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5.1 DataStreamZR &Y
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val env = StreamExecutionEnvironment.getExecutionEnvironment

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



5.1 DataStreamZR &Y

= B4 pom.xmISC A 5] A flink-streaming-scala_ 2.124K#i %, BAxanT.

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

</dependency>
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5.1 DataStreamZR &Y

5.1.1 H I
5.1.2 Z Pz %
5.1.3 é&fﬁiﬁu Ly
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5.1.1 ¥R

1.4 & E PR
(1) TR IR
Flink 32 F A SO i BUEOHE B 21347 SIS 5% H 74 i pDataStreamiz

5], W] LU readTextFile(path) /7 & AL BOCA SO, Herpr, path#R7R X
A SCAF ) B AR

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



5.1.1 #IER

package cn.edu.xmu.dblab
import org.apache.flink.streaming.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
object FileSource{
def main(args: Array[String]): Unit = {

IR B IRAT IR 5
val env = StreamExecutionEnvironment.getExecutionEnvironment
11N 48 B A1) 3 e YR
val dataStream = env.readTextFile(file:///usr/local/flink/README.txt)
IHT BN H
dataStream.print()
IR i A AT
env.execute()
}
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/usr/local/flink/README.txt

5.1.1 ¥R

(2) Socket# g

FlinkTi] D438 i3 i F socket TextStream J7 i M\ Socketdi I 32 N Ei 3,
7E 1/ FsocketTextStream 7 iERf, —MK T EIRALAN2=40, RIPHubE
A 1, R A2 — NS

val socketDataStream = env.socketTextStream(“localhost”,9999)
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(3) EEHIEIH
Flink 7] DL H 826 Javask Scalaf: 7 4 & 2 5 i DataStream £ 45 42

¥ FHfromElements 5 Mt &£ & @ DataStream# a4, &)
I

val dataStream = env.fromElements(Tuple2(1L,3L), Tuple2(1L,5L))

# HfromCollection /7 7| R @) i DataStreamE #5 4, ERJUIT

val dataStream = env.fromCollection(List(1,2,3))
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2 KafkaZ s )5
(1)Kafkaf#i /i

Kafkajfe — s ik s A R AIT RIVE B RS, N T EiF B AR A
F Kafka, 1XH 43— T KafkafHH It & -

‘Broker: KafkafEff & — P Mk As, XEEHRSS 48 5FK yBroker.
“Topic: 5k & A 2|KafkatE#f HITH B A — 20, XN EABHRR N
Topic. )3 EANETopicH )W B 7 A7, &% E—1-TopicH)H B BEIR R
T — 8z "Broker I, {HH 7 H 7518 E7H B W Topic, BIAJA: = aiHE 3%
B, A IR OEHEAE T AL

Partition: ZYF FHIMES, & Topictl & — A EkZ /N Partition.
Producer: 191 & AmiH 5 2|Kafka Broker

«Consumer: JHEVH##, IMKafka BrokeristEUyHE S 1% 1 b o
«Consumer Group: &~Consumer)gT— ¥ € K JConsumer Group, A
NEEConsumerfs £ Group Name, # /45 7EGroup Name, NIJ& 1Bl
f)Group.

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



5.1.1 #IER

(2)Kafkarf % TAE

VilrKafka® W R M Chttps://kafka.apache.org/downloads) , F#
Kafkafa i€ it 4<kafka_2.12-2.6.0.tgz

FTH— A&, N R4 8 5hZookeeper i 4 :

$ cd /usr/local/kafka
$ ./bin/zookeeper-server-start.sh config/zookeeper.properties

IS8 —AN%Kum, SREHIN T 28 3)Kafkak 45

$ cd /usr/local/kafka

$ ./bin/kafka-server-start.sh config/server.properties
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5.1.1 #IER

TR =A%, R N B4 E e XA4FN

“wordsendertest” 1] Topic:

$ cd /usr/local/kafka

$ ./bin/kafka-topics.sh --create --zookeeper localhost:2181 \

> --replication-factor 1 --partitions 1 --topic wordsendertest
#iXTopicHwordsendertest, 2181/&ZookeeperERil )i 115, --
partitions & Topic BL[H K 4> X %, --replication-factor/&#) %=, 7E
Kafkafe it e, BT XBEZ8IR BrbAA &0

#0] UL R listg i Bl G i i Topic, SREE _E G 1) Topicsg 5477
$ ./bin/kafka-topics.sh --list --zookeeper localhost:2181

T ZEFE#E (Producer) RPzA4:E—SbelR, 157E MFTREE NS HNT
[ A2

$ ./bin/kafka-console-producer.sh --broker-list localhost:9092 \

> --topic wordsendertest

(Flinkgm 23L&t (Scalah) » BITKE




5.1.1 #IER

Y ET & (RBELIRA “Hres4&am” ) N B2 i A\ — L S B ],
BRI TN

hello hadoop
hello spark

XL HLR R BRI, S iKafkadfi 92 2 PUE KIS H Y& . IAERT LA
R MHPE, REFENIA LA ARSI 18 75T IR A
i, HAN T IHI AR

$ cd /usr/local/kafka

$./bin/kafka-console-consumer.sh --bootstrap-server localhost:9092 \
> --topic wordsendertest --from-beginning

ATUESR], R b iahin e R

hello hadoop
hello spark
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5.1.1 #IER

(3) 9w HFlink#2 718 A KafkaZi i 5

7t “~/flinkapp/src/main/scala” H 3 T #r &3 3 fFKafkawordCount.scala

package cn.edu.xmu.dblab

import java.util.Properties

import org.apache.flink.streaming.api.scala.

import org.apache.flink.streaming.connectors.kafka.FlinkKafkaConsumer
import org.apache.flink.api.common.serialization.SimpleStringSchema
import org.apache.flink.streaming.api.windowing.time.Time

#VE: RIRAMSE T — T
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object KafkaWordCount {
def main(args: Array[String]): Unit = {

val kafkaProps = new Properties()

IIKafkalr]— L& & P+
kafkaProps.setProperty("bootstrap.servers", "localhost:9092")
I T AE ) TH 9 4

kafkaProps.setProperty("group.id", "groupl")

IR R RIHAT A5

val evn = StreamExecutionEnvironment.getExecutionEnvironment

#VE: RIRAMSE T — T
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5.1.1 #IER

116 Kafkal{ i 2% %, wordsendertest)& 231 %% ) Topic
val kafkaSource = new
FlinkKafkaConsumer[String]("wordsendertest",new
SimpleStringSchema, kafkaProps)
115 B EsHT P offsetFF 4R H 9t
kafkaSource.setStartFromLatest()
18 3 % offset
kafkaSource.setCommitOffsetsOnCheckpoints(true)

#VE: RIRAMSE T — T
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5.1.1 #IER

1148 2 Bl I

val stream = evn.addSource(kafkaSource)

11 B e R 4R
val text = stream.flatMap{ _.toLowerCase().split("\W+")filter { _.nonEmpty} }

.map{(_,1)}

keyBy(0)
timeWindow(Time.seconds(5))
.sum(1)

/13T B
text.print()

IR P R AT

evn.execute("Kafka Word Count")
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5.1.1 #IER

£ FlinkKafkaConsumer f4fiKafka j4 S, FATA] LARC B S
BIGHAIE, AL LR

esetStartFromGroupOffsets()

PONELE IR RAF Hoffset(5 2, WERENMAE —IKES), BHAR
Rk Foffsetfs B, NI2HRHES $auto.offset.reset i) E K347 H s 5t
HY s

esetStartFromEarliest()

M F BB AR AT 2, RIS A7F i A offset(5 & ;
*setStartFromLatest()

M e B AR AT 2, RIS A7 A offset(E &
setStartFromSpecificOffsets(Map<KafkaTopicPartition, Long>)
MFE E AN E AT IH P
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5.1.1 #IER

AL “~Mflinkapp” HF TFHE—"pom.xml3C4F, WHEUT:

<project>
<groupld>cn.edu.xmu.dblab</groupld>
<artifactid>wordcount</artifactld>
<modelVersion>4.0.0</modelVersion>
<name>WordCount</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>

#E: RRNELERN T
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<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>

#E: RRNELERN T
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5.1.1 #IER

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-connector-kafka_2.12</artifactld>
<version>1.11.2</version>
</dependency>
</dependencies>
<build>
<plugins>
<plugin>
<groupld>net.alchim31.maven</groupld>
<artifactld>scala-maven-plugin</artifactid>
<version>3.4.6</version>
<executions>
<execution>
<goals>
<goal>compile</goal>
</goals>
</execution>
</executions>
</plugin>

#E: RRNELERN T
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<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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5.1.1 #IER

¥ FHMaven T. E. % KafkaWordCountf& /#4749 134T 1, 7RIS,
£ — AN LinuxZ i, PATWI NS BiTER GEfIAE 4 )5 3Flink) -

$ cd ~/flinkapp
$ /usr/local/flink/bin/flink run \

> --class cn.edu.xmu.dblab.KafkaWordCount \
> . [target/wordcount-1.0-jar-with-dependencies.jar

ﬁﬁﬁgaéﬁzﬂﬁﬁﬁ “ErrEAum” N, BEHEAFAR (BT
Hlel %)

hello wuhan
hello china
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SRIG, FrEE— A Linux&im, AT T ard:

$ cd /usr/local/flink/log
$ tail -f flink*.out

A LVE B B s an M5 R

==> flink-hadoop-taskexecutor-0-ubuntu.out <==
(hello,1)

(wuhan,1)

(hello,1)

(china,1)
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5.1.1 ¥R

3.HDFSE IR

fEHDFSH] “/user/hadoop” H kA @)% — N SCA S fFword.txt, HHES
W 3IT A

hello hadoop
hello spark
hello flink

£ “~[flinkapp/src/main/scala” H 3¢ N @A s 44
ReadHDFSFile.scala, W& F:

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



5.1.1 #IER

package cn.edu.xmu.dblab
import org.apache.flink.streaming.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

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

IR B FRAT IR 5
val env = StreamExecutionEnvironment.getExecutionEnvironment

1IN #E B i E 3

val dataStream = env.readTextFile("hdfs://localhost:9000/user/hadoop/word.txt")

IHT EN %
dataStream.print()

IR PP fil R AT

env.execute()

}
}
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N T AEFINKBERS S 35 IHDFS, 7 Z7E pom.xml i Ik #ihadoop-
commonfihadoop-client, EA&R 21T :

<project>
<groupld>cn.edu.xmu.dblab</groupld>
<artifactld>wordcount</artifactld>
<modelVersion>4.0.0</modelVersion>
<name>WordCount</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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<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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<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-connector-kafka_2.12</artifactld>
<version>1.11.2</version>
</dependency>
<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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5.1.1 #IER

<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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5.1.1 #IER

<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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5.1.1 #IER

i FiMaven T E. Xt ReadHDF SFile f2 /7 #E 4T 4 B3 47 0.

N T AEFlink S A2 R e R U5 A HDFS, b s EE or s L . F17F
~/.bashrc3C A, ZXAFH IR AR ER SVPRIRE, 2857 . bashre A4k
RN T ECEAS B

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

PATIN N AR AT | B E AL

$ source ~/.bashrc

BT BFlink, AT LEFIinkBERE A H S8 KA B AR 5
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5.1.1 #IER

PAT AN N g 21U R e 32 B Flink iz 47

$ cd ~/flinkapp

$ /usr/local/flink/bin/flink run --class
cn.edu.xmu.dblab.ReadHDFSFile ./target/wordcount-1.0-jar-with-
dependencies.jar

HATI a2 2IFlinkiziT H & EBE R H 4558 .

$ cd /usr/local/flink/log
$ tail -f flink*.out

UESIHEREE T~ MEE:

==> flink-hadoop-taskexecutor-0O-ubuntu.out <==
hello hadoop
hello spark

hello flink

(FlinkgmFE3EAY (Scalaki) ) B k2%
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4. 5 7€ SR

A] DLt seE SourceFunction$sz H B3 4k #k RichSourceFunctionZE K & X
B FERE N BBV, AT LUE I se3l ParallelSourceFunctiondz 1B 4k
7K RichParallelSourceFunctionZ$ K & X FF &K F iz . 18 5¢ IR IR 2 X
LLJ5, ] LLif F StreamExecutionEnvironmentftjaddSource /7 = is & 4E
TE

package cn.edu.xmu.dblab

import java.util.Calendar

import org.apache.flink.streaming.api.functions.source.RichSourceFunction

import org.apache.flink.streaming.api.functions.source.SourceFunction.SourceContext
import org.apache.flink.streaming.api.scala.

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import scala.util.Random

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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object StockPriceStreaming {
def main(args: Array[String]) {
B E AT IR
val env = StreamExecutionEnvironment.getExecutionEnvironment

11 B F AT

env.setParallelism(1)

IS M HE T

val stockPriceStream: DataStream[StockPrice] = env
113Z 5035 7 HH StockPriceSource KB AL A A%
.addSource(new StockPriceSource)

IFTERZE R
stockPriceStream.print()

IIRE PP fil R AT

env.execute("stock price streaming")
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class StockPriceSource extends RichSourceFunction[StockPrice]{
var isRunning: Boolean = true
val rand = new Random()
HRJAE L BEZE O A%
var priceList: List{Double] = List(10.0d, 20.0d, 30.0d, 40.0d, 50.0d)
var stockld =0
var curPrice = 0.0d

override def run(srcCtx: SourceContext[StockPrice]): Unit = {
while (isRunning) {

IAER B BE R LI B — AR
stockld = rand.nextInt(priceList.size)
val curPrice = priceList(stockld) + rand.nextGaussian() * 0.05
priceList = priceList.updated(stockld, curPrice)
val curTime = Calendar.getinstance.getTimelnMillis
11 2 TR U 4R 5 N\ SourceContext
srcCtx.collect(StockPrice("stock " + stockld.toString, curTime, curPrice))
Thread.sleep(rand.nextint(10))

}

override def cancel(): Unit = {
ISRunning = false

}
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ff FHHMaven T B G e P BT 90 134T 8, JHEAZ RIFlink 24T GEAIAFlink
OB . ARG, FELinuximhHaTrin i aE 45 R .

$ cd /usr/local/flink/log
$ tail -f flink*.out

PAT Eikar & LUa, Wl BAER B PSRN K 25

==> flink-hadoop-taskexecutor-0-ubuntu.out <==
StockPrice(stock 4,1602031562148,43.48818983060794)
StockPrice(stock 1,1602031562148,22.961883104543286)

StockPrice(stock 0,1602031562153,8.240087598085388)
StockPrice(stock 3,1602031562153,42.10778022717849)

(FlinkZm 2344 (Scalafin) ) JE 1T R2=1HEA




5.1.2 HBIE I

3. BHZ LR

1. T HLidx 2. T H MO union- 4. PRI BN
filter. map window join, split
connect

151 K e 4 51 1) DY A 2R 2
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5.1.2 ¥ HEiE

#5-1 % H )DataStream# i 5 1

BRAE A\ H KRR EX
map(func) DataStream->DataStream |} — > DataStream H* [¥) £ 1> JT &A% 128 2| bR
HfuncH, FHRLERREAN—DH W
DataStream
flatMap(func) DataStream-»DataStream | 5map()AHAL, (E4E M4 A\ JG 2 A0 0] DL
F0BY 2 N HH 45 R
filter(func) DataStream—>DataStream | i ik i /& R Ffunc it ot &, FEiR A — 4
BT I s A
keyBy() DataStream->KeyedStream | #4545 & (] Key ¥t 4 A [f] DataStream¥% # Jy
KeyedStream
reduce(func) KeyedStream->DataStream | ¥4 A ) KeyedStreamid it 4% A\ ) H 7 H &
SR BRI funciR B b AT 2 56 Ab
o=l KeyedStream—>DataStream | #R ¥ 45 & I BT B &4
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5.1.2 ¥ HEiE

1.map

map(func)#AE¥ —>DataStreamH )& T 2 AL 148 2] s FifuncH,  F4 45
RIR[FN—A~HriDataStream. it £ s i DataStream[OUT] 2R 1] i
A N IR FiDataStream[IN] A A . EAR Sz a0 R .

val dataStream = env.fromElements(1,2,3,4,5)

val mapStream = dataStream.map(x=>x+10)

data dataStream mapStream

1

1

dataStream.map(x=>
env.fromElements() x+10)

112131415 P - 1

1

1
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5.1.2 ¥ HEiE

b 7 FHLambdazk ik L LA4E, FATIR AT LUIE IS # 5 MapFunctions,
RichMapFunction>k H & X map %, RichMapFunctionfJ5€ X N:
RichMapFunction[IN, OUT], HAN#HA —1TmapE R, LNIFEEFIAD
JiE R E,  HARSEAIAn T

package cn.edu.xmu.dblab

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

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

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
object MapFunctionTest {
def main(args: Array[String]): Unit = {

IBE AT I
val env = StreamExecutionEnvironment.getExecutionEnvironment

I E R R AT
env.setParallelism(1)
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5.1.2 ¥ HEiE

I B H R

val dataStream: DataStream[Int] = env.fromElements(1, 2, 3, 4, 5, 6, 7)

1V B A E 2

val richFunctionDataStream = dataStream.map {new MyMapFunction()}

/13T BN th
richFunctionDataStream.print()

IIFE PP fil R AT

env.execute("MapFunctionTest")

}

I1E % Lk, 4k 7&K RichMapFunction
class MyMapFunction extends RichMapFunction[Int, String] {
override def map(input: Int): String =
("Input : " + input.toString + ", Output : " + (input * 3).toString)
}
}
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5.1.2 ¥ HEiE

2.flatMap

flatMap(func) 5 map(func)fH1EL, (ERE44 A\ Jo 2= ] DL G 21085 22 44 H 45
o Hilan:

val dataStream = env.fromElements("Hadoop is good","Flink is fast","Flink is better")

val flatMapStream = dataStream.flatMap(line => line.split(" "))

data dataStream wordArrayStream

Hadoop is good g ; " N W e
Hadoop is good 55125:map() (Array( Hadoop","is","good ))
dataStream.map (line

Flink is fast env.fromEIements(..i | Slinesplit) N ( Array("Flink" "is" “fast") )
Flink is better @rray("Flink","is","better") )

dataStream.flatMap(line => line.split(" "))

flatMapStream v

["Hadoop")( "is" )C "good" )
COCIGI

- HEmap() e E 4211
( Flink” )( s )( "better” ) wordArrayStream )4/ 7t %
“H 7 (flat), BT
flatMap() #1145 2R

(FlinkZm 2 3L (Scalafiz) ) BT R2AEARRE R



5.1.2 ¥ HEiE

b 1 f FHLambdaZ ik X LL4E, FATH AT LLdE T #E 5 FlatMapFunctions,
RichFlatMapFunction3k [ 5& X flatMapefi £, EARSeg T

package cn.edu.xmu.dblab

import org.apache.flink.api.common.functions.FlatMapFunction

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

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.util.Collector

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
object FlatMapFunctionTest {
def main(args: Array[String]): Unit = {

IBE AT I
val env = StreamExecutionEnvironment.getExecutionEnvironment

I ERE AT
env.setParallelism(1)

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



5.1.2 ¥ HEiE

11 B AT IE
val dataStream: DataStream[String] =
env.fromElements("Hello Spark"”, "Flink is excellent®)
IS B AR I e PR R 12 2
val result = dataStream.flatMap(new WordSplitFlatMap(15))
/13T B
result.print()
I P il R AT
env.execute("FlatMapFunctionTest")
}
/1 F FlatMapFunctionSZHlt Jg@ 8, RG24 8 K K T threshold i) 1 & 3547 U 1]
class WordSplitFlatMap(threshold: Int) extends FlatMapFunction[String, String] {
override def flatMap(value: String, out: Collector[String]): Unit = {
if (value.size > threshold) {
value.split(" ").foreach(out.collect)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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3. filter

filter(func) B /E <0/ ik H i /2 R func it &, R Bl — N EE &£ . Hlan.

val dataStream = env.fromElements("Hadoop is good","Flink is fast","Flink is better")

val filterStream = dataStream.filter(line => line.contains("Flink™))

data dataStream filterStream
Hadoop is good CHadoop IS good")
C'Flink Is fast" )
Flink is fast env.fromElements(...) G:"nk is fast" ) dataStream.filter(...)
> >
CF“nk IS better” )
Flink is better CF“nk IS better" )

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



5.1.2 HBIE I

4 keyBy
keyBy#/E 244 +8 [F] Key B 5 48 73CE AE A8 [F] 1 43 X H
keyl
key2
<:> E>> [:><:> <:> EpTES (:)(:)(:) key3=
IN OUT

keyBy\\\\\\\\\\\\x
[DataStream} [KeyedStream}

\aggregations

reduce
fold

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



5.1.2 ¥ HEiE

L4 FkeyByH 7, T Z [keyByH 76— 2%, LA AIFIink A4 7
BAE NKeyHE AT 734
A DS Er A B ok AR e Key,  SEfl T

val dataStream: DataStream[(Int, Double)] =
env.fromElements((1, 2.0), (2, 1.7), (1, 4.9), (3, 8.5), (3, 11.2))

M58 P H - B € X Key 17 858 — A Btk aT 04
val keyedStream = dataStream.keyBy(0)

(FlinkgmFE At (Scalahi) ) I8 TR 2 LR 2



5.1.2 ¥ HEiE

A P H 7 BUa FROR TR EKey,  SEBIAATH

package cn.edu.xmu.dblab

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

I — RIS, AF =17 KZEID. ZZHIE. 0%
case class StockPrice(stockld:String,timeStamp:Long,price:Double)

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

IR B FRAT IR 5
val env = StreamExecutionEnvironment.getExecutionEnvironment

IV BRI AT

env.setParallelism(1)

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



5.1.2 ¥ HEiE

1181 3 £ 4 R

val stockList = List(
StockPrice("stock 4",1602031562148L,43.4D),
StockPrice("stock 1",1602031562148L,22.9D),
StockPrice("stock _0",1602031562153L,8.2D),
StockPrice("stock 3",1602031562153L,42.1D),
StockPrice("stock 2",1602031562153L,29.2D),
StockPrice("stock _0",1602031562159L,8.1D),
StockPrice("stock 4",1602031562159L,43.7D),
StockPrice("stock 4",1602031562169L,43.5D)

)

val dataStream = env.fromCollection(stockList)
11 € e i fE i 4R

val keyedStream = dataStream.keyBy("stockld")
13T B

keyedStream.print()

IR PP R AT

env.execute("KeyByTest")

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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5.reduce

reduce T K4 A ) KeyedStreamidi it £ N1 P B & LR EUR st AT 4L
PERAEMH, 4 PLES RN E i DataStream. [ & — N EAK L4

package cn.edu.xmu.dblab
import org.apache.flink.streaming.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

IR — RIS, A& =17 KZEID. X5 E. 0%
case class StockPrice(stockld:String,timeStamp:Long,price:Double)

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

IBREUHAT P85
val env = StreamExecutionEnvironment.getExecutionEnvironment

IV BRI AT

env.setParallelism(1)

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



5.1.2 ¥ HEiE

JIREUFE A €T

val stockList = List(
StockPrice("stock 4",1602031562148L,43.4D),
StockPrice("stock 1",1602031562148L,22.9D),
StockPrice("stock _0",1602031562153L,8.2D),
StockPrice("stock 3",1602031562153L,42.1D),
StockPrice("stock 2",1602031562153L,29.2D),
StockPrice("stock 0",1602031562159L,8.1D),
StockPrice("stock 4",1602031562159L,43.7D),
StockPrice("stock 4",1602031562169L,43.5D)

)

val dataStream = env.fromCollection(stockList)

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



5.1.2 ¥ HEiE

11 € e i E 2 4R

val keyedStream = dataStream.keyBy("stockld")

val reduceStream = keyedStream
.reduce((t1,t2)=>StockPrice(tl.stockld,t1.timeStamp,t1.price+t2.price))

13T B
reduceStream.print()

IR P R AT

env.execute("ReduceTest")

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



5.1.2 ¥ HEiE

EEE RIS T R AR

StockPrice(stock 4,1602031562148,43.4)
StockPrice(stock 1,1602031562148,22.9)
StockPrice(stock 0,1602031562153,8.2)
StockPrice(stock 3,1602031562153,42.1)
StockPrice(stock 2,1602031562153,29.2)

StockPrice(stock _0,1602031562153,16.299999999999997)
StockPrice(stock 4,1602031562148,87.1)
StockPrice(stock 4,1602031562148,130.6)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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Flinkth 32 #5:FH 7 E %E Xreducepki %8, s2fltn R

package cn.edu.xmu.dblab

import org.apache.flink.api.common.functions.ReduceFunction

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

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

I — RIS, A& =17 KZEID, ZZH5IE, o0
case class StockPrice(stockld:String,timeStamp:Long,price:Double)

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

IR B FRAT IR 5
val env = StreamExecutionEnvironment.getExecutionEnvironment

IV BRI AT

env.setParallelism(1)

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



5.1.2 ¥ HEiE

JUREUKE A €T

val stockList = List(
StockPrice("stock 4",1602031562148L,43.4D),
StockPrice("stock 1",1602031562148L,22.9D),
StockPrice("stock _0",1602031562153L,8.2D),
StockPrice("stock 3",1602031562153L,42.1D),
StockPrice("stock 2",1602031562153L,29.2D),
StockPrice("stock 0",1602031562159L,8.1D),
StockPrice("stock 4",1602031562159L,43.7D),
StockPrice("stock 4",1602031562169L,43.5D)

)

val dataStream = env.fromCollection(stockList)

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



5.1.2 ¥ HEiE

I 5E B Wt AR I 4R
val keyedStream = dataStream.keyBy("stockld")
val reduceStream = keyedStream.reduce(new MyReduceFunction)

/13T B
reduceStream.print()

Iy il R AT
env.execute("MyReduceFunctionTest")
}
class MyReduceFunction extends ReduceFunction[StockPrice] {
override def reduce(tl: StockPrice,t2:StockPrice):StockPrice = {
StockPrice(tl.stockld,tl.timeStamp,tl.price+t2.price)

}
}
}

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



5.1.2 ¥ HEiE

AN
6.K&

REH T EKeyedStream# i EPATIRSNE S, #WHERESE T BREA
BR-Fsum. max. min Z. XF[E—/ keyedStream, RAEEHH—IXKEBEEH T
N gE A B AR S

package cn.edu.xmu.dblab

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

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

IFEH— DGR, A8 =B BEID. ZZ5 I E. o0
case class StockPrice(stockld:String,timeStamp:Long,price:Double)
object AggregationTest{

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

IBREUAAT P85
val env = StreamExecutionEnvironment.getExecutionEnvironment

IV BRI AT

env.setParallelism(1)

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



5.1.2 ¥ HEiE

1160 £ i U5

val stockList = List(
StockPrice("stock _4",1602031562148L,43.4D),
StockPrice("stock 1",1602031562148L,22.9D),
StockPrice("stock _0",1602031562153L,8.2D),
StockPrice("stock 3",1602031562153L,42.1D),
StockPrice("stock 2",1602031562153L,29.2D),
StockPrice("stock 0",1602031562159L,8.1D),
StockPrice("stock 4",1602031562159L,43.7D),
StockPrice("stock 4",1602031562169L,43.5D)

)

val dataStream = env.fromCollection(stockList)

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



5.1.2 HBIE I

11U 5E B Wt AR I 4R
val keyedStream = dataStream.keyBy("stockld")
val aggregationStream = keyedStream.sum(2)

13T B
aggregationStream.print()

AT ER AR

env.execute(" AggregationTest")

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



5.1.2 ¥ HEiE

FEFIEAT 4 R

StockPrice(stock 4,1602031562148,43.4)
StockPrice(stock 1,1602031562148,22.9)
StockPrice(stock 0,1602031562153,8.2)
StockPrice(stock 3,1602031562153,42.1)
StockPrice(stock 2,1602031562153,29.2)

StockPrice(stock _0,1602031562153,16.299999999999997)
StockPrice(stock 4,1602031562148,87.1)
StockPrice(stock 4,1602031562148,130.6)

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



5.1.3 #EH L

1.EARHER N

HAEIEG H O 7EFlink DataStream APIH 4T 7€ X, AN Bk —
TR . FEARE R AR s . B . Socket N 2% i Iy H 25

I T A S A AT — AN S 4

val dataStream = env.fromElements("hadoop","spark","flink")
dataStream.writeAsText("file:///home/hadoop/output.txt")

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



5.1.3 #EH L

2 % H Bl|Kafka
(D) ZmEFlinkfE 7
% B S SCESinkKafkaTest.scala, WA T

package cn.edu.xmu.dblab

import org.apache.flink.api.common.serialization.SimpleStringSchema
import org.apache.flink.streaming.api.scala._

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
import org.apache.flink.streaming.connectors.kafka.FlinkKafkaProducer

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

I5R B FRAT IR 5
val env = StreamExecutionEnvironment.getExecutionEnvironment

1IN % B Bl A3 5

val dataStream = env.fromElements("hadoop","spark","flink")

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



5.1.3 ##E%mE 1

IREH 54 i B Kafka
dataStream.addSink(new FlinkKafkaProducer [String]("localhost:9092",

"sinkKafka", new SimpleStringSchema()))

IR P R AT

env.execute()

}
}

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



5.1.3 #EH L

(2) BATFlinkFfE 7
HeHE B YKafka. FE— DK, H T IE® 42 EsZookeeper ik 4

$ cd /usr/local/kafka
$ ./bin/zookeeper-server-start.sh config/zookeeper.properties

W s A %Kum, SR %N T a4 )5 shKafka ik 55 -

$ cd /usr/local/kafka
$ ./bin/kafka-server-start.sh config/server.properties

WS = AN, SR RN T a2 8 E— N H 2 LA PR N “sinkKafka”
f¥j Topic:

$ cd /usr/local/kafka
$ ./bin/kafka-topics.sh --create --zookeeper localhost:2181 \
> --replication-factor 1 --partitions 1 --topic sinkKafka

(FlinkZmf2£3EAE (Scalahiz) )



5.1.3 #EH L

J T 2 5 I FIinK R 7 2 )X A~ 4 Bk 4 “sinkKafka” [ Topic 5 A\ 4
W A%, PAT W N 21T Flinktg )T GEfA & a3 3hFlink)

$ cd ~/flinkapp

$ /usr/local/flink/bin/flink run \

> --class cn.edu.xmu.dblab.SinkKafkaTest \

> . [target/wordcount-1.0-jar-with-dependencies.jar

X, Flinkf2 7 & lnKaftkat 5 AN =267HE, 752 “hadoop” .
“spark” A1 “flink” .
WS 2w, F NN i M Kafka B TE R

$ cd /usr/local/kafka
$./bin/kafka-console-consumer.sh --bootstrap-server localhost:9092 \
> --topic sinkKafka --from-beginning

WUES, Bw bEaRRliin b

hadoop
spark
flink

(FlinkZmf2£3EAE (Scalahiz) ) EIRpE 3



5.1.3 #EH L

3.5 H FIHDFS

7 “~/flinkapp/src/main/scala” H 3% N Hr Lo
WriteHDFSFile.scala, P21 :
package cn.edu.xmu.dblab
import org.apache.flink.streaming.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
object WriteHDFSFile{
def main(args: Array[String]): Unit = {
IR B AT A
val env = StreamExecutionEnvironment.getExecutionEnvironment
I ERE R IR AT N1
env.setParallelism(1)
118 IR
val dataStream = env.fromElements("hadoop”,"spark”,"flink™)
IEHHE 5 AHDFS
dataStream.writeAsText("hdfs://localhost:9000/output.txt”)
IR P il AT
env.execute()
}
}

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



5.1.3 #EH L

ff FiMaven T. B X R AT 9w 1FFT AL, SR Ja el LLgAT It G E &8
FIHDFS) , AT T oy &8 2 73222 B FlinkHis 47

$ cd ~/flinkapp
$ /usr/local/flink/bin/flink run --class

cn.edu.xmu.dblab.WriteHDFSFile ./target/wordcount-1.0-jar-with-
dependencies.jar

ERar A PATIILL S, BIHDFSH AT LU Eloutput. bt X T

(FlinkZm 2344 (Scalafin) ) JE TR ENLE



5.2 B ORI 93

FlinkSCHF RSB B E1, 7399 5 T I 18] ) o RT3 T Hes 0 i
oBE T [R] ) Bl TR AR AR CPAIXR]) AN i [k COOFIX TR SRk

TE B RN

KA AR HE I [R) BR3P BN A (1) B b SE v R BE TR AR AR [
7E HIBCER E SCE IR

fEFlink, & I B0E MEHEA B2 TR N, e KRGS0 . &
Mg Flink ) 70 B — DA RAL, B D RIR 2 720 e, BN IRYE
H RIS [ REAT R 5),  IF B 07 s i e T

1 ] o3 b

T wil

T w2

& w3

170

[00:00:00~00:00:01)

[00:00:01~00:00:02)

[00:00:02~00:00:03)

55

[00:00:00~00:00:05)

[00:00:05~00:00:10)

[00:00:10~00:00:15)

10%)

[00:00:10~00:00:10)

[00:00:10~00:00:20)

[00:00:20~00:00:30)

1578

[00:00:00~00:01:00)

[00:01:00~00:02:00)

[00:02:00~00:03:00)

(FlinkZmfEEL Al (Scalahi) )

B TR HENEEE R




5.3 B8]t =

N T AEAE O, B ORI AU E e B A T ] JE A .

o FlinkoAR 4 s 18] ) 7= A= A7 BATI [ R 43 9 =Fp 2 8 CanEl5-70) = 4
RS 1a] (Event Time) « SR AR [A] (Ingestion Time) FlZ5 44 AL 2 i (7]
(Processing Time).

o P ] DIAR s BLAR0l 55 R ik e £ [R) 28 A

Event Producer Message Queue Flink Flink

Data Source Window Operator

—
I 11
partltlon >
= — b Sl

[

G N
~ gy |
o o O

Event Time Ingestion Time Window Processing Time
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5.3 B8]t =

T2 =PIt (R b, S TR AN AL BRINH [A) 2 de BB, 3R5-3%5 1 T = 1

a7 B LA
A [E] EH A 8]
FLSH A I 1] HCdf T 7 [ 1A
Kb P T ) AS L ] e SR A A AR
Kb 3 ] H AEFEE R
45 RA € iR EID 25 RKife (Al EH)

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



5.3 B8]t =

WE, FATEFInk YGRS 1T A, o BB AL T I R
XN ERELE, EouE T EHRRNAT NI BRI ETAIN T

I EIAT I
val env = StreamExecutionEnvironment.getExecutionEnvironment

T IR 8 g < I )

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

185, FER AR E A “AbPRE)(A]

env.setStreamTimeCharacteristic(TimeCharacteristic.ProcessingTime)

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



B A2 Flink AT B AL TR A% O, B B DR, alRORE— kR
IR 0 AR Z A BRI/ “Hl 7 SRR AEIXEEAm BT 15

5.4.1 & L+ EAE 7 45
5.4.2 & Ol 2
5.4.3 & i H k%
5.4.4 fil k4%

5.4.5 IXiZ 2%

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



Flink7E 3517 & 1 THE RS,
Window) Fl1dE4r2H % 1 (Non-Keyed Window)

WindowliwindOWZ window3

OROIR®

OO0 O

O

O 0Od

SrONFME S CnE R - 8 E I (Keyed

A A
: ' ' :
! windowl| window2 | window3 !
Y N e . e o __ A___
| | [ [
key3| (DO 1O O i
R
2| | OOOO0 (O O |
S G S
keyl : : : :
O 000 i
| | | | o
Keyed Window Time -

Non—Keyed Window
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B O EizFFayaata

KI5-9f7 1 i MR, Bl R e el 7

window

[ DataStream ] [ KeyedStream ] [WindowedStream}
\aggregations/

reduce

reduce
aggregate
process

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



BT EiZF

N H AR B T SRR

dataStream.keyBy(...) I15¢&

b sy

window(...) // 5 E T

Y2544

CYAE

AEERACI
175 B g 2R

[.trigger(...)] B MR 28R (Al k)
[.evictor(...)] //?E%EIX%%%E‘Z%K%%

reduce/fold/apply() //+&

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

(AI3%E)
[.allowedLateness()] /{5 & & iR AL B E s (AT i)
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B O EizFFayaata

N AR HEE R B T SRR A

dataStream.windowAll(...) /48 7E & 11/ B 22K AY
[.trigger(...)] 5 iR #5288 (Rlide)
[.evictor(...)] /136 7€ IR 45 B AR 2 (Rlak)
[.allowedLateness()] //f8€ & & IR AFEYE (AJik)
reduce/fold/apply() /45 7E & 115 ek 5

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



5.4.1 BT BIZEFRSEGH

AT LVE Y, Flinkf & SRR 7S AN D ) A -
[ 428 (WindowAssigner) a7 31 (1) 762 20 Bic B0
N B
M T iR S S, R H NIRRT R AL
(Window Function) #E{74bHE,

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



W 53 ic#as (WindowAssigner) & 7 50K R — 2RI TR 4 Bl gs — A 8k
HE2NE . Flink$® 4t 7 —85 HAUe i D Eees, RIEsiE . 1F
HE D, SEEOMERED. 4%, ATt n] LE gk &
WindowAssignerZSk HE X H W& H.

1R shE 1
2 18BN E
3.2 E

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



1R EH

RN B 1 e AR [ g I [B] BN e gt AT V) 7y, Ho s VRIS 2 )
TR AEEE

Key
A Window Size

Key 1

Key 2

Key 3

v
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DataStream APIFRHE | PIAMR S i L1288, R T-H4%If [R) (7R 30 v 1 AN
TACFRIN TR R B B, X M B 193 B A8 73 0 oy
TumblingEventTimeWindowsA1TumblingProcessingTimeWindows.

& K 7] L H org.apache.flink.streaming.api.windowing.time. Time [
seconds. minutes. hoursfldaysk % & .

NS BCER BN ' H 35 -

val dataStream: DataStream[T] = ...

115 T HARR R RSB & 1, B RN A5Fb B
dataStream

keyBy(...)
window(TumblingEventTimeWindows.of(Time.seconds(5)))

.<window function>(...)

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



[T A PRIN TR R B & 1, B R/ 954k

dataStream
keyBy(...)
.window(TumblingProcessingTimeWindows.of(Time.seconds(5)))
.<window function>(...)

11T AR A RS & L, B RN, (Wis s 1554

dataStream
keyBy(...)
window(TumblingEventTimeWindows.of(Time.hours(1), Time.minutes(15)))
.<window function>(...)

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



6 A] LU B 7 timeWindow() 3k & X
TumblingEventTimeWindowsF1TumblingProcessingTimeWindows,

20T

dataStream
keyBy(...)
timeWindow(Time.seconds(1))
.<window function>(...)

I AE HtimeWindow() & SRS & DI, & H B[] SR SR R 7
1% B [ TimeCharacteristic I {E K 7€

HEA R WE T
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)H,
Flink= g% TumblingEventTimeWindows, HikE |
env.setStreamTimeCharacteristic(TimeCharacteristic.ProcessingTi
me)i, Flink2f1)% TumblingProcessingTimeWindows..

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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FEsE-8
Key Slide Window Size
t \
—————— I::::::::::::]n::::::——————
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Key 1 | :
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l |
Key 2 : |
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| |
|
|
Key 3 : :
R, pivivindvduty hubulinininiiedededudeide ket

AN
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N IR A ) B R3S SE

val dataStream: DataStream[T] = ...

[P THAN R BE s, | 1K/ 108b, 18K Y58

dataStream
keyBy(...)
.window(SlidingEventTimeWindows.of(Time.seconds(10), Time.seconds(5)))
.<window function>(...)

2T AL R RE s & 1, ' 1R/ 108D, 18K Oy5H)

dataStream
keyBy(<...>)
.window(SlidingProcessingTimeWindows.of(Time.seconds(10), Time.seconds(5)))
.<window function>(...)

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



T AL B T M sh i 1, & HOR/N 12/, W 8B KON, (WFe & 98 /N it
dataStream
keyBy(<...>)
.window(SlidingProcessingTimeWindows.of(Time.hours(12), Time.hours(1), Time.hours(-8)))
.<window function>(...)
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Key 1

Key 2

Key 3
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Session gap
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val input: DataStream[T] = ...

LT AN R, 2 ikE B 91054
input

keyBy(...)
.window(EventTimeSessionWindows.withGap(Time.minutes(10)))

.<window function>(...)

[T AL BT (A =15 B 1, 2 1uhE] BN 108
input

keyBy(...)
.window(ProcessingTimeSessionWindows.withGap(Time.minutes(10)))

.<window function>(...)
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JEFlink & DR A, EWE 7' Holiiss s, 3N REUENE &K
SRR EL, M 58 o & N s B2 1L
Flink$g it 1 PUFRSRA 1) & B R %L, 707l Z&ReduceFunction,
AggregateFunction. FoIdFunctionfrﬂProcesszdowFunctlono

fR#ETTHE R, ReduceFunction. AggregateFunctionfllFlodFunction/& T
&R EKE, MProcessWindowFunctionl]J& T & &R & R .

1.ReduceFunction
2.AggregateFunction
3.FoldFunction
4.ProcessWindowFunction
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1.ReduceFunction
ReduceFunctionye 3 1 X% A P AN FE [ SR B 8 ds o R i i fe e 1ok &7
FIHATRA VA, NEMHRAEMEAEN— NS Rt R

i — MRS 24 ReduceWindowFunctionTest.scala, AU :

package cn.edu.xmu.dblab

import java.util.Calendar

import org.apache.flink.streaming.api. TimeCharacteristic

import org.apache.flink.streaming.api.functions.source.RichSourceFunction

import org.apache.flink.streaming.api.functions.source.SourceFunction.SourceContext
import org.apache.flink.streaming.api.scala._

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.api.windowing.time.Time

import scala.util.Random

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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object ReduceWindowFunctionTest {
def main(args: Array[String]) {

I EIAT I
val env = StreamExecutionEnvironment.getExecutionEnvironment

I BRI AT

env.setParallelism(1)

IV BN AL ]

env.setStreamTimeCharacteristic(TimeCharacteristic.ProcessingTime)

IEVEEHEIR, RSB

val stockPriceStream: DataStream[StockPrice] = env
1132535 i StockPriceSource 5B ML A %
.addSource(new StockPriceSource)
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val sumStream = stockPriceStream
keyBy(s => s.stockld)
timeWindow(Time.seconds(1))
reduce((s1, s2) => StockPrice(sl.stockld,s1l.timeStamp, sl.price + s2.price))

JHT Bt
sumStream.print()

IR R AT

env.execute("ReduceWindowFunctionTest")

}
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class StockPriceSource extends RichSourceFunction[StockPrice{
var isRunning: Boolean = true

val rand = new Random()

AR I A A%

var priceList: List{Double] = List(10.0d, 20.0d, 30.0d, 40.0d, 50.0d)
var stockld =0

var curPrice = 0.0d
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5.4.3 BOTE R

override def run(srcCtx: SourceContext[StockPrice]): Unit = {
while (isRunning) {
IR AR AP EN L 3 — R SR
stockld = rand.nextInt(priceList.size)
val curPrice = priceList(stockld) + rand.nextGaussian() * 0.05
priceList = priceList.updated(stockld, curPrice)
val curTime = Calendar.getinstance.getTimelnMillis

I B IR I EE 5 N\ SourceContext

srcCtx.collect(StockPrice("stock " + stockld.toString, curTime, curPrice))
Thread.sleep(rand.nextint(1000))

}
}

override def cancel(): Unit = {
ISRunning = false
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5.4.3 BOTE R

H

(N1
4

ff HMaven T X7 AT 9% 1T 8, SR EiRZ BIFlinkiga1T, 7E
EAR] PUE 22000 T i) Fa B 2

==> flink-hadoop-taskexecutor-0-ubuntu.out <==
StockPrice(stock 1,1602036130952,39.78897954489408)
StockPrice(stock 4,1602036131741,49.950455275162945)
StockPrice(stock 2,1602036132184,30.073529000410154)
StockPrice(stock 3,1602036133154,79.88817093404676)
StockPrice(stock 0,1602036133919,9.957551599687758)
StockPrice(stock 1,1602036134385,39.68343765292602)
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2.AggregateFunction

FlinkJAggregateFunctionj& — Nk 1A [a] 1 F . 45 RS AT =1 I R
. BT 2EMETA, BB, fEE NSRS, AHZAEAE O
B, Fr DL HAT HLECSE

AggregateFunctiontt ReduceFunctionEE &, BE X T3INFEE ST
%, Hd, add()E X TR INZE, getResult()E X T R ings v 45
X, merge()E X T EMAREIFHIEE,
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package cn.edu.xmu.dblab

import java.util.Calendar

import org.apache.flink.api.common.functions.AggregateFunction

import org.apache.flink.streaming.api. TimeCharacteristic

import org.apache.flink.streaming.api.functions.source.RichSourceFunction
import org.apache.flink.streaming.api.functions.source.SourceFunction.SourceCo
import org.apache.flink.streaming.api.scala._

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.api.windowing.time.Time

import scala.util.Random

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
object AggregateWindowFunctionTest {
def main(args: Array[String]) {
I B BHRAT A
val env = StreamExecutionEnvironment.getExecutionEnvironment

IV BRI AT

env.setParallelism(1)
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11 E Y AE BRIN [H]
env.setStreamTimeCharacteristic(TimeCharacteristic.ProcessingTime)

IBRBHEIR, A S i B i

val stockPriceStream: DataStream[StockPrice] = env

I1iZ% 45 A i StockPriceSource 5B AE 1%
.addSource(new StockPriceSource)

stockPriceStream.print("input®)

118 B0 3 B O e i T 2 4R

val sumStream = stockPriceStream
keyBy(s => s.stockld)
timeWindow(Time.seconds(1))
.aggregate(new MyAggregateFunction)

15T BN
sumStream.print("output”)

IIFE PP fil R AT

env.execute("AggregateWindowFunctionTest")
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class StockPriceSource extends RichSourceFunction[StockPrice{
var isRunning: Boolean = true
val rand = new Random()
Il WA I 2
var priceList: List[Double] = List(10.0d, 20.0d, 30.0d, 40.0d, 50.0d)
var stockld = 0

var curPrice = 0.0d
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override def run(srcCtx: SourceContext[StockPrice]): Unit = {
while (isRunning) {
Il BEIR NSRBI £ — R
stockld = rand.nextInt(priceList.size)
val curPrice = priceList(stockld) + rand.nextGaussian() * 0.05
priceList = priceList.updated(stockld, curPrice)
val curTime = Calendar.getinstance.getTimelnMillis

11 ¥ IR I AR 5 A\ SourceContext
srcCtx.collect(StockPrice("stock " + stockld.toString, curTime, curPrice))

Thread.sleep(rand.nextint(500))

}
}

override def cancel(): Unit = {
iISRunning = false

}
}
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class MyAggregateFunction extends
AggregateFunction[StockPrice,(String,Double,Long),(String,Double)] {
/1B 2R N4
override def createAccumulator(): (String,Double, Long) = ("",0D,0L)
I15E A H N EE 20N 2] Z0n 4 112 5
override def add(input:StockPrice,acc:(String,Double,Long))={
(input.stockld,acc._2+input.price,acc._3+1L)
}
IMRYE RINEAF 45 R
override def getResult(acc:(String,Double,Long)) = (acc._1,acc. 2/ acc._3)
115 X Z N6 IF B2 %
override def merge(accl:(String,Double,Long),acc2:(String,Double,Long))
={

(accl. 1,accl. 2+acc2. 2,accl. 3+acc2. 3)
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i FIMaven T B3Rt T 9w id T, RERAZBIFlink+iz1T, f£igirH
Hra] DL BN i H 45 5.

==> flink-hadoop-taskexecutor-0-ubuntu.out <==

input> StockPrice(stock 2,1602040572049,29.99367518574229)
input> StockPrice(stock 2,1602040572205,30.03665296896211)
input> StockPrice(stock 2,1602040572601,30.00867347810531)
input> StockPrice(stock 0,1602040572856,9.974154737531954)
input> StockPrice(stock 1,1602040572934,19.997437804748245)
output> (stock 2,30.013000544269904)

output> (stock 1,19.997437804748245)

output> (stock 0,9.974154737531954)
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3.FoldFunction

FoldFunctionii g | & H B S & i Al — N B 2R R e =t T 85 6.
ST RANEANE O TET S, FoldFunctions &8 H . & OH RS
— MRS XA R Vs E TS A . FEE R,
FoldFunction/A~gg FH T2 1 & A ARLE R 5 - & 1,

/15T T R ACHS FTReduceWindowFunctionTestFe J5 FP I ARESAH R, Rl 48 B8
val sumStream = stockPriceStream

keyBy(s => s.stockld)

timeWindow(Time.seconds(1))

fold("CHINA_"){ (acc, v) => acc + v.stockld }
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4.ProcessWindowFunction
Hi T 2 2 f\ ReduceFunctionfl Aggregate Function#i /& J& T H1 [RPIR 25 S2 1
WETTEMNE DRI, BARCEW L R HIHF TR, (HiE, fERk
LN, Gt EE R Tes ] Be s 200 T % O R irg e os, (&
BEAE T O FPIRASEER N & O osds, X T S 2

BRENS BN R M SRR T i A

ProcessWindowFunction, X NT ¢

IS S

B TR HENEEE R
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package cn.edu.xmu.dblab

import java.time.Duration

import
org.apache.flink.api.common.eventtime.{SerializableTimestampAssigner,
WatermarkStrategy}

import org.apache.flink.streaming.api. TimeCharacteristic

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

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
import org.apache.flink.streaming.api.scala.function.ProcessWindowFunction
import org.apache.flink.streaming.api.windowing.time.Time

import org.apache.flink.streaming.api.windowing.windows. TimeWindow
import org.apache.flink.util.Collector

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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object ProcessWindowFunctionTest {
def main(args: Array[String]) {

I EIAT I
val env = StreamExecutionEnvironment.getExecutionEnvironment

I BRI AT

env.setParallelism(1)

IV BN AL ]

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

IEBVRBHEIR, P52 is B i

val source = env.socketTextStream("localhost", 9999)
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B OITH R

1145 7€ BT R T 1) 4 e /R 12 4

val stockPriceStream = source
.map(s => s.split(","))
.map(s=>StockPrice(s(0).toString,s(1).toLong,s(2).toDouble))

val sumStream = stockPriceStream
.assignTimestampsAndWatermarks(
WatermarkStrategy

11247 AT (8, X AR A 26152 B A0

forBoundedOutOfOrderness[StockPrice](Duration.ofSeconds(0))

withTimestampAssigner(new
SerializableTimestampAssigner[StockPrice] {

override def extractTimestamp(element: StockPrice,

recordTimestamp: Long): Long = element.timeStamp

}
)

)
keyBy(s => s.stockld)

timeWindow(Time.seconds(3))
Jprocess(new MyProcessWindowFunction())
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IIHT BN HS
sumStream.print()

IIHFATREF?

env.execute("ProcessWindowFunction Test")
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class MyProcessWindowFunction extends
ProcessWindowFunction[StockPrice, (String, Double), String, TimeWindow]

{

= BRI R — X (D H AT —00 . AdE KEHE,
EEAIE RN, 218 RN A7
override def process(key: String, context: Context, elements:
Iterable[StockPrice], out: Collector[(String, Double)]): Unit = {
IRE, EE: BNEDOKEgEIRF S Iterable, B HAR 24783
var sumPrice = 0.0;
elements.foreach(stock => {
sumPrice = sumPrice + stock.price

})

out.collect(key, sumPrice/elements.size)
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fil R 2e o T8 AT B DTSR AT AN EE . RN B as AR
%;/l\f%ﬁ%ﬁ%ﬁa%%o WS ERIN Ml 2R AN BRI BV 55 T 3K, AR B E o ik
SEHLH B iR SRR R ., RS B K Triggert: L HsEIl e K5
HIR] . TriggeriZ 3 LM 7%, VMR RN AR R E W OV, BAK
ek

conElement() 77%: TN JCE AN 2 B L A

conEventTime() 7v%: 24— CyE M A AR 8] I 2% 5 S R H
«onProcessingTime() /7i%: 24— AN CyEM A BERS (8] vF B 2% 8 sh i i H
conMerge() 7v%: SRS IS, USSR DR, AN A 2
XM E EE I, SRR il S IR

eclear()7i%: PATAEA & ZIE RN T .
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5.4.4 il % 25

X 2GRl B B 5 SR A S o AR B I SR S B L B AN Wy
PlIE ARG, DR ZX BIE R BT %, B RAS S A ml ik & 155
B Z IR ARSI T -

package cn.edu.xmu.dblab

import java.util.Calendar

iImport org.apache.flink.api.common.functions.ReduceFunction

import org.apache.flink.api.common.state.ReducingStateDescriptor

import org.apache.flink.streaming.api.TimeCharacteristic

import org.apache.flink.streaming.api.functions.source.RichSourceFunction
import org.apache.flink.streaming.api.functions.source.SourceFunction.SourceCor
import org.apache.flink.streaming.api.scala._

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
import org.apache.flink.streaming.api.windowing.time.Time

import org.apache.flink.streaming.api.windowing.triggers.{Trigger, TriggerResult}
import org.apache.flink.streaming.api.windowing.windows.TimeWindow

import scala.util. Random

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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object TriggerTest {
def main(args: Array[String]) {

B AT 55

val env = StreamExecutionEnvironment.getExecutionEnvironment

I BRI AT

env.setParallelism(1)

IV BN AL ]

env.setStreamTimeCharacteristic(TimeCharacteristic.ProcessingTime)

IEBVRBHEIR, P52 is B i

val source = env.socketTextStream("localhost", 9999)
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5.4.4 il % 25

1145 7€ BT R I 1) 4% e /R 12 4

val stockPriceStream = source
.map(s => s.split(","))
.map(s=>StockPrice(s(0).toString,s(1).toLong,s(2).toDouble))

val sumStream = stockPriceStream
keyBy(s => s.stockld)
timeWindow(Time.seconds(50))
trigger(new MyTrigger(5))
reduce((sl, s2) => StockPrice(sl.stockld,s1.timeStamp, sl.price + s2.price))

13T B
sumStream.print()

IR P R AT

env.execute("Trigger Test")
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class MyTrigger extends Trigger[StockPrice, TimeWindow] {
IR B B K

private var maxCount: Long = _

e HRTEE RPIRS
private lazy val countStateDescriptor: ReducingStateDescriptor[Long] =
new ReducingStateDescriptor[Long]("counter”, new Sum, classOf[Long])

def this(maxCount: Int) {
this()
this.maxCount = maxCount

override def onProcessingTime(time: Long, window: TimeWindow, ctx:
Trigger.TriggerContext): TriggerResult = {
TriggerResult. CONTINUE

}

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



5.4.4 il % 25

override def onEventTime(time: Long, window: TimeWindow, ctx:
Trigger.TriggerContext): TriggerResult = {

TriggerResult. CONTINUE
}

override def onElement(element: StockPrice, timestamp: Long, window:
TimeWindow, ctx: Trigger.TriggerContext): TriggerResult = {
val countState = ctx.getPartitionedState(countStateDescriptor)
RS N1
countState.add(1L)
If (countState.get() >= this.maxCount) {
GR35 E TR e B E
115 =5 THECIR S
countState.clear()
I i 5
TriggerResult.FIRE
} else {
TriggerResult. CONTINUE
}
}
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}

}

17 1G5 SR i 2 AR

override def clear(window: TimeWindow, ctx: Trigger.TriggerContext): Unit = {
printin(" & H 45 RN S 20"
ctx.getPartitionedState(countStateDescriptor).clear()

}

IS STV
class Sum extends ReduceFunction[Long] {
override def reduce(valuel: Long, value2: Long): Long = valuel + value2

}
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Flink & I IE Fo VR AE & 4 BC 28 A il R 28 2 A 8 — AN IR As
(Evictor) . BXZE#S2Flink s D ALH]H—mrse 4y, HFEZEHEX
BEN T E R BET fa B R T IRIR AL P
Flink N EBSEE 7 =FF 0Kz 2%, fldECountEvictor. DeltaEvictorfil
TimeEvictor. —FOXEA M ThRean T -
CountEvictor: frR¥FER HH HAEE sl s, R s e KA
R BE AE B 15 2w B
DeltaEvictor: 1§ HDeltaFunctionfl—NMEME, KiT&H & DSz X
MG NN RSHRE N TR B EE, HMEREERTEET
EREL NI
TimeEvictor: PIZF ARAFFEEIFE (intervaD) 1E8S2 W T2
ERE L, RBCE PRI B max_ts, FEMHIERE AN T
max_ts - intervalf i TG &
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WXZ AR RESLERlUR Sl 2 5, B I R AU F 2 AT B S AT I R RR T
o S L RECATEOZ TR At B BOATEOL R, e A
B IRB A AE & H R R

Fifi ok #—FE, P r DU Sl Evictords M 58 % B € L IKiIZ g, H
& IR AR, 75 2R HEvictordE DN J77%:  evictBefore() Al
evictAfter(). H.H, evictBefore() 7715 e XEHE RN & LR E0TH R A4
ITIIZERERIZ AR, evictAfter() 7 V4 IR AE N & L BT 2 JE 30
1T IRIEEAE I Z

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



package cn.edu.xmu.dblab

import java.time.Duration

import java.util

import org.apache.flink.api.common.eventtime.{SerializableTimestampAssigner,
WatermarkStrategy}

import org.apache.flink.streaming.api. TimeCharacteristic

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

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
import org.apache.flink.streaming.api.scala.function.ProcessWindowFunction
import org.apache.flink.streaming.api.windowing.evictors.Evictor

import org.apache.flink.streaming.api.windowing.time.Time

import org.apache.flink.streaming.api.windowing.windows. TimeWindow
import
org.apache.flink.streaming.runtime.operators.windowing.TimestampedValue
import org.apache.flink.util. Collector

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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object EvictorTest {

def main(args: Array[String]) {

I EIAT I
val env = StreamExecutionEnvironment.getExecutionEnvironment

IV BRI AT

env.setParallelism(1)

115 B A b EH B TR

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

NI, BRI s B i

val source = env.socketTextStream("localhost”, 9999)

1145 7€ St X0 B i ) e e i R 32

val stockPriceStream = source
.map(s => s.split(","))
.map(s=>StockPrice(s(0).toString,s(1).toLong,s(2).toDouble))
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val sumStream = stockPriceStream

.assignTimestampsAndWatermarks(
WatermarkStrategy

11247 AT (8, X AR A 2615 B N0

forBoundedOutOfOrderness[StockPrice](Duration.ofSeconds(0))

withTimestampAssigner(new
SerializableTimestampAssigner[StockPrice] {

override def extractTimestamp(element: StockPrice,

recordTimestamp: Long): Long = element.timeStamp

}
)

)

keyBy(s => s.stockld)

timeWindow(Time.seconds(3))

.evictor(new MyEvictor()) // H & Y UK iZ 2

.process(new MyProcessWindowFunction()) // B & X & H it 5 K%L

13T ER & H

sumStream.print()

IIFE PP fil R AT

env.execute("Evictor Test")
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class MyEvictor() extends Evictor[StockPrice, TimeWindow] {
override def evictBefore(iterable:
java.lang.lterable[TimestampedValue[StockPrice]], i: Int, w: TimeWindow,
evictorContext: Evictor.EvictorContext): Unit = {
val ite: util.Iterator[TimestampedValue[StockPrice]] = iterable.iterator()
while (ite.hasNext) {
val elment: TimestampedValue[StockPrice] = ite.next()
printin("IXIZZR IR AL B B I EM 4% " + elment.getValue().price)
IS L ARE S E
if (elment.getValue().price <= 0) {
printin("A& =AMk /NTF0, MR ZId ")
ite.remove()
}
}
}

override def evictAfter(iterable:
java.lang.lterable[TimestampedValue[StockPrice]], i: Int, w: TimeWindow,

evictorContext: Evictor.EvictorContext): Unit = {
HASMEAT A $AE
}
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class MyProcessWindowFunction extends
ProcessWindowFunction[StockPrice, (String, Double), String,
TimeWindow] {
Il =8 g R/ BHE IR — Rk (— A HPaT—%0 . AEEKER
i, EEBURRFAENET, <iER N AR
override def process(key: String, context: Context, elements:
Iterable[StockPrice], out: Collector[(String, Double)]): Unit = {
I RE, ERE: BAE N RAF 2 lterable, HIHGRZATHIE
var sumPrice = 0.0;
elements.foreach(stock => {
sumPrice = sumPrice + stock.price
})
out.collect(key, sumPrice/elements.size)
}
}
}
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fELinuxZ i a8 24t 5 FINCEE 7, H 5 3)EvictorTestiE ¥, A5, 1F
NC& H NI A FEdE (FEZITRA, BMA—1TEZE) .

stock_1,1602031567000,8
stock_1,1602031568000,-4
stock_1,1602031569000,3
stock_1,1602031570000,-8
stock_1,1602031571000,9
stock_1,1602031572000,10
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REFPIRAT B % H 25 SR

IRIZ s SR EL BB =A% : 8.0
IRIZ AR S REL R P =A% : 4.0
B = RN T0, MIBRIZIEK
(stock 1,8.0)
%%%%@ﬁ%%m1ﬁ»3o
IR A R R 1 AN A
1mﬁﬁ¢?uiw%@ﬂ%
IR AR IR B B . 9.0
(stock 1,6.0)
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5.5.2 /KALZ B B 71k
5.5.3 KA £ v FH s 45
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5.5.1 IK{u 2k |7 18

IKALEL A& — Ry f S A TR R FUBILA, e B A B 1 — AR E 1
A A2 — AN TRL R

oKALZe e Be & FAEI (AR A, 8 I TR A R EdE, B S
N IKALE T AR B L A

{1 P AL BRIN TR R AL BR AP AN IEIR, KA T ZRAZL, PrRKAL
2 A DUAE S TR 5 1

LRI AL BREL P S, B E R AT G B AT KL 2K PR AL R SE L .
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5.5.1 IK{u 2k |7 18

W4, AT LA ane] A FEATE F e 2

JEVACEE AR, WFHMEA, FIRSEHEIR, HIRALHE T,
BN A ). BIRRKEEN T, BIE A RS
FEAE P TR 2A ), (H2 AR TMN% . RAEERE, SEELT
R 77 A= FHR 31 5
fHEXTIRBNEIEM S, BAITNABLRIHET X, UBIEH NHLH]
KARIEAE L T — AR IR J5, A R & 0 23kt . il 2K
MR KIEERT, ERRNYIARIKIIL )G, EKALZ AT HEdE O 4 43
P (EME G HEA R EIE) , RGn] DMl R AN E D15 tEt
e, R IKAL T & O N R EE o8], & 0 A SR AT T H .
— WM, RALLTNHNFLFRE RS, 4 Sk E@ D&

(1) Z64FTL: RAOTZemTR] >= B 45 d0ms)[A]

(2) ZFAET2: {E[T& D JFAEH IR, & 10 45 i [a]) iR B A7 75
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5.5.1 IK{u 2k |7 18

BAEGEOL N, KALL N Z 5 AL PRI (8] — 20, JF HACTERS [A] 5 SRR TR] A
ZHHIN LR AET . KA LSRR 78 2 HEEGR, BisREE B
LR B, AFEHSERRINEI. A, BT RSN RSR
A, HEEEAAARRREN, Bk, EREKMEN, S&FE—ER
TEIF,  MNIT25 T8 B EE — bl o FARIIEIR K/ IR HE 7K A7 22 SEEL T
CHIAS [B] 10 A 22 )

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



5.5.1 Kz |7 IH

X LS S S R AR 7K L 2 2 G ] i R B30 S A ] AL

windowl

window?2

N0

(=)

window3

K5-13 74 B 1E T 21K R G 1
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5.5.2 IKLZkBIE B &

N T SCFREARIITE],  Flinkglt 75 225018 H A g, Bk, AU EER
RN TR A AL . FEFInK R G, 23 Be IS a1 B AN A B K AT 2&
XA TAE 2 RN 3T, 80 & TimestampAssignersR 2L, 5 N
J& HWatermarkGenerator s 3L i) .

AT T —DataStream2 j5, 1] LA
assignTimestampsAndWatermarks /7 7K 7 BC i [a) @A A ik hr 2k, 18
ZITERT, FEAL N—WatermarkStrategy*f %, iEEU R

DataStream.assignTimestampsAndWatermarks(WatermarkStrategy<T>)

—IE T, FlinkZ>kWatermarkStrategyXf %+ [FIBf &8 1
TimestampAssignerX} % fllWatermarkGenerator*} %
WatermarkStrategy & —MZ 1, $eft TR ZFSHTVE, W T —8EH
IR L 2R A R S, FRATIA TR B R se X AN 10, nTLE RS L
KA BOKA L. B, FRATH AT L Sl WatermarkStrategy$22 1 H 1]
createWatermarkGenerator /7 % flicreate TimestampAssigner 5%, kKH
TE XKL ZE T

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



5.5.2 IKLZkBIE B &

1. N B KA 4R A B R
(1) [l 5E IR A= oK A7 2k
[ 7€ JE IR A KA S I TER AN T -
WatermarkStrategy.forBoundedOutOfOrderness(Duration maxOutOfOrderness)

tban, SR EESEEL—ANEIR 3 A [ 5 ZEIR KT 2, I MVH JE A 3R B TR] K,
BHAREAI R
val dataStream = ......
dataStream.assignTimestampsAndWatermarks(
WatermarkStrategy
forBoundedOutOfOrderness[StockPrice](Duration.ofSeconds(3))
withTimestampAssigner(new SerializableTimestampAssigner[StockPrice]
{

override def extractTimestamp(element: StockPrice, recordTimestamp:
Long): Long = element.timeStamp

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



5.5.2 IKLZkBIE B &

(2) B3 3G A Rk o7 28
BRI I A R AT 26 1 i Watermark Strategy 2 [ #2487 2k
forMonotonousTimestampsHEALir), &L -

WatermarkStrategy.forMonotonousTimestamps()
FERE P A r] DA B an 7 S H

val dataStream = ......
dataStream.assignTimestampsAndWatermarks(
WatermarkStrategy
forMonotonousTimestamps()
withTimestampAssigner(new
SerializableTimestampAssigner[StockPrice] {
override def extractTimestamp(element: StockPrice, recordTimestamp:
Long): Long = element.timeStamp

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



5.5.2 IKLZkBIE B &

2. H 58 KL A 1 SR
Flink 50 AT B &€ XOKAL AL RIS . AT R 75 E szl WatermarkStrategy %

1+ ) createWatermarkGenerator /7 i fllcreate TimestampAssigner /5 £ 5t 1]
LT s

createWatermarkGenerator /7 2: 75 2 1% [5| —~WatermarkGenerator & % .
WatermarkGeneratorse — /M2, FEsCHLIX AN O B IE M onEvent J5 12 Al
onPeriodicEmit /7 V4

« (1) onEvent: FiEmMH RN IuER (BEMS) BlELlE, #aEAHZEA
ik, WRBAVEMER RN TR A —NIKOLLZ, R Ja KSR IE, Snl A
SEIX AN TV

 (2) onPeriodicEmit: 4% #E & L RECKWIEHME, N IJTREER —1IK
K2k, S RGEMRE, FrlAFlinkiS 54t 17— B 38 A2 oK Ar 26 1 7%
TXRAN KA 26170 A R B W B 7 1A
env.getConfig.setAutoWatermarkinterval(5000L), H:=15000L A2 8] & 8],
Al LA P EE X

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



5.5.2 IKLZkBIE B &

E 58 SUKRLERAE IS i, Flink 24 7 B A AS R ) 7 2K

SEWIKAIZ: FERXFALET, RGBT onEvent 7 i R4t i Hik i) 4
AT IS, AR5, TEARSHHonPeriodicEmit /7 ik, AR — AR A2k
BRmKALE: EXFHLE T, RGaididonEvent VAN RS BIAK H
PEREAT 4%, PSR B R EARIC ST R)ik, — B B4y 2 2k,
WL R — KA 2. JEH, XML A =18 H onPeriodicEmits ik 4
L — A IKALER

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



5.5.3 7K{s 4k > FA S 451

package cn.edu.xmu.dblab

import java.text.SimpleDateFormat

import
org.apache.flink.api.common.eventtime.{SerializableTimestampAssigner,
TimestampAssigner, TimestampAssignerSupplier, Watermark,
WatermarkGenerator, WatermarkGeneratorSupplier, WatermarkOutput,
WatermarkStrategy}

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

import org.apache.flink.streaming.api.TimeCharacteristic

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
import

org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWi
ndows

import org.apache.flink.streaming.api.windowing.time.Time

case class StockPrice(stockld:String,timeStamp:Long,price:Double)

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



5.5.3 7K{s 4k > FA S 451

object WatermarkTest {
def main(args: Array[String]): Unit = {
AT e
val env = StreamExecutionEnvironment.getExecutionEnvironment

IV E I TR F I 9 AR Ta]

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

I R P AT
env.setParallelism(1)

1182 R

val source = env.socketTextStream("localhost", 9999)

1145 7€ St X0 B i ) e e p VR 32
val stockDataStream = source
.map(s => s.split(","))
.map(s=>StockPrice(s(0).toString,s(1).toLong,s(2).toDouble))

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



5.5.3 7K{s 4k > FA S 451

IR I 5 T BT ) B R 7K A7 28

val watermarkDataStream =
stockDataStream.assignTimestampsAndWatermarks(new
MyWatermarkStrategy)

AT & 5
val sumStream = watermarkDataStream
keyBy("stockld")
.window(TumblingEventTimeWindows.of(Time.seconds(3)))
reduce((sl, s2) => StockPrice(sl.stockld,s1.timeStamp, sl.price +
s2.price))

/13T B
sumStream.print("output")

I35 7€ BRI R it 5
env.execute("WatermarkTest")

}

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



5.5.3 7K{s 4k > FA S 451

1145 78 IK A5 2 A2 B s
class MyWatermarkStrategy extends WatermarkStrategy[StockPrice] {

override def
createTimestampAssigner(context: TimestampAssignerSupplier.Context): Timest
ampAssigner[StockPrice]={
new SerializableTimestampAssigner[StockPrice] {
override def extractTimestamp(element: StockPrice, recordTimestamp:
Long): Long = {
element.timeStamp // )\ 211X 7 B A H2 B[R] 2k
}
}
}

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



5.5.3 7K{s 4k > FA S 451

override def
createWatermarkGenerator(context:\WatermarkGeneratorSupplier.Context):
WatermarkGenerator[StockPrice] ={
new WatermarkGenerator[StockPrice](){

val maxOutOfOrderness = 10000L // %€ B K IEIR N 1055

var currentMaxTimestamp: Long = OL

var a: Watermark = null

val format = new SimpleDateFormat("yyyy-MM-dd HH:mm:ss.SSS")

override def onEvent(element: StockPrice, eventTimestamp: Long,

output:WatermarkOutput): Unit = {

currentMaxTimestamp = Math.max(eventTimestamp, currentMaxTimestamp)

a = new Watermark(currentMaxTimestamp - maxOutOfOrderness)

output.emitWatermark(a)

printin("timestamp:" + element.stockld + "," + element.timeStamp + "|" +
format.format(element.timeStamp) + "," + currentMaxTimestamp + "[" +
format.format(currentMaxTimestamp) + "," + a.toString)

}

(Flinkgm fE3LA4 (Scalalii) ) B I TRZFHAR R



override def onPeriodicEmit(output:WatermarkOutput): Unit = {

I B E R I ARG K ED, DR X B A AT AR AT 454
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5.5.3 7K{s 4k > FA S 451

1 FMaven T. 2 %fWatermark Testie /57 34T 4 34T 1
HrEg—ALinux&im GXECON “NCZLim” ), FHW Fneay 4 £ —
A~Socket i 45 23 i -

$nc -lk 9999

B —LinuxZm, 8 M flink rundr & WatermarkTestfe /77 #2522
Flink4 1217,

P Linux i GXEFCA “HEL” ), JUTIF fr4 A FFlink
SR HEAE R

$ cd /usr/local/flink/log

$ tail -f flink*.out

(Flinkgm fE3LA4 (Scalalii) ) B I TRZFHAR R



5.5.3 7K{s 4k > FA S 451

IRJE, TERS-AFHITANFEN (BT74HEE) FHNBEZR NN FINCZA )

T

HIEAR

sl

stock_1,1602031567000,8.14

s2

stock_1,1602031571000,8.23

s3

stock_1,1602031577000,8.24

s4

stock_1,1602031578000,8.87

s5

stock_1,1602031579000,8.55

s6

stock_1,1602031581000,8.43

s/

stock_1,1602031582000,8.78

(FlinkZmfEEL Al (Scalahi) )

B TR HENEEE R
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5.5.3 7K{s 4k > FA S 451

G, TEFBAN, BB S R .

timestamp:stock 1,1602031567000]|2020-10-07
08:46:07.000,1602031567000|2020-10-07 08:46:07.000,Watermark @
1602031557000 (2020-10-07 08:45:57.000)

timestamp:stock 1,1602031571000]|2020-10-07
08:46:11.000,1602031571000(2020-10-07 08:46:11.000,Watermark @
1602031561000 (2020-10-07 08:46:01.000)

timestamp:stock 1,1602031577000|2020-10-07
08:46:17.000,1602031577000|2020-10-07 08:46:17.000,Watermark @
1602031567000 (2020-10-07 08:46:07.000)

timestamp:stock 1,1602031578000]|2020-10-07
08:46:18.000,1602031578000|2020-10-07 08:46:18.000,Watermark @
1602031568000 (2020-10-07 08:46:08.000)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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timestamp:stock 1,1602031579000]|2020-10-07
08:46:19.000,1602031579000|2020-10-07 08:46:19.000,Watermark @
1602031569000 (2020-10-07 08:46:09.000)

output> StockPrice(stock 1,1602031567000,8.14)

timestamp:stock 1,1602031581000]|2020-10-07
08:46:21.000,1602031581000|2020-10-07 08:46:21.000,Watermark @
1602031571000 (2020-10-07 08:46:11.000)

timestamp:stock 1,1602031582000]|2020-10-07
08:46:22.000,1602031582000|2020-10-07 08:46:22.000,Watermark @
1602031572000 (2020-10-07 08:46:12.000)

output> StockPrice(stock 1,1602031571000,8.23)

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



5.5.3 7K{s 4k > FA S 451

N T IERRIRAR RO ) AR R FE, N AR R FHAF 214 J5 /KA
LM AAEN . B R RS A TE S A & Dk TR . R
5 O E, XBEEHRERE, JRALTRANFLERNRSL, 4SfRE
HEAN

(1) ZTL: KATERETTR] >= F& E 45 AT a]

(2) ZMT2: 1E[H D FFaa R, & O g R [a)) oA B 7 .

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



5.5.3 7K{s 4k > FA S 451

1.4 H s 1Bk G

K5-54 1T FHAFS1RA R VUG IR &GO, fTLAE R, SHEiH
IKAL L E. 4 317k 7 1602031557000(2020-10-07 08:45:57.000).

Event EventTime currentMaxTimestamp | Watermark
sl 1602031567000 1602031567000 1602031557000
2020-10-07 2020-10-07 2020-10-07
08:46:07.000 08:46:07.000 08:45:57.000
I\ N \ =3 A~ ==
*5-647H [ s1BALLE &N 0 NS BRI
[CAREA B I IF AR ] T 145 R ] & A A
wil 2020-10-07 2020-10-07 sl
08:46:06.000 08:46:09.000

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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2. Y s23)L LG
KE-TEH T 228 RS LA G RIZK ARG OL, nTRUE Y, SETIsK
£k B4 37k 7 1602031561000(2020-10-07 08:46:01.000).

Event EventTime currentMaxTimestamp | Watermark

s2 1602031571000 1602031571000 1602031561000
2020-10-07 2020-10-07 2020-10-07
08:46:11.000 08:46:11.000 08:46:01.000

R5-825 1 1 s22i A LUJE 4B H N S USRS DL -

[CABEZ & TG [H] T 1 45 I (] AR LiNE S
wl 2020-10-07 2020-10-07 s1
08:46:06.000 08:46:09.000
w2 2020-10-07 2020-10-07 52
08:46:09.000 08:46:12.000

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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3. Y EHs3BE LG
K5-9%45 1 HAS3RE RS LU IR Z A tE O, Rl LUE HH, ZETHIK
2k B4 33X 7 1602031567000(2020-10-07 08:46:07.000).

Event EventTime currentMaxTimestamp | Watermark
s3 1602031577000 1602031577000 1602031567000
2020-10-07 2020-10-07 2020-10-07
08:46:17.000 08:46:17.000 08:46:07.000
» ,/—\? S »
#*5-10%5 th [ s3FNk LG &4 ' N A& RIS HITE O
[CAREA S B I TF AR ] 145 R ) &N
wil 2020-10-07 2020-10-07 sl
08:46:06.000 08:46:09.000
w2 2020-10-07 2020-10-07 s2
08:46:09.000 08:46:12.000
w3 2020-10-07 2020-10-07 I
08:46:12.000 08:46:15.000
w4 2020-10-07 2020-10-07 s3
08:46:15.000 08:46:18.000

(FlinkZmfEEL Al (Scalahi) )

B TR HENEEE R




5.5.3 7K{s 4k > FA S 451

4. BEHSABEL G

R5-1125 T FHAFsARIE R G LR KK HIAEALIE O, T RAE 40
[rI7K A2k 4 3138 T 1602031568000(2020-10-07 08:46:08.000).

Event EventTime currentMaxTimestamp | Watermark

s4 1602031578000 1602031578000 1602031568000
2020-10-07 2020-10-07 2020-10-07
08:46:18.000 08:46:18.000 08:46:08.000

R5-1245 1 1 sARTE LR 58 H N3 RIS RIS L -

[CAREZRS & T AR (7] T 1 25 A (6] el S
wl 2020-10-07 2020-10-07 s1
08:46:06.000 08:46:09.000
w2 2020-10-07 2020-10-07 52
08:46:09.000 08:46:12.000
w3 2020-10-07 2020-10-07 7
08:46:12.000 08:46:15.000
w4 2020-10-07 2020-10-07 s3
08:46:15.000 08:46:18.000
w5 2020-10-07 2020-10-07 s4
08:46:18.000 08:46:21.000

(FlinkZmfEEL Al (Scalahi) )

B TR HENEEE R




5.5.3 7K{s 4k > FA S 451

5. 4 EA4s5RE LS

K5-13%5 ) T HFs5RIIA RS LUK &MWL, FTLAEH, 2§T
/KA 2k B4 31k 7 1602031569000(2020-10-07 08:46:09.000).

Event EventTime currentMaxTimestamp | Watermark
s5 1602031579000 1602031579000 1602031569000
2020-10-07 2020-10-07 2020-10-07
08:46:19.000 08:46:19.000 08:46:09.000
N = A N
®5-14%H) 1 SR LU BN H A S RIS TR DL
CHREAS B I IF AR ] IS A A
wl 2020-10-07 2020-10-07 sl
08:46:06.000 08:46:09.000
w2 2020-10-07 2020-10-07 s2
08:46:09.000 08:46:12.000
w3 2020-10-07 2020-10-07 I
08:46:12.000 08:46:15.000
w4 2020-10-07 2020-10-07 s3
08:46:15.000 08:46:18.000
w5 2020-10-07 2020-10-07 s4,s5
08:46:18.000 08:46:21.000

(FlinkZmfEEL Al (Scalahi) )

B TR HENEEE R
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6. 4 H4s6BikLUE

K5-1525 ) 7 FHFs6RIA R4t LG HIRAL 2 ARG O, TLLE L, =
AT B 7K AL 28 B4 3134 T 1602031571000(2020-10-07 08:46:11.000).

Event EventTime currentMaxTimestamp | Watermark
s6 1602031581000 1602031581000 1602031571000
2020-10-07 2020-10-07 2020-10-07
08:46:21.000 08:46:21.000 08:46:11.000
» ,/—\? S »
K5-1625 ) 1 s6 2k LLJE &1 & H N ELE B BB O
CHREAS B I IF AR ] T 145 R ] A A
wi 2020-10-07 2020-10-07 & E o]
08:46:06.000 08:46:09.000
w2 2020-10-07 2020-10-07 s2
08:46:09.000 08:46:12.000
w3 2020-10-07 2020-10-07 I
08:46:12.000 08:46:15.000
w4 2020-10-07 2020-10-07 s3
08:46:15.000 08:46:18.000
w5 2020-10-07 2020-10-07 s4,s5
08:46:18.000 08:46:21.000
w6 2020-10-07 2020-10-07 s6
08:46:21.000 08:46:24.000

(FlinkZmfEEL Al (Scalahi) )
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7. 4 H s 7RA G

KE-17T25 ) 7 FHAFsTRIA R4t LG BIRALZ ARG oL, fTLLE L, =
AT B 7K AL 28 E 42 234 T 1602031572000(2020-10-07 08:46:12.000).

Event EventTime currentMaxTimestamp | Watermark
s7 1602031582000 1602031582000 1602031572000
2020-10-07 2020-10-07 2020-10-07
08:46:22.000 08:46:22.000 08:46:12.000
N = A N
K5-1825 ) 1 sTRL LG &5 H N ELE I BB O
CIREAS B I IF AR ] 145 AR ] & A AT
wi 2020-10-07 2020-10-07 & E o]
08:46:06.000 08:46:09.000
w2 2020-10-07 2020-10-07 s2
08:46:09.000 08:46:12.000
w3 2020-10-07 2020-10-07 I
08:46:12.000 08:46:15.000
w4 2020-10-07 2020-10-07 s3
08:46:15.000 08:46:18.000
w5 2020-10-07 2020-10-07 s4,s5
08:46:18.000 08:46:21.000
w6 2020-10-07 2020-10-07 s6,s7
08:46:21.000 08:46:24.000

(FlinkZmfEEL Al (Scalahi) )
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5.6 FEIR AL IE

RN T, KM & DERN A2 G, AR EERIAN, X
SRR S R . AT B T SR B BRI R, RkrEAE T
allowedLatenessia . fajBskif, allowedLatenessil &%t Xt F LI ET =,
S F oK e & BRI R 2 5, I RFE — BT E] (152 DA (R R f
) SRERFZ AR 2L, PME IR AP I S P

S TEOHHET S, RKE K EallowedLateness, & il & 115 LLE 2
BN EL; W E [ allowedLatenessblfE, RA KM KT “H H L g
+allowedLateness” B, % 04 4 458%,
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package cn.edu.xmu.dblab

import java.text.SimpleDateFormat

import
org.apache.flink.api.common.eventtime.{SerializableTimestampAssigner,
TimestampAssigner, TimestampAssignerSupplier, Watermark,
WatermarkGenerator, WatermarkGeneratorSupplier, WatermarkOutput,
WatermarkStrategy}

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

import org.apache.flink.streaming.api. TimeCharacteristic

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
import
org.apache.flink.streaming.api.windowing.assigners.TumblingEventTimeWin
dows

import org.apache.flink.streaming.api.windowing.time.Time

case class StockPrice(stockld:String,timeStamp:Long,price:Double)

(Flink4i B30, (Scalafi) ) B TR LR R |



5.6 FEIR AL IE

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

BT 85
val env = StreamExecutionEnvironment.getExecutionEnvironment

ISEE S TR AR g A B ]

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

IR P AT
env.setParallelism(1)

B E I

val source = env.socketTextStream("localhost", 9999)

1145 7€ St X FU i i e e p R 1 4

val stockDataStream = source
.map(s => s.split(","))
.map(s=>StockPrice(s(0).toString,s(1).toLong,s(2).toDouble))

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



5.6 FEIR AL IE

IR U o T A TRD RN K 7 28
val watermarkDataStream =
stockDataStream.assignTimestampsAndWatermarks(new MyWatermarkStrategy)

IPAT & Bt
val lateData = new OutputTag[StockPrice]("late")
val sumStream = watermarkDataStream
keyBy("stockld")
window(TumblingEventTimeWindows.of(Time.seconds(3)))
.allowedLateness(Time.seconds(2L))
.sideOutputLateData(lateData)
reduce((s1, s2) => StockPrice(sl.stockld,s1.timeStamp, sl.price + s2.price))

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



5.6 FEIR A FEALTE

IIT Bl HS
sumStream.print("windowi .45 5:")

val late = sumStream.getSideOutput(lateData)
late.print("iE 2] 7 Z ")

I3 € A RRIF MR LTS

env.execute("AllowedLatenessTest")
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1145 78 IK A5 28 A2 B s
class MyWatermarkStrategy extends WatermarkStrategy[StockPrice] {

override def
createTimestampAssigner(context: TimestampAssignerSupplier.Context):
TimestampAssigner[StockPrice]={
new SerializableTimestampAssigner[StockPrice] {
override def extractTimestamp(element: StockPrice,
recordTimestamp: Long): Long = {
element.timeStamp // )\ 23X 7H 12 - 32 B [a] 2k
}
}
}
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override def
createWatermarkGenerator(context:WatermarkGeneratorSupplier.Context):
WatermarkGenerator[StockPrice] ={
new WatermarkGenerator[StockPrice](){

val maxOutOfOrderness = 10000L /% & B K IEiR 100

var currentMaxTimestamp: Long = OL

var a: Watermark = null

val format = new SimpleDateFormat("yyyy-MM-dd HH:mm:ss.SSS")

override def onEvent(element: StockPrice, eventTimestamp: Long,
output:WatermarkOutput): Unit = {
currentMaxTimestamp = Math.max(eventTimestamp, currentMaxTimestamp)
a = new Watermark(currentMaxTimestamp - maxOutOfOrderness)
output.emitWatermark(a)
printin("timestamp:" + element.stockld + "," + element.timeStamp + "|" +

format.format(element.timeStamp) + "," + currentMaxTimestamp + "[" +

format.format(currentMaxTimestamp) + "," + a.toString)

}
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override def onPeriodicEmit(output:WatermarkOutput): Unit = {

I A E R A I A KED, DR X B A AT A AT 4584 F

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



5.6 FEIR AL IE

fELinuxZ i I ZINCHRE T, 2R )G 3 82 P AllowedLatenessTest, 7ENC
Zumi AN N EHE (BITREIAD -

stock_1,1602031567000,8.14
stock_1,1602031571000,8.23
stock_1,1602031577000,8.24
stock_1,1602031578000,8.87
stock_1,1602031579000,8.55
stock_1,1602031577000,8.24
stock_1,1602031581000,8.43
stock_1,1602031582000,8.78
stock_1,1602031581000,8.76
stock_1,1602031579000,8.55
stock_1,1602031591000,8.13
stock_1,1602031581000,8.34
stock_1,1602031580000,8.45
stock_1,1602031579000,8.33
stock_1,1602031578000,8.56
stock_1,1602031577000,8.32
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timestamp:stock 1,1602031567000]|2020-10-07
08:46:07.000,1602031567000|2020-10-07 08:46:07.000,Watermark @
1602031557000 (2020-10-07 08:45:57.000)

timestamp:stock 1,1602031571000]|2020-10-07
08:46:11.000,1602031571000|2020-10-07 08:46:11.000,Watermark @
1602031561000 (2020-10-07 08:46:01.000)

timestamp:stock 1,1602031577000]|2020-10-07
08:46:17.000,1602031577000|2020-10-07 08:46:17.000,Watermark @
1602031567000 (2020-10-07 08:46:07.000)

timestamp:stock 1,1602031578000]|2020-10-07
08:46:18.000,1602031578000|2020-10-07 08:46:18.000,Watermark @
1602031568000 (2020-10-07 08:46:08.000)

timestamp:stock 1,1602031579000]|2020-10-07
08:46:19.000,1602031579000|2020-10-07 08:46:19.000,Watermark @
1602031569000 (2020-10-07 08:46:09.000)

windowitH 45 F:> StockPrice(stock 1,1602031567000,8.14)
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timestamp:stock 1,1602031577000(2020-10-07
08:46:17.000,1602031579000|2020-10-07 08:46:19.000,Watermark @
1602031569000 (2020-10-07 08:46:09.000)

timestamp:stock 1,1602031581000(2020-10-07
08:46:21.000,1602031581000|2020-10-07 08:46:21.000,Watermark @
1602031571000 (2020-10-07 08:46:11.000)

timestamp:stock 1,1602031582000(2020-10-07
08:46:22.000,1602031582000|2020-10-07 08:46:22.000,Watermark @
1602031572000 (2020-10-07 08:46:12.000)

window1] & 45 B> StockPrice(stock_1,1602031571000,8.23)
timestamp:stock 1,1602031581000|2020-10-07
08:46:21.000,1602031582000|2020-10-07 08:46:22.000,Watermark @
1602031572000 (2020-10-07 08:46:12.000)

timestamp:stock 1,1602031579000(2020-10-07
08:46:19.000,1602031582000|2020-10-07 08:46:22.000,Watermark @
1602031572000 (2020-10-07 08:46:12.000)

timestamp:stock 1,1602031591000(2020-10-07
08:46:31.000,1602031591000|2020-10-07 08:46:31.000,Watermark @
1602031581000 (2020-10-07 08:46:21.000)
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windowitH 45 8:> StockPrice(stock 1,1602031577000,16.48)
windowitH 45 %:> StockPrice(stock 1,1602031578000,25.970000000000002)
timestamp:stock 1,1602031581000|2020-10-07
08:46:21.000,1602031591000|2020-10-07 08:46:31.000,Watermark @
1602031581000 (2020-10-07 08:46:21.000)

timestamp:stock 1,1602031580000]|2020-10-07
08:46:20.000,1602031591000|2020-10-07 08:46:31.000,Watermark @
1602031581000 (2020-10-07 08:46:21.000)

windowi 545 5> StockPrice(stock_1,1602031578000,34.400000000000006)
timestamp:stock 1,1602031579000[2020-10-07
08:46:19.000,1602031591000|2020-10-07 08:46:31.000,Watermark @
1602031581000 (2020-10-07 08:46:21.000)

window it 545 5> StockPrice(stock_1,1602031578000,42.830000000000005)
timestamp:stock 1,1602031578000(2020-10-07
08:46:18.000,1602031591000|2020-10-07 08:46:31.000,Watermark @
1602031581000 (2020-10-07 08:46:21.000)

window it 545 5> StockPrice(stock_1,1602031578000,51.260000000000005)
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5.6 FEIR A FEALTE

timestamp:stock 1,1602031577000[2020-10-07
08:46:17.000,1602031591000|2020-10-07 08:46:31.000,Watermark @
1602031581000 (2020-10-07 08:46:21.000)

iR B % > StockPrice(stock 1,1602031577000,8.43)

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



5.7 RS ImFE

ST E T N TREHARE NGO TORS T RW AN ML, I
R Jm — AR 25 R, AN, AL T N R P AR IR SOK 2 [ 7K
RLEHE, JFAEKALE I AR € I R H B

ARSI EN ST 2N E MBS R, BARSE T
E?f%@%ﬁmﬁﬁo%m,ﬁﬁﬁ2—¢ﬁm¥ﬁmﬁ,ﬁ%ﬁ%%
Span=
T E HT B H A FAFPIRENL. B, EE—28NIBIA A ZE
20cmUL B 2, Wk B, Bie fRERTHAE
M-S AP FTA RBEAE, DL S SRS AR 281 BEE,
H ARSI H .
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fEFlink™, REWMA SR EFE FHXRE. BIRU, AMMREKRES: B
TR (operator state) FIEEFEIRZ (keyed state)

HIREHHE TG R E NE TS X EIRAE HE— TS P AL 3
AEIEA A LAU7 R A R HRES, RS T RS E 2L 5. EHRE
ANBE A R BAS R 557 1) 5 — MRS5S VT T

EPEIRES R A SRR T X (Key) SR4EF M5B Flink y&E
BE4ETT RS, IR R AR aEE, o X2E—NE 1T
S, XAMES S YE A BN N IR . SRS AL B — SR AT,
= HEPRRIRA U5 Ve IR e v = ar s e . e, B Al R B i o Eodls
AR VT TR AR R IR
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NTHYRE —/MEStateTest, "Bl2%7 24 By &F 3 B ZZ 4 A& 3E 4T S2EsF s,
I I R S TR A PR IR AE S5 A i BRI E EEAT&%%TTEU%Jﬁﬁi'ZHﬁE@E’J
U J5 PR

package cn.edu.xmu.dblab

import org.apache.flink.api.common.functions.RichFlatMapFunction

import org.apache.flink.api.common.state.{ValueState, ValueStateDescriptor}
import org.apache.flink.streaming.api.scala._

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
import org.apache.flink.util.Collector

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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object StateTest {
def main(args: Array[String]): Unit = {
IBETAT I
val env = StreamExecutionEnvironment.getExecutionEnvironment
I E R P AT
env.setParallelism(1)
118 58 H A i
val source = env.socketTextStream("localhost", 9999)
1145 7€ B0 B 8 It 1 e i VR 12
val stockDataStream = source
.map(s => s.split(","))
.map(s => StockPrice(s(0).toString, s(1).toLong, s(2).toDouble))
val alertStream = stockDataStream
keyBy(_.stockld)
flatMap(new PriceChangeAlert(10))
/I 3T Bl
alertStream.print()
Il R PR AT

env.execute("state test")

}
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class PriceChangeAlert(threshold: Double) extends
RichFlatMapFunction[StockPrice,(String, Double, Double){
7€ SCHRESRAE E— IR kg
lazy val lastPriceState: ValueState[Double] = getRuntimeContext
.getState(new ValueStateDescriptor[Double]("last-price",classOf[Double]))
override def flatMap(value: StockPrice, out: Collector[(String, Double, Double)]):
Unit = {
Il 3RELEIR B A%
val lastPrice = lastPriceState.value()
IR BRI i SR = (A M EE R
val diff = (value.price-lastPrice).abs
iIf( diff > threshold)
out.collect((value.stockld,lastPrice,value.price))
IR IR

lastPriceState.update(value.price)
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DataStream APLZFlink#1#% 0y, FNFlIink A1 H AR AESE (EhinSpark.
MapReduce&s) AL, HEKFLAWAE T HmARWRITE IR, AREHEENH T
fE1% i DataStream# M 4% i AR, B EERIE . BoEiE#e. Hdafm .
PRI 4.

TR EFE AR, ERKRERE SRR E AR R EERE,  FlinkdR 38 i ] 2=
S VA= S0 I N P A 1 | a2 1 7o == 2 o TN R TR NG D A BT
REPRITE], AN 55 PN 2550 = Fhist [T 304 T T VR4 41 .

& DT AT E A 3RS H ST B oy e —, i R e i (Rl 3K
W E AR Y 0 AR % 1, SRR SR EAT N R R AR, BT LR 3 —
1AV N Tt &5 R . AR NS T & D =M DL DSR2
SHEROT, HTMRKEE R EINBE R, FAEIRA A &AL H
ZFIinkRGH, N RECEAR LT RIAEH B RIEM ) @, AFANH T xR
KA ML AR X SR ) . AFE R G 1A RS R RE T,
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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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BB LG AR, P EEREA “BFHUn” fRHEMEEE, 2000FE85, “HFHi” K
V& R m 2% 4 B kAR I 1000 77 R E R S AN e Bk, BRI 1000 5 IR $TiE
T E SRR IR B A A R, g R T E SRR AR RGN RBHE R BT B R R,
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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