RENA

o THRT4ARSpark

o THESparkAYEFR

o fBEESpark&EF

o TRSparkiIRENA

o {KIGSE—SparkiErF

o YRE5SparkiFl

o EERDDIEMSHNEIEESE
o E{ERDDEANEFRE
o ERSparkfIESAERE

1. Spark#fi®

1.1, HH4RSpark ?

B : http://spark.apache.org/

SAPACHE&

p Qr w Lightning-fast unified analytics engine

Download  Libraries ~  Documentation ~  Examples Community ~  Developers ~

Apache Spark™ is a unified analytics engine for large-scale data processing.

e Apache Spark & AAHEEHRCEMIZIHRYRRBRANITES 2,
* Spark2UC Berkeley AMP lab (1M AKZATRFIDIRAIAMPILIE =) FFARIER KSR IEIELE,

A (Algorithms ) &%

M ( Machines ) #128

P ( People) A

Spark&BEAE=ZEZ AT ARMENERN , FEHTEINEA | BAEERCAEBINER.
e Spark E20105FHR , 201356 BB/ Apache BHLINE , 2014592849 Apache TRRINHE .,

* Spark ESRABEREMA—NMEESNHFMBENES | HFE3SparksQL. Spark
Streaming, GraphX, MLlib FINE , BEHAL 7 AEUELEN—LHBRT S,

* Spark EEFTHFTENAEUEHTITEELR. Spark ETRFIE | 128 7 EASUEINE TEUE
QLERRUSCRTME | REHMRIE T SREMME R | VPR Spark BREEXERNTEGZ £
T RkEERY.

e Spark BRI T RS AEIBATNISHF , X T8 EHortonworks, IBM, Intel, Cloudera,
MapR. Pivotal, BE. PR, BBil. TR, #E. MEELS. SpIBRERNSpark EMATRIE.
AR Bk 5. BEASIESS ; MEFHEGraphX & T AHEHEHEMEISIERS | 5L
MY RSEFRRIMEEFRL | BSpark SREHAZ! 8000 EAIFIE , RIRISAAIHR FHEART
Spark &%,

o O O

[¢]
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e Spark 27x Scala IEEHLIIRY , B4 Scala FEERFIFEFHESS. Spark # Scala BEfB E=E
B . BHRY Scala AILAMSIREAIBES ISR —F R MtRED TN EUREE.

1.2, At4LESESpark?

e Spark E— M FHERIZE(UFHadoop MapReduce HEAIFF TITEESE , SparkETFMapReduce
BRI HIUTE | BHadoop MapReduce FTEBRIMAR ;

» {BARRETFMapReduce BJZSpark HfYjob HEEHMERAILUMRFERTS , NTIABREES
HDFS , EittSpark sERIFHEATFEHUEIZIE S BFIEFBRIENARIMap reduce NEIE,

e Spark EMapReduce B , IBFFAHDFS,. Hive , AJgt \Hadoop BIESRE , LAFREM
MapReduce BB,

1.3, SparkfFe=
1.3.1, IBTEER

SHadoop HIMapReduce 8L , Spark BT AFRIZHER100 FLLLE , EFREEAEEHER0 &
AL, Spark Sl TEXEIDAG (BEALHE ) H#UT51E  AILABEETREREEEER.

Apache Spark achieves high performance for both batch and streaming data,
using a state-of-the-art DAG scheduler, a query optimizer, and a physical
execution engine.

[
[=)

Speed 5 1207 10
@ 90
Run workloads 100x faster. £ = Hadoop
60
g ® Spark
c
=1
0@

0.9

[=]

Logistic regression in Hadoop and Spark

1.3.2, SR

Spark 3z¥fjava. Python #1Scala BIAPI , iIFZIFEIE80 MEREL , R LATREEAR BRI
F3. MHESpark S22 BRAIPython #Scala Bishell , TLAIEE A {@EHBIEIXshell ch{sEFESpark &8
SREGEARRIRRRAY 5 4.

df = spark.read. json("Togs.json™)
Ease of Use p json("Togs. |

df .where("age > 21")
Write applications quickly in Java, Scala, Python, R, -select("name. First"). show()
and SQL. Spark's Python DataFrame API

Read JSON files with automatic schema inference
Spark offers over 80 high-level operators that make it easy to build parallel
apps. And you can use it inferactively from the Scala, Python, R, and SQL
shells.

1.3.3, EREE

Spark IR T G—HRERTR, Spark ATLUFTHGNE, EXEE (Spark SQL) . SEATHANE
(Spark Streaming ) . #8853 ( Spark MLIib ) FIEIHEE ( GraphX ) , IXEETRKAUNEETATLL
FER—A\RIFAEPTAERER, Sparki—MOBRARFHEEWEN , B HAATMERG—NTa%
QBEBIIRT , O FFRREP AN AF BB T AN,
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Generality

Combine SQL, streaming, and complex analytics.

Spark MLIib
Streamingll (machine
learning)

GraphX

(graph)

Spark powers a stack of libraries including SQL and DataFrames, MLIib for

machine learning, Graph, and Spark Streaming. You can combine these
libraries seamlessly in the same application. Apache Spark

1.3.4, #EME

Spark ATLAIEE A E S EMOFR MRS, tbal , Spark ATLA#ERIHadoop AIYARN F1Apache
Mesos {EABRIRIREIEFAERS | #E.‘JL,LUEFEE Hadoop SZ#9854R , ©€4EHDFS, HBase 1
Cassandra &, XXFE&EFEHadoop EEFRIAFFAIEE | AANTEEMETIEUETEHM eI LA
SparkfJsERLbIERES]. Spark BRI LAMKE FE = AR FEEMEERS , ©3L 7 Standalone {EA
HASHRRSIEMEAEIESR | XHEH—SME T Spark BUERI T4 |, (BB ASTLIERE S ZithER
EffEASpark, A, Spark iR THEEC2 FEREStandalone fYSpark SR TE.,

Runs Everywhere
Spark runs on Hadoop, Apache Mesos, S "”E‘irc z
Kubernetes, standalone, or in the cloud. It can p

access diverse data sources.

You can run Spark using its standalone cluster mode, on EC2, on Hadoop cassandra
YARN, on Mesos, or on Kubernetes. Access data in HDFS, Alluxio, Apache
Cassandra, Apache HBase, Apache Hive, and hundreds of other data %Eﬁ MESOS E FH: HEE

S0Urces.

kubernetes

fai@sparks&eEs

SparkBUIE{TIAE , ATLAREwWindows  , tBRILARIE THElinux £ , —RIERMSEBRETElinux E
19, FFLL , BATREERETFinuxckiziTaY | linuxfERAYCentos6.5hRA,

2.1, T&

TEtEE : http:/spark.apache.org/downloads.html
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Download Apache Spark™

1. Choose a Spark release: | 2.4.3 (May 07 2019) v |

2 Choose a package type: | Pre-built for Apache Hadoop 2.7 and later v

3. Download Spark: spark-2.4.3-bin-hadoop2.7 tgz
4. Verify this release using the 2.4.3 signatures, checksums and project release KEYS.

Mote that, Spark is pre-built with Scala 2.11 except version 2.4.2, which is pre-built with Scala 2.12.

Link with Spark

Spark artifacts are hosted in Maven Central. You can add a Maven dependency with the following coordinates:
groupId: org.apache.spark

artifactIid: spark-core_2.11
version: 2.4.3

T #5153 : spark-2.4.3-bin-hadoop2.7.tgz

2.2, MIRESF

HEFE3RINuETL , 2512

23t PRBH EBEIEE
192.168.31.82 node1 /itcast
192.168.31.83 node2 /itcast
192.168.31.84 node3 /itcast

FEhosts AR INTS mAYBRET :

vim /etc/hosts
192.168.31.82 itcast
192.168.31.82 nodel node0Ol
192.168.31.83 node2 node02
192.168.31.84 node3 node03

#IC B K Ik

service iptables stop
#2E LN 5)

chkconfig iptables off

O 00 N O U1 h W IN B

=
o

23, GiEREER

#ARFRER, — BRI A
ssh-keygen
ssh-copy-id nodel
ssh-copy-id node2
ssh-copy-id node3

v A W N R
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2.4, FIn&s

1 #AUgedi ok, 3GHLAAREA &
2 mkdir /itcast
3
4 #Lbfhspark-2.4.3-bin-hadoop2.7.tgz#i% H, #HATMIE
5 tar -xvf spark-2.4.3-bin-hadoop2.7.tgz
6 mv spark-2.4.3-bin-hadoop2.7 spark
7
8 #BE
9 cd spark/conf
10 mv spark-env.sh.template spark-env.sh
11  vim spark-env.sh
12 #fEm FHEIEA R ERE
13  export JAVA_HOME=/usr/local/src/java/jdk1.8.0_141 #jdkibhk
14  export SPARK_MASTER_HOST=nodel #{fEmasterf L4
15 export SPARK_MASTER_PORT=7077 #masterf{il]
16
17 mv slaves.template slaves
18 vim slaves
19 #H@mAW~ A
20 nodel
21  node2
22  node3
23
24 #imFEEE LB HEHAE
25 scp -r spark node2:/itcast/
26 scp -r spark node3:/itcast/
27
28 #ININIEARRE 3EHEND
29 vim /etc/profile
30 export SPARK_HOME=/1itcast/spark
31 export PATH=$PATH:$SPARK_HOME/bin
32  export PATH=$PATH:$SPARK_HOME/sbin
33
34  source /etc/profile
35
36 #/a30
37 «cd /itcast/spark/sbin
38 ./start-all.sh

FEwebuiiH{TEE : http://node1:8080/



af://n101
http://node1:8080/

< C d ® F==| nodel:8080/#completed-app

Sporiz .., Spark Master at spark://node1:7077

URL: spark://node1:7077

Alive Workers: 3

Cores in use: 6 Total, 0 Used

Memory in use: 8.2 GB Total, 0.0 B Used
Applications: 0 Running, 0 Completed
Drivers: 0 Running, 0 Completed

Status: ALIVE

~ Workers (3)

Worker Id

worker-20190729210812-192.168.31.82-41568
worker-20190729210812-192.166.31.83-44218
worker-20190729210812-192.168.31.84-41974

2.5, Spark HA SO E%E

2.5.1, EUAEEREA

Spark Standalone &gf2Master-Slaves ZRMRVERFET, , FIAEBoHIMaster-Slaves EHIEERF—HE |,
FEEMaster BrtffEREIRE, MAIRRRIX AR RERRREAYEIRE | Spark IRt T IERISEE

Address

192.168.31.82:41568
192.168.31.83:44218
192.168.31.84:41974

o EFHRFHIE SIS (Single-Node Recovery with Local File System),

o FERTHATMLIAE,
o Yspark 12 ER{FEEspark ApplicationfIworker BEEAHSE. , FISMBIIIRERESBENIZ

BR.

o —HEMasterR4EHEE , siaTLUBIT EIErIMaster 2 ( sbin/start-master.sh ) , IkEE2
1&1TRYspark Application #lworker BSFAHEE.

o HFzookeeper fStandby Masters(Standby Masters with ZooKeeper),

o FTAEFRR.

o HEARIERBdzookeeper FiEFE— MMaster , HEfttIMaster £FStandby K7,
o Ygspark ERHEREZIR— 1 ZooKeeper SLAIFERNZ MMaster , FFzookeeper R2{HAYIEZS
FRSRFINEE | TLME— "MasteriiEZEpiEEImaster , MiEtBMaster £&bFStandby

){j(iﬁ
AR Y

o WNERI{EMasterdtx , B— Master
SRE, BENMREIETREE-2 5.

2.5.2, HJFzookeeper BJSpark HA Sa]FHEERSRE
ZHA BFEERERBEHE , BoH BB E —{ zookeeper &£8f , Af5/a5zooKeeper &8 , BREEAR

ET e EiZsiMaster,

BRECEWT ¢

SBSIREFE |, FRERBAIMaster KT |, A


af://n105
af://n106
af://n129

#seihosts o, i 192.168.31.81 zk
vim /etc/hosts

#EMsparkfl &
vim spark-env.sh
export SPARK_MASTER_HOST=nodel #J{1ix/MEREs

#¥lnzookeeperIic &
export SPARK_DAEMON_JAVA_OPTS="-Dspark.deploy.recoveryMode=ZOOKEEPER -
Dspark.deploy.zookeeper.url=zk:2181 -Dspark.deploy.zookeeper.dir=/spark"

©O© 00 N O U1 A W N B

SERER

e spark.deploy.recoveryMode : k&&=, ( Master EFZEIAVET, )

o B=#h: (1) ZooKeeper (2) FileSystem (3) NONE
e spark.deploy.zookeeper.url : ZooKeeper fJServer bt

e spark.deploy.zookeeper.dir : {(RIFERETTEUREERINE. BF. ©iEWorker , Driver

Application,
JEENEERT :

1 #EFHALERE, AftiBidstart-all.shitirREs, £S#8 A Fmaster

2 #E%, K3abldimaster/ashitk

3 ./sbin/start-master.sh

4

5 #85, oalashEAlgs Liislave

6 ./start-slave.sh spark://nodel:7077 #iXHKinodelZXifimaster, FEiEdzkHEE
LA Emaster

7

8  #mE i vl LU (kmas ter iy AT I T

<« C d @ F==£| node3:8080

spoﬁ(‘! .., Spark Master at spark://itcast:7077

URL.: spark.//itcast:7077

Alive Workers: 3

Cores in use: 6 Total, 0 Used

Memoeory in use: 5.2 GB Total, 0.0 B Used
Applications: 0 Running, 0 Completed
Drivers: 0 Running, 0 Completed

Status: ALIVE

~ Workers (3)

Worker Id Address State
worker-20190729230619-192.168.31.82-41157 192.168.31.82:41157 ALIVE
worker-20190729230648-192.168.31.83-40649 192.168.31.83:40649 ALIVE
worker-20190729230658-192.168.31.84-37464 192.168.31.84.37464 ALIVE

3. Spark a8

Spark EEFHFITENAEIRHTITEESR. EAHEHEFAFITE , ttHadoop #FMapReduce i+8
EZEEAESHIECHMY | FRMRIE T S E IR E4EE. M2009 FE4-FAMPLab ZIIIECERK
JApache TRRFHEINE |, FAIIM TR ERF+F , I Spark IRE 7 HEHZEA,

3.1, SparkZ2i3
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Worker Node

Executor | Cache

Task Task
F 3

Driver Program

-

SparkContext Cluster Manager

Worker Node

9

Executor | Cache

Task Task

3.2, ZRi43ikER

Spark ZRiaERT S \ﬁ‘tl-l-'étlﬂmaster slave t&8Y , master 2EEfHRESHmaster HRENT A , slave
RERFPEBworker HIZAIT R,
e Driver Program : iz{Tmain EREFFBE#iESparkContext FFER?.
e Application : EFSpark BINFEIER , €7 driver F2FF15EEF_FAYexecutor,
e Cluster Manager : I8RYEEERF EIREETRAIINTIRSS. BriB =8

o Standalone: spark [REREFREE , EMaster GERTIRAISEL.
o Apache Mesos:5hadoop MR F&M RIFI—MEIREREIELR
o Hadoop Yarn: FER4gYarn fhfiyResourceManager,

e Worker Node : &8I LUEITApplication XIBAYTS R , TEStandalonet&E R g EiBIT
slaves X {4ECERIWorker T2,

e Executor : EF—worker node FAREMN BB —NHE | 1HERTIETTES , #BKR
EREIEFENTFSE#RE L. ’éﬁ\ﬁiﬁﬁﬁ‘ﬁﬁ%gﬁﬂiﬂ’ﬂexecutoro

Task : #EZEIENexecutor FRITEETT,

4, (B3 Spark IR

4.1, 78—/ spark 2
4.1.1, EBIENIR(ES

#EANFbinH %
./run-example SparkpPi 10

#IZAERA M B - RE R B HRPT, M T RN BN, &SR LB TR,

19/04/15 08:29:31 INFO TaskSchedulerImpl: Removed TaskSet 0.0, whose tasks have all completed, from poo
19/04/15 08:29:31 INFO DAGScheduler: ResultStage 0 (reduce at SparkPi.scala:38) finished in 0.526 s
19/04/15 08:29:31 TNEQ DAGScheduler: Job 0 finished: reduce at SparkPi.scala:38, took 0.574569 s

Pi is roughLy 3.142895142895143

19704715 08729731 INFO SparkUIT Stopped Spark web UI at http://itcast:4040
19/04/15 08:29:31 INFO MapOutputTrackerMasterEndpoint: MapOutputTrackerMasterEndpoint stopped!
19/04/15 08 29 31 INFO MemoryStore MemoryStore cleared

4.1.2, SURREIRZ(ESS
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FEEUAEXT , BRI REIZ A Master , FILASIFRNEREFIRRHME T —R2 , BANEERS
BAEHATAIMaster AJIP RO, IXFHA FSEGCEXMIERRES , RFEEESparkContext 1§
B—MMaster FUFRFKATLLT , Wspark://host1:port1,host2:port2,host3:port3 , NFEEFSEIAS
* , JKEEEIMaster,

1 #HAFbinHR
2 ./run-example --master spark://nodel:7077,node2:7077,node3:7077 SparkpPi 10

ML : Enode1fmasterkillis , AILFERTLAEEHITH.
4.2, Spark-Shell

spark-shell @Spark B#HHIZZEH Shell #8Fr , BEAFHTRERfWE AL n<SiT N
scala fR5spark 12,

TR AN, SERSTH AR,

vim /itcast/word.txt
#MNLL T NE

hello world

hello spring

hello mvc

hello spark

S v AW N

./spark-shell

#FEINUI T 4
sc.textFile("file:///itcast/word.txt").flatMmap(_.split("
")) .map((_,1)).reduceBykey(_+_).collect

A W N PR

S Ui

#E R
res2: Array[(String, Int)] = Array((Chello,4), (mvc,1), (world,1l), (spark,l),
(spring,1))

FCRDAERE -

e sc : Spark-Shell FELZE NG SparkContext ¥R NS sc. APRBNRFERD  WEkE
NZF3sc BOA],

e textFile : EENEHESMF | file:// EENAMIII A

o flatMap : XIHFFHIE—TEIEHTEF D XBIRETIE DR,

e map : WHMHB—PEIENCSHT (word , 1)

* reduceByKey : XJtEEAVEIEHIAREGHITEN

e collect : R ESHIT , WELEREURE.

4.3, EENETT

WRBRspark shell B AIEEMaster #tlk , (BEBEILUEEBRIspark shelf0#{Tspark shell 89
e , HSLRBa 7 spark Bllocal IR | iZENEAYBI—NATE | IRESEEFEVEKE.

#15 E E#fFmaster
./spark-shell --master spark://node2:7077

A W N R

#HS UG, KA RENBIA A
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5 sc.textFile("file:///itcast/word.txt").flatMap(_.split("
")) .map((_,1)).reduceByKey(_+_) .saveAsTextFile("file:///itcast/wc")
6
7 #wcH
8 -rw-r--r--. 1 root root 28 4H 15 12:13 part-00000
9 -rw-r--r--. 1 root root 21 45 15 12:13 part-00001
10  -rw-r--r--. 1 root root 0 45 15 12:13 _SUCCESS
11 [root@itcast wc]# cat part-00000 part-00001
12 (hello,4)
13 (mvc,1)
14 (world, 1)
15 (spark,l)
16 (spring,1)
AIAEEISEAIIRIA

qufﬂi .., Spark Master at spark://itcast:7077

URL: spark://itcast: 7077

Alive Workers: 3

Cores in use: 6 Total, 0 Used

Memory in use: 3.2 GB Total, 0.0 B Used
Applications: 0 Running, 4 Completed
Drivers: 0 Running, 0 Completed

Status: ALIVE

» Workers (3)

~ Running Applications (0)

Application ID Name Cores Memory per Executor

~ Completed Applications (4)

Application ID Name Cores Memory per Executor
app-20190415121002-0003 Spark shell 6 1024.0 MB
app-20190415113445-0004 Spark shell 6 1024.0 MB
app-20190415085029-0002 Spark Pi G 1024.0 MB
app-20190415085005-0000 Spark Pi G 1024.0 MB

5. #fR5SparkRFd

788 : fRSSparkhi Al , ESHEEFFERRREScalaiEs | BT ANREF RS K EIScalalE SRS X
& FRLA, (B ERjavalE SHTREMNA , AIFEScalalE SRS BEAScalafRs.

5.1,

eBET=E
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New Project

Groupld | cn.itcast.spark

Artifactld

Version 1.0-SNAPSHOT

Inherit

Inherit

Previous || MNext || Cancel ||

Help

pom.xml :

1 <?xml version="1.0" encoding="UTF-8"7>

2  <project xmlns="http://maven.apache.org/PoOM/4.0.0"

3 xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
4 xsi:schemaLocation="http://maven.apache.org/PomM/4.0.0

http://maven.apache.org/xsd/maven-4.0.0.xsd">

5 <modelversion>4.0.0</modelversion>

6

7 <groupId>cn.itcast.spark</groupId>

8 <artifactid>my-spark-test</artifactid>

9 <version>1.0-SNAPSHOT</version>
10
11 <dependencies>
12 <dependency>
13 <groupId>org.apache.spark</groupIid>
14 <artifactId>spark-core_2.12</artifactid>
15 <version>2.4.3</version>
16 </dependency>
17 </dependencies>
18
19 <build>
20 <plugins>
21 <!-- javaZwiFitk -->
22 <pTugin>
23 <groupId>org.apache.maven.plugins</groupId>
24 <artifactId>maven-compiler-plugin</artifactId>
25 <version>3.2</version>
26 <configuration>
27 <source>1.8</source>
28 <target>1.8</target>
29 <encoding>UTF-8</encoding>




o
N

o

|

</configuration>
</plugin>
</plugins>

</build>

</project>

fH5SWordCountiZzF

package cn.itcast.spark;

import
import
import
import
import
import
import
import
import

import
import

import

public

org.apache.spark.Sparkconf;
org.apache.spark.api.java.JavaPairrDD;
org.apache.spark.api.java.JavaRDD;
org.apache.spark.api.java.JavaSparkContext;
org.apache.spark.api.java.function.FlatMapFunction;
org.apache.spark.api.java.function.Function2;
org.apache.spark.api.java.function.PairFunction;
scala.Int;

scala.Tuple2;

java.util.Arrays;
java.util.Iterator;

java.util.List;

class wordCountApp {

public static void main(string[] args) {

// sparkifiE
SparkcConf sparkconf = new SparkConf()
.setAppName ("wordCountApp")
.setMaster("local [*]"); //AthiizX, I HALH A cpults A% 50 R 1 22

FEHOEAT AT

[/ ELETXNER, EREF AL
JavasparkContext jsc = new JavaSparkContext(sparkconf);

// BB
JavaRDD<String> fileRdd = jsc.textFile("F://code//word.txt");

[/ JEREAE, I HIRR S E
JavaRDD<String> flatMapRdd = fileRdd.flatMap(new

FlatMapFunction<String, String>() {

@override

public Iterator<String> call(String s) throws Exception {
string[] ss = s.split(" ");
return Arrays.asList(ss).iterator();

b;

// R BRSO A
JavaPairRDD<Object, Integer> mapToPairRdd =

flatMapRdd.mapToPair(new PairFunction<String, Object, Integer>() {

@override


af://n214

44 public Tuple2<Object, Integer> call(String s) throws Exception

{
45 return new Tuple2<>(s, 1);
46 }
47 b;
48
49 // R RR TR B AR g R
50 JavaPairRDD<Object, Integer> reduceByKeyRdd =

mapToPairRdd. reduceBykey(new Function2<Integer, Integer, Integer>() {
51 @override
52 public Integer call(Integer vl, Integer v2) throws Exception {
53 return vl + v2;
54 }
55 55
56
57 [/ PATIE
58 List<Tuple2<Object, Integer>> collect = reduceByKeyRdd.collect();
59 for (Tuple2<Object, Integer> obj : collect) {
60 Ssystem.out.printin(obj._10) + "HIAXEN: "+ obj._20));
61 }
62
63
64 [/ KW, FERGER
65 jsc.stop(Q);
66 }
67 }
68

HzrE

package cn.itcast.spark;

1
2
3  dimport org.apache.spark.SparkcConf;

4 dimport org.apache.spark.api.java.JavaRrRDD;

5 import org.apache.spark.api.java.JavaSparkContext;
6  dimport scala.Tuple2;

7

8

9

import java.util.Arrays;
import java.util.List;

10

11 public class wordCountApp {

12

13 public static void main(string[] args) {

14 // % Espark [ E XCHE R

15 Sparkconf sparkconf = new Sparkconf()

16 .setAppName ("wordCountApp™)

17 .setMaster("Tocal[*]");

18 //M#sparkcontext ERICHR, ERETFHAL, B TR RVEK

19 JavasparkContext jsc = new JavaSparkContext(sparkconf);
20

21 / /BB

22 JavaRDD<String> linesJavaRDD = jsc.textFile("F://code//word.txt");
23

24 [ /XS A AT BT He P 03, IF BARIR S Y048, X AH [F] L TS

25 List<Tuple2<String, Integer>> Tist = TinesJavaRDD.flatMap(s -> {



26 String[] words = s.split(" ");

27 return Arrays.asList(words).iterator();

28 }) .mapToPair(s -> new Tuple2<String, Integer>(s, 1))

29 .reduceByKey((vl, v2) -> vl + v2)

30 .colTect();

31

32 // VEEFTED B H IR TR E

33 Tist.foreEach(tuple2 -> System.out.printin(tuple2._1(Q) + "HFLREL:
+ tuple2..20)));

34

35 // =R

36 jsc.stop(Q);

37

38 }

39

40 | }

41

5.3, FIRESRIETT
5.3.1, {Eepom3Z{%

<dependencies>
<dependency>
<groupId>org.apache.spark</groupId>
<artifactIid>spark-core_2.12</artifactIid>
<version>2.4.3</version>
<scope>provided</scope>
</dependency>
</dependencies>

0 N O L1 DN W N R

5.3.2, {EP0XES

1 package cn.itcast.spark;

2

3 dimport org.apache.spark.Sparkconf;

4 dimport org.apache.spark.api.java.JavaRrDD;

5 import org.apache.spark.api.java.JavaSparkContext;
6 import scala.Tuple2;

7

8

9

import java.util.Arrays;

10  pubTic class wordCountApp {

11

12 public static void main(String[] args) {

13 Sparkconf sparkcConf = new SparkcConf()

14 .setAppName ("wordCountApp") ;

15

16 JavaSparkContext jsc = new JavaSparkContext(sparkcConf);
17

18 [/ NS E SR

19 JavaRDD<String> linesJavaRDD = jsc.textFile(args[0]);
20

21 // R AR NS Eh SR

22 TinesJavaRDD.flatMap(s -> {

23 string[] words = s.split(" ");
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return Arrays.asList(words).iterator();
}) .mapToPair(s -> new Tuple2<String, Integer>(s, 1))
.reduceBykKey((vl, v2) -> vl + v2).saveAsTextFile(args[1]);

jsc.stop(Q);

5.3.3. maven¥{]&g

= | === 1 T
v my-spark-test
v Lifecycle
clean
validate
compile

test

package

verify

install

site
deploy
w Plugins

» clean (org.apache.ma

8= ESBEImy-spark-test-1.0-SNAPSHOT.jarS {4 | iz 4 EEE/itcastBFET.

5.3.4, IR3T(ESSEUSEEE

./spark-submit --master spark://node2:7077 --class
cn.itcast.spark.wordCountApp /itcast/my-spark-test-1.0-SNAPSHOT.jar
/itcast/word.txt /itcast/wc

HITE

[root@itcast itcast]# cd wc/
[root@itcast wcl# 11
SHE 8

-rw-r--r--. 1 root root 28 45 15 14:06 part-00000
-rw-r--r--. 1 root root 21 45 15 14:06 part-00001
-rw-r--r--. 1 root root 0 45 15 14:06 _SUCCESS

6. S THIVENEEERDD

6.1, RDD#fi&

6.1.1, {+4=&RDD
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RDD ( Resilient Distributed Dataset ) IHEEMELHNEIESE | ESpark P REANEURHSER , ©RE
—AEE, IoX. BEENTTETHTITERNES. RODEBHIEMEEAGS : BoidE. B
AMMEAEMAR4E. RODATFRFPERTZ N EEN EXMEEUEEFERTY , BENEfEBE
FIXLeEdE | ARAHIRT T EifRE.

e Dataset : —MIEES | BTHFHREUER.
e Distributed : RDDFRIEHER D HIVFER . TRTHHUTE.
* Resilient : RODHFHIEIEA LIFEERFHEE#HET.

6.1.2, AHAEFHERDD ?

o f&4tHIMapReduceBREBEBHNEE. FEHRBMTRREREINR  BREEKRFZRAIERE
RIRBIERRE |, EEEENITEREHTAENHERIOR(F. RODIERMHRIX—RAAMHSR
73i%.

e RDDESparkiHISREEIHSRIIES , CR—TITEASEIHIMEHRES | TS HhESRER
TRE , DREEURERBFES | ST TEME. FTLUERDDRIGREUEHITES |, 1518
HITEZRER  BRESITE.

6.2, RDDRYyEEY
Spark R FARIAI LIS ATUSERE | DRIREUEERF. HHR(E. EHRIFAITORE,

BUEHR(F - BTRDDEZET(E , RODRIBIEREMMTIE

o —MERETREESTINIEERS
o BITEEIRIR(FAERAIRDD
FEIRIR(F | FSRDDIET —ERYR FALIRAHTRIRDD

o tkan : RDDiEE flatMapiR{ERSEIFAIRDD
EHIHRIE - HITRDDIFALL |, BILAILRD DIZAERITFIE RIS (RIF LR TE RFF.

17018 - eIt SparkBiz TIRIE | ELUN © collectAUIR{ERE 21T /91R14E.
6.3. RDDERNEFIRE

XENA—-LERNEHRE , ESRSHEHPE (SparkRDDEREIFE.doc)

6.3.1, map

mapEXJRDDHFRIENTTREBHUT — MNEERIREEE—PFAIRDD.  (HIRRDDHAITTERIEH
RODHEFEBERBE— I TTHRSZIIAL.

1 package cn.itcast.spark;

2

3 dimport org.apache.spark.Sparkconf;

4 [dimport org.apache.spark.api.java.JavaRrDD;

5 dimport org.apache.spark.api.java.JavasparkContext;
6 import org.apache.spark.api.java.function.Function;
7  dimport org.junit.Test;

8

9 dmport java.util.Arrays;
10  dmport java.util.List;
11
12  public class Rddoperation {

13

14 @Test

15 public void testMap() {

16 Sparkconf sparkconf = new Sparkconf()
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17 .setAppName("RddOoperation")

18 .setMaster("local[*]");

19 JavaSparkContext jsc = new JavaSparkContext(sparkcConf);

20 // “E%RDD

21 JavaRDD<Integer> rdd = jsc.parallelize(Arrays.asList(1l, 2, 3, 4,
5));

22 // mapiiiE

23 JavaRDD<Object> rdd2 = rdd.map(vl -> vl * 2);

24

25 YIALE S A€

26 List<Object> Tist = rdd2.collect();

27 for (Object o : Tist) {

28 System.out.printin(o);

29 }

30 }

31

32 | }

6.3.2, filter

filter EXRDDHFRIENTTREHIT — MEERIRERITIEFE—#HIRDD. (HARRDDHAITERAE

HRODFEEERBE— I TTRSZMIAL,

1 (@Test

2 public void testFilter() {

3 Sparkconf sparkcConf = new SparkcConf()

4 .setAppName ("RddOperation")

5 .setMaster("Tocal[*]");

6 JavaSparkContext jsc = new JavaSparkContext(sparkcConf);
7
8

// A:F%RDD
JavaRDD<Integer> rdd = jsc.parallelize(Arrays.asList(1l, 2, 3, 4,
5));
9 // TUEEAE, ROREERT 3093k
10 JavaRDD<Integer> rdd2 = rdd.filter(vl -> vl >3);
11
12 YIALE A€
13 List<Integer> Tist = rdd2.collect();
14 for (Integer o : Tist) {
15 System.out.printin(o);
16 }
17 }

6.3.3, flatMap

Smapzll , XF,2FERDDFAITTREMap IR REEER—1N T2 |, M/ERDDAAYTEZ flatmapit
BRI Z N ToEKIMEEFTRDD, 4 | IYRERDDFIEBNITEX=EY N TTR ( M1ElY , yATTEX

fYE )
1 @Test
2 public void testFlatMap() {
3 Sparkconf sparkcConf = new SparkConf()
4 .setAppName("RddOoperation")
5 .setMaster("local[*]1");
6 JavasparkcContext jsc = new JavaSparkContext(sparkcConf);
7 // “RRDD


af://n269
af://n272

8 JavaRDD<String> rdd = jsc.parallelize(Arrays.asList("hello
world","hello spark™));

9 // BRI R

10 JavaRDD<String> rdd2 = rdd.flatMap(s -> Arrays.asList(s.split("
")) .iterator());

11

12 / /WA

13 List<String> Tist = rdd2.collect();

14 for (String o : 1ist) {

15 System.out.println(o);

16 }

17 }

6.3.4, mapPartitions

mapPartitionsEmapf—PEFh, maphYia \REENMFEFRDDFEANITE , MmapPartitionshyi
AERHENATENMK , BHEIEE N0 KPR SRR IER,

1 @Test

2 public void testMapPartitions (){

3 Sparkconf sparkcConf = new SparkcConf()

4 .setAppName ("Rddoperation™)

5 .setMaster("local[*]");

6 JavasSparkcContext jsc = new JavaSparkContext(sparkcConf);
7 // EMRDD, 433X A7 M

8 JavaRDD<Integer> rdd =

jsc.parallelize(Arrays.asList(1,2,3,4,5,6,7,8,9,10),3);

9 [/ oy XA
10 JavaRDD<Integer> rdd2 = rdd.mapPartitions(integeriterator -> {
11 List<Integer> result = new ArrayList<>();

12 while (integerIterator.hasNext()){

13 Integer i = integerIterator.next();

14 result.add(i);

15 }

16 System.out.printin("/X¥dEi: " + result);

17 return result.iterator();

18 55

19

20 VAL E 2 e

21 List<Integer> Tlist = rdd2.collect();

22 Tist.foreEach(integer -> System.out.printin(integer));
23 }

6.3.5, mapToPair

LEERE 3 — P RDDAARIEN TR AMREL , EFRKRODFHIG— I TREETRER , WKL
EEHT—ERRHEE N TTREERA— 1 <K2 V2> SKARIIR

1 @Test

2 public void testMapToPair (){

3 Sparkconf sparkcConf = new SparkcConf()

4 .setAppName("Rddoperation")

5 .setMaster("local[*]");

6 JavasSparkcContext jsc = new JavaSparkContext(sparkcConf);
7 // “RRDD
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8 JavaRDD<String> rdd = jsc.parallelize(Arrays.asList("hello
world","hello spark"));

9

10 // ARBRAEHE R

11 JavaRDD<String> rddl = rdd.flatMap(s -> Arrays.asList(s.split("
")) .iterator());

12

13 [/ AU A B A R AR O L

14 JavaPairRDD<Object, Object> rdd2 = rddl.mapToPair(s -> new Tuple2<>
(s, 1));

15

16 / /W

17 List<Tuple2<Object, Object>> list = rdd2.collect();

18 for (Tuple2<Object, Object> o : Tist) {

19 System.out.printin(o);

20 }

21 }

6.3.6, reduceByKey

RZE N , reduceByKeyFi @It AKVITAIRDDFKeytHEIHITTE=EAIValueiffTreduce , EI , Key
BRNZ N TR ERreduce S—ME | AR5 SRRDDFHIKeyHRE— METHIKVIY,

1 @Test
2 public void testReduceByKey (){
3 Sparkconf sparkConf = new Sparkconf()
4 .setAppName("RddOperation")
5 .setMaster("Tocal[*]");
6 JavaSparkContext jsc = new JavaSparkContext(sparkcConf);
7 // “EHRDD
8 JavaRDD<String> rdd = jsc.parallelize(Arrays.asList("hello
world","hello spark"));
9
10 [/ B
11 JavaRDD<String> rddl = rdd.flatMap(s -> Arrays.asList(s.split("
")) .iterator());
12
13 // AR AR L
14 JavaPairRDD<Object, Integer> rdd2 = rddl.mapToPair(s -> new
Tuple2<>(s, 1));
15
16 // tzlkeyAH R FIEHAT A INEAE
17 JavaPairRDD<Object, Integer> rdd3 = rdd2.reduceBykey((vl, v2) -> vl
+ v2);
18
19 YAE e
20 List<Tuple2<Object, Integer>> list = rdd3.collect();
21 for (Tuple2<Object, Integer> o : Tist) {
22 System.out.printin(o);
23 }
24 }

6.3.7, coalesce

ZRHATIBRODIITES X , EFHashPartitioner, F—PSEANESKIIEE , B MHEEH
f3shuffle , ERiAJofalse;


af://n281
af://n284

1 @Test

2 public void testCoalesce (){

3 Sparkconf sparkcConf = new Sparkconf()

4 .setAppName ("Rddoperation")

5 .setMaster("local[*]");

6 JavasSparkContext jsc = new JavaSparkContext(sparkcConf);
7 // *EHRDD

8 JavaRDD<Integer> rdd =

jsc.parallelize(Arrays.asList(1,2,3,4,5,6,7,8,9,10));
9
10 System.out.printin(rdd.getNumPartitions()); //4
11 // BEHIX, shuffle: REEMAECAME, WRDXEKTHEAS XL, MFHEEEN
true

12 JavaRDD<Integer> rdd2 = rdd.coalesce(2, false);
13 System.out.printin(rdd2.getNumPartitions()); //2
14
L3 YVAVE = iC
16 List<Integer> Tist = rdd2.collect();
17 for (Integer o : 1list) {
18 System.out.println(o);
19 3
20 }

6.4, Spark{EFSZEE

6.4.1, RDDAYIKEiXER

RDDFIEHKIAYSZRDDRIX ZBRFIAREIRIZEEY | BI%E(KH: ( narrow dependency ) FIZEHKER ( wide
dependency ) .

Narrow Dependencies: Wide Dependencies:

map, filter

groupByKey

join with inputs
co-partitioned

. join with inputs not
union co-partitioned

o K

o FEKIIEHEE—RRDDIPartitionfRE#FRDDAI—PartitionfEF.
o B4 : BRMBEAMRMLLmAMEF L
o EEIKHE

o ERIKENEMNEZ N FRDDAYPartitionLikiiEl—/NRDDPartition
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o B4 BRI TSR B E
e Llineage (M%)

o RDDRIZFRENIERE , BIRICRBE MR EHITRIBRMEE.

o 1EEIiERDDIY—HFFLineage ( BIIISE ) ICR TR , LMEREZEXRISX. RDDAILineages
ICFHRDODHITTEUREBFNEERRITH |, HiZRDDAIERD D XEUEELT , EHLURREIXEER
REFEEMREEXRNEIEDX.

6.4.2, DAG

DAG(Directed Acyclic Graph)IHfERITGHRE , JRIGAIRD DIEIT—RFIRVERARRIAZAL 7 DAG , #R#ERDD
Z BRI R R DAGKI S ARRIStage (EEMER).

FFRHKE , partitionFIAEHRAMEE— N StagehTe T &L,
MFEEKH , B TFBShufflefIFE | ReéfEparent RODMESTERE | A BEFFIAIE T RAVITE.
FILEEEREE X3 StageAUKIE,

6.4.3, (ESRERE
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RDD Objects DAGScheduler TaskScheduler Worker

Cluster

manager

TaskSet Task
> Block

; > < » manager

DAG

& T

/

rddl.join(rdd2) split graph into launch tasks via execute tasks
.groupBy(..)
filter () stages of tasks cluster manager
. submit each retry failed or store and serve
build operator DAG stage as ready straggling tasks blocks
| stage
failed

iRA

e B/ RDDZEFEERMKAR , XLKIKAEHANE RTCREDAG ;

* DAGSchedulerSfiX{KEK R RAIDAGHTStagekll , Mo BIMNIREE , SRR |
BEIEEKBINAAstage , BIREKEH{TStaget]l |, 5Tk T StagelIkl .

e DAGScheduler&F & Staged i TaskSet, FiETaskSetiR3zz4TaskScheduler,

e TaskScheduler taZZ B ftaskiE, REEWorkerTs s _EBnfitask,
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