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6.1 DataSet/RiZfEHY

BEARTTE, Flink{bALBERE 77 (B AB AT AR R 45 BN 4420 R
A IHAT AL

1 B U

oJi B X B AT (e 4 11

oJi RE BE TS L A5 R T 5

TR L T A AL BT IR B 7

val env = ExecutionEnvironment.getExecutionEnvironment

AL, 7 EAEpom.xmI3C A 5] A flink-scala 2. 124K E, BARGn R

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.11.2</version>
</dependency>
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6.2 HHEIR

6.2.1 SRR
6.2.2 ZE 5 RAHEIR
6.2.3 18 FH 3R
6.2.4 FH =T T R4S
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O 21 xrxuEE

7,
% &

Flink$2fit 7 M SCAF A e B A i DataSet ) 2 Fh g vk, BARWT:
readTextFile(path): 47 152 B H-5 SO N & 55 3 il DataSetZ S B £ s 4 ;
-readTextFileWithValue(path): BEHCCASAF NS, HAG SO N B # Rl
DataSet[StringValue] 2R B4 H Iz £ . 1% )71 SreadTextFile(String) A 8] ) &,
Hyz A2 StringValue, & —f ] 48] StringZ$AY, i@id StringValuefF il A4
] LUA BFAKString )t RO 2w, DR B & T
readCsvFile(path): fEfT LAIE 5 (BLHAD 2 47) 7 B F B S0, iR [Rl oo H B8R
POJOX % ;

‘readSequenceFile(Key, Value, path): zH{SequenceFile, PlTuple2<Key,
Value>ZE AR [A],

LlreadTextFile(path) A, w] LA FH 4 R 18 A1) s OO SO N 25
val dataSet : DataSet[String] = env.readTextFile("file:///home/hadoop/word.txt")
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6.2.1 XHRHBIR

i —1CSVHIE L fsales.csv, WEUT:

transactionld,customerld,itemld,amountPaid
111,1,1,100.0
112,2,2,505.0
113,1,3,510.0
114,2,4,600.0
115,3,2,500.0
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6.2.1 HRHEIR

Dl Ry DAASE FH S A% PP s B C SV LA -

package cn.edu.xmu.dblab

import org.apache.flink.api.scala.ExecutionEnvironment
import org.apache.flink.api.scala._

object ReadCSVFile{
def main(args: Array[String]): Unit = {
val bEnv = ExecutionEnvironment.getExecutionEnvironment
val filePath="file:///home/hadoop/sales.csv"
val csv = bEnv.readCsvFile[SalesLog](filePath,ignoreFirstLine = true)
csv.print()
}
case class
SalesLog(transactionld:String,customerld:String,itemld:String,amountP
aid:Double)

}
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6.2.1 XHRHBIR

REFPIIPAT A R0 h

SalesLog(111,1,1,100.0)
SaleslLog(112,2,2,505.0)
SalesLog(113,1,3,510.0)
SaleslLog(114,2,4,600.0)
SaleslLog(115,3,2,500.0)
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6.2.2 ESLXHBEIR

Flink#2{it 1 fromCollection(). fromElements()fgenerateSequence()%:
7%, RFEEE R, Bk

«fromCollection(): MES T A)EDataSeti%E, £S5 T TEHIEL
R A

«fromElements(): M4 & H s o w7y Al EDataSet# %, HArA M
BN RN — 3

generateSequence(): fa & —MEREIXIE, 2R JE7EX R A& AE R T
FIEAREE, T2 IFAT B, Pt DA 2 B AN BE PR UE— 2K

val myArray = Array("hello world","hadoop spark flink")
val collectionSet = env.fromCollection(myArray)

val dataSet = env.fromElements("hadoop","spark"”,"flink")
val numSet = env.generateSequence(1,10)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



6.2.3 1B A EHHEIR

X H PIFlink 4 & #JIDBClInputFormat2E Jysefs], 44438 A S8 I 1) VA

B C A AELINUX R G0 T 2238 T MySQLEEE 2,  fELinux s 34T an
&g] ?)jszMySQL

$ mysql -u root -p

M NEE R o E RS LR, Wi BURZIMYSQL 7, 2R)E, AT M ar
BRI, AN INAE

$ create database flink
$ use flink

$ create table student(sno char(8),cno char(2),grade int);
$ insert into student values('95001','1",96);
$ insert into student values('95002','1',94);
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6.2.3 18 X HIEIR

FriE AR S InputFromMySQL.scala, WA R :

package cn.edu.xmu.dblab

import org.apache.flink.api.common.typeinfo.BasicTypelnfo

import org.apache.flink.api.java.io.jdbc.JDBCIinputFormat

import org.apache.flink.api.java.typeutils.RowTypelnfo

import org.apache.flink.api.scala.{DataSet, ExecutionEnvironment}
import org.apache.flink.api.scala.__

object InputFromMySQL{
def main(args: Array[String]): Unit = {

B AT 5

val env = ExecutionEnvironment.getExecutionEnvironment
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) 6.23 BAAMER

%,
&

/115 FH IDBCHa A A& T I 28 B s e 1o B H s
val inputMySQL = env.createlnput(JDBCInputFormat.buildJDBCInputFormat()
[0y P SRR R B 44 B
.setDrivername("com.mysql.jdbc.Driver")

IS5 P T R B 44 R
.setDBUTrl("jdbc:mysql://localhost:3306/flink")

I1E P ERE ) - 44
.setUsername("root")
JIUH e e i
.setPassword("123456")
I PE R B i SQL
.setQuery("select sno,cno,grade from student")
7B A L PP A Hb 2515 SQLERFF — 2
.setRowTypelnfo(new RowTypelnfo(BasicTypelnfo.STRING_TYPE_INFO,
BasicTypelnfo.STRING_TYPE_INFO, BasicTypelnfo.INT_TYPE_INFO))

finish()

)

INputMySQL.print()

}
}
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6.2.3 1B A EHHEIR

Fratpom.xmlSCH:, 78 B IS U5 n MySQLAE < B, WA :

<project>
<groupld>cn.edu.xmu.dblab</groupld>
<artifactld>simple-project</artifactld>
<modelVersion>4.0.0</modelVersion>
<name>Simple Project</name>
<packaging>jar</packaging>
<version>1.0</version>
<repositories>
<repository>
<id>alimaven</id>
<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/groups/public/</url>
</repository>
</repositories>
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6.2.3 1B A EHHEIR

<dependencies>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.11.2</version>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.11.2</version>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-clients_2.12</artifactld>
<version>1.11.2</version>

</dependency>
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6.2.3 18 X HIEIR

<dependency>

<groupld>mysql</groupld>
<artifactld>mysql-connector-java</artifactld>
<version>5.1.40</version>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-connector-jdbc_2.12</artifactld>
<version>1.11.2</version>

</dependency>

</dependencies>
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6.2.3 1B A EHHEIR

<build>
<plugins>
<plugin>
<groupld>net.alchim31.maven</groupld>
<artifactld>scala-maven-plugin</artifactld>
<version>3.4.6</version>
<executions>
<execution>
<goals>
<goal>compile</goal>
</goals>
</execution>
</executions>
</plugin>
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6.2.3 1B A EHHEIR

<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-assembly-plugin</artifactld>
<version>3.0.0</version>
<configuration>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
</configuration>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</build>
</project>
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6.2.3 1B A EHHEIR

i FiMaven T EX R P it AT 4 4T 8, PG, $RACEIFlink iz T GERRIA
FlinkE£)533)) . BIT4REG, AT IERR & BB B0 T i 45 R -

95001,1,96
95002,1,94
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6.2.4 E=FXHZR%

FlinkiE ik FileSystemZ&E R 2 B I SCH RS0, XN EFRME 7 FR M RA
SEIL A8 FHEAE R SR R UE . BEF IR (LLANTHDFS. S3. Alluxio.
XtreemFS. FTPZ%) A] L4k &M SZHLFileSystems, FEiE M & RS L F)
Flink 1,
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6.2.4 E=RFNHZR%

DataSet APIH N & T HDFSEHEIE, X BE4AH — Nl HDFS XX R Gi ) —
AR, AU

package cn.edu.xmu.dblab

import org.apache.flink.api.scala.ExecutionEnvironment

object ReadHDFS{
def main(args: Array[String]): Unit = {

IIFREN AT A 55

val env = ExecutionEnvironment.getExecutionEnvironment

118 3 HE IR
val inputHDFS = env.readTextFile("hdfs://localhost:9000/word.txt")

/15T %y
iINputHDFS. print()
}
}
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6.2.4 F=FX1H&%

fEpom.xmiSCH, 75 EEINS V5 M HDFSHH < BRI, MR

<project>
<groupld>cn.edu.xmu.dblab</groupld>
<artifactld>simple-project</artifactld>
<modelVersion>4.0.0</modelVersion>
<name>Simple Project</name>
<packaging>jar</packaging>
<version>1.0</version>
<repositories>
<repository>
<id>alimaven</id>
<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/groups/public/</url>
</repository>
</repositories>

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



6.2.4 F=AXHZES

<dependencies>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala 2.12</artifactld>
<version>1.11.2</version>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.11.2</version>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-clients_2.12</artifactld>
<version>1.11.2</version>

</dependency>
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6.2.4 E=RFNHZR%

<dependency>

<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-common</artifactld>
<version>3.1.3</version>

</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-client</artifactld>
<version>3.1.3</version>

</dependency>

</dependencies>
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6.2.4 F=FX1H&%

<build>
<plugins>
<plugin>
<groupld>net.alchim31.maven</groupld>
<artifactld>scala-maven-plugin</artifactld>
<version>3.4.6</version>
<executions>
<execution>
<goals>
<goal>compile</goal>
</goals>
</execution>
</executions>
</plugin>
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6.2.4 F=FX1H&%

<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-assembly-plugin</artifactld>
<version>3.0.0</version>
<configuration>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
</configuration>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</build>
</project>
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6.2.4 F=FX1H&%

ff FIMaven T B X Fe Fr dt 1T 9m PR 4T L

AN T ALFlinkBeE A5 M HDFS, FFEBHOA R E. RAFZIFEESHENRE
N O 5EK 7B, XRMATEEELRE, wRIEEREBN, BT Ty
BN AT &

$ vim ~/.bashrc

P RAECE R BV R, IR fE. bashreXC/F iR 4k S8 intn M EC &
=5

(SRS

export HADOOP_HOME=/usr/local/hadoop
export HADOOP_CONF_DIR=${HADOOP_HOME}/etc/hadoop
export HADOOP_CLASSPATH=%$(/usr/local/hadoop/bin/hadoop classpath)

PAT WO T iy F GRS AL W B AR

$ source ~/.bashrc

5 FHflink runfis 2 #8ReadHDFSHE 7 #2% BFlink 1217 G A Flink Al
HadoopC & R3)) , WRIE TR, Sinl LA = L& 2
"hdfs://localhost:9000/word.txt" LA BN A T .
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P 6.3 HiELLik

#6-1 DataSet APIH# F 112+

HT Dife
map AN ouER, RJEIREI—AI0ER, HiE A DU — LTS
W EERE
flatMap WAN—ouE, ATPUREIFEA, —PEEZ 0K
mapPartition | Ffimap, —IRALEE—0r X B EHE
filter g%&ﬁ,ﬁ%A%ﬁﬁﬁﬁ%%,ﬁ%%#%ﬁ%%w
£
reduce TR AT R G EE, 464 n RN E—Kreducei [A] 1)
BT RSB, NERB—1HE
aggregate REEE, OFGisum. max. minds
distinct RE— N EEES EEZ ERITER
join N IE R
cross RN AN B S R KRR
union IR B AN EAEEE T S AN, R SR A R L — 3
rebalance %i&iﬁﬁ%ﬁi WP Ee v RV, BEdR Sy ks
Y T
partitionByHash | 7E 3 7 X B, AR o4 1A & Ml AT 81 4 X

partitionByRange

EREE o X, AR A M A Ve F AT o X

(Flinkgm 2544 (Scalafiz) »

B TR H EARE R |




6.3 B L

6.3.1 PR H R H 1
6.3.2 REEIERE T
6.3.3 LR KPR HT
6.3.4 EEEAERE T
6.3.5 7 X EEAE R T
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6.3.1 HIEAIBLEFHF

1.map
map(func) B AN T FK AL E B R HfuncH, FRKEEE5 RIR BN — AN B 4L
. .

val dataSet: DataSet[Int] = env.fromElements(1,2,3,4,5)
val mapDS: DataSet[Int] = dataSet.map(x=>x+10)

2 flatMap

flatMap(func) 5 map()AH1L, (HEEAN T T2 A 0] LR ST 21055 2 i H &5
8. .

val dataSet: DataSet[String] = env.fromElements("Hadoop is
good”,"Flink is fast","Flink is better")
val flatMapDS: DataSet[String] = dataSet.flatMap(line => line.split(" "))
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6.3.1 HIEAIBLEFHF

3.mapPartition

mapPartitionJ e MimapAH{l, A ZmapPartition#{F 72 £ DataSetH
BT 00 DO Bfm AT A HE

val dataSet: DataSet[String] =
env.fromElements("hadoop","spark","flink")

val mapPartitionDS: DataSet[(String,Int)] = dataSet.mapPartition(in =>
in.map( word=> (word,1)) )

4 filter
filter(func) B AE 2= %k i 2 R Bfunc e &, JFR Bl — N EHEE .. Hilln.

val dataSet: DataSet[String] = env.fromElements("Hadoop is good","Flink
is fast","Flink is better")

val filterDS: DataSet[String] = dataSet.filter(line => line.contains("Flink"))
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6.3.2 REHIERET

1.reduce

reduce’Z 7 DataSetE £ 18 E N H P B 8 H R BOR s gt 1T 50
AR, LTS AR — /N H i DataSet. reduce® 1] DIAE 4 B E
JafE b, Wl DIERIZE i b

(1) reducefiv1FHEEANEHEE L

val dataSet: DataSet[Int] = env.fromElements(1,2,3,4,5)

val reduceDS: DataSet[Int] = dataSet.reduce(_+ )

(2) reducefHF1EHED4

A DL Se 8 F groupBy B X R AR EAT 0 21, SRS AERRAN 70 kAT
reducei®fE. NHEZ— A EARSEH).
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BARIEAE

package cn.edu.xmu.dblab
import org.apache.flink.api.scala.{DataSet, ExecutionEnvironment}
import org.apache.flink.api.scala._
case class WordCount(word:String, count:int)
object ReduceOperator{
def main(args: Array[String]): Unit = {
IR HAT R 85
val env = ExecutionEnvironment.getExecutionEnvironment
118 i 55
val wordCountDS: DataSet[WordCount] =
env.fromElements(
WordCount("spark”,1),
WordCount("spark”,2),
WordCount("flink",1),
WordCount("flink",1))
IS8 e A A
val resultDS: DataSet[WordCount] = wordCountDS
.groupBy("word")
reduce((wl,w2)=>new WordCount(wl.word,wl.count+w2.count))
resultDS.print()

}
}
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2.aggregate

aggregate ¥ —Hc R E S IEREAME, AT UAERAEREANEE L, ]
IAERITE 40 1. Aggregate BRELELFER A (SUM) | KRig/ME (MIND FI
K AME (MAX) . £ aggregate sk 3 8] HandiZ .

(D 1FHT BN HIESE L

package cn.edu.xmu.dblab

import org.apache.flink.api.java.aggregation.Aggregations
import org.apache.flink.api.scala.{DataSet, ExecutionEnvironment}
import org.apache.flink.api.scala._

object AggregationOperator{
def main(args: Array[String]): Unit = {

IREAAT A 552
val env = ExecutionEnvironment.getExecutionEnvironment
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RERERET

118 3 U
val input: DataSet[(Int,String,Double)] = env.fromElements(
(1,"spark",3.0),
(1,"spark",4.0),
(1,"spark",4.0),
(1,"flink",5.0),
(1,"flink",6.0),

)

I35 7€ B0 ¥ 5 i e i A
val output: DataSet[(Int,String,Double)] = input
.aggregate(Aggregations.SUM,0)
.and(Aggregations.MIN,?2)

JI4T BN
output.print()
} R R 2 R

} (5,flink,3.0)
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6.3.2 REHIERET

(2) fEH T4 L

package cn.edu.xmu.dblab
import org.apache.flink.api.java.aggregation.Aggregations
import org.apache.flink.api.scala.{DataSet, ExecutionEnvironment}
import org.apache.flink.api.scala._
object AggregationOperator{
def main(args: Array[String]): Unit = {

IR B FRAT IR 5
val env = ExecutionEnvironment.getExecutionEnvironment

118 3 U
val input: DataSet[(Int,String,Double)] = env.fromElements(
(1,"spark",3.0),
(1,"spark",4.0),
(1,"spark",4.0),
(1,"flink",5.0),
(1,"flink",6.0),
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6.3.2 REHIERET

I35 7 B0 3 5 1 e e A
val output: DataSet[(Int,String,Double)] = input
.groupBy(1)
.aggregate(Aggregations.SUM,0)
.and(Aggregations.MIN,?2)

13T B
output.print()

}
}

e I

(2,flink,5.0)
(3,spark,3.0)
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BARIEAE

3.distinct

distinct® 1 F T 2% DataSet™d frfi = E 0%, SZHU1T:

val dataSet: DataSet[String] =

env.fromElements(*hadoop”,"hadoop”,"spark","flink")
val distinctDS: DataSet[String] = dataSet.distinct()

(FlinkZm 2 3L (Scalafiz) ) JEITR2=ENLE S F



6.3.3 ZRKKKE T

1.join

ER(oin) R EARYE 15 2 B SRR M a5, PR R ARTE L £ 1 7 BUE i
— .

(1) AERREHRIE

val inputl: DataSet[(Int,String)] = env.fromElements((1,"spark"),(2,"flink"))
val input2: DataSet[(String,Int)] = env.fromElements(("spark",1),("flink",2))

val result = inputl.join(input2).where(0).equalTo(1)
result.print()

REFPFT BN tH 45 R0 h

((1,spark),(spark,1))
((2,flink),(flink,2))

(Flink4i 345t (Scalafin) ) 8 12 LR



6.3.3 ZRKKKE T

(2) #HJoinFunctioniE: R ¥ e =,

FlinkZ FFEE BT 2 H Fa 2 B 2 XM JoinFunction, & 1 N\ R 28 10 508
B B EAR Jo =AU T EAR SR TR RO B e R AL R e L, IRl — gt i
RS EYiE A E T

package cn.edu.xmu.dblab
import org.apache.flink.api.scala.{DataSet, ExecutionEnvironment}
import org.apache.flink.api.scala.__
case class Student(name: String, lesson: String, score: Int)
object JoinFunctionTest{
def main(args: Array[String]): Unit = {

IR E AT IR 5
val env = ExecutionEnvironment.getExecutionEnvironment

I R IFAT B

env.setParallelism(1)
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6.3.3 ZRKKKE T

118 3 U
val students: DataSet[Student] = env

fromElements(Student("xiaoming","computer”,90),Student("zhangmei
" "english",94))

I35 7 B0 B Y ) e 5 A
val weights: DataSet[(String,Double)] =
env.fromElements(("computer",0.7),("english",0.4))
val weightedScores =
students.join(weights).where("lesson").equalTo(0){
(left,right) => (left.name,left.lesson,left.score*right. _2)

}
/19T E i
weightedScores.print()
} } R [ H 4 R0

(xiaoming,computer,62.99999999999999)
(zhangmei,english,37.6)

(FlinkZ 22550 (Scalali) ) B TR R L R K-




6.3.3 LR KEHLHE

(3) #FlatJoinFunctioniZ: ik ¥ 11 TE 2

JoinFunctionflFlatJoinFunctionj5¢ %, FMap %FIatMapE’J?‘%?%%’éUH’J
FlatJoinFunctionn] LLR [Al— P EGE 21Ntk , Al DIASIR [FEfT 45 2R
BT

package cn.edu.xmu.dblab
import org.apache.flink.api.scala.{DataSet, ExecutionEnvironment}
import org.apache.flink.api.scala.__

case class Student(name: String, lesson: String, score: Int)
object FlatJoinFunctionTest{
def main(args: Array[String]): Unit = {

IR HAT A

val env = ExecutionEnvironment.getExecutionEnvironment

IV BRI AT

env.setParallelism(1)
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6.3.3 LR KEHLHE

I35 7 BT XS B 2R e 0t A
val weights: DataSet[(String,Double)] =
env.fromElements(("computer",0.7),("english",0.4))
val weightedScores =
students.join(weights).where("lesson").equalTo(0){
(left,right,out:Collector[(String,String,Double)]) =>
if (right._2>0.5) out.collect(left.name,left.lesson,left.score*right. 2)

}
13T B
weightedScores.print()

}
}

AR R A BT
(xiaoming,computer,62.99999999999999)
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6.3.3 ZRKKKE T

2.Cross

cross5 1R IR G T I — LR, IR [BIROE B 1 S R 2R BT
HEGEATHIE R RA, IR B R 805 128 - MR R A S 'k
T RIAEE 17 ROR LR Ml S h AT & B o fF R BT AT A

package cn.edu.xmu.dblab

import org.apache.flink.api.scala.{DataSet, ExecutionEnvironment}
import org.apache.flink.api.scala.__

import org.apache.flink.util.Collector

case class Coord(id:Int,x:Int,y:Int)
object CrossOperator {
def main(args: Array[String]): Unit = {
IBREUHAT P85
val env = ExecutionEnvironment.getExecutionEnvironment

IV BRI AT

env.setParallelism(1)
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6.3.3 LR KEHLHE

RO E A €T
val coordsl: DataSet[Coord] = env.fromElements(Coord(1,4,5),Coord(2,6,7))
val coords2:DataSet[Coord] = env.fromElements(Coord(3,8,9),Coord(4,10,11))

I35 € BT X Hiyfa 58 1 e e A
val distances = coordsl.cross(coords2){
(c1,c2) => val dist = math.sgrt(math.pow(cl.x-c2.x,2)+math.pow(cl.y-c2.y,2))
(cl.id,c2.id,dist)

}

13T B
distances.print()

}
}
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6.3.3 LR KEHLHE

AR B4 5 R A0 R

(1,3,5.656854249492381)
(2,3,2.8284271247461903)
(1,4,8.48528137423857)
(2,4,5.656854249492381)
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6.3.4 EERIEXLETF

LR R &285H 1 72union, T EM TS5 IFM - -DataSetdida s, M4
B R o AR U R, 2 RS rT LRSS . SEfIan T

val dataSetl: DataSet[(Int,String)] = env.fromElements((1,"spark"),(2,"flink"))

val dataSet2: DataSet[(Int,String)] = env.fromElements((3,"hadoop"),(4,"storm"))
val result: DataSet[(Int,String)] = dataSetl.union(dataSet2)
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6.3.5 D XIRIERE T

1.Rebalancef& =
ALEARIE R WA B R, REARHI My Kea N . AR
val dataSet: DataSet[String] = ...

val result = dataSet.rebalance().map{...}

2 .Hash-Partitiont& ={;
AR AR T P A B AT B o X . R T -

val dataSet: DataSet[(String,Int)] = ...

val result = dataSet.partitionByHash(0).mapPartition{...}

3.Range-Partitiont =
AR AR A B Ve B AT 70 X . AR T

val dataSet: DataSet[(String,Int)] = ...
val result = dataSet.partitionByRange(0).mapPartition{...}
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6.4 FHEim 4

13O/ 4 H 4 H

Flink 2 F7 2 PPl e & B0 SCf, AR SO RIHDRES U4, [FRY,
Flink 32 F7 Z2 FpOCHE a0, BSOSO, CSVIXHEE . IX AT 4H O
A B T

FE i B 4 HH B A S R R

val dataSet: DataSet[(Int,String)] = env.fromElements((1,"spark"),(2,"flink"))

dataSet.writeAsText("file:///lnome/hadoop/output™)
env.execute()

TR, 2 Fexecute() vk, 75 I JGvA L Eiodh SR da Y 21 S04
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6.4 FHEim 4

R A2 4 BIHDFS I 70 R

val dataSet: DataSet[(Int,String)] = env.fromElements((1,"spark"),(2,"flink"))

dataSet.writeAsText("hdfs://localhost:9000/output"”)
env.execute()

7Eff FIMaven T 4w R T BAEH, pom.xmISCAER A & F16.2.475
PIAATE, RIS, MESIE6.2.4 W SRS E, 18
i i A 5 AHDFS.
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6.4 FHEim 4

2.8 F 4 H 2 1

7EDataSet APIH, ] LU B & X FJOutputFormat 7 £k € X 5 B Ak
124 2405 M OutputFormat, 51 1JDBCOutputFormatAil
HadoopOutputFormat&s .

T HA2 S AMySQLEE 2 11 5241 -
package cn.edu.xmu.dblab

import org.apache.flink.api.java.io.jdbc.{JDBCInputFormat, JDBCOutputFormat}
import org.apache.flink.api.java.typeutils.RowTypelnfo

import org.apache.flink.api.scala.{ExecutionEnvironment, }

import org.apache.flink.types.Row

import org.apache.flink.api.scala.DataSet

import scala.collection.mutable.ArrayBuffer
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6.4 FHEim 4

object WriteMySQL {
def main(args: Array[String]): Unit = {
val env = ExecutionEnvironment.getExecutionEnvironment

val arr = new ArrayBuffer[Row]()

val rowl = new Row(3)
rowl.setField(0, "95001")
rowl.setField(1, "2")
rowl.setField(2, 94)

val row2 = new Row(3)
row2.setField(0, "95002")
row2.setField(1, "2")
row2.setField(2, 88)

arr.+=(rowl)
arr.+=(row2)
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6.4 FHEim 4

val data: DataSet[Row] = env.fromCollection(arr)
data.output(JDBCOutputFormat.buildJDBCOutputFormat()
I H 0 2 SR WX B 44 R
.setDrivername("com.mysql.jdbc.Driver")
11 s e SR
.setDBUrI("jdbc:mysql://localhost:3306/flink")
Il B PE BB - 44
.setUsername("root")
I B3 2 SR A
.setPassword("123456")
I H04 AR A\ SQL
.setQuery("insert into student (sno,cno,grade) values(?,?,?)")
finish())

env.execute("insert data to mysqgl")
System.out.printin("MySQL 5 A& ! ")
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6.4 FHEim 4

i FIMaven T. B XA Pt AT 9 BEFT BT,  pom.xmISC A H N 5H16.2.375

FAE A FTERIILAG, 1R HIFIinkHiE1T, e EMySQLEHE 7+
EPNLE Sfie

3.5 v it

DataSet APIF L print) 7L E T8 P imf it . FEERNZE, HiA
Fprint() 7 i 8E £ H 2 b5 UG, AREH A Hexecute() 714, &
N2 4 4
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6.5 E

FrE i E TR € — MIHME, H e LA St EYIMES 2] — A
G R, R RN ASEO TR ETTE, e — &M
A5 2 TH B gh R

IERIF BRI R EE IR RINA, thadLEs s ST E
545, DataSet APIXERTHE DI BE I SCRIAEXT L5838, EMERE i
HA A Nt FEAEZE W B BRI . FlinkHp Bk AT = B H P b
B, B4k fCitE (Bulk Iteration) FIREIELIHE (Delt
Iteration) .

6.5.1 =15
6.5. 2 B kA
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EEIERESB BN IR, S —ERERIRE, RAERER. F6-1
s T AR AT, BRI

*lteration Input GERHIAN) : VIR NEEGE E—0ERTHR RS R
Step Function CGEERERED : PRRBIAER —ERFE ST, EH
— RANFE TR, Hlimap. flatMap. joinZs.

Next Partial Solution (FEIZE5R) . F—ERTERISE R, g kiks)
T —RERTHE A

elteration Result GEREER) : mE— &R ME R, w2
DataSinkal & KX 2 Rt (EN T —DNETHREA) .

Next Partial Solution -—fgj)

Iteration Input Iteration Result
Step Function >

2

Iterate

K6-1 &EiEARPUTIERE
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AR S5 R AR AT 2 -

& BB RIBAREL: AT AR AR SEAT, ST B B RIEARE
AL

« € ISR eV B SCR & BRAUIIGEIR . ik 21k 2%
PH B N SumeR B ge it 45 RN T F W 21 EIEAR
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N AN CnE6-2 ) 5 s i EACTH E A A 5 4 A
B AT e E, BRI

slteration Input GEEAD « M—E IR eI e A ZdE, V11651
JER S TN

Step Function CGEERED « BERREZE —Imap®E 1, BB
Whna;

Next Partial Solution (F[aE]Z55H) . BRI B4 H 45 R N2 hmapE
FHI%IN

elteration Result GERZER) : ZiF107KIER, BFAWIEREE N T 10,

Next Partial Solution .
N~ A
11
;(\M_m/ ‘

12

13

Qz/ Step Function 14
4 15

Iterate

e

K6-2 — > aE AR =2
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FLRIEAR
map(1) -> 2
map(2) -> 3
map(3) -> 4
map(4) ->5
map(5) -> 6

HF2UIEAR
map(2) -> 3
map(3) -> 4
map(4) ->5
map(5) -> 6
map(6) -> 7

H100EAR

map(10) -> 11
map(11) -> 12
map(12) -> 13
map(13) -> 14
map(14) -> 15

B IS ACRD R i SR AR AL L
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X B — A Eih A S —8 F S0 R 7 VR SR IRL

IS RROTERNZ OB B — P IRIE, B TR
S=Pi*R?=Pi, FrLL, AT EHH XA G H AR ST LA S R 2T
X BLPATAT DAAE — NI I D5 T o SR B DY 73 22— i TR B TR A
XRE B T RO TEAR ) 445 2 B R B TR AR 7 Wl v+ 5B e B T AR e 2 AJ
DM MR 7, RRERA IET R A =, B, AmA s E T
e, B, Spw:Spyp=min, XFEHL AT DU R E R A Can&le-
Aff7R) , WA LLHREMEBE T
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TR SR R DT A T LR A R AR PR AR

package cn.edu.xmu.dblab
import org.apache.flink.api.scala._
object ComputePi{

def main(args: Array[String]): Unit = {

B EIAT IR
val env = ExecutionEnvironment.getExecutionEnvironment

ROV ERAIEITE S

val initial = env.fromElements(0)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



13T IR
val count = initial.iterate(10000) { iterationinput: DataSet[Int] =>
val result = iterationlnput.map { i =>
val x = Math.random()
val y = Math.random()
I+ (f(x*x+y*y<1)1else0)
}

result

}
I 5[5 A %

val result = count map { ¢ => ¢/ 10000.0 * 4 }

IHT EN %
result.print()

}
}

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



wmEe-5p, MEIRHARTRELEREELR, MM N EEE
H——WorkSetflISolutionSet, &K F N IX AN E s S AT IRACTHE,
SR J5 XFWorkSeti#t1T1E4 iz H I+ B AW 5 B SolutionSet,  B.211A B EA,
KB E WorkSet 7S, SR Ja i B iEA T 45

<::> ///r Next WorkSet <i}§>
Initial 4

WorkSet

A

Step Function

D || e ®

\¥/ .
Initial SolutionSet <::>
) Solution i« .
SolutionSet Set lteration Result
\¥/

\\\\ Delta lterate ////

-5 1 AT A

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



IR B LT P IR:

*lteration Input GEARHIAD : FEHUHI 4 WorkSetH1 4145 SolutionSetff

5 AT E R 5

*Step Function CGPERRED  ERIGERE P K E 7%, AL
R Fmap. flatMap. join&s ik,

‘Next Workset/Update Solution Set (H1[a]Z5 58 ) : Next WorkSetH T-IK
FNEARITH, S xR —IREARTH 5 H, 1 H SolutionSet# 4l A~ 52
o PIAEAE RS n] LA A0 B8 R B0 B B B

‘lteration Result GEREER) « &a—U0EMITERHH, <o 2|

DataSinkai & &% F| P (EA R —DMETHEAN) .

R IR L LKA LUFR E M-
‘WorkSet y=: U T — iR AWorkSet =, 2 1EikAR;
o NIEAIRE: M1 B IRBGE I 8 e B s o g, & bk
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6.5.218 = 151X

NS AN E AR VA S

IER EIIL SRR S
val initialSolutionSet: DataSet[(Long, Double)] = //[...]
val initialWorkset: DataSet[(Long, Double)] =//1]...]

11V B IEARIREL
val maxliterations = 100
val keyPosition =0
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AR =SS AR S
val result = initialSolutionSet.iterateDelta(initialWorkset, maxlterations,
Array(keyPosition)) {
(solution, workset) =>

val candidateUpdates = workset.groupBy(1).reduceGroup(new
ComputeCandidateChanges())

val deltas = candidateUpdates.join(solution).where(0).equalTo(0)(new
CompareChangesToCurrent())

val nextWorkset = deltas.filter(new FilterByThreshold())

(deltas, nextWorkset)

}
I AT R A 25 R

result.writeAsCsv(outputPath)

env.execute()
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[ AR s ] DEE Oy e — A LA R (nEe-6fn ), R
A E, AR EEEE RN R, R A RS ET R AR IR
2, FEFIT R ERSAFAE M, MARESNIFRERETFE. WRA
) AR E, IR R RRE MRS i 29 DL — I fidla e, XM
= HBURGENAE

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



TaskManager
slot(f8) | | slot(f#) | | slot(F&)
Pis = =
|| | =8| |[ZR
task task task
A 4% A
TaskManager
slot(f#) | | slot(f#) | | slot(f#)
HE HE *=E
T | || 2R | 2R
task task task

TaskManager

slot(f#) | | slot(f) | | slot(f#)
broadcast(/" %)

TaskManager

slot(#8) | | slot(##) | | slot(f%)
broadcast()” %)
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A LL{# Fl DataSet APIHE £t fjwithBroadcastSet(DataSet, String) J5 v K & X
TR E, RNTERE TS, Hy, BINESERTEHN
DataSet#(#z4E, TEA) AT ZEIELE, F2NMSHE) HLER
%% . DataSet API3Z #:7ERichFunction## H i id RuntimeContextisz Bt 2]
AR E . HSefERichFunctiond s28lOpen() 7%, A5 U H
getRuntimeContext() 77 53K HUW A fJRuntimeContext, 2% 1# A
getBroadcastVariable() /vt ) #5485 & L FRRE) /AR &
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package cn.edu.xmu.dblab

import org.apache.flink.api.common.functions.RichMapFunction
import org.apache.flink.api.scala.ExecutionEnvironment

import org.apache.flink.configuration.Configuration

import scala.collection.mutable.ListBuffer

import org.apache.flink.api.scala._

object BroadcastDemo {
def main(args: Array[String]): Unit = {
val env = ExecutionEnvironment.getExecutionEnvironment

val rawtData = ListBuffer[Tuple2[String,Int]]()
rawtData.append(("hadoop"”,48))
rawtData.append(("spark"”,42))
rawtData.append(("flink",46))

val tupleData = env.fromCollection(rawtData)
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NBE R BT SR 2R
val broadcastData = tupleData.map(x=>{
Map(x._1->X. 2)
)

val books = env.fromElements(*hadoop","spark"”,"flink")
val result = books.map(new RichMapFunction[String,String] {

var listData: java.util.List{Map[String,Int]] = null
var allMap = Map[String,Int]()

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



override def open(parameters: Configuration): Unit = {
super.open(parameters)
IREL T $R A% 5 2 5
this.listData =

getRuntimeContext.getBroadcastVariable[Map[String,Int]]("broadcastMapName")
val it = listData.iterator()
while (it.hasNext){
val next = it.next()
allMap = allMap.++(next)

}
}

override def map(value: String) = {
val amount = allMap.get(value).get
"The amount of "+value+" is:"+amount

}

}.withBroadcastSet(broadcastData,""broadcastMapName")

result.print()

}

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



AR B4 5 R A0 R

The amount of hadoop is:48
The amount of spark is:42
The amount of flink is:46
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FH*% T -DataStream API =, DataSet APIFIN HAA R 2, H2, I
ARFFInkAE K E A IR . FlinkdCIEIE & 2 TREaE 1),

I, wPLE s — &5 2k R A FR B AR B . A F 4 DataSetdn FE R
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+iz0m: #rm T e |
£ ?Q o EITRE SRR R aeTER

E-mail: ziyulin@xmu.edu.cn

> ¢ . AN AT http://dblab.xmu.edu.cn/post/linziyu
KR A sE S = B http://dblab.xmu.edu.cn

TR, 5, 19784EH4, it (B FIbi ks , EERME KBEZ0T, BONETTRETHENL
Rl REIEZ, SEETTREE BRI SHEAR G R KB, S A BANCE R R K. R EEL
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RIFEFEENY , FHFRARER. LYNEN LGB, &% T ENERE N KRB REA LIRS &,
REOT AN A 2 S KRB R A e e 5 A . — 3RS, AEV7 A &t 200 5k, Bitii &gt
100075 K«
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