62, Lines with b: 31
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9.4.2fJavaiE S w5 SparkIt . i B2+

1. ZZHFEMaven

Ubuntud %A A % HMaven, FEFzheEMaven. [] L el Maven® ¥
RIS, N EHEEI T

https://downloads.apache.org/maven/maven-3/3.6.3/binaries/apache-
maven-3.6.3-bin.zip

SRiG, Al LLIEFRZ3ELE “lusr/local/maven” HigH, iR

$ sudo unzip ~/ T #t/apache-maven-3.6.3-bin.zip -d /usr/local
$ cd /usr/local

$ sudo mv apache-maven-3.6.3/ ./maven
$ sudo chown -R hadoop ./maven

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.4.2fJavaiE S w5 SparkIt . i B2+

2.98 5 Java FHFE ARG

FELinUXZ i HHAT I T aw 2, AEH P FE 30N A — AN SRk
sparkapp2/E M HFE PR H 5%

$ cd ~ #FEANF 7 E 0K

$ mkdir -p ./sparkapp?2/src/main/java

SRIG, [ FIvimgmiEas e “ /sparkappZ/src/main/java” Hx ML —1 4
A SimpleApp.javaf] XA, AT -

$ vim ./sparkapp2/src/main/java/SimpleApp.java

(CREEILA AR . SRR AR BIHAE (FB2h) ) JZ I TRE T 5



O 942 JavaiE S 45 SparkihsL K 2T

N
0”/ TAS k“e

7ESimpleApp.javasC {4 A\ a0 F AR ;

/*** SimpleApp.java ***/

import org.apache.spark.api.java.*;

import org.apache.spark.api.java.function.Function;
import org.apache.spark.SparkConf;

public class SimpleApp {
public static void main(String[] args) {
String logFile = "file:///usr/local/spark/README.md"; // Should be some file on your system
SparkConf conf=new SparkConf().setMaster("local").setAppName("SimpleApp");
JavaSparkContext sc=new JavaSparkContext(conf);
JavaRDD<String> logData = sc.textFile(logFile).cache();
long numAs = logData.filter(new Function<String, Boolean>() {
public Boolean call(String s) { return s.contains("a"); }
}).count();
long numBs = logData.filter(new Function<String, Boolean>() {
public Boolean call(String s) { return s.contains("b"); }
}).count();
System.out.printin("Lines with a: " + numAs + ", lines with b: " + numBs);
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9.4.2fJavaiE S w5 SparkIt . i B2+

1?%35}J?ﬁ?$ﬁ8park Java APlI, .JH: ﬁ&’ﬂ]ﬁ%j\_ﬁ'\ﬂavenlﬁ{j*ﬁw;}]‘ . %?'
LA Fvim#m e 3376 “~/sparkapp2” HHH e CEpom.xml, fr 4.

$cd~

$ vim ./sparkapp2/pom.xmi
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9.4.2fJavaiE S w5 SparkIt . i B2+

NG, FEpom. xmISCAEHES I N N, kA B2 T B R 7 A B DA
N 5 Spark R4 #ifi o< £ -

<project>
<groupld>cn.edu.xmu</groupld>
<artifactld>simple-project</artifactld>
<modelVersion>4.0.0</modelVersion>
<name>Simple Project</name>
<packaging>jar</packaging>
<version>1.0</version>
<repositories>
<repository>
<id>jboss</id>
<name>JBoss Repository</name>
<url>http://repository.jposs.com/maven2/</url>
</repository>
</repositories>
<dependencies>
<dependency> <!-- Spark dependency -->
<groupld>org.apache.spark</groupld>
<artifactld>spark-core_2.11</artifactld>
<version>2.4.0</version>
</dependency>
</dependencies>
</project>
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9.4.2fJavaiE S w5 SparkIt . i B2+

3.fEHMaven¥TBJavaiEF
AT RUEMavenge s 1k 5 ia 1T, e AT U0 a2 AN B R T I SO 25

$ cd ~/sparkapp2
$ find .

ARG N AZ e SN BN 2

Jpom.xml

Jsrc

Jsrc/main
Jsrc/main/java

Jsrc/main/java/SimpleApp.java

(CREEILA AR . SRR AR BIHAE (FB2h) )



9.4.2fJavaiE s w5 SparkIt xz i B ST

ok, BATRT BB I N ACRDR B N TR T RRIJARE GERE: 1T
BN EORFREREM S HPIRES, T HE XIZTH Bar 2, Mavensx H3)
THMAE, T EWFEI LA R

$ cd ~/sparkapp2 #—EEXAHRWENYHH K
$ /usr/local/maven/bin/mvn package

MR FEFER BT ER, WA AE BRIAREL T -

[INFO] Total time: 10.847 s

[INFO] Finished at: 2020-01-07T 16:33:33+08:00
[INFO] Final Memory: 30M/132M

(CREEILA AR . SRR AR BIHAE (FB2h) )



A @i spark-submit BITIEFF

B Ja, A DO AE ) JAR G IE i spark-submit#2 32 $|Spark iz 4T, #r e

$ /usr/local/spark/bin/spark-submit --class "SimpleApp"
~/sparkapp2/target/simple-project-1.0.jar

LIar @ PAT E R4 R 258, WTBLAMEA Bifiar<, MAEH T is
TR, XFE R L E RS 2R E A 45 R

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

~/sparkapp2/target/simple-project-1.0.jar 2>&1 | grep "Lines with a"
B AR BI A R UTR

Lines with a: 62, Lines with b: 31
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Spark2 T NAER AT RS, b TR E N IO, B,
Hadoop C iy K#E (1 5ebrift, (H2MapReduce 73 A7 i H HBE A AT 47
R Z o6, mSpark MY % T Hadoop MapReduce It i, 1 HLA#
T Hadoop MapReduceffJ#ffi. SparkiE PLHE M — R4k ThREZ Tuib
A0 3BT BN 244 KBRS S O TR KBRS .

KRB 7 Spark ) 23N E ik, I HiESparkic & v F1Hadoop—

B, ALLik Sparkifi MIHDFSH % -

Spark Shell#& 4t 1 & 5.1 75 2R 221 APL, FF B T 32 B /)77 2kt
e, RTVEIANA T Wi f5 30 Spark Shell. SzHUCC A DL K anda] 2 55 1] 43
FIFET -

A] L F Spark AP14w 5 Misr B FFE R« 8 H ScalaiE & 9a 5 I FE 7 7 B fif
FsbtiE 174w 1476, NI, {#HJavail 5 95 1 Spark e 7 7 23
Maveni#f A T9m 4T 0. AE /57504 17 Wil HScalafJavay Fiis
= 9w Eis AT Spark S N H R .
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