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1.1.5.6 Replicas
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1. E1&jdk-8u261-linux-x64.rpmZl RS eaH %2t

1 rpm -ivh jdk-8u261-linux-x64.rpm



2, BEWRESE:

1 vim /etc/profile

78 export JAVA_HOME=/usr/java/jdkl.8.0_261-amdo4
79 export PATH=$PATH:$JAVA_HOME/bin

# EW
source /etc/profile
# IQIE

java -version

S W N e

[root@nodel ~]# java -version

java version "1.8.0_261"

Java(TM) SE Runtime Environment (build 1.8.0_261-b12)

Java HotSpot(TM) 64-Bit Server WM (build 25.261-b12, mixed mode)
[root@nodel ~]#

1.2.2 ZookeeperfI L &L &
1. tft&zookeeper-3.4.14.tar.gz2| RS 25

2. FRIEE/opt:

tar -zxf zookeeper-3.4.l4.tar.gz -C /opt
cd /opt/zookeeper-3.4.14/conf

# Bifllzoo sample.cfgfi®&Nzoo.cfg

cp zoo_ _sample.cfg zoo.cfg

# YmiBzoo.cfgXfH

vim zoo.cfg

A U W N =

3. {8 ZookeeperRFEIERE %, dataDir:
e dataDir=/var/lagou/zookeeper/data
4. YgigE/etc/profile:

o HEMETLTEZ00_LOG_DIR, 1EEZookeeper{rfz HEHIMIE
e ZOOKEEPER_PREFIXfg§[@ZookeeperfUfi[E B
o J§Zookeepertbin B FiRMEIPATHE:

export ZOOKEEPER_PREFIX=/opt/zookeeper-3.4.14
export PATH=$PATH:$Z00KEEPER_PREFIX/bin
export Z00_LOG_DIR=/var/lagou/zookeeper/log

5. EEREEX:

1 source /etc/profile



6. IOIE:

[root@nodel ~]# zkServer.sh status

ZooKeeper IMX enabled by default

Using config: /opt/zookeeper-3.4.14/bin/../conf/z00.cfg
Error contacting service. It is probably not running.
[root@nodel ~]# §

1.2.3 KafkafIEZ R 5H &

1. Lkftkafka_2.12-1.0.2.tgzR RSB HEE:

1  tar -zxf kafka 2.12-1.0.2.tgz -C /opt
2. BREMMRTEHEN:

1  vim /etc/profile

[root@nodel configl]# tail -n 2 /etc/profile
export KAFKA_HOME=/opt/kafka_2.12-1.0.2
export PATH=$PATH:$KAFKA_HOME/bin
[root@nodel configl# B

3. B2&/opt/kafka_2.12-1.0.2/confighfiserver.propertiesSf4:

Kafkai&#&Zookeeperfithiit, IAMERAMERIAIZookeepersEfl, EEihitZlocalhost:2181, FEY
myKafka f2KafkafEZookeeperd BiR T mEg12:

HHHHHHRHH R AR AR AR J00Keeper #H##H#HHAHHHBHHHHHHHHHARHHHHHHH

# Zookeeper connection string (see zookeeper docs for details).

# This is a comma separated host:port pairs, each corresponding to a zk

# server. e.g. "127.0.0.1:3000,127.0.0.1:3001,127.0.0.1:3002".

# You can also append an optional chroot string to the urls to specify the
# root directory for all kafka znodes.

zookeeper. connect=1localhost:2181/myKafka

fo EkafkafF T A L EIERIE F

log.dir=/var/lagou/kafka/kafka-logs

1 mkdir -p /var/lagou/kafka/kafka-logs



4. jBnfhZookeeper:

1 zkServer.sh start

5. ffiiAZookeeperf RS

[root@nodel ~]# zkServer.sh status

ZooKeeper IMX enabled by default

Using config: /opt/zookeeper-3.4.14/bin/../conf/z00.cfqg
Mode: standalone

[root@nodel ~1# N

6. BnfKafka:

#\KafkaREMIRE R, HATNTHS

[root@nodel kafka_2.12-1.0.21# pwd
/opt/kaftka_2.12-1.0.2
[root@nodel kafka_2.12-1.0.2]# kafka-server- star‘t sh config/server. pr'oper'tles

FAaNn"NA A7 N AN . AN .-, annT L YLl o W V Ny of PRSI oY £ T S, R

BRI, BIABRIREAH B NRE—Tistarted 7S
INFO [KafkaServer 1d=0] started (kafka.ser@erlKaFkaServer)

7. &B&HZookeeperfyis:

[zk: localhost:2181(CONNECTED) @] 1s /

[myKafka, zookeeper]

[zk: localhost:2181(CONNECTED) 1] 1s /myKafka

[cluster, controller_epoch, controller, brokers, admin, isr_change_notification, consumers, log_dir_event_notification, latest_producer_id_block, config]
[zk: localhost:2181(CONNECTED) 2] i

8. MEfKafkaZRIAERER, BEL, ERACTHC,
NEBEAR, EEHS:

1 kafka-server-start.sh -daemon config/server.properties

[root@nodel kafka_2.12-1.0.2]# kafka-server-start.sh
USAGE: /opt/kafka_2. 2 1.0.2/bin/kafka-server-start.sh [-daemon] server.properties [--override property=value]*

FCuoAantEnw AR AL A 7

DN leallin mrAaviinn ~dkant L Annmnan ~Aanls Alraminn rnumanmandks An

EBEKafka e B #HE:
1 ps aux | grep kafka

ElEEaETiKafka:

[root@nodel kafka_2.12-1.0.21# kafka-server-stop.sh

[root@nodel kafka_2.12-1.0.2]# ps aux [ grep kafka

root 40934 0.0 0.0 112708 976 pts/0 R+ 00:55 0:00 grep --color=auto kafka
[root@nodel kafka_2.12-1.0.27# B
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1
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. kafka-topics.sh B FEEEE,

# FILIBNER

[root@nodel ~]# kafka-topics.sh --list --zookeeper localhost:2181/myKafka

# BIEED, ZEFEE—1PKX, ZpXALeaderD X, EEZBFollowern XaEIA,

[root@nodel ~]1# kafka-topics.sh --zookeeper localhost:2181/myKafka --create --topic
topic_ 1 --partitions 1 --replication-factor 1

# BEOXER

[root@nodel ~]1# kafka-topics.sh --zookeeper localhost:2181/myKafka --list

# BREETINFEAER

[root@nodel ~1# kafka-topics.sh --zookeeper localhost:2181/myKafka --describe --topic
topic_1

# MIFRIEE LR

[root@nodel ~]# kafka-topics.sh --zookeeper localhost:2181/myKafka --delete --topic
topic 1

2. kafka-console-producer.shBF4FE&

N

# FBREFE

[root@nodel ~]# kafka-console-producer.sh --topic topic 1 --broker-list localhost:9020

3. kafka-console-consumer.shAFHFEEE:

=

1.3

# FRERE

[root@nodel ~]# kafka-console-consumer.sh --bootstrap-server localhost:9092 --topic
topic_ 1

# FRBEBREARNL, NKERE, TREBRESER

[root@nodel ~]# kafka-console-consumer.sh --bootstrap-server localhost:9092 --topic

topic_1 --from-beginning

KafkaFF A& SCi%
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AEEEFERNNERA: KafkaProducer , ProducerRecord,
Hrh RafkaProducer AT RIXHEMZE, ProducerRecord £ T KafkafSiEE.,

KafkaProducer HBIZFEIEENSEHIS X :



S L]

e EE & SbrokerZ L E ., ZSEHIRENRVANSEL &D%EF%?@—EL?&E’]EKafkaEﬁ X
bootstrap.servers ~ BEESEA/ L brokerfitiit, MAREE, HEFEEZ LMEENbrokerZfa, T IZERELME
BRI EA T R,

key.serializer ERIFMEEBMkeyBUENFIIEE, REBNERTNEER, thaILMERIZEMNClassiis,
value.serializer BERIFHEMalueBUBMFIIMLE, IREMNMMERTNEER, WrIERIZENClassy R,
ZRIAE: all,

acks=0:
EEEARESbrokerSEEMIIA, REEEEMEIEAX, MIANEEREZEKETRK.
ZIERABEfRiEbroker@ B EMWEITHE, retrieslc Bt ASER, KiEHHERIROIATHE B RBE Kz

=1,
acks acks=1
REERFEBREHXENN, AEMONEFIR, MAFFEIEAD XA,
EZBET, UREDXKEVEERIAZEMENT, MEIAPXEZRERBTIZEE, WZEEEXK.
acks=all
BUMD XSEFMEMNISREIAD XIBIADE.
ZAEBRIET REFE—DISRAIR S XEE, HEMASER.
EKafkagzsBAIFI FEMHRIE, FWTF acks=-1
retries&E it /R &R
WHEBRAHMBIRNINER, RASERER.
retries BEFIERREIRNEL—,

MRRETER, FRRIEHEBNERE, FTEIREMAX_IN_FLIGHT_REQUESTS_PER_CONNECTION=1
SNES IR RBOE SRR, HArIE S ATREREMINT

HAhZERIAM org.apache.kafka.clients.producer.ProducerConfig F#E|, HNIEEMNATEN A

HBELETHRE, FEbrokerimhVifiA, AINUELSHEIA, HWEIUAFLHEIA.
BSWHINERRE, FEWMAEERS, EEFTEREDENR,

£

package com.lagou.kafka.demo.producer;

import org.apache.kafka.clients.producer.KafkaProducer;

import org.apache.kafka.clients.producer.ProducerRecord;

import java.util.HashMap;

import java.util.Map;

import java.util.concurrent.ExecutionException;
9 import java.util.concurrent.TimeUnit;

10 import java.util.concurrent.TimeoutException;

12  public class MyProducerl {
13 public static void main(String[] args) throws InterruptedException,

ExecutionException, TimeoutException {



14
15
16
17
18
19
20

21
22

23
24
25

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

//
//

//

Map<String, Object> configs = new HashMap<>();
RE EEKafkal¥)IaEZ A RIRARSS 233tk
MRZEREE, WrAIA@ET AR ER R INERF R Ethbroker
configs.put("bootstrap.servers", "nodel:9092");
REkeyMFIILER

configs.put("key.serializer",

"org.apache.kafka.common.serialization.IntegerSerializer");

//

& BvaluelF5It 23

configs.put("value.serializer",

"org.apache.kafka.common.serialization.StringSerializer");

configs.put("acks", "1");

KafkaProducer<Integer, String> producer = new KafkaProducer<Integer, String>

(configs);

EEE2:

0 N o U W N

10
11
12
13
14

// BT EZEProducerfiHE

ProducerRecord<Integer, String> record = new ProducerRecord<Integer,

"topic_1", // ERRBZR
0, /! DRES, MERE—1T9KX, RUZo
0, /1 BFERkey
"message 0" // FREEAvalue
)i

/1 BREER, BEERHRRMAIA
producer.send(record).get(3 000, TimeUnit.MILLISECONDS) ;

/1 RAEFE

producer.close();

package com.lagou.kafka.demo.producer;

import
import
import

import

import

import

public

org.apache.kafka.clients.producer.Callback;
org.apache.kafka.clients.producer.KafkaProducer;
org.apache.kafka.clients.producer.ProducerRecord;

org.apache.kafka.clients.producer.RecordMetadata;

java.util.HashMap;

java.util.Map;

class MyProducer2 {

public static void main(String[] args) {

Map<String, Object> configs = new HashMap<>();

configs.put("bootstrap.servers", "nodel:9092");



configs.put("key.serializer",
"org.apache.kafka.common.serialization.IntegerSerializer");
configs.put("value.serializer",

"org.apache.kafka.common.serialization.StringSerializer");

KafkaProducer<Integer, String> producer = new KafkaProducer<Integer, String>

(configs);

ProducerRecord<Integer, String> record = new ProducerRecord<Integer, String>(
"topic_1",
0,
1,
"lagou message 2"

)i

// FERAEIERLSEFSHERREIA
producer.send(record, new Callback() {
@override
public void onCompletion(RecordMetadata metadata, Exception exception) {
if (exception == null) {

System.out.println(

"R " + metadata.topic() + "\n"
+ "9X: " + metadata.partition() + "\n"
"f@f%E2: " + metadata.offset() + "\n"

"FIMERkey=FETI: " + metadata.serializedKeySize() +
N
+ "FItvalueFETH: " o+
metadata.serializedvalueSize() + "\n"
+ "BF[EB: " + metadata.timestamp()
)i
} else {

System.out.println("BHE: " + exception.getMessage());

})i
[/ RIAEE

producer.close();

ErE3:

package com.lagou.kafka.demo.producer;

import org.apache.kafka.clients.producer.Callback;
import org.apache.kafka.clients.producer.KafkaProducer;
import org.apache.kafka.clients.producer.ProducerRecord;

import org.apache.kafka.clients.producer.RecordMetadata;
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39
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import java.util.HashMap;

import java.util.Map;

public class MyProducer3 {
public static void main(String[] args) {
Map<String, Object> configs = new HashMap<>();
configs.put("bootstrap.servers", "nodel:9092");
configs.put("key.serializer",
"org.apache.kafka.common.serialization.IntegerSerializer");
configs.put("value.serializer",

"org.apache.kafka.common.serialization.StringSerializer");
KafkaProducer<Integer, String> producer = new KafkaProducer<Integer, String>

(configs);

for (int i = 100; i < 200; i++) {

ProducerRecord<Integer, String> record = new ProducerRecord<Integer,

String>(
"topic_1",
0,
i,
"lagou message " + i
)i
// {EREIEARSEFTHRAYHEIA

producer.send(record, new Callback() {
@override
public void onCompletion(RecordMetadata metadata, Exception
exception) {
if (exception == null) {

System.out.println(

"E: " + metadata.topic() + "\n"
"SX: " + metadata.partition() + "\n"
"f@f%&: " + metadata.offset() + "\n"

"Rt keyF T "+
metadata.serializedKeySize() + "\n"
+ "FIMAvalueF T " +
metadata.serializedvValueSize() + "\n"
+ "EfEE: " + metadata.timestamp()
)i
} else {

System.out.println("BRE: " + exception.getMessage());

})i

}

/1 RAEER

producer.close();
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HERE:

package com.lagou.kafka.demo.consumer;

import org.apache.kafka.clients.consumer.ConsumerRebalanceListener;
import org.apache.kafka.clients.consumer.ConsumerRecord;

import org.apache.kafka.clients.consumer.ConsumerRecords;

import org.apache.kafka.clients.consumer.KafkaConsumer;

import org.apache.kafka.common.TopicPartition;
import java.lang.reflect.Array;
import java.util.*;

import java.util.regex.Pattern;

public class MyConsumerl {

public static void main(String[] args) {

Map<String, Object> configs = new HashMap<>();

// }§Ebootstrap.serversEHENIIAL EIZRafkaIiRSZ 23,

// MRZERE, WEETUHRMERARINERPNEMRSEE.
configs.put("bootstrap.servers", "nodel:9092");

// keyIRFFIt 25

configs.put("key.deserializer",
"org.apache.kafka.common.serialization.IntegerDeserializer");
// valuefI R F5t 25

configs.put("value.deserializer",
"org.apache.kafka.common.serialization.StringDeserializer");

configs.put("group.id", "consumer.demo");

// BIEHARENR
KafkaConsumer<Integer, String> consumer = new KafkaConsumer<Integer,

(configs);

// final Pattern pattern = Pattern.compile("topic_\\d");

final Pattern pattern = Pattern.compile("topic [0-9]1");

/1 HBEEBITRERS DX

// consumer.subscribe (pattern);

// consumer.subscribe(pattern, new ConsumerRebalanceListener() {

String>



final List<String> topics = Arrays.asList("topic 1");
consumer.subscribe(topics, new ConsumerRebalanceListener() {
@override
public void onPartitionsRevoked(Collection<TopicPartition> partitions) {
partitions.forEach(tp -> {
System.out.println("#IZFMPX: " + tp.partition());
})i

@Ooverride
public void onPartitionsAssigned(Collection<TopicPartition> partitions) {
partitions.forEach(tp -> {
System.out.println(tp.partition());

})i

})i
// FEUT R EFRE R

final ConsumerRecords<Integer, String> records = consumer.poll(3 000);

// 3RBRtopic 1EFATEHE
final Iterable<ConsumerRecord<Integer, String>> topiclIterable =

records.records("topic 1");

// WHtopic 1EBATHE
topiclIterable.forEach(record -> {

System.out.println("== ====");

System.out.println("JHELFEL: " +
Arrays.toString(record.headers().toArray()));

System.out.println(")HEMkey: " + record.key());

System.out.println("JHEMNEHZE: " + record.offset());

System.out.println("HEMNDXS:

System.out.println("JHEMNFEI{tkeyFETE: " + record.serializedKeySize());

System.out.println("JEEMNFIItvalueF T " +
record.serializedvValueSize());

System.out.println(";EEMAIEE: " + record.timestamp());

+ record.partition());

System.out.println("HEMEIEEZEE: " + record.timestampType());
System.out.println("/HEMFEM: " + record.topic());

System.out.println("EEHME: " + record.value());
})i

/1 RAVEBEE

consumer.close();



1.3.2 SpringBoot Kafka

1. pom.xmIX {4

1 <?xml version="1.0" encoding="UTF-8"?>
2 <project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

3 xsi:schemaLocation="http://maven.apache.org/POM/4.0.0
https://maven.apache.org/xsd/maven-4.0.0.xsd">

4 <modelVersion>4.0.0</modelVersion>

5 <parent>

6 <groupld>org.springframework.boot</groupId>

7 <artifactId>spring-boot-starter-parent</artifactId>
8 <version>2.2.8.RELEASE</version>

9 <relativePath/> <!-- lookup parent from repository -->
10 </parent>

11 <groupId>com.lagou.kafka.demo</groupId>

12 <artifactId>demo-02-springboot</artifactId>

13 <version>0.0.1-SNAPSHOT</version>

14 <name>demo-02-springboot</name>

15 <description>Demo project for Spring Boot</description>
16

17 <properties>

18 <java.version>1.8</java.version>

19 </properties>
20
21 <dependencies>
22 <dependency>
23 <groupId>org.springframework.boot</groupId>
24 <artifactId>spring-boot-starter-web</artifactId>
25 </dependency>
26 <dependency>
27 <groupld>org.springframework.kafka</groupId>
28 <artifactId>spring-kafka</artifactId>
29 </dependency>
30
31 <dependency>
32 <groupld>org.springframework.boot</groupId>
33 <artifactId>spring-boot-starter-test</artifactId>
34 <scope>test</scope>
35 <exclusions>
36 <exclusion>
37 <groupId>org.junit.vintage</groupId>
38 <artifactId>junit-vintage-engine</artifactId>
39 </exclusion>
40 </exclusions>
41 </dependency>
42 <dependency>
43 <groupId>org.springframework.kafka</groupId>
44 <artifactId>spring-kafka-test</artifactId>

45 <scope>test</scope>



46 </dependency>

47 </dependencies>

48

49 <build>

50 <plugins>

51 <plugin>

52 <groupId>org.springframework.boot</groupId>
53 <artifactId>spring-boot-maven-plugin</artifactId>
54 </plugin>

55 </plugins>

56 </build>

57

58 </project>

2. application.properties

spring.application.name=springboot-kafka-02

server.port=8080

# ATEIIVRERZNbrokerithit
spring.kafka.bootstrap-servers=nodel:9092
# producer BEINkeyHlvaluelFE3IMtE

spring.kafka.producer.key-

~N o o W N

serializer=org.apache.kafka.common.serialization.IntegerSerializer

8 spring.kafka.producer.value-
serializer=org.apache.kafka.common.serialization.StringSerializer

9 # BAAROHEALIEICRER

10 spring.kafka.producer.batch-size=16384

11 # 32MBHIRREEF

12  spring.kafka.producer.buffer-memory=33554432

13

14 # consumerfEIikeyflvaluelIRFEFIME

15 spring.kafka.consumer.key-
deserializer=org.apache.kafka.common.serialization.IntegerDeserializer

16 spring.kafka.consumer.value-
deserializer=org.apache.kafka.common.serialization.StringDeserializer

17 # consumerfEZRHid

18 spring.kafka.consumer.group-id=spring-kafka-02-consumer

19 # BEEEMRIERERSE

20 spring.kafka.consumer.enable-auto-commit=true

21  # BIR100ms[EbrokeriER—R R E

22 spring.kafka.consumer.auto-commit-interval=100

23 # WRZERENREZENEFE, WEDNRENERENREE

24  spring.kafka.consumer.auto-offset-reset=earliest

3. Demo02SpringbootApplication.java



package com.lagou.kafka.demo;

import org.springframework.boot.SpringApplication;

import org.springframework.boot.autoconfigure.SpringBootApplication;

@SpringBootApplication
public class Demo0O2SpringbootApplication {

public static void main(String[] args) {

SpringApplication.run(Demo02SpringbootApplication.class, args);

4. KafkaConfig.java

package com.lagou.kafka.demo.config;

import org.apache.kafka.clients.admin.NewTopic;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

@Configuration

public class KafkaConfig {

@Bean
public NewTopic topicl() {

return new NewTopic("ntp-01", 5, (short) 1);

@Bean
public NewTopic topic2() {

return new NewTopic("ntp-02", 3, (short) 1);

5. KafkaSyncProducerController.java

package com.lagou.kafka.demo.controller;

import org.apache.kafka.clients.producer.ProducerRecord;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.kafka.core.KafkaTemplate;

import org.springframework.kafka.support.SendResult;

import org.springframework.util.concurrent.ListenableFuture;



import org.springframework.web.bind.annotation.Pathvariable;
import org.springframework.web.bind.annotation.RequestMapping;

import org.springframework.web.bind.annotation.RestController;
import java.util.concurrent.ExecutionException;

@RestController

public class KafkaSyncProducerController ({

@Autowired

private KafkaTemplate template;

@RequestMapping("send/sync/{message}")
public String sendSync(@PathVariable String message) ({
ListenableFuture future = template.send(
new ProducerRecord<Integer, String>(
"topic-spring-02",
0,
1,

message) ) ;

try {
// BEEFbrokerfyu
Object o = future.get();

SendResult<Integer, String> result = (SendResult<Integer, String>) o;

System.out.println(result.getRecordMetadata() .topic()
+ result.getRecordMetadata().partition()
+ result.getRecordMetadata().offset());

} catch (InterruptedException e) {
e.printStackTrace();
} catch (ExecutionException e) {

e.printStackTrace();

return "success";

6. KafkaAsyncProducerController

package com.lagou.kafka.demo.controller;

import org.apache.kafka.clients.producer.ProducerRecord;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.kafka.core.KafkaTemplate;

import org.springframework.kafka.support.SendResult;



import org.springframework.util.concurrent.ListenableFuture;

import org.springframework.util.concurrent.ListenableFutureCallback;
import org.springframework.web.bind.annotation.PathVariable;

import org.springframework.web.bind.annotation.RequestMapping;

import org.springframework.web.bind.annotation.RestController;

@RestController

public class KafkaAsyncProducerController ({

@Autowired

private KafkaTemplate<Integer, String> template;

@RequestMapping("send/async/{message}")
public String asyncSend(@Pathvariable String message) {

ProducerRecord<Integer, String> record = new ProducerRecord<Integer, String>(
"topic-spring-02",
0,
3,
message

)i

ListenableFuture<SendResult<Integer, String>> future = template.send(record);
// ARINERRE, B EEER
future.addCallback(new ListenableFutureCallback<SendResult<Integer, String>>

() {
@override
public void onFailure(Throwable throwable) {
System.out.println("/&iX%LM: " + throwable.getMessage());
}
@override
public void onSuccess(SendResult<Integer, String> result) {
System.out.println("&EMIN: " +
result.getRecordMetadata().topic() + "\t"
+ result.getRecordMetadata().partition() + "\t"
+ result.getRecordMetadata().offset());
}
})i
return "success";
}

7. MyConsumer.java

package com.lagou.kafka.demo.consumer;

import org.apache.kafka.clients.consumer.ConsumerRecord;



import org.springframework.kafka.annotation.KafkalListener;

import org.springframework.stereotype.Component;

import java.util.Optional;

0 N o U

9 @Component

10 public class MyConsumer {

11 @KafkaListener (topics = "topic-spring-02")
12 public void onMessage(ConsumerRecord<Integer, String> record) {
13 Optional<ConsumerRecord<Integer, String>> optional =

Optional.ofNullable(record);

14 if (optional.isPresent()) {

15 System.out.println(

16 record.topic() + "\t"

17 + record.partition() + "\t"
18 + record.offset() + "\t"

19 + record.key() + "\t"

20 + record.value());

21 }

22 }

23 |}

1.4 iRS5imS BB E
$KAFKA_HOME/config/server.properties X4 B E

1.4.1 zookeeper.connect

ZS AT EKafkaBEEZrZookeeper/SEBE AL,

ENEE—TFFAB, FHAES9MRZookeeperfIZ Nithiit, ZookeeperfJE Mtk E host :port FZZUHY, AILA
ERERKafka’EZookeeper P HIRTI =R EE1R,

u:

1 zookeeper.connect=node2:2181,node3:2181,node4:2181/myKafka



116 ##HHHHHHHHHHHHHHHHHHY 700Keeper #HHHHHHHHIHHHHHHHHHHHHHH
117

118 # Zookeeper connection string (see zookeeper docs for details).

119 # This is a comma separated host:port pairs, each corresponding to a zk
120 # server. e.g. "127.0.0.1:3000,127.0.0.1:3001,127.0.0.1:3002".

121 # You can also append an optional chroot string to the urls to specify the
122 # root directory for all kafka znodes.

123 zookeeper.connect=localhost:2181

124

125 # Timeout in ms for connecting to zookeeper

126 zookeeper.connection.timeout.ms=6000

a7

1.4.2 listeners

FIF1EE HHiBroker@sM& RS AOMBLEFIR .
5 advertised.listeners EE@", = R RAEN TR

HEHHHH B AR AR Socket Server Settings ########HH#HHHHHHHHHHHHHHHHEH

# The address the socket server listens on. It will get the value returned from
# java.net.InetAddress.getCanonicalHostName() if not configured.

# FORMAT :

# listeners = listener_name://host_name:port
#  EXAMPLE:

# listeners = PLAINTEXT://your.host.name:9092
#listeners=PLAINTEXT://:9092

# Hostname and port the broker will advertise to producers and consumers. If not set,
# 1t uses the value for "listeners" if configured. Otherwise, it will use the value
# returned from java.net.InetAddress.getCanonicalHostName().
#advertised.listeners=PLAINTEXT://your.host.name:9092

RSMNIPR SR E |

listener.security.protocol.map

IR BIRAN L EMINAIRSIECE .

tban, AIAERSNRRES, BMETI#RERSSL,
listener.security.protocol.map=INTERNAL:SSL,EXTERNAL:SSL

BT RIFENRIRRBEEmapPHEIM—IR,

inter.broker.listener.name

FFEcEbroker Z [EB{SERNRITEE R, ZBFRUIEadvertised.listenersFlk,
inter.broker.listener.name=EXTERNAL

listeners

AT E&Ebroker imlTAIURIAK I 82 5K, EMRESIRAZ TURIKETEEBR,



MR EFB[BEBMARNTZLEMIN, DB Elistener.security.protocol.map,

BT RIFRUDIERTRRIMNEIRO,

advertised.listeners

BRIz & fRlzookeeperfE B Fin{ER, WMREFiRERHILSlistenersEc &G,
AJBATEzookeeperfd get /myKafka/brokers/ids/<broker.id> F$%Z,

fElaaSHE, ZKBENNEIZEOFSbrokerENNEIZORE.

MERNKBMEE, #iEMlistenerstIEiE ., RlistenersRE, %% B RAEFFI0.0.0.0M& %O,
advertised.listenersiyithiit i Zi2 listeners i EMN S E EN—H 7 .

HEE:

_gz_listener.security.protocol.map=INTERNAL:PLAINTEXT,EXTERNAL:PLAINTEXT

33 listeners=INTERNAL://192.168.100.101:9092,EXTERNAL://192.168.100.130:9093

34 _inter.broker.listener.name=EXTERNAL

35 # Hostname and port the broker will advertise to producers and consumers. If not set,
36 # 1t uses the value for "listeners" if configured. Otherwise, it will use the value
37 # returned from java.net.InetAddress.getCanonicalHostName().

38 #advertised.listeners=PLAINTEXT://your.host.name:9092
_gg_gdvertised.1isteners=EXTERNAL://192.168.100.13@:9@92

1.4.3 broker.id

ZEMATH—irc— 1 KafkatBroker, EMNER—MERinteger(E,
HKafkabAD MR ERIGTHINMR, LHEE,

BIFZEIRIZBrokerFREERYIIBEN B XHY, WEHNEN hostl.lagou.com, M| broker.id=1, WMRFENZ
79192.168.100.101, M broker.id=101 F%,

18 ###HHHHH T Server BaS1CS #HHHHHHHH#HHHHHHHHHHHHHHHHHHH]

19

20 # The id of the broker. This must be set to a unique integer for each broker.
21 broker.id=0

22

1.4.4 log.dir
BIEIZEMRE, EEKafkaEHZ HRTFHEBNBETHBRINBER.,
ER—HRESHRNAM N HRREKRE,
MRIEBET Z MR, Babroker RREEMER"RN, EF—TH9EXHBESHFEBRREFIE—TBEZET.
broker REHERIMME S RWBEINES X, MARERER/NHEZTHNRENES X,



57 HHHHHHHTHHHHTHHHHTHHHHTHHHHHHHH |09 BaS1CS ####HHHHH#HHTHHHHHTHHHHTHHHHHHHHHHHH#H
58

59 # A comma seperated list of directories under which to store log files
00 log.dirs=/tmp/kafka-1ogs

ZEo KafkasS iR
2.1 &7=&

211 HBRZE
2.1.1.1 BB = RIS BT

e —————— e ——————
i iXZ|batch.size
v ZEKlinger.ms
p . _ | RecordAccumulator
roducerRecord [=send ()= Fokes > X Brokers
52
A ‘ A iXZlbatch.size
N g §|Jilinger.ms\
()

true

retry? false success? <

A1, iR[EIRecordMetadata

————————————————————————————————————————— ]

1. ProducerflIZrS, SBIiE—SenderLiZHIRE N TIFEIE,

2. £FEHER, ABEIESERE ARSI EER>FItE >0 XEE, REEEREFEES D
X (Z&HXtBEEProducerfliZiIEIEE) |

3. #HERKRIENEMER: B EUIEAN X Zbatch.sizesElinger.msiAZI LR, MNFeikZIFL &R,

4. fREER, REEESX, REEEEIbroker; MRAEFERE TretriresSHATOHAXRWERRITE
W, BBABPIRASESNIZEBHTER,

5. %&&Elbrokerp I, REIAEFTTEIBLETE .

6. THEREEMmMAN: —MBRIEEERRE, S—MEEIEERE,

2.1.1.2 W ESHEE



2.1.1.2.1 brokerfic &

1. BEFBRERAI:

13
14
15
16 //
17
18 /7
19
| 20
21
22
23
24
25

Map<String, Object> configs = new HashMap<>();

configs.put("bootstrap.servers"”, "nodel:9092,node2:9092");
configs.put("key.serializer", StringSerializer.class);

configs.put("key.serializer", "org.apache.kafka.common.serialization.StringSerializer™);

configs.put("value.serializer", StringSerializer.class);

configs.put("value.serializer", "org.apache.kafka.common.serialization.StringSerializer");

configs.put("acks", "all™);
configs.put("compression.type", "gzip");
configs.put("retries", 3);

KafkaProducer<String, String> producer = new KafkaProducer<String, String>(configs);

2. EESE:

Bt

bootstrap.servers

key.serializer

value.serializer

acks

compression.type

retries

2.1.1.3 [F5l1L 28

L]

A EEFihSbroker R IR EIER EMbrokerithtit 7R, HiZAIAEE LI Kafkase B R EMAIFT B broker, ZitihitFIRA
FES2HMKafkaE R Fbrokerfyithlit, BHAEE—D, MBHiZTREHERTA,
H: hostl:portl,host2:port2,....

U TH#O org.apache.kafka.common.serialization.Serializer AkeyF oI,
U TH# O org.apache.kafka.common.serialization.Serializer MvalueFFIft3E,

ZIETURHIE B RSB AIE.

acks=0 : EFEREFbrokerfYEEESHIA. REFHEEME T socketNEHTX, FMINHEEELRE, TRERIERSHEZEK
FLEE, retries REWMTRIEM, EAZFIHARWEBRERERN., EFRIHKIEERIEEKZR.

acks=1: leaderlfiCREHEAMAT, MIMNEFIFHINES, MAFG ollowerBIZAMMIA, WRleadertfIA T IHEMEMN,
MFIRERERER, EXfollowerBlAFBEEIERGREIFIZER.

acks=all : leader¥f5FIERASHMEIRRINZER. RIETRBE—TESEIAEE, HEMARER, XERENTHIER
iE. FMT acks=-1. BRIMERNT, FiFH, AIEE: [all, -1,0,1]

AFEERBIENEERN. BiAZnone (RBER) . RIFHIE: none, gzip, snappy Ml 1z4 . EHEEXNEMNERRIRE
HEY, SHEHEAIRER I EAERIEEE] . BB A, EAENEHY. FRBXENE. BRiAZEnone,

BEZBEN—TIATINE, BEEEREAMNIMEERRIFEE. ZELSEFIHREISEENREHLE, RFERER
TIZE max.in.flight.requests.per.connection A1, FEHESIFMAIEE, AANURAMIRLERED—T2X, F—
PMRMTER, BT, WE—MESREZEZVESRE. int2REHE, FiA: 0, AIE{E: [0,...,2147483647]

high

high

high

high

high

high



FHBHX1
#Lxo
> R
ProducerRecord k2
Topic
— = 4 %
[Partition] | = — Zg L »| X
[Key] = = = EEASXO
Value
#Lxo
—> fHoR1
#x2

AT KafkafPEIEHEFPEHA, THEBRRERKafka 2 BIRETGHIEFIICAFTHRA.
FIIt=3ERMER T FIICERIZNHRR.

Kafka{£F org.apache.kafka.common.serialization.Serializer &[0T ENXFIIMES, EZEIEER

HUEIREE IR N F T EA.

1 package org.apache.kafka.common.serialization;

2

3 import java.io.Closeable;

4  import java.util.Map;

5

6 [xx

7 BRRERIbyteANEEO

8 *

9  * ZEONTINEFTERMETSESS

10 * @param <T> MBI

11 B

12 public interface Serializer<T> extends Closeable {
13

14 /**

15 * ENEEER

16 * @param configs key/value pairs

17 * @param isKey keyMIFIMtLERvaluelIFEFIHL

18 */

19 void configure(Map<String, ?> configs, boolean isKey);

¥



20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36 |}

/**

*

BRI N F TR

*

* @param topic FFZIR

* @param data FHERBIIITR

* @return FICHIFTEA

*/

byte[] serialize(String topic, T data);

[ **

* XAFIIHER

* ZREREREEEY, RATERERZR,
*/

@Ooverride

void close();

REHRME TR O FIRO MRS

org.apache.kafka.common.serialization.ByteArraySerializer

21
22

23

24 o] @
25

26

27

28

29 ot @
30

31

32

33

34 of
35

36

37

public class ByteArraySerializer implements Serializer<byte[]> {

@0verride

public void configure(Map<String, ?> configs, boolean isKey) {

// nothing to do

@0verride
public byte[] serialize(String topic, byte[] data) {
return data;

@0verride
public void close() {
// nothing to do

H

org.apache.kafka.common.serialization.ByteBufferSerializer
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public class ByteBufferSerializer implements Serializer<ByteBuffer> {

@ public void configure(Map<String, ?> configs, boolean isKey) {
// nothing to do

@ public byte[] serialize(String topic, ByteBuffer data) {
if (data == null)
return null;

data.rewind();

if (data.hasArray()) {
byte[] arr = data.array(Q);
if (data.arrayOffset() == 0 && arr.length == data.remaining()) {
return arr;

byte[] ret = new byte[data.remaining()];
data.get(ret, offset: @, ret.length);
data.rewind();

return ret;

ot public void close() {
// nothing to do

}

org.apache.kafka.common.serialization.BytesSerializer
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public class BytesSerializer implements Serializer<Bytes> {

@ public void configure(Map<String, ?> configs, boolean isKey) {
// nothing to do
}
ot @ public byte[] serialize(String topic, Bytes data) {
if (data == null)
return null;
return data.get();
}
I public void close() {
// nothing to do
}

}

org.apache.kafka.common.serialization.DoubleSerializer
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public class DoubleSerializer implements Serializer<Double> {
@0verride
@ public void configure(Map<String, ?> configs, boolean isKey) {
// nothing to do
}
@0verride
@ public byte[] serialize(String topic, Double data) {
if (data == null)
return null;
long bits = Double.doubleToLongBits(data);
return new byte[] {
(byte) (bits >>> 56),
(byte) (bits >>> 48),
(byte) (bits >>> 40),
(byte) (bits >>> 32),
(byte) (bits >>> 24),
(byte) (bits >>> 16),
(byte) (bits >>> 8),
(byte) bits
s
}
@0verride
Jl public void close() {
// nothing to do
}
}

org.apache.kafka.common.serialization.FloatSerializer
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public class FloatSerializer implements Serializer<Float> {

@0verride
ol @ public void configure(final Map<String, ?> configs, final boolean isKey) {
// nothing to do

@0Qverride
o @ public byte[] serialize(final String topic, final Float data) {
if (data == null)
return null;

long bits = Float. floatToRawIntBits(data);
return new byte[] {

(byte) (bits >>> 24),

(byte) (bits >>> 16),

(byte) (bits >>> 8),

(byte) bits
3

@0verride
ol public void close() {
/7 nothing to do

}

org.apache.kafka.common.serialization.IntegerSerializer



public class IntegerSerializer implements Serializer<Integer> {

public void configure(Map<String, ?> configs, boolean isKey) {

// nothing to do

public byte[] serialize(String topic, Integer data) {
if (data == null)
return null;

return new byte[] {
(byte) (data >>> 24),
(byte) (data >>> 16),
(byte) (data >>> 8),
data.byteValue()

};

public void close() {
// nothing to do

}

org.apache.kafka.common.serialization.StringSerializer

32 01 @
33

34

35

36

37

38

39

40

41

12 0@
43

44

45

46

47

48

49

50

51

52

53

54 of
55

56

57 }

public void configure(Map<String, ?> configs, boolean isKey) {
String propertyName = isKey ? "key.serializer.encoding" : "value.serializer.encoding";
Object encodingValue = configs.get(propertyName);
if (encodingValue == null)
encodingValue = configs.get("serializer.encoding™);
if (encodingValue != null && encodingValue instanceof String)
encoding = (String) encodingValue;

}
@0verride
public byte[] serialize(String topic, String data) {
try {
if (data == null)
return null;
else
return data.getBytes(encoding);
} catch (UnsupportedEncodingException e) {
throw new SerializationException("Error when serializing string to byte[] due to unsupported encoding "
}
}
@0verride

public void close() {
// nothing to do
}

org.apache.kafka.common.serialization.LongSerializer

+ encoding);
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public class LongSerializer implements Serializer<Long> {

@ public void configure(Map<String, ?> configs, boolean isKey) {
// nothing to do
}
@ public byte[] serialize(String topic, Long data) {
if (data == null)
return null;
return new byte[] {
(byte) (data >>> 56),
(byte) (data >>> 48),
(byte) (data >>> 40),
(byte) (data >>> 32),
(byte) (data >>> 24),
(byte) (data >>> 16),
(byte) (data >>> 8),
data.byteValue()
¥
}
3 ®f public void close() {
// nothing to do
}

org.apache.kafka.common.serialization.ShortSerializer



21 public class ShortSerializer implements Serializer<Short> {
23 81 @ public void configure(Map<String, ?> configs, boolean isKey) {
24 // nothing to do

25 }

26

27 o1 @ public byte[] serialize(String topic, Short data) {

28 if (data == null)

29 return null;

30

31 return new byte[] {

32 (byte) (data >>> 8),

33 data.byteValue()

34 s
135 }

36

37 ®f public void close() {

38 // nothing to do

39 }

40 t

2.1.1.3.1 BEX YIS
BUER RS —RRE = {ERavro,

BEXFIIBREE L org.apache.kafka.common.serialization.Serializer<T>{&[0, FLIEAFRY

serialize Hi%.

=151
LR
1 package com.lagou.kafka.demo.entity;
2
3 public class User {
4 private Integer userId;
5 private String username;
6
7 public Integer getUserId() {
8 return userld;
9 }
10
11 public void setUserId(Integer userId) {
12 this.userId = userld;
13 }

14



public String getUsername() {

return username;

public void setUsername(String username) {

this.username = username;

FHIfs:

package com.lagou.kafka.demo.serializer;

import com.lagou.kafka.demo.entity.User;
import org.apache.kafka.common.errors.SerializationException;

import org.apache.kafka.common.serialization.Serializer;

import java.io.UnsupportedEncodingException;
import java.nio.Buffer;
import java.nio.ByteBuffer;

import java.util.Map;

public class UserSerializer implements Serializer<User> {
@override
public void configure(Map<String, ?> configs, boolean isKey) {
// do nothing

@Override

public byte[] serialize(String topic, User data) {

try {
// WREIERnull, N5RENu1l
if (data == null) return null;

Integer userId = data.getUserId();

String username = data.getUsername();

int length = 0;

byte[] bytes = null;

if (null != username) {
bytes = username.getBytes("utf-8");
length = bytes.length;

ByteBuffer buffer = ByteBuffer.allocate(4 + 4 + length);
buffer.putInt(userId);

buffer.putInt(length);

buffer.put (bytes);



return buffer.array();
} catch (UnsupportedEncodingException e) {
throw new SerializationException("FIMtEIRESEE");

@override
public void close() {
// do nothing

£EE:

package com.lagou.kafka.demo.producer;

import com.lagou.kafka.demo.entity.User;
import com.lagou.kafka.demo.serializer.UserSerializer;
import org.apache.kafka.clients.producer.*;

import org.apache.kafka.common.serialization.StringSerializer;

import java.util.HashMap;

import java.util.Map;

public class MyProducer {

public static void main(String[] args) {

Map<String, Object> configs = new HashMap<>();

configs.put (ProducerConfig.BOOTSTRAP SERVERS_ CONFIG, "nodel:9092");

configs.put(ProducerConfig.KEY SERIALIZER_ CLASS_CONFIG,
StringSerializer.class);

// IREBEXNFIITE

configs.put (ProducerConfig.VALUE SERIALIZER CLASS CONFIG,

UserSerializer.class);

KafkaProducer<String, User> producer = new KafkaProducer<String, User>

(configs);

User user = new User();
user.setUserId(1001);

user.setUsername("5K=");

ProducerRecord<String, User> record = new ProducerRecord<>(
"tp_user 01",
0,
user.getUsername(),

user



33 producer.send(record, (metadata, exception) -> {
34 if (exception == null) {
35 System.out.println("JHE&KZEMIN: "
36 + metadata.topic() + "\t"
37 + metadata.partition() + "\t"
38 + metadata.offset());
39 } else {
40 System.out.println("HERIERE");
41 }
42 )i
43
44 /] RAEFEE
45 producer.close();
46 }
47 |}
21.1.4 5X2
FEABHKX1
#x0
—> #x1
ProducerRecord k2
Topic
e > %
[Partition] > & > 3l .
%
= =
[Key] 2 FHWAHXO
Value
it /N0
— #x1
#ix2

2RI\ (DefaultPartitioner) D Xit&:

1. WRrecordi#t 7T XS, NMFEMArecordiZ NP XS
2. WNRrecordiRBRMEP XS, NERkeylFFIMEHIENhash{ER D XS BUE
3. WMNRrecordZRBIRMEP XS, ti&FRtkey, MERLWH SR DEEP XS,



1. FERAETANSRASESI XS
2. MRRBARNSX, NEZEIMBDEFOEIXS.

F® LNT LUl VITW  INGVIYALE  LUUT  AIIalyLc

noay LUUIS VA2 NIIUUW  LICI N iU s e § Al (A e 4 R R 5 g
1, Partitioner java ¢ DefaultPartitioner java ¢, KafkaProducer java
1095 clusterResourcelListeners.maybeAdd(valueSerializer);

1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111

F® Luc Luit vicw  1vavi Auaiyc  DCIGUWUI LU U 1UUIS VeD  WNiuuw  Leip
1, Partitioner.java RefaultPartitioner.java ¢ KafkaProducer.java

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

return clusterResourcelListeners;

/**
* computes partition for given record.
* if the record has partition returns the value otherwise
* calls configured partitioner class to compute the partition.
*/
private int partition(ProducerRecord<K, V> record, byte[] serializedKey, byte[] serializedValue, Cluster cluster) {
Integer partition = record.partition();

return partition != null ?
P ALk
partition :

— .
partitioner.partition(

record.topic(), record.Key(), serializedKey, record.value(), serializedValue, cluster);

AU WLIIIUS e (U T W L L U T UYL (1Y I YL e A U U TG U R R IS L. 1

* @param cluster The current cluster metadata
*/
public int partition(String topic, Object key, byte[] keyBytes, Object value, byte[] valueBytes, Cluster cluster) {
List<PartitionInfo> partitions = cluster.partitionsForTopic(topic);
int numPartitions = partitions.size();
if SkeyBytes == null) {
int nextValue = nextValue(topic);
List<PartitionInfo> availablePartitions = cluster.availablePartitionsForTopic(topic);
if (availablePartitions.size() > 0) {
int part = Utils. toPositive(nextValue) % availablePartitions.size();
return availablePartitions.get(part).partition();
} else {
// no partitions are available, give a non-available partition
return Utils. toPositive(nextValue) % numPartitions;

}
} else {

// hash the keyBytes to choose a partition
return Utils. toPositive(Utils.murmur2(keyBytes)) % numPartitions;

UREBEEXDXER, WFE

1. B &Partitioneri& AYSCTEE
2. 7EKafkaProducerd#fTi% & configs.put("partitioner.class", "xxx.xx.Xxx.class")

T org.apache.kafka.clients.producer qJE’\Jﬁj\IZ%ﬁ%D :

package org.apache.kafka.clients.producer;

import org.apache.kafka.common.Configurable;

import org.apache.kafka.common.Cluster;
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10
11
12
13
14
15
16
17
18
19
20
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22
23
24

25
26
27
28
29
30
31

import java.io.Closeable;

/**

* pXEFEO

2f

public interface Partitioner extends Configurable, Closeable {

/**

*

*

2/

PNIEENHERICRTEDXE

@param
@param
@param
@param
@param

@param

topic EFEMR

key RiEZkeyMEHITHOXITE, MREE W Anull,

keyBytes keyWIFRIIMHFTEA, RI\BZHMAHITOXITE, WIREBkey, MAnull
value REvalueB#HTHXITE, MRLHE, MAnull

valueBytes valuefIFIIMCF LA, RIBLEBHTIXITE, IRZH, WAnull
cluster HHISREAITTEIE

public int partition(String topic, Object key, byte[] keyBytes, Object wvalue,

byte[] valueBytes, Cluster cluster);

/**

* KD XBINEHMRIBERZE A

7/

public void close();

£ org.apache.kafka.clients.producer.internals 77 X23HIERIASEIL :

00 N o0 U1 W N P

10
11
12
13
14
15
16
17
18
19

package org.apache.kafka.clients.producer.internals;

import
import
import
import
import

import

import
import
import

import

/**

*

*

*

PIE S ZoE

java.util.List;

java.util.Map;

java.util.concurrent.ConcurrentHashMap;

java.util.concurrent.ConcurrentMap;

java.util.concurrent.ThreadLocalRandom;

java.util.concurrent.atomic.AtomicInteger;

org.apache.kafka.clients.producer.Partitioner;

org.apache.kafka.common.Cluster;

org.apache.kafka.common.PartitionInfo;

org.apache.kafka.common.utils.Utils;

BRIAB D X EREE -

MRFLERFEET X, WEREEND X
EEDX, E2BkeylE, NERkeyEBNEIIETESKX



20+ MRFZBEEDXERBreyWE, MERKBNAREEFE—TIK

21 */

22 public class DefaultPartitioner implements Partitioner {

23

24 private final ConcurrentMap<String, AtomicInteger> topicCounterMap = new

ConcurrentHashMap<>();

25

26 public void configure(Map<String, ?> configs) {}

27

28 [**

29 * NEENHRICRITESXE

30 *

31 * @param topic FRAFRIR

32 * @param key iRIEZkeyBIEHITHOXITE, WRZEN Hnull,

33 * @param keyBytes keyMIFIIMCFTHA, RIFZMAHTHIXIHTE, MIREHkey, MAnull

34 * @param value RiEvalueB#HITHOKXITE, WRXE, MAnull

35 * @param valueBytes valuefIFFIHCEDEA, REBLERHTOIXITE, WRLEHE, MAnull

36 * @param cluster ZHEIERFRTTEUE

37 7

38 public int partition(String topic, Object key, byte[] keyBytes, Object value,
byte[] valueBytes, Cluster cluster) {

39 // SREBGEEEENME S XER

40 List<PartitionInfo> partitions = cluster.partitionsForTopic(topic);

41 !/ DXHEE

42 int numPartitions = partitions.size();

43 // MFREHE R Mkey

44 if (keyBytes == null) {

45 int nextValue = nextValue(topic);

46 List<PartitionInfo> availablePartitions =
cluster.availablePartitionsForTopic(topic);

47 if (availablePartitions.size() > 0) {

48 int part = Utils.toPositive(nextValue) % availablePartitions.size();

49 return availablePartitions.get(part).partition();

50 } else {

51 // no partitions are available, give a non-available partition

52 return Utils.toPositive(nextValue) % numPartitions;

53 }

54 } else {

55 // hash the keyBytes to choose a partition

56 // WMRE, #MitEkeyBytestIGHRE, AEXHRIEDMAITEEUR

57 return Utils.toPositive(Utils.murmur2 (keyBytes)) % numPartitions;

58 }

59 }

60

61 private int nextValue(String topic) ({

62 AtomicInteger counter = topicCounterMap.get(topic);

63 if (null == counter) {

64 counter = new AtomicInteger(ThreadLocalRandom.current().nextInt());

65 AtomicInteger currentCounter = topicCounterMap.putIfAbsent(topic,

counter);

66 if (currentCounter != null) {



67 counter = currentCounter;

68 }
69 }
70 return counter.getAndIncrement();
71 }
72
73 public void close() {}
74
75 | }
1108 /**
1109 * B TEHENSXE
1110 * computes partition for given record.
1111 * {f the record has partition returns the value otherwise
1112 * calls configured partitioner class to compute the partition.
1113 */
1114 private int partition(ProducerRecord<K, V> record, byte[] serializedKey, byte[] serializedValue, Cluster cluster) {
1115 /! FEOEEH XS
1116 Integer partition = record.partition();
1117 /] WRIEET, REAIZIETHIE WREFIEE, TEFSXFEATITE
1118 return partition != null ?
b
1119 partition |
1120 partitioner.partition(
1121 record.topic(), record.key(), serializedKey, record.value(), serializedValue, cluster);

1122 }

A AL PartitioneriE B EX DX 28

8 public class MyPartitioner implements Partitioner {
9 @0verride
10 ef public int partition(String topic, Object key, byte[] keyBytes, Object value, byte[] valueBytes, Cluster cluster) {
11 return 0;
12 }
13
14 @0verride
15 of public void close() {
16
17 }
18
19 @0verride
20 of public void configure(Map<String, ?> configs) {
21
22 }
23 3
REEEFERRE:
19 /S REBEX XS
20 // configs.put(ProducerConfig.PARTITIONER_CLASS_CONFIG, MyPartitioner.class);

21 configs.put("partitioner.class", "com.lagou.kafka.demo.partitioner.MyPartitioner™);

=



2.1.1.5 &2

FEBHX1
#LiR0
—> #ER1
ProducerRecord k2
Topic
— e e %
[Partition] | & [ ?é L ol x
[Key] = R = FHASXO
Value
#LiR0
—p #x1
#R2

Producer$##28 (interceptor) FlConsumeriiinterceptor2fEKafka 0.10iRAH#ESINRY, EEATF LI Client
InAYE B HIZEE,

4 FProducerfi=, Interceptor{ESRF M B RERIUKProducerEBFiBERI AN AN HE B M—LLE Bt E
K, LEUMEBUERSE ., FEES, Producer R FAFIEE ZMInterceptoriZFEA T E—FKEE MM R — =85k
(interceptor chain), IntercetporfySLIRE O 2org.apache.kafka.clients.producer.Producerinterceptor, HEXH

FAEE:

e onSend(ProducerRecord): 1%/ A2 #KafkaProducer.send 5359, BENE{TEAF £ 4 &+, Producer
WRTEE BREIME T E S XBIAR %A E. AP R EIZA AR E B MERE, ERFFRIEFEE
BUHBATEMtopiclp X, ZNEFIMEFRD XitE.

e onAcknowledgement(RecordMetadata, Exception): 1Z/5 AR TEH MM E Z BT E B R IEL AT A,
FHERBEH S7EProducerEFiZ4El A ZHl., onAcknowledgementiz{T#EProducerfylO&FE2d, FtR
BEZAHEPBRNRENELE, SNSHEIEProducerfyil B REME,

e close: XMHlInterceptor, FERFHRIT—LHFBEIE.

SNRIAMIA, InterceptorrIBEMIGITHEZ T EIER, AMTERAFINNAFRFTEBTRARZRERR, ZIMIEETE
7 Z M Interceptor, MIProduceri$RRIBEIIFEREAN], FHNXEHIAE N InterceptorA] EMIHAIFEICREITEIR
HERmIER LEE, REERTRETFERIBE.

BEXZHER:

1. SEIProducerinterceptoriZ
2. fEKafkaProducerfyiZBHiRE B E X =& 28



18

20
20

21
22

22

//

13
14
15

interceptor.classes

/] WREZ1ERR TREHZ N EFENERERXS, FIEFAEZSIET

configs.put(ProducerConfig.INTERCEPTOR_CLASSES_CONFIG, "com.lagou.kafka.demo.interceptor.InterceptorOne," +

51

1

2.

~s2

"com.lagou. kafka.demo.interceptor.InterceptorTwo," +
"com. lagou. kafka.demo.interceptor.InterceptorThree");

HELk:

package com.lagou.kafka.demo.entity;

public

class User {

private Integer userId;

private String username;

public Integer getUserId() {

return userld;

public void setUserId(Integer userId) {

this.userId = userId;

public String getUsername() {

return username;

public void setUsername(String username) {

BEX

this.username = username;

FFoILER

package com.lagou.kafka.demo.serializer;

import
import

import

import
import
import

import

public

com. lagou.kafka.demo.entity.User;

org.apache.kafka.common.errors.SerializationException;

org.apache.kafka.common.serialization.Serializer;

java.io.UnsupportedEncodingException;
java.nio.Buffer;
java.nio.ByteBuffer;

java.util.Map;

class UserSerializer implements Serializer<User> {

@Override

public void configure(Map<String, ?> configs, boolean

// do nothing

isKey)



@Override

public byte[] serialize(String topic, User data) {

try {
// WRFIEREnull, MHR[ENull
if (data == null) return null;

Integer userId = data.getUserId();

String username = data.getUsername();

int length = 0;

byte[] bytes = null;

if (null != username) {
bytes = username.getBytes("utf-8");
length = bytes.length;

ByteBuffer buffer = ByteBuffer.allocate(4 + 4 + length);
buffer.putInt(userId);

buffer.putInt(length);

buffer.put (bytes);

return buffer.array();
} catch (UnsupportedEncodingException e) {
throw new SerializationException("FFIHEIREE");

@override
public void close() {

// do nothing

package com.lagou.kafka.demo.partitioner;

import org.apache.kafka.clients.producer.Partitioner;

import org.apache.kafka.common.Cluster;
import java.util.Map;

public class MyPartitioner implements Partitioner {

@Ooverride

public int partition(String topic, Object key, byte[] keyBytes, Object value,
byte[] valueBytes, Cluster cluster) {

return 2;



@Override

public void close() {

@Ooverride

public void configure(Map<String, ?> configs) {

4. BENXI=Z#E:1

package com.lagou.kafka.demo.interceptor;

import org.apache.kafka.clients.producer.ProducerInterceptor;
import org.apache.kafka.clients.producer.ProducerRecord;
import org.apache.kafka.clients.producer.RecordMetadata;
import org.apache.kafka.common.header.Headers;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import java.util.Map;

public class InterceptorOne<KEY, VALUE> implements ProducerInterceptor<KEY, VALUE> {

private static final Logger LOGGER =

LoggerFactory.getLogger (InterceptorOne.class);

@override

public ProducerRecord<KEY, VALUE> onSend(ProducerRecord<KEY, VALUE> record) {
System.out.println("}=&281---go");
// BEAMRIE SR EX AR RAVEIEEIE X
String topic = record.topic();
Integer partition = record.partition();
Long timestamp = record.timestamp();
KEY key = record.key();
VALUE value = record.value();
Headers headers = record.headers();
// ARIMEEk

headers.add("interceptor", "interceptorOne".getBytes());

ProducerRecord<KEY, VALUE> newRecord = new ProducerRecord<KEY, VALUE>(
topic,
partition,
timestamp,

key,



value,

headers

)i

return newRecord;

@override
public void onAcknowledgement (RecordMetadata metadata, Exception exception) {
System.out.println("}=&281---back");
if (exception != null) {
// MRRERE, IERAEH
LOGGER.error (exception.getMessage());

@Override

public void close() {

@Override

public void configure(Map<String, ?> configs) {

5. BEX=#i#s2

package com.lagou.kafka.demo.interceptor;

import org.apache.kafka.clients.producer.ProducerInterceptor;
import org.apache.kafka.clients.producer.ProducerRecord;
import org.apache.kafka.clients.producer.RecordMetadata;
import org.apache.kafka.common.header.Headers;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import java.util.Map;

public class InterceptorTwo<KEY, VALUE> implements ProducerInterceptor<KEY, VALUE> {

private static final Logger LOGGER =

LoggerFactory.getLogger (InterceptorTwo.class);

@Ooverride

public ProducerRecord<KEY, VALUE> onSend(ProducerRecord<KEY, VALUE> record) {
System.out.println("$=&282---go");
// BEAMRIE SR E X AR RAVEIEE1E X



String topic = record.topic();

Integer partition = record.partition();

Long timestamp = record.timestamp();

KEY key = record.key();

VALUE value = record.value();

Headers headers = record.headers();

// ARIMEEk

headers.add("interceptor", "interceptorTwo".getBytes());

ProducerRecord<KEY, VALUE> newRecord = new ProducerRecord<KEY, VALUE>(
topic,
partition,
timestamp,
key,
value,

headers
)i

return newRecord;

@Override
public void onAcknowledgement (RecordMetadata metadata, Exception exception) {
System.out.println("#Z&g82---back");
if (exception != null) {
// MRRERE, IERAEGH

LOGGER.error (exception.getMessage());

@Override

public void close() {

@Override

public void configure(Map<String, ?> configs) {

6. BRENIZ#H 33

package com.lagou.kafka.demo.interceptor;

import org.apache.kafka.clients.producer.ProducerInterceptor;
import org.apache.kafka.clients.producer.ProducerRecord;
import org.apache.kafka.clients.producer.RecordMetadata;

import org.apache.kafka.common.header.Headers;



import org.slf4j.Logger;
import org.slf4j.LoggerFactory;

import java.util.Map;

public class InterceptorThree<KEY, VALUE> implements ProducerInterceptor<KEY, VALUE>
{

private static final Logger LOGGER =
LoggerFactory.getLogger (InterceptorThree.class);

@override

public ProducerRecord<KEY, VALUE> onSend(ProducerRecord<KEY, VALUE> record) {
System.out.println("}Z&283---go");
// LEAMRIEN SR B RAVEIEIEIE X
String topic = record.topic();
Integer partition = record.partition();
Long timestamp = record.timestamp();
KEY key = record.key();
VALUE value = record.value();
Headers headers = record.headers();
// AILEEk

headers.add("interceptor", "interceptorThree".getBytes());

ProducerRecord<KEY, VALUE> newRecord = new ProducerRecord<KEY, VALUE>(
topic,
partition,
timestamp,
key,
value,

headers

);

return newRecord;

@Override

public void onAcknowledgement (RecordMetadata metadata, Exception exception) {

System.out.println("{Z&283---back");

if (exception != null) {
// MRREFRE, IERAEFR
LOGGER.error (exception.getMessage());
}
}
@override

public void close() {

@Override



public void configure(Map<String, ?> configs) {

7. KFH

package com.lagou.kafka.demo.producer;

import com.lagou.kafka.demo.entity.User;

import com.lagou.kafka.demo.serializer.UserSerializer;
import org.apache.kafka.clients.producer.KafkaProducer;
import org.apache.kafka.clients.producer.ProducerConfig;
import org.apache.kafka.clients.producer.ProducerRecord;

import org.apache.kafka.common.serialization.StringSerializer;

import java.util.HashMap;

import java.util.Map;

public class MyProducer {

public static void main(String[] args) {

Map<String, Object> configs = new HashMap<>();

configs.put (ProducerConfig.BOOTSTRAP SERVERS CONFIG, "nodel:9092");

/1 REBEXDXEE
// configs.put(ProducerConfig.PARTITIONER CLASS CONFIG, MyPartitioner.class);
configs.put("partitioner.class",

"com.lagou.kafka.demo.partitioner.MyPartitioner");

/] IREEEEE
configs.put (ProducerConfig.INTERCEPTOR CLASSES CONFIG,
"com.lagou.kafka.demo.interceptor.InterceptorOne," +
"com.lagou.kafka.demo.interceptor.InterceptorTwo," +

"com.lagou.kafka.demo.interceptor.InterceptorThree"

configs.put(ProducerConfig.KEY SERIALIZER CLASS CONFIG,
StringSerializer.class);

/1 REBEEXNFIILE

configs.put (ProducerConfig.VALUE SERIALIZER CLASS_CONFIG,

UserSerializer.class);

KafkaProducer<String, User> producer = new KafkaProducer<String, User>

(configs);

User user = new User();

user.setUserId(1001);



39 user.setUsername("5K=");

40
41 ProducerRecord<String, User> record = new ProducerRecord<>(
42 "tp user_ 01",
43 0,
44 user.getUsername(),
45 user
46 )i
47
48 producer.send(record, (metadata, exception) -> {
49 if (exception == null) {
50 System.out.println("}HEKIAMIN: "
51 + metadata.topic() + "\t"
52 + metadata.partition() + "\t"
53 + metadata.offset());
54 } else {
5i5 System.out.println("JHERIZRE");
56 }
57 })i
58
59 /] RAEFEE
60 producer.close();
61 }
62 |}
8. BITER:

=#i#1l---go
=#s82---go
=#883---9go
F#Ea1---back
=& 282---back
F£#383---back
HEERIEMIN: tp_user_01 0

2.1.2 [REREIMR
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: X1 —»| ProducerBatch ProducerBatch
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|

: $HX2 —»| ProducerBatch

|

|

: SN —»| ProducerBatch ProducerBatch
|

Sender

Senderi 2

HEERUEY: KafkaProducerGm NERLTE:

o FHAE: NITHEHRLIE,

EHEE, FIMES, pXRFRE, FRER

RecoderAccumulatords;

o JHREZERecoderAccumulator 87 K#4 T —1 Deque<ProducerBatch> 2£

RAZI,

1
|
4

6
Y
8 azé5Selector
| N —
tli2Request Py,
7EF
NetworkClient ——

, Eﬁ.ghTREq_u;t?""_""_"""":

|
: nodel —#| ProducerBatch ProducerBatch :
! l
| I
: node2 —®| ProducerBatch |
! l
! I
: nodeN —®| ProducerBatch ProducerBatch |
|
'V I

10 Response
Selector -
9
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ENEIEFSUE S

BURIRN i

o ProducerBatch RIIAIEfENE ProducerRecord WES, EAEEMNTIEAFIHE, BREMLE

a/ﬂr] ’

o HFEFEEFIREM java.io.ByteBuffer 7ER1XH B 2 BIHITERIRTE, HUEFPT—
BufferPool 3£ ByteBuffer WEF; 1ZE1Fith RE3345

L'TTEIE MNFHETARNER, T8

o ERIBM—%

ProducerBatch, #IB7HaE1E2K/IZ

N, WFRE—

SEHEA/NEIIXI A ProducerBatch , fRagt2iZAFEAEE

e Sender&iE:

o ZAEMBRIKNESRRNEFIVEE, BHEHLIEN <Node, List<ProducerBatch> RIFZE,

MEIEEHA,

EA/ ( batch.size IEE

ProducerRecord’Bi 2, &I /FEXNAIIIHATI, MERIBIREN—

) 89 ByteBuffer

TEAUBAZIRS, EAUEAUSA; ERTUS

—“ProducerBatch, FINZEEA/NEEBIEFIHSHECE batch.size B9{E, i
T, ML batch.size#IZFiA9ProducerBatch, XEHEHITEFEEFNH,; &Y, MWATEN

WERT,

Node



RTEEMbrokerTis,

o #H—H ¥ <Node, List<ProducerBatch>%51t 5<Node, Request>f2zt, LAY ] DA AR S5 i% & 1%
IR,

o TERIEZHI, Sender&i2igiE B LA Map<Nodeld, Deque<Request>> HIFZ R IR 12
InFlightRequests H#1T4577, AJLAEITEHIREY leastLoadedNode ,BNZHBINodes fa &£ &/
—1, UEZIEEHIRIRE L

213 AE-ESHEC BT

1. BEREHN:

13
14
15
16 //
17
18 /7
19
| 20
21
22
23
24
25

18
19
20

21 5//

2?2

retry.backoff.ms

retries

request.timeout.ms

interceptor.classes

Map<String, Object> configs = new HashMap<>();

configs.put("bootstrap.servers”, "nodel:9092,node2:9092");
configs.put("key.serializer", StringSerializer.class);

configs.put("key.serializer", "org.apache.kafka.common.serialization.StringSerializer");
configs.put("value.serializer", StringSerializer.class);

configs.put("value.serializer", "org.apache.kafka.common.serialization.StringSerializer");

configs.put("acks", "all™);

configs.put("compression.type", "gzip");

configs.put("retries", 3);

KafkaProducer<String, String> producer = new KafkaProducer<String, String>(configs);

/] RUFFFHANLEERERELNKIL T MRRENL, JIRE—TERTE 10

/] UERT BT YR UF & 3505 8 BT EF B AT T 25 /7H.

configs.put(ProducerConfig.MAX_ IN_FLIGHT REQUESTS_PER_CONNECTION, 1);
configs.put("max.in. flight.requests.per.connection"”, 1);

Eipa

EE—MEENEAS XELEENMR, FidZEEERE,
tbal3rER, BRERZESHZNEKE, BEEEIR, A—LANNGR, BT BRERINERLXER,
long#U{&, BAIA100, ®EME: [O,..]

retriesE iR )R E

WHBRELIERNE, RASELRER.

REFIHKEEIRNER—H,

MRIZKETE, TERIDEENERME, FEIREMAX_IN_FLIGHT_REQUESTS_PER_CONNECTION=1
BUESE IR LKRBOE SR, AR RTEERERIN T

EPIHSFHFERMMNSRAN K, NRBSHINNZBE, WSEKIER, BRIBAEIERNRE. ZIZEMIZE
replica.lag.time.max.ms (a broker configuration)EX, URERSZHFEENBRNELES ., intKE1E, EAIA: 30000, 7
®E: [0,..]

EEFEERINIZER, mKafkaS#ERZE, HEIIARMEZE, STDOBTEZEEXESHTLHE,
ESRIELEILNINELI org. apache.kafka.clients.producer.ProducerInterceptor [,
HINEBEEEESR,

Map<String, Object> configsHiBiI ListeE SEC B Z M= E 2K R,

HEFERZERZE, MIAMIANEREERERINT .



acks

batch.size

client.id

compression.type

send.buffer.bytes

buffer.memory

connections.max.idle.ms

linger.ms

max.block.ms

max.request.size

partitioner.class

receive.buffer.bytes

security.protocol

max.in.flight.requests.per
.connection

reconnect.backoff.max.ms

reconnect.backoff.ms

SHRVME:

acks=0:

WMRIEENO, RREFEFRESbrokerSEEMIAIA, REBEEBREIEHAX, MINEREZRETH.
ZIEFE A BERIEbroker2 T EMKEI TIHR, retriesEeBUARERN, BABFHATEMEHERRTLEMI.
RIXHHBRIREIRE B REEKTE-1,

acks=1
KMEERFEBNEHXENR, ARMMNEFI, MAFEFEIAD XA,
EZIE T, MREDXBEPEEIAZEMSINT, MaElAy XIBLKRERESZER, WZERERX,

acks=all

BHD XSEHMEMNISREIAD XBIADE.

ZARRIET REF—NISREIAD X7, HEMRARER.
XZKafkaRIBAV A EIMHRIE, FRTF acks=-1,

LZNHBRRZRIE—T D XNE, £FERNBZ MORFEA—THERGE, #HMBRS T EFIRTIIRSSFALERE,

ZE BTN F 750 B AIEHBRIARL AR,

FrERIt N FETFiZME,

RixtabrokerfhiEBREESZ MR, TR, HESATRENEE.

MRZERENLER), ZRHEELE (REANZTEXRMLE) . MRRENRK, XE—RIREAEF, ERKafkazXizoE
BRARNAERSSEEBAOIEEH,

A& RFERNIMRZEAbrokerfidF R &,
F3T7Ebrokerfyi5sk HEHIBIRT AN BRE T H4HEE.
—RRIZId R IR S BRI FRT S,

A ERENABEIENESES . BIAZnone, Wi RARESE.
S#EH9E: none. gzip. snhappyiliz4,
EREXNTFTEMIHE, Rt RAR RS INEIERALES].

TCPARXEUBMIBMRERMNEFX (SO_SNDBUF) A/, MRIZERO, NERIRERRZIAN,

AFETMAREFSHRAXIIRSB[VERNERAEFTT., MRIERNLZXREET TRHICRRXFIRSB[OVEE, WAEFEEHE
Z max.block.ms WY, WEEHKSIASFE. WRENABNNTEFERERANEATE, EBHIFEFEERNMEREFHRAT
&, —EESNIAEEATES (NMREATESE) UREPETHINER. longBU#iE. FIME: 33554432, AfE: [0,..]

SHERTANEDAZLIXM™ME, MXHAER, longBU#dE, 2L 540000

AFEERXBERERERENEERAEEHITRRR, REEA—DIRRE, —RIEREHEBNRENRELLE S RREE
8. BNEFIHBEERMERREY, BERELEAHETIANERT. ZREBRET —TER, £FETRUEEHEEKZEE
broker, MRHFHFXA—BRINEINRIVER, AEIFXENEZANESEN—MURRE, ZEESILENS— D ER: —Bit
JHEIAEIT batch.size IEEMNME, HEMESIEAE, NRMBMEEFTHIATE batch.size (fE, FAILLUREZZEMWE, &
FRAKNBZE, BRAXERL. ZBURIMER0 (RFER) . MRIRE linger.ms=5, ME—MERREZAFEET
5ms. longBf&, BAiA: 0, AIE(E: [O,..]

2%l KafkaProducer.send () #] KafkaProducer.partitionsFor () PEEMAK, HEFH T TTHIEART AR, XL
FIERE, ERFPRENFIINEND X2EMEZEN BRI, longBfE, BAIA: 60000, FIEME: [0,...]

BMERNBAFTIH. ZZERMRERMERFHEMATEENEN, URBEMERLELSHNEIE. RS5REECHIRHEIR A/
BB, 5ZEEEEA—#, intzREME, BAIA1048576, FIIE(E: [0,...]

ST % org.apache.kafka.clients.producer.Partitioner A7 X23LHZE, ZAIMERN: org.apache.kafka.
clients.producer.internals.DefaultPartitioner

TCP#2IR4ERF (SO_RCVBUF) , MIRIRER-1, NHEMRRIERLSIEIANE, intzKEUE, EIA32768, FIEME: [1,..]

IRbrokeri@{SHOHIY: PLAINTEXT, SSL, SASL_PLAINTEXT, SASL_SSL.
stringZ£BI{E, ERIA: PLAINTEXT

BPER ERBNESKNRAME, REXTE, EFHEE, URZERT1, BFERMINIER, £ERXNMEERINGFTEE
fRILE,
intzKEYE, BAIAS. FIEME: 1,..]

N T TEEMERRY, SEENMNEBIGHEIEN, EERFLSEAE. ETERBEEZE, HRIN20%MRENLREIE % EE
JNE-N
longBU{E, ZAIA1000, FIIEME: [0,..]

SREEEEENNEMSGENE, BRTIZENNEEEE, ZRENEBNETZEF iR brokerf A ER.
longBUf&, 2KIAS0. FiLfE: [0,..]



2.2 HEE
2.2.1 BN
2211 4BE. EBRA

HEEMITRNERETRER, BREENREEEREFEKafkalIBFE _ consumer_offsets FEMA,

SHBERE X LUE B CNRE =702 Zookeeper, FEIKEoffset.storage=zookeeper,

EFFERKafkaFZEE BB NBIEE. ENZookeeperfEEEH A,

ZPME— D ERBEBRAE BB T IIAEI—EERAS.
HEAPEEE L =group_id,

configs.put("group.id", "xxx");

group_id—fRIZ B AN ANEEZR, tbZ MTRABREFAR—TIETRA, rTAiREgroup_id
J"order_process",

group_idﬁﬁi‘ﬁ BENEEIEE: group.id=xxxxx
HERADEMSERE IR IX, BT oRRBERAT—HEHAEEHE.

FRAT1 HEECGT

7 X0 HEEA 1

/

\

7X1

sz |

»X3




—THRBEOT S XNER, B —TMERENERSA.
LR, SHBATREREERERPNMAOIX, ARRBEEENAIEE,

MRTHBATRIN—THEREE2, WS NHEEDHMET D XZLOES .

FRATT

X0

HEECGT

P

HEEA 1

7|

X2

PX3

HEEE?2

7|

ARHERABOMHEREE, WSMEREIUSER— DX,




FRAT1 HERHECGT
7 X0 HEEET
X1 > HERE2
X2 > HERE3
nX3 HEEE4

MREPERATAMNEZHVEREE, BIETADXHE, WE-HOHEENEZAE, FREREEECDESR.

ERTT HERLACGT
X0 HEE1
oX1 > HERE?2
HX2 > EEE3
HX3 > EE4

HEEES

EIHRATINE R EREEYT RERENNEELT.



DERN, FEATTEREDX, AAFIBERKNAIMMAEZIERE, EEFEIDERENNEBI TR,
XHHE,

HEECGT

HEEE 1

FHT1 /
HEE?2

7 X0

X

1

e LR

HEEE4

LR

K2

4SK3 |<

HERECG2

HEEA 1

HEEE2

BR7ESIEIERE REOT RETNAREREN 25, 2@ELEMS TNARFEME—TERHEENIFR.

LERS, ST NAEALERBREIMEIER. RERIESTNAEAEECHERA, MAMILE(REEIEEME
HIHE.

ey REEETERATII MRS R E RN,

NETFERB—TASTEALENEENNACIE—MERA, ARMEERARNDEREREQYT RETREES
MM ALEREN, NENERERGE—BIHES.
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Kafka B9O\BEZ Kafka Consumer # Broker Z [BIl0ZENE, RAZ Broker Coordinator IEER, Consumer
TR RIEOHE,

Consumer #[1 Rebalance %] 2 MBS

S FE&
session.timeout.ms MemberMetadata.sessionTimeoutMs
max.poll.interval.ms MemberMetadata.rebalanceTimeoutMs

broker i, sessionTimeoutMs £#{

broker ZMEO\BKRYIZFETE GroupCoordinator KA : FRO\BK#BHA, broker coordinator &1EEZEE M group
FRigkR, FHALK rebalance,

private def completeAndScheduleNextHeartbeatExpiration(group: GroupMetadata, member:
MemberMetadata) {

// complete current heartbeat expectation

member.latestHeartbeat = time.milliseconds()

val memberKey = MemberKey(member.groupId, member.memberId)

heartbeatPurgatory.checkAndComplete (memberKey)

// reschedule the next heartbeat expiration deadline

/1 WEIOBEE LERTZ)

val newHeartbeatDeadline = member.latestHeartbeat + member.sessionTimeoutMs

val delayedHeartbeat = new DelayedHeartbeat(this, group, member,
newHeartbeatDeadline, member.sessionTimeoutMs)

heartbeatPurgatory.tryCompleteElseWatch(delayedHeartbeat, Seqg(memberKey))

// BRI EA
def onExpireHeartbeat(group: GroupMetadata, member: MemberMetadata,
heartbeatDeadline: Long) {
group.inLock {
if (!shouldKeepMemberAlive (member, heartbeatDeadline)) {
info(s"Member ${member.memberId} in group ${group.groupIld} has failed,
removing it from the group")

removeMemberAndUpdateGroup (group, member)

private def shouldKeepMemberAlive (member: MemberMetadata, heartbeatDeadline: Long)

member.awaitingJoinCallback != null ||
member.awaitingSyncCallback != null ||
member.latestHeartbeat + member.sessionTimeoutMs > heartbeatDeadline



consumer i#: sessionTimeoutMs, rebalanceTimeoutMs Z%%

MREFIHLZIOBGEE, BEFIHSMRIC coordinator IR H, FHEEOETE; WREBIT poll EHEMIER
#8127 rebalanceTimeoutMs, M consumer &4 broker E/BEFHEH, thaflk rebalance

org.apache.kafka.clients.consumer.internals.AbstractCoordinator.HeartbeatThread

~N o O o

10
11

12

13
14
15

16
17
18
19
20
21

22
23
24
25

26
27
28
29
30
31
32

33

if (coordinatorUnknown()) {
if (findCoordinatorFuture != null ||
lookupCoordinator().failed())
// the immediate future check ensures that we backoff
properly in the case that no
// brokers are available to connect to.
AbstractCoordinator.this.wait(retryBackoffMs);
} else if (heartbeat.sessionTimeoutExpired(now)) {
// the session timeout has expired without seeing a
successful heartbeat, so we should
// probably make sure the coordinator is still healthy.
markCoordinatorUnknown () ;
} else if (heartbeat.pollTimeoutExpired(now)) {
// the poll timeout has expired, which means that the
foreground thread has stalled
// in between calls to poll(), so we explicitly leave the
group.
maybeLeaveGroup () ;
} else if (!heartbeat.shouldHeartbeat(now)) {
// poll again after waiting for the retry backoff in case
the heartbeat failed or the
// coordinator disconnected
AbstractCoordinator.this.wait(retryBackoffMs);
} else {

heartbeat.sentHeartbeat (now) ;

sendHeartbeatRequest () .addListener (new
RequestFutureListener<void>() {
@override
public void onSuccess(Void value) {

synchronized (AbstractCoordinator.this) {

heartbeat.receiveHeartbeat (time.milliseconds());

}

@override
public void onFailure(RuntimeException e) {
synchronized (AbstractCoordinator.this) {
if (e instanceof
RebalanceInProgressException) {
// it is valid to continue heartbeating

while the group is rebalancing. This



34

35

36

37

38
39
40
41

42
43
44
45
46
47

// ensures that the coordinator keeps the
member in the group for as long

// as the duration of the rebalance
timeout. If we stop sending heartbeats,

// however, then the session timeout may

expire before we can rejoin.

heartbeat.receiveHeartbeat (time.milliseconds());
} else {
heartbeat.failHeartbeat();

// wake up the thread if it's sleeping to
reschedule the heartbeat

AbstractCoordinator.this.notify();

2.2.2 HBEK
2221 WESHEE

bootstrap.servers

L]

MIKafkasE B B M W iAEIE R B host/portFIR ,

BFHSERXEHFARSSRHTEMEMRSRORI, MAERTRE TMIRSEEESS,
XANFIRIEND SRR I EEF A BRSS BRADIAEN.

FRFEF: hostl:portl,host2:port2,...

HFXARSFHNATEULNREE, AERAEHFNMERSS, BILREVEREHPNMETIEEXE,
—REFHE, UBFEP—EFIE.

key.deserializer keyBIR 7oL, ZKFBESLI org. apache.kafka.common.serialization.Deserializer &[],

ST org.apache.kafka.common

value.deserializer .serialization.Deserializer EONKRFEIIHER,

client.id

group.id

FATFXE S fvalue#t T RFFIE .

S MBRSS23E 28 0H BRIRHR R AR S5 23 R 0% MId TR, fEip/portEhil RN BRNEE R, ICRERSIFMNIFERBSH, BTEBREK
BIIR,

AT S HRNE R EBAE RANTFR S,
MREEEE M EERIEEMNsubscribe(topic) St E AR FKafkab RIS B EIRRES, ZIULHTIRE.

HKafkaFiRBMGREENHAIRBEERSRFIAFE (A0, BEEMRT) , ZOFLE?
earliest: BFEERBEIRENRRE

auto.offset.reset latest: BHIEBRBENBNREE

none: WMSHBERARKA (previous) REENEFE, NEEEENES
anything: [EEZEEMEE

enable.auto.commit MRigERtrue, SHEESBENARREIERSHRIERRIZE.



2.2.2.2 3T

2.2.2.2.1 FIMHEX

e Topic, KafkaBToXBEEEEMNEEET, RIUSMYySQLIVEIERE.

e Partition, EKafka FEIBFMENELRET, XTEYE LS. E— 1 topiclIEiE, WD EITERE
ElZpartitiond, XpartitionF] ATEE—&aHEE L, WAIUEEZENE L, MBET: BRFKEY
B, BrpaifEi2safteE LR, RN LOEE EHRIGINEBIETRE, RESREH, BT
MENID D, BEpartitionfIE =B E EBroker Server I ERIEEEE.

e Consumer Group, [EH#2i1Z1E AU, EKafkaSSH B BEMMEH BERNFR, RIF—EBRA
REERFETTNEMRVER . EHBEEARNE, BT VHESEHERETIESXER, HERARTMRIE—TE
FHENPXRBHBRARN—EBREEE.

—- HEEEY --—

BEE1

BERE2

consumer X pull XM broker FRiZEVEIE,

KA pull #8230, consumer ATEERFIEEESRER, AIMNBCEHERARN MEBHBE/ZRFHER), TN
EREARERR S MMEIM AR RIERIEN,

consumer.subscribe("tp_demo_01,tp_demo_02")



2.2.2.3 R

N
A
Rz

Kafkafbroker IR RVH S EZF PEA, HABRNIERZE, FERNHEHE#

RAPEREELE,
HEENRFIMtEEEEkeylIfvaluelI R R FIHER .
key.deserializer

value.deserializer

IntegerDeserializer

StringDeserializer

=EE S org.apache.kafka.common.serialization.Deserializer<T> 0,

e

HEEMITRNEDREVER
consumer.poll(3_000);

fEFetchersrh, SHAIENEIRPERBERHITRFIIHCLIE,

¢ Fetcher.java

910
911
912
913
914
915
916
917
918
919

*/

@ private ConsumerRecord<K, V> parseRecord(TopicPartition partition,
RecordBatch batch,
Record record) {
try {

long offset = record.offset();

long timestamp = record.timestamp();

TimestampType timestampType = batch.timestampType();

Headers headers = new RecordHeaders(record.headers());

ByteBuffer keyBytes = record.key();

byte[] keyByteArray = keyBytes == null ? null : Utils.toArray(keyBytes);

ByteBuffer valueBytes = record.value();
byte[] valueByteArray = valueBytes == null ? null : Utils.toArray(valueBytes);

return new ConsumerRecord<>(partition.topic(), partition.partition(), offset,
timestamp, timestampType, record.checksumOrNull(),

key, value, headers);

} catch (RuntimeException e) {
throw new SerializationException("Error deserializing key/value for partition

=

17T

REFFIEAIE, RE7TE

K key = keyBytes == null ? null : this.keyDeserializer.deserialize(partition.topic(), headers, keyByteArray);
Y yBYy ! p p yBY y

keyByteArray == null ? ConsumerRecord.NULL_SIZE : keyByteArray.length,
valueByteArray == null ? ConsumerRecord.NULL_SIZE : valueByteArray.length,

+ partition +

" at offset " + record.offset() + ". If needed, please seek past the record to continue consumption.", e);

KafkaBRIARM T L RFFILRISEIL:

org.apache.kafka.common.serialization & FEE T iX/L I :

a5
B

V value = valueBytes == null ? null : this.valueDeserializer.deserialize(partition.topic(), headers, valueByteArray);



public class ByteArrayDeserializer implements Deserializer<byte[]> {

@0verride
public void configure(Map<String, ?> configs, boolean isKey) {
// nothing to do

@0verride
public byte[] deserialize(String topic, byte[] data) {
return data;

@0verride
public void close() {
// nothing to do

public class ByteBufferDeserializer implements Deserializer<ByteBuffer> {
public void configure(Map<String, ?> configs, boolean isKey) {

// nothing to do

public ByteBuffer deserialize(String topic, byte[] data) {
if (data == null)
return null;

return ByteBuffer.wrap(data);

public void close() {
// nothing to do



public class BytesDeserializer implements Deserializer<Bytes> {
public void configure(Map<String, ?> configs, boolean isKey) {

/7 nothing to do

public Bytes deserialize(String topic, byte[] data) {
if (data == null)
return null;

return new Bytes(data);

public void close() {
// nothing to do



public class boubleDeserializer implements Deserializer<Double> {

@0verride
public void configure(Map<String, ?> configs, boolean isKey) {
// nothing to do

@0verride
public Double deserialize(String topic, byte[] data) {
if (data == null)
return null;
if (data.length != 8) {
throw new SerializationException("Size of data received by Deserializer is not 8");

long value = 0;

for (byte b : data) {
value <<= 8§;
value |I= b & OxFF;

}

return Double. longBitsToDouble(value);
}
@0verride

public void close() {
// nothing to do



public class FloatDeserializer implements Deserializer<Float> {

@0verride
public void configure(final Map<String, ?> configs, final boolean isKey) {
// nothing to do

@0verride
public Float deserialize(final String topic, final byte[] data) {
if (data == null)
return null;
if (data.length != 4) {
throw new SerializationException("Size of data received by Deserializer is not 4");

int value = 0;

for (byte b : data) {
value <<= 8;
value |= b & OxFF;

}

return Float.intBitsToFloat(value);
}
@0verride

public void close() {
// nothing to do



public class IntegerDeserializer implements Deserializer<Integer> {

public void configure(Map<String, ?> configs, boolean isKey) {
// nothing to do

public Integer deserialize(String topic, byte[] data) {
if (data == null)
return null;
if (data.length != 4) {
throw new SerializationException("Size of data received by IntegerDeserializer is not 4");

int value = 0;

for (byte b : data) {
value <<= 8;
value |= b & OxFF;

}

return value;

public void close() {
// nothing to do

public cldbs LongDeserializer implements Deserializer<Long> {

public void configure(Map<String, ?> configs, boolean isKey) {
// nothing to do

public Long deserialize(String topic, byte[] data) {
if (data == null)
return null;
if (data.length !'= 8) {
throw new SerializationException("Size of data received by LongDeserializer is not 8");

long value = 0;

for (byte b : data) {
value <<= 8;
value |= b & OxFF;

}

return value;

public void close() {
// nothing to do



public class ShortDeserializer implements Deserializer<Short> {

public void configure(Map<String, ?> configs, boolean isKey) {
// nothing to do

public Short deserialize(String topic, byte[] data) {
if (data == null)
return null;
if (data.length != 2) {
throw new SerializationException("Size of data received by ShortDeserializer is not 2");

short value = 0;
for (byte b : data) {
value <<= §;
value |= b & OxFF;
}

return value;

public void close() {
/7 nothing to do

}

public class btringDeserializer implements Deserializer<String> {
private String encoding = "UTF8";

@Qverride
public void configure(Map<String, ?> configs, boolean isKey) {
String propertyName = isKey ? "key.deserializer.encoding" : "value.deserializer.encoding";

Object encodingValue = configs.get(propertyName);

if (encodingValue == null)
encodingValue = configs.get("deserializer.encoding™);

if (encodingValue != null && encodingValue instanceof String)
encoding = (String) encodingValue;

}
@0verride
public String deserialize(String topic, byte[] data) {
try {
if (data == null)
return null;
else
return new String(data, encoding);
} catch (UnsupportedEncodingException e) {
throw new SerializationException("Error when deserializing byte[] to string due to unsupported encoding " + encoding);
}
}
@Qverride

public void close() {
// nothing to do



2.2.2.3.1 BEXRFFIL
BENXRFEIIME, FEXH org.apache.kafka.common.serialization.Deserializer<T> &[],
com.lagou.kafka.demo.deserializer.UserDeserializer

package com.lagou.kafka.demo.deserializer;

import com.lagou.kafka.demo.entity.User;

import org.apache.kafka.common.serialization.Deserializer;

import java.nio.ByteBuffer;

import java.util.Map;
public class UserDeserializer implements Deserializer<User> {

@Override

public void configure(Map<String, ?> configs, boolean isKey) {

@Override

public User deserialize(String topic, byte[] data) {
ByteBuffer allocate = ByteBuffer.allocate(data.length);
allocate.put(data);
allocate.flip();
int userId = allocate.getInt();
int length = allocate.getInt();
System.out.println(length);
String username = new String(data, 8, length);
return new User(userId, username);

@Override

public void close() {

com. lagou.kafka.demo.consumer.MyConsumer

package com.lagou.kafka.demo.consumer;

import com.lagou.kafka.demo.deserializer.UserDeserializer;

import com.lagou.kafka.demo.entity.User;



import org.apache.kafka.clients.consumer.ConsumerConfig;
import org.apache.kafka.clients.consumer.ConsumerRecord;
import org.apache.kafka.clients.consumer.ConsumerRecords;
import org.apache.kafka.clients.consumer.KafkaConsumer;

import org.apache.kafka.common.serialization.StringDeserializer;

import java.util.Collections;
import java.util.HashMap;
import java.util.Map;

import java.util.function.Consumer;

public class MyConsumer {

public static void main(String[] args) {

Map<String, Object> configs = new HashMap<>();
configs.put(ConsumerConfig.BOOTSTRAP_ SERVERS_CONFIG, "nodel:9092");
configs.put(ConsumerConfig.KEY DESERIALIZER CLASS_ CONFIG,
StringDeserializer.class);
configs.put(ConsumerConfig.VALUE DESERIALIZER CLASS_ CONFIG,
UserDeserializer.class);
configs.put(ConsumerConfig.GROUP_ID CONFIG, "consumerl");
configs.put(ConsumerConfig.AUTO OFFSET RESET CONFIG, "earliest");
configs.put(ConsumerConfig.CLIENT_ ID CONFIG, "conl");

KafkaConsumer<String, User> consumer = new KafkaConsumer<String, User>

(configs);
consumer.subscribe(Collections.singleton("tp user 01"));
ConsumerRecords<String, User> records = consumer.poll(Long.MAX VALUE);
records. forEach(new Consumer<ConsumerRecord<String, User>>() {
@override

public void accept(ConsumerRecord<String, User> record) {

System.out.println(record.value());

})i

/] RKEHEE

consumer.close();

2.2.2.4 (iuUfBE3

1. ConsumerZEmKafkaic® B SIMUBEIE, XMCIRITTEFRN R (committing Offsets)
2. Consumer FEENDRATHENT D XIERE BB EIE



3. {URZIEZRIEH Consumerinfa=il, KafkaRfAF{RE. _consumer offsets
4. NIFBRR D NEMERMFIRR

5. UBRRD NEFRZMFL R

bd

2.2.2.4.1 H&hiR%R

Kafka Consumer G 81232

0 N4 o Uk W N -

10
11
12
13
14
15
16
17
18
19
20
21

o HEHNEAR: enable.auto.commit=true

o BLEHBEIEREE: Consumerif: auto.commit.interval.ms, ZKIA5S

Map<String, Object> configs = new HashMap<>();
configs.put("bootstrap.servers", "nodel:9092");
configs.put("group.id", "mygrp");

/7 RERGEBMIRER, BERERIME, XEMHRA,
configs.put("enable.auto.commit", "true");

// {mi%E B ahiR3RIAT (8] [E]fR
configs.put("auto.commit.interval.ms", "3000");
configs.put("key.deserializer", StringDeserializer.class);

configs.put("value.deserializer", StringDeserializer.class);

KafkaConsumer<String, String> consumer = new KafkaConsumer<String, String>(configs);

consumer.subscribe(Collections.singleton("tp demo 01"));
while (true) {
ConsumerRecords<String, String> records = consumer.poll(100);
for (ConsumerRecord<String, String> record : records) {
System.out.println(record.topic()
+ "\t" + record.partition()
+ "\t" + record.offset()
+ "\t" + record.key()
+

"\t" + record.value());

o BEMIRRMUBMINF
o MHgE enable.auto.commit = true
o KafkaRfRIEEFIBEBpoll AR, 1B ERpoliREIRIATEER
o ALEMRERAEHIEEELK, BR EEHE

o FEHEZEY

Consumer £ 5s 1% offset

RIZIER offset f[GHY 3s &4 T Rebalance

Rebalance Z [GHIFE Consumer M_E—RIBZZHY offset LhAk4EE 25
[EItk Rebalance &4 3s BiHESWES HE

O O O O



2.2.2.4.2 BHIRET

o (M KafkaConsumer#commitSync(): &3232 KafkaConsumer#poll() R [EIRI & offset

o ZRHENRLRIE, F15EE offset HATNIRRZ 7R E]

1  while (true) {

2 ConsumerRecords<String, String> records =
consumer.poll (Duration.ofSeconds(1));

3 process(records); // IEHE

4 try {

5 consumer.commitSync();

6 } catch (CommitFailedException e) {

7 handle(e); // WEBRERELEMNEE

8 }

9|1}

e commitSync ELEBETEMAEHEEZ G

o FriEIH IR A MUIEHloffsetiR R AIATHLFSHER

o FHEFRERE:
o @A commitSync BY, Consumer &FFEZIRT, EE| Broker IR[EIZR
o R TPS
o FILAEFAIKRERER, {EFA TG

= 25 Consumer ARAIIMZE T [

» Consumer ERE, SEEZHEEWESR

e KafkaConsumer#commitAsync()

while (true) {
ConsumerRecords<String, String> records = consumer.poll(3 000);
process(records); // IEE

consumer.commitAsync( (offsets, exception) -> {

handle (exception);

1

2

3

4

5 if (exception != null) {
6

7

8 )i

9

e commitAsync I B AA=EHHEIR
o MIEFHI:



I try {
2 while(true) {
3 ConsumerRecords<String, String> records =
consumer.poll (Duration.ofSeconds(1));
4 process (records); // AIEEE
5 commitAysnc(); // {ERFTIRIIANEEZE
6 }
7 } catch(Exception e) {
8 handle(e); // AESE
9 } finally {
10 try {
11 consumer.commitSync(); // &E—RRERERBBIHERNIRZER
12 } finally {
13 consumer.close();
14 }
15 | }
2225 HBENUBEE

Kafkadh, JHEEIRIBERNUBINFERER.
SHEBRENUBHEREERE, tIUFMETzookeeperd, thu]ATFfEFKafkaE@_consumer_offsetsH,
Kafkai@2 it TIHEREAPI, iBEBE T UERE SRS,

APIE0T: KafkaConsumer<K, V>

0
AR

API

0

i ]

public void assign(Collection<TopicPartition> partitions)

BEURNEREFNDE—RINEIES X,

FNDED XAIHEEDE, WREEDESX, MR FEEEZRINDE.
MRBENET S XTI, WHEMNTFIEAunsubscribesi%,
FHPEERD XA ENMERERAEEINE, AERARRT T, WERHFFANTHEIZT,
TR D X o ERNETE,

Fohp X Etassign(Collection) A gEFI B oo X o Ecsubscribe(Collection,
ConsumerRebalancelistener)—#2{E /A,

MREBATEEREEE, WEFMND XPESHRIENS X228, SXIBNS XS EFIEE RS

BHTHFITRER.
public Set<TopicPartition> assignment()

RNGHAERED RN XSS, WRITHEET HAassignHFEERDEETRD X, NWiREIEERSE



BA B, MREATERITE, EHEREASHADEAIVERENERSXES. MR EKITHEERTFIEHT
PEDE, FEEEEHDESX, WFiRENone,

API public Map<String, List<PartitionInfo>> listTopics()

; RIS R RAXBAA £ D X TR, ZH AR RSH|ARITZERA,

API public List<PartitionInfo> partitionsFor(String topic)

E REVEE TN KTdE. MRIFHRERBRTZERNTHE, MEYRSHERETERA,

API public Map<TopicPartition, Long> beginningOffsets(Collection<TopicPartition> partitions)

- MNFEENERSX, FIHENBE—HESNREE.
- AR, MREBENDXAEFE, ZHEARSKZHEE,
BHEARESXNEIERE RS E.

API public void seekToEnd(Collection<TopicPartition> partitions)

BlRBEBDIETEED XWRE—T.
ZHEERNTT, REHBEREpollAiEgiposition/5iEZ 7 vl BAMER .,

; MRRREESX, WEHINEREDRNME D X ERERSEBDIRSE.

MRIRETRRBERHIN: isolation.level=read_committed, MZHFD XAPERRBEBDEIRE—TR
ENREE, BT —TEHEERNERNELRRERINEHNESER,

API public void seek(TopicPartition partition, long offset)

BaEETED XEERREEBNIIEENRESE, BHIIHRE T —FEHBRNEHRRBE.

i SSIIIRNVIN — e
o B1ZHEZXER, N&E—RNBEERIEN.

MRTHBRTEMEER, AERERNE.

API public long position(TopicPartition partition)

;;f M EEE TS RIGE RS E

API public void seekToBeginning(Collection<TopicPartition> partitions)

- REES T XKERERBERHIENNERREE. ZHEHNT, REZEATpollHiEN

- position57AZ G &HiT. MRRERHISKX, NFMADELINEEEND EOER BB ERTIERE

IBRBE.

1. EERE



S W N R

(6]

0 N4 o B W N

10
11
12
13
14
15
16

17
18

19
20
21
22
23
24
25
26
27

28

29
30

31
32

# HERUEEXXH

[root@nodel ~1# for i in “seq 60 ; do echo "hello lagou $i" >> nm.txt; done

# BIRERE, =T2K, 8BTMoR—1TEIE

[root@nodel ~]1# kafka-topics.sh --zookeeper nodel:2181/myKafka --create --topic

tp _demo 01 --partitions 3 --replication-factor 1

# YHBAEF R EREH

[root@nodel ~]# kafka-console-producer.sh --broker-list nodel:9092 --topic tp demo 01

nm.txt

2. APIEL&Y

package com.lagou.kafka.demo.consumer;

import org.apache.kafka.clients.consumer.ConsumerConfig;
import org.apache.kafka.clients.consumer.KafkaConsumer;
import org.apache.kafka.common.Node;

import org.apache.kafka.common.PartitionInfo;

import org.apache.kafka.common.TopicPartition;

import org.apache.kafka.common.serialization.StringDeserializer;

import java.util.¥*;

/**

* # EROHRXMH

* [root@nodel ~]# for i in “seq 60 ; do echo "hello lagou $i" >> nm.txt; done

* # QIEEE, =1ToK, BToR—TEIE

* [root@nodel ~]1# kafka-topics.sh --zookeeper nodel:2181/myKafka --create --topic
tp demo 01 --partitions 3 --replication-factor 1

* # JRERAEFEEEAF

* [root@nodel ~]# kafka-console-producer.sh —--broker-list nodel:9092 --topic

tp demo 01 < nm.txt

*

*
*/
public class MyConsumerMgrl {

HREBBERE

~zs

public static void main(String[] args) {
Map<String, Object> configs = new HashMap<>();
configs.put(ConsumerConfig.BOOTSTRAP SERVERS CONFIG, "nodel:9092");
configs.put(ConsumerConfig.KEY DESERIALIZER CLASS_CONFIG,
StringDeserializer.class);
configs.put(ConsumerConfig.VALUE DESERIALIZER CLASS_CONFIG,

StringDeserializer.class);

KafkaConsumer<String, String> consumer = new KafkaConsumer<String, String>

(configs);

/**



33
34
35
36

37
38

39

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

*

AHADEREFIPE—RIFIES X,
FDRD XAZIFIBESE, NRENEDESIX, MZFFRBEZEZRNS R,
MREHNEAD XZEZHY, MWFHFMNMTFAABunsubscribefsit,
FPREAD XNAENMERAHEAEIRINE, SEBRAMRT T, NEEHNEINTEIENRE
T, TeMADsXORNEEE,

* FopXpEtassign(Collection) FNEEFIB &P X pEEsubscribe (Collection,
ConsumerRebalancelListener)—iZ{EF,

~ MREBATEEREEE, WERNSXDEBHRIENS XoE 28], 23 IENS KXo EAAE &

RSERTRIRR.
*

*

*

*

*/
// consumer.assign(Arrays.asList(new TopicPartition("tp demo 01", 0)));
//
// Set<TopicPartition> assignment = consumer.assignment();
// for (TopicPartition topicPartition : assignment) {
// System.out.println(topicPartition);
// }

// SREVTR P RRAMFIE £ D XU, ZhEaNRSEKERERA.
// Map<String, List<PartitionInfo>> stringListMap = consumer.listTopics();
//
// stringListMap.forEach((k, v) -> {
// System.out.println("F&: " + k);
// v.forEach(info -> {
// System.out.println(info);
// }):
/7 })i
// Set<String> strings = consumer.listTopics().keySet();
//
// strings.forEach(topicName -> {
// System.out.println(topicName);
// })i
// List<PartitionInfo> partitionInfos = consumer.partitionsFor("tp demo 01");
// for (PartitionInfo partitionInfo : partitionInfos) {
// Node leader = partitionInfo.leader();
// System.out.println(leader);
// System.out.println(partitionInfo);
// // SR RELEIA
// Node[] nodes = partitionInfo.inSyncReplicas();
// // HEID X T&EIAR
// Node[] nodesl = partitionInfo.offlineReplicas();
// }

/! FNDEEED XEHRNERSE
consumer.assign(Arrays.asList (
new TopicPartition("tp_demo 01", 0),
new TopicPartition("tp_demo 01", 1),

new TopicPartition("tp demo 01", 2)



81
82
83
84
85
86
87
88
89
90
91
92

93
94
95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

//
//
//
//

//

)) i

// FIHERIEBR D ECRIAA D X
Set<TopicPartition> assignment = consumer.assignment();
assignment.forEach(k -> {

System.out.println(k);
})i

/1 HTFRENEIRSX, JIHENBE-—TERNREEE.
/1 ER, WREEND XAEE, A EHESKEEE,
/1 EREARESXNERNHRERBE.

Map<TopicPartition, Long> topicPartitionLongMap =

consumer.beginningOffsets(consumer.assignment());

//
//
//

topicPartitionLongMap.forEach((k, v) -> {
System.out.println("=FE/: " + k.topic() + "\tHX: " + k.partition() +

"REE\t" + v);

//

//

//
//
//
//
//

})i

/] BREEBDEEMEED XNRE—.

/] EZHEERHT, REHERNpoll S A position ik Z B A AMER,

// MREBEESX, WEHNEEEPRNAMES XWEEEREEBDEIRE.

/] MFRBRETRBERAN: isolation.level=read committed, MWD XIEEREEENE!
/] RE—TRENREE, T TEEENERINELTERRERRSHESEE.

consumer.seekToEnd (consumer.assignment());

/1 BHREEES XEVERRSEBMNIIEENREE, AHIERE T —FEHRNERRBE.
/1 BEHEZRER, WRE—RNEERE.
/1 MREHEBPEERER, JRESERNE.

consumer.seek(new TopicPartition("tp demo 01", 1), 10);

/! MEEEEED XEERRSE
long position = consumer.position(new TopicPartition("tp demo 01", 1));

System.out.println(position);

consumer.seekToEnd (Arrays.asList(new TopicPartition("tp demo 01", 1)));
// MEBEREEED XAEERSE
long position = consumer.position(new TopicPartition("tp demo 01", 1));

System.out.println(position);

/1 RAEFE

consumer.close();



2.2.2.6 B
EFEr iR Ekafka I NRRRSH—TRT .

ETVHEIME MY, EIETWEIILERER FRMEHERE R D EtopichlIE— T2 X, tEal—topic
B100M0X, —MHREFLAARB0MNHEES, EMAENETN TLEARS—THERESRISTOX, T oA
EMEETE.,

ETENMAFHEIER =T

1. HBREENRARERE, ITTESETEMIBDERE, EEREENERLERA.
2. EEND RBEKERE, kafkaBRIASIHEMD X, HEIMNRMSIRETE
3. ITHNERRETMN, HEBRBACMEVNRANITHER, MEFXFETHNOER, MEMRETE
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A AREFERANRRR? EAEFEHEIER, HBEETEMKafkalHFER, X ¥ kafkabITPSRIERA, M
WMRkafkaRAT /RS, LLMBET, BEFEHUEIFNRS, BOWEIENSEHERIEE, MRS EkafkaZ s
WFFRAAIRES. FIATESIRIMER, MiZREBREFHLE.

B 5 E T

ERTEBRETE, BAUE, ANMTEZERIDEREFIZHNE, MERENEEIHERELNSIRE
FErT, MUNENFEEREIRNBRERENRE.

MEMUITMEAEFENARN, EBNOX, SEIBINTHNER, IRBIBINERE, ESZAZENEH.

MRHEHBRERIEEERT, MUKNET, BXfHR, FE—LEFR, kafkamRiAN— T EBNHRECREE
T, BAIENMEERXFNERLLEI.



BAREAEMLE RS IMERAIRTER ISR
EPMARGHR, BEZETORRES S HINARLN, kafkath R HI5h,

EDHRRSAD, HTFMELBRENBERZIZREOH, SfRANAFEEETERRRERNAETELFKERK
SO ENEIEE, FIA—RESYE—0TE, BIEIFIEN HIET . mitkafkaliB&IZRP,
session.timout.msS 2 MEX MBI EZZ D,

EE—TSH, heartbeat.interval.ms, XPMSEIZH KX OMIBAR, MEBSUABTHRIRY, BHRHE

te5h, THERE—1SE, max.pollinterval.ms, HFEEpollfiEfm, FELLIE, BHITAE, MRMX
AEASE R X TS HIRENE, BAEREMZMBLEREA. R, N, RAELE, XTLENET
[BIFBE#E max.poll. interval.ms XM SEBIE. X TSHNEIAMERSDH, MURERERKEIIREZIT
FERTAUIRIE, MINIZBHIRET/A—L,

=12,
session.timout.msiZ /BB AT A 8],
heartbeat.interval. msiZEHllIO\Bb & 3ESRER,
max.poll.interval.msiZHlpol B [E]E .
XELHH—MENRASENEE, WT:

® session.timout.ms: iZ&H6s
e heartbeat.interval.ms: I8&2s
e max.pollinterval.ms: #FRNEFEEGIEEERKENBIMN 5

2227 HEEEEHR
EHBEENRT O EEZE, EEAZLTRFYtEETkeyflvalue# TR FFILALEE,
WIS fE, MSHBRIRIRE 72888, NWEEZIEHEIMNWMEYE, FeEROGEBENBERHITLHIE,

‘ ¢ KafkaConsumer.java

1120 client.polLNoWakeup();

1121

1122 /S MEFEEEENWL], ZFRREEEHEEZIE

1123 if (this.interceptors == null)

1124 return new ConsumerRecords<>(records);

1125 else

1126 /) WRRE T Himi= RS, NELREEEZEEEEBULETZE, FERESEHELE |
1127 return this.interceptors.onConsume(new ConsumerRecords<>(records));
1128 }

;ﬁ%ﬁﬁﬁiﬁ(%%&é@%ﬁ, %‘%E;EI)'E org.apache.kafka.clients.consumer.ConsumerInterceptor<k, V> }%
[

1. — P AHEREO, AFEEEEEUERERRIIRER. BEENRAIETEE=SEAHSINERENATRE
F, BTEHNRE, BELES,



2. ZEONEMEBI configre FFRBUERERENREY, WREREBLETRBIEEClientlD, EATLAIREX
KafkaConsumer4 pificlientld, SRERRIX M ECERIREMEHREZN, FERIEIFAIES N ZH R Z(E
PR

&memmmammeEMﬁMEﬁ%Wﬁ%\ﬂ% B @ TMERE., IRAFRE TH#HiRMkeys
valuekBISH, HEEFSMERE, MIUXZICE THK.

4, Consumerlnterceptorlﬁhﬂﬂiiforg apache.kafka.clients.consumer.KafkaConsumer#poll(long) /3 3%[E]
— &Iz,

ZIEORAUTHE:

package org.apache.kafka.clients.consumer;
import org.apache.kafka.common.Configurable;

1
2
3
4
5 import org.apache.kafka.common.TopicPartition;
6
7 import java.util.Map;

8

9 public interface ConsumerInterceptor<K, V> extends Configurable {
10

11 Jes
12 *
13 * ZREEpol1AEREIZATEAM. AR%EREpollAEMEEHRT .
14 *
15 * ZEADMEBUEREER, REFIVER, =&E=57 ORI EIRE B ERFRIVER
16 * NRBZSDEEHS, WizHEEERafkaconsumerfJconfigs P ERINEIEA.
17 &
18 * @param records H ENEHZRROIWHAZEFIHHEBER.,
19 */
20 public ConsumerRecords<K, V> onConsume (ConsumerRecords<K, V> records);
21
22 A
23 * HHRBFRRBEEN, FERZAE.
24 * ZRHEMENETFERRENS2E.
25 */
26 public void onCommit (Map<TopicPartition, OffsetAndMetadata> offsets);
27
28 public void close();
29 | }
ARSSEIN -

package com.lagou.kafka.demo.consumer;

1

2

3  import org.apache.kafka.clients.consumer.ConsumerConfig;
4  import org.apache.kafka.clients.consumer.ConsumerRecords;
5

import org.apache.kafka.clients.consumer.KafkaConsumer;
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import java.util.Collections;

import java.util.Properties;

public class MyConsumer {
public static void main(String[] args) {

Properties props = new Properties();
props.setProperty(ConsumerConfig.BOOTSTRAP SERVERS CONFIG, "nodel:9092");
props.setProperty(ConsumerConfig.KEY DESERIALIZER CLASS_CONFIG,

"org.apache.kafka.common.serialization.StringDeserializer");
props.setProperty(ConsumerConfig.VALUE DESERIALIZER CLASS_CONFIG,

"org.apache.kafka.common.serialization.StringDeserializer");
props.setProperty(ConsumerConfig.GROUP_ID CONFIG, "mygrp");

// props.setProperty (ConsumerConfig.CLIENT ID CONFIG, "myclient");
// WMRTEkafkaFHAZNHRIERZNRZE, NIRENZIAN
props.setProperty(ConsumerConfig.AUTO OFFSET RESET CONFIG, "earliest");

20
21
22
23
24
25
26
27
28
29

30
31
32
38
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

// BCEIZER

// One -> Two -> Three, EWIHEMEREREEMIAL X MINE

props.setProperty(ConsumerConfig.INTERCEPTOR CLASSES CONFIG,
"com.lagou.kafka.demo.interceptor.OneInterceptor" +
",com.lagou.kafka.demo.interceptor.TwoInterceptor" +

",com.lagou.kafka.demo.interceptor.ThreeInterceptor"

KafkaConsumer<String, String> consumer = new KafkaConsumer<String,

// TIRIZERR

consumer.subscribe(Collections.singleton("tp demo 01"));

while (true) {

final ConsumerRecords<String, String> records

records.forEach(record -> {
System.out.println(record.topic()

"\t" + record.partition()

+ "\t" + record.offset()
+ "\t" + record.key()
+ "\t" + record.value());

})i

consumer .commitAsync();

consumer .commitSync();

consumer.close();

consumer.poll(3 000);
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10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
89

S W N R

package com.lagou.kafka.demo.interceptor;

import org.apache.kafka.clients.consumer.ConsumerInterceptor;
import org.apache.kafka.clients.consumer.ConsumerRecords;
import org.apache.kafka.clients.consumer.OffsetAndMetadata;

import org.apache.kafka.common.TopicPartition;

import java.util.Map;

public class OnelInterceptor implements ConsumerInterceptor<String, String> {

@Ooverride

public ConsumerRecords<String, String> onConsume (ConsumerRecords<String, String>

records) {

// pollBHAEREIER ZAIREERANG A
System.out.println("One -- FfiR");

// HERAMBLIE, HEiRRO

return records;

@override

public void onCommit (Map<TopicPartition, OffsetAndMetadata> offsets)
// HBRERRREENNER, STZHE
System.out.println("One -- #&H");

@Override

public void close() {

/1 BTRAZZESZAINZR, WITANXYE, EROEIEES

@override
public void configure(Map<String, ?> configs) {
// BTFREUERENIRESE
configs.forEach((k, v) -> {
System.out.println(k + "\t" + v);

})i

package com.lagou.kafka.demo.interceptor;

import org.apache.kafka.clients.consumer.ConsumerInterceptor;

import org.apache.kafka.clients.consumer.ConsumerRecords;

{
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import org.apache.kafka.clients.consumer.OffsetAndMetadata;

import org.apache.kafka.common.TopicPartition;

import java.util.Map;

public class TwoInterceptor implements ConsumerInterceptor<String, String> {

@Override

public ConsumerRecords<String, String> onConsume (ConsumerRecords<String,

records) {

// pollAHEREIEARZAIREERABNAE
System.out.println("Two -- FFI8");

// BERNMRAIE, EiRiRE

return records;

@Override

public void onCommit (Map<TopicPartition, OffsetAndMetadata> offsets) {

// EBRERXFEBENNE, Z2L%AE
System.out.println("Two -- #&&R");

@Override

public void close() {

/1 BTRAZZESZAINRR, WIIFNXYE, EROMIEES

@Override
public void configure(Map<String, ?> configs) {
// BTREUERENIRESH
configs.forEach((k, v) -> {
System.out.println(k + "\t" + v);
})i

package com.lagou.kafka.demo.interceptor;

import org.apache.kafka.clients.consumer.ConsumerInterceptor;
import org.apache.kafka.clients.consumer.ConsumerRecords;
import org.apache.kafka.clients.consumer.OffsetAndMetadata;

import org.apache.kafka.common.TopicPartition;

import java.util.Map;

public class ThreelInterceptor implements ConsumerInterceptor<String,

@Override

String>

String>



12 public ConsumerRecords<String, String> onConsume (ConsumerRecords<String, String>

records) {

13 // pollFHAEREIERZBIREERANGE

14

15 System.out.println("Three -- FFB");

16

17 /] EBEAHLE, BiRE

18 return records;

19 }

20

21 @Override

22 public void onCommit (Map<TopicPartition, OffsetAndMetadata> offsets) {
23 // BEREBRRRBENMME, ZFZHE

24 System.out.println("Three -- Z5%&R");

25 }

26

27 @Override

28 public void close() {

29 /! BFRAZ=BEAIINER, WMTAFNXMGE, EROSEES
30 }

31

32 @Override

33 public void configure(Map<String, ?> configs) {
34 // RFIREUHEZERNIRESH

35 configs.forEach((k, v) -> {

36 System.out.println(k + "\t" + v);

37 })i

38 }

39 | }

2228 HAHSHEEH R

B iR

17 FKafka SR B RIANIA EE A EIAIhost/portF &R,
EFInRERXBIEENFTAhost/portSREIIANIAER
BN ERERNRIERATE T R ERE.

220 hostl:port1,host2:port2...
BNEEPTFELSEHTENTRER.
BREFFERE—, UREENX N TRENNOMEERL,

AFEXSRNERE BRI R AN —F 5,
group.id WR{ER TIHBRAMINGE subscribe (topic) ,
F{EA T E T KafkalRIBEEIENEI, MRIZEEgroup.id.

bootstrap.servers

WMERIZE T enable.auto.commit H{ERtrue,
NMIZEE X T H B ERBEmKafkalR R AR,

RKafkaiRBMiA RIS EN LRl RS EERSFPIEFE
(EEanssiEmmi=7) -

auto.commit.interval.ms



L6 LT e earliest: BMEERBEINRENREE.
latest: BoEEREEEIRE—T
none: MMFEEKREIZEBRAMNFINREELEIRE, M.
Hit{E: mlEBEENFE.

BRSSSETHEUE BB RKIEENSEER/VE.
WRBIEEATEXME, BREFF, NLESHOEERR,
REXMEZ BIRIER.

RNRERINFT, RRREA—IFIHRIE,
FALBIMARGER, EEREHIERNRRIERER,
BZERENR—RILNEF, FILRSFFFHEH
K—=)LART B AR TR ERE.
AENET MR SRS ROELE, (M BHINIERTE,

fetch.min.bytes

WMRARS RIRAIBIBERIATE fetch.min. bytes HIIE,
fetch.max.wait.ms BRZS 23UR AN BEIZ BN AR .
1z 8 A TR B RS 3 imfA B R F AR K,

BRSSERLA B RENERIREINRAIIEE.
HEERSHNEUER, URE—TETHBRIRNELLZERK,
JHERLRIRE], L EE R AEEHT,

BNz EH A RENNRAE,

brokera] LAZIRAYTH Bt A BB

message.max.bytes (brokerfic &)

o max.message.bytes (FAEB)FIEE.

FEIENRE, HBRE-—RSHLKREGERK,

fetch.max.bytes

enable.auto.commit MRIZEAtrue, MERENRBEREARMETEEERIER.
connections.max.idle.ms XN E 2 EXAE REE.

Bt EEE A BAICRCI2ITIAE.
check.crcs A AMRIEE T R P R T R P SIS B WK E .
ESEINFIMIRAE, EERRBEEENIZEEMA,

EEAREMMZRBREREE ., MRZFBRENrue,
M REESTIT B BHIE,

EHIERESER.

WRIRE T read committed, HEHMpoll)5ERE
BREEERINESHER.

WMRIZE T read uncommitted (ZAIAMH),
SHEEWpollFEREIFMEIER, EMEREABUENESHEER.
FESHEU LB REIRE.,

exclude.internal.topics

fsolationeve! MR EBENIAFES.
read_committed REEIREIZEIALSOMER.
FELSOZ R HEAE B REEEFEXNBRRR Z G 8eaEl.
R, read_committed I, MRBENIRRMES,
SEERETEEEEIERIHWATER.
read_committed fseekToEnd5iEIREILSO,
LEFERANRR, ZEXBIETERERERE NS
btz NN
DHER TRRERERIBENERRT,
heartbeat.interval.ms [E A 7E T B = AN\ EL B T8 BB AR AR 75 (B T B .
ZFBENELIUNT session.timeout.ms , tBARANIZET session.timeout.ms f1/3,
ATV ENREIS S/, DARHIIE 8 EF TSR ARt E,
Zi{FEFKafkahyiE BRARIEHE, JEEE Rt Ebroker &IXOHKEIE,
KIPECHFRE.
session.timeout.ms R ZTIZEB I BT (B]E %5 UL EIE 2R E ROk,
Mibrokerf§ ik 25& MIETRAREER, HBoHEFE,
ZIEFFEbrokerfit & group.min.session.timeout.ms ] group.max.session.timeout.ms 2|8,
max.poll.records — iAol EREIMIEREAE,

&R H R AARYETRIA B poll() /5 AR 18] [BFR .
ZE&BIEE THBEERBpoll (A AN SARIEERE.
max.poll.interval.ms RTE LA BASE &S B AR poll() 5%,
MibrokerIAJISEERERM, filk B4,
BoRHEAHBAREMEERE,

WETIK, RSF[EENGEAME., HERBRIORIUBEIE.
MRFZ=HXME—MERATXME, HLBEARTDORE,



max.partition.fetch.bytes BAMRIEE B E R AT T .
brokeriZtt AU A/ )\ message.max.bytes (broker£#{) = max.message.bytes (EFSH) EE.
fetch.max.bytes FATFIRFEIEEERRIEKNEIEE.

FRAFTCPAEEURR{ERMLE A A (SO_SNDBUF) ,
STRNMEFAOSZRIARIE MR AN,

EREXMNMRUNRFEER, WiZRERTE
retry.backoff.ms EFZ RN EBLREER,
ZE B RITF TR S T B EEEIR.

send.buffer.bytes

EPInEERS RN AR AR E, WRIZAT BB,
WEFPIREABHERER, BANRELER, BREM.

EFMERENNFERE, #R T BENBEER.
ZEEFNBNATZEF inEbrokerfI i &,

request.timeout.ms

reconnect.backoff.ms

EITEIETIR S A M broker N E 31 R <A E)
(A=Z®REBAL)

reconnect.backoff.max.ms WNRIBALCEI, M FEMELERKN,
SAENBREEREEMN, EEARLRAE.
EHEEBYEYE, RIN20%MBENEIEINBEREENSE.

TCPERIZIENIERIETF (SO_RCVBUF) .
RRMERRERZIIME,

receive.buffer.bytes

partition.assignment.strategy HEAERANRR, 5XHERIEHNES.
metrics.sample.window.ms THEIEMEANNEED,
metrics.recording.level IR RSICRR.
metrics.num.samples BT it EEtnm PR E

EERENIIR, BINSHEEESR
EERSHBENEE R, 1ZEEHBRTEESLY org.apache. kafka.clients.consumer
.ConsumerInterceptor &[],

EHSTRATERERKEINESHTI=ELE,

interceptor.classes

223 HEHERE

—. JHZEE4H (Consumer Group)

1A HBEES

consumer groupsekafkatg iRl REEBE B HEERIERENH,

=T

1. BBREAB—ITHZNERE, BREFUNE—THE, BAIMNE—1T4E
2. group.id@—1MFRF &, B—iRR—ERA
3. HBAITHNERAS M X RN RAEREA—EES.

2 JHF&E T (consumer position)
SHBEMHBNEREPICREEBRNEE, EVEEURE (offset) ER.



BTHBRARFECHUBER, BARFTERREN—TEHRTUEME T; BITRIUS| Acheckpoint#l#E
HAIS AL,

3 U2 E ¥ (offset management)
3.1 BEIVSFEDD

KafkaZRiAEHA B ShiR3(iI75( enable.auto.commit = true), WFINRRNMFE, BibkafkasELIEgroupsH
BIERRFENE, HE—"offset map, WTFEFR:

TopicA-0 |0 |1 |23 [4|5|[6([7 (8|9 —DlTopicA—O 5
iy TopicA-1 7

Top|CA'1 0 1 2 3 4 5 6 7 8 9 o o o o o o

3.2 UfBiRx

I RIRRFKafka By _ consumer offsets £,  consumer offsets FHPHEREFE B NEREAE AT
2R MoffsetiZ R,

1 [root@nodel __ consumer_ offsets-0]# kafka-console-consumer.sh --topic __ consumer offsets
—--bootstrap-server nodel:9092 --formatter
"kafka.coordinator.group.GroupMetadataManager\$OffsetsMessageFormatter" --
consumer.config /opt/kafka 2.12-1.0.2/config/consumer.properties --from-beginning |
head

[root@nodel __consumer_offsets-@]# kafka-console-consumer.sh --topic __consumer_offsets --bootstrap-server nodel:9092 --formatter "k¢
sMessageFormatter" --consumer.config /opt/kafka_2.12-1.0.2/config/consumer.properties --from-beginning | head
[test-consumer-group,__consumer_offsets,22]::[0ffsetMetadata[12,NO_METADATA],CommitTime 1596597941558,ExpirationTime 1596684341558]
[test-consumer-group,__consumer_offsets,30]::[0ffsetMetadata[@,NO_METADATA],CommitTime 1596597941558 ,ExpirationTime 1596684341558]
[test-consumer-group,__consumer_offsets,8]::[0ffsetMetadata[7,NO_METADATA],CommitTime 1596597941558,ExpirationTime 1596684341558]
[test-consumer-group,__consumer_offsets,21]::[OffsetMetadata[7,NO_METADATA],CommitTime 1596597941558 ,ExpirationTime 1596684341558]
test-consumer-grou |_consume r_off setﬂ 11 [Of fsetMetadata NO_METADATA], CommitTime 1596597941558,ExpirationTime 1596684341558]
[test-consumer-group,__consumer_offsets,27]::[0ffsetMetadata[4,NO_METADATA],CommitTime 1596597941558 ,ExpirationTime 1596684341558]
[test-consumer-group,__consumer_offsets,7]::[0ffsetMetadata[59,NO_METADATA],CommitTime 1596597941558,ExpirationTime 1596684341558]
[test-consumer-group,__consumer_offsets,9]::[0ffsetMetadata[266,NO_METADATA],CommitTime 1596597941558, ,ExpirationTime 1596684341558]
[test-consumer-group,__consumer_offsets,46]::[0ffsetMetadata[@,NO_METADATA],CommitTime 1596597941558 ,ExpirationTime 1596684341558]
[test-consumer-group,__consumer_offsets,25]::[0ffsetMetadata[8,NO_METADATA],CommitTime 1596597941558 ,ExpirationTime 1596684341558]
Unable to write to standard out. closing consumer.

J:':F', *ZTTII:H;EE"], %/‘.l_'\;ﬁ%éﬁj\] test-consumer-group, ;ﬁ%ﬂ'\]iﬂj\j __consumer_offsets, ;ﬁ%ﬂ’ﬂﬁ:ﬂz
=4, RBENS,

__consumers_offsets FRACE T compactihlg, FEELEREBRIFHRIMNMUBZER, BHEHT %topica Ak
MEGEE, theeTIlRFRMoffsetiIBRY,



4 BikBEE
41t a2 B9E?
B9 (Rebalance) ARLZ—MINMY, MET —MHERATFMEHEBREZWTIAR —BRD EITHERNEST

X,

EEANRENERAB20MERA, 1T T —TREBI100M 2 XNER, EBERT, KafkaFHASABMEREDE
5T, R ENEEMIIFYE.

4.2 + ARHRBIE?

BIYERIR R 5
1. BRARETEFVEREMNERAL., EREES IR AR T)
2. VTREBHAETE, MRENRAXNHTITHE, WHEHFRLERENRANNERLBIYE,
3. TREBN D KEAETE

4.3 MEHTAR S XD EC?

=Moo BCRES: RangeAssignorflRoundRobinAssignorA K StickyAssignor, [EE#H .

4.4 WRHPTHHEHRAEIE?

Kafkai2ft T— N : Group CoordinatorsEfTat FIH BRAMEIE,

Group Coordinator—— & NHBRASE—EBRANMERATABSENUBEIE, WHBRANE—NHEEE
e, BEaZEHKafka BrokerffiE R ENAEMNANAER. ZEIZXERANFAEEEETZANBARNMEBE.

4.5 I E coordinator?
M
1. Eﬁiiﬁﬁiﬂ{ﬁ*@1§,§\g)\_consumers_offsets Mo X, BEFTEAR:

o __consumers_offsets partition# = Math.abs(groupld.hashCode() %
groupMetadataTopicPartitionCount) j£&: groupMetadataTopicPartitionCount
FH of fsets.topic.num.partitions J§7&, BRIAES0TD X,
2. 1z XleaderfifEfIbrokerfi 2 A A .

4.6 Rebalance Generation

EXRNRebalanceZ GBS XEEBR AT HEEMFI X AN—TRE, FEZATHRIPERYA, RELUREE
SRR, W E—TRANEEREETERRMUBRIFIRAER AR, AARFXRATT, REERNSTFEETERE
OB IMPXT . SERgroupi#iTRebalanceZ &, GenerationS#aiN1, REBRAN D XAMEIXRE T — N
kA, WITEFRR: Generation 18fgroupB3 15, MEMA2EBRHA, JEFEAMNFZMARebalance, JEFEA M
AGeneration 2, ZEMRA4MN, B/Rft&kRebalance, HZEAHEH N\ Generation 3.



iBZEZHGeneration1iym

HERHER 1 HERER T HERHER T

BZ&EHGenerationZpym

HERER T HZRERR 1

BEZHGeneration3pym

HERZERR T HZREMR4 HERZERR T

4.7 i (protocol)
kafkai2 7 5 MIMSCRANE 55 B A AR <RI a)RR :

HeartbeatiEsKk: consumerfZEE LA MNBRKIXOHRKRIECSEESE

LeaveGroupigk: & IRAMERKEREFETEA

SyncGroupi&sK: jE#E‘HLeaderiBN B A REIFREANFRB A

JoinGroupi&k: R RIERIMAA

DescribeGroupiak: ERANFIEER, BEMRER, MXER, 2EAE, 1TREESE., BEIZIEK
B 4atsTE S (6

AihEREEYENMEEZRR T RIEAMIEK,
4.8 liveness

SHERE WM EE R ANERRIEBE SEEE? B EREE R ANEEE L EHeartbeatiE R, MRBT TIREHN
FBATAT(E], FRAMERIANRIZERECRET ., —BARIARENEREET, BATMaSFE—REBE, #
BEYREMEEE O BIER BRIN“REBALANCE_IN_PROGRESS”, &ifFEMEEE: EFHHEIKX.

4.9 BiYEdE
BYE D R2E: JoinFlSync

1. Join, INMAN4E., FREMREBEEEAMIAEZKIE)oiNGroupiaR, BRIMNEEA, —BFERGEHEET
JoinGroupigEk, HiAIRRMFIER—MEBREET LeaderfVAE, HIBHERRAERUNITHERRSA
Leader,

2. Sync, LeaderFHADELEEAR, B MERENTUERMEZTIMLS X, —BETHDE, Leaders
XN EHFRHSYNcGroupiE R & LEE BANERS, JELeadertbR&SyncGroupidk, RRABNZE,




SHERANARERADE AR ZERIEAREHSYyncGroupfiresponse R A E METEE.

2. JoinGroupliEghz
{REEEE Leader,
GEN=2

REREMR EER: 1->A, 2->B
1. JoinGroup1&
21, TJREHA
EZREERE
1. JoinGrouplEhy
B, BEE
Leader®1, G
JoinGroupiask
HEE R 22, 1JHEB

AR ENERKREIMEMRAERE, EREERENIERBA—Tpurgatory(FERKIMS . REED K HE
HRIIFE, BISyncGroupiEk:



2. JoinGroupliaiz
1, LeaderF=gF 7, i&
HERA0

IHERERR1

Leader, GEN=2, 752
1->A:0, 2->B:0

EZRANERS
2. JoinGroupliEiz

2, LeaderffiFhZET, 18
2B -

1. SyncGroupigsk

TEEBEMR2 Leader, GEN=2

R R

AR HRANS XPEAREFFIRIIT. KafkaRAEFPIFAIUBEBHFRNIREL, KafkaBIMEH =D ECR

: rangeflround-robinflsticky, ATLABISHBEEAISEN: partition.assignment.strategy LI ESHECR

4.10 SEBRBIRSH
SH R B AR RIBIRSHLIT E R/ AMA BRI



Empty

Dead
A PreparingRebalance

Stable [« AwaitingSync

WiHR:

1. Dead: HAAERZAEAIMANGLIRTS, ANTHFELESWAMBRBIRT . XMIASIIR S5 KT
Z—"response: UNKNOWN_MEMBER_ID

Empty: ARAFTHR, EZUBEELSETH, XMIREREEMA)oinGroupidsk

PreparingRebalance: @& EHFMIrebalance, FEFMGAMA

AwaitingSync: 1EfEZf5leader consumeri$ D ECH RIELEZ TR R

Stable: By, FILAFFRIEZ.

vk W

2.3 7
2.3.1 E1E
g F3kafka-topics.shl s :
= 5tBA

REENFERNERIEEREES . IS TREERE:
cleanup.policy

compression.type

delete.retention.ms
file.delete.delay.ms

flush.messages

flush.ms
follower.replication.throttled.replicas
index.interval.bytes
leader.replication.throttled.replicas
max.message.bytes



--config <String: name=value>

--Create

--delete

--delete-config <String: name>

--alter

--describe
--disable-rack-aware
--force

--help

--if-exists

--if-not-exists

-list

--partitions <Integer: # of partitions>

--replica-assignment <String:broker_id_for_part1_replical :broker_id_for_part1_replica2
Jbroker_id_for_part2_replica1l :broker_id_for_part2_replica2, ...>

--replication-factor <Integer:replication factor>

--topic <String: topic>

--topics-with-overrides

--unavailable-partitions

--under-replicated-partitions

--zookeeper <String: urls>

FRAFAIUERNSHENX:

message.format.version
message.timestamp.difference.max.ms
message.timestamp.type
min.cleanable.dirty.ratio
min.compaction.lag.ms
min.insync.replicas
preallocate

retention.bytes

retention.ms

segment.bytes
segment.index.bytes
segment.jitter.ms

segment.ms
unclean.leader.election.enable

BlE— T ER
MBR— " ERR

MFREE EBMN— AR ESRE . XEXEMIE --
config PLEEMEEESRE.

BRFANSXHE, BIADEN/NRERE.
SUHAE BT,
FAEIA D BRI ZRRAD.

A aRRMER

FTENFEBNER

WRIEE 7%, MAEEREMRERRRIRME, REEM
FHEA AT,

FECIZERMAIR, WMRIEE TIZAD, WRBEEREFE
BORHMRZ FTDARAT 2

ST R R ERE.
EOIEFSRETND X IR,

OIS E R ERRRYAH R F a8 E partition-to-brokerfy 5
XA,

ERENFIASXBIAL., 1R-RE—TEIE, U2
Leadergl7s,

BOE. BIREHERNERRMR, FRTEIR, SERE
RXERAEREMNRIAN,

if set when describing topics, only show topics that have
overridden configs

if set when describing topics, only show partitions whose
leader is not available

if set when describing topics, only show under replicated
partitions

WNERIBE: EiEzookeeperfIFFE, ESHRNZD
host:portZlIF&k., ZPURLAIAIERER .



Bt

cleanup.policy

compression.type

delete.retention.ms

flush.ms

flush.messages

index.interval.bytes

max.message.bytes

min.cleanable.dirty.ratio

min.insync.replicas

retention.bytes

retention.ms
segment.bytes
segment.index.bytes
segment.jitter.ms
segment.ms

unclean.leader.election.enable

2.3.1.1 BIEEEE

BRIME

delete

none

86400000
(24
hours)

None

None

4096

1000000

0.5

None

7 days

1GB

10MB

7 days

true

ARSSERERIAE

log.cleanup.policy

log.cleaner.delete.retention.ms

log.flush.interval.ms

log.flush.interval.messages

log.index.interval.bytes

max.message.bytes

min.cleanable.dirty.ratio

min.insync.replicas

log.retention.bytes

log.retention.minutes

log.segment.bytes

log.index.size.max.bytes

log.roll.jitter.{ms,hours}

log.roll.hours

AR

B4R delete"BARZ"compact”’; X NFRIBIEE T #XIE A& HFIA
B BIABR ("delete") BREFIBIIESD HibAIMEIKAT EEE R TR
HIZARS, "compact“§a T HEES

producer 3 TEAEEIRRIE LA, FIARTER. EMEIERNOne,
gzip. snappy. EERIFATHENE, HELEERHZ, E4HEMAEL
.

T ESEBSRENRKIE, hREFIHETERNSKITE, &
log.retention.minutesf KB T —MEFIREBEE, —TM=HIE%REH
IR, ULINEC & R ATEtopic B ZN N BTNS MBS

L I5EE B AR B TEE K #4Tfsync B SRR RN )80 FIa, MRRER
1000, BBAE1000msIFT/ER#IT—IRfsync, —RAEZ LR IX N IED

B EEEN B EE: EH#HTfsyncHAE. Hlal, MRZXDETRENT,
BLABFHEBZEHMEERTfsync, MRIRENS, WESKEBMBELHT
—Rfsync, —RRRG, BFAEREXME. WSHRE FERET KR
AR5 A" 2 BB MR ILEI K B2 SEER fsync KR8]
BAK(IOBEE), AN RULET/ N BE S fsync" HIREIR 2, X th B IRE B IKH
clientiERE—EMNIER M EserveriifE ERSBUEEfsynchE B EX.

BOARERIE T HAB4096 N FHFHPERRM— RS, BESHRSIES
FIREEREMRER, BRRSIMEANALIER; —RIAFELZXER

kafkalBIH BHISRARS . FEWURMEAX MRS, RBATIEAIR
consumerfifetch R, X#consumerZ gefetchZXERARTAEE.,

IR B tllogE4a it B 1T R B SRISAER . BUAMBRT, BB
EHRBIS0% AT, XPEERBR T RANZEIRE

Liproducerig&request.required.acksg-18f, min.insync.replicasigE
replicast9f/ B (BFHRINE— P repicalISEIREZHINN) , WRX
MNIBREXE, produceraF4£SE,

R (ER "delete"#retention RS, XMECEMERAENIFEE 2R, BE
FREEIAZIMNEARYT ., BUAMBRT, RARIREITmR B ERE

WR{ERA delete"fretentionsREg, XWEERMZIEMIF B SR B SREFHINS
i8],

kafkaflog B2 B —IRIRTF(ERY, ILECE 2 1EIog HiSX 2 BIREIA/N

BB RHA XoffsetsTIX B Z BBREII RS I XHHIR/ ;. —RAREE
X MEEE

The maximum jitter to subtract from logRollTimeMillis.

BMfElogh D IR B AT FEMPR. E4EEIKR/), —Elog MRYEIARIX
TER, MERHEFIE—Mog DRI M

1EER T R DRETSEARTEISRHreplicasik & FIRE Rleader

1  kafka-topics.sh --zookeeper localhost:2181/myKafka --create --topic topic x --

partitions 1 --replication-factor 1

2 kafka-topics.sh --zookeeper localhost:2181/myKafka --create --topic topic_test 02 --

partitions 3 --replication-factor 1 --config max.message.bytes=1048576 --config

segment .bytes=10485760



2312 EFEMA

1  kafka-topics.sh --zookeeper localhost:2181/myKafka --list
2 kafka-topics.sh --zookeeper localhost:2181/myKafka --describe --topic topic_x

3 kafka-topics.sh --zookeeper localhost:2181/myKafka --topics-with-overrides --describe

2313 BHET

1 kafka-topics.sh --zookeeper localhost:2181/myKafka --create --topic topic_ test 01 --
partitions 2 --replication-factor 1

2 kafka-topics.sh --zookeeper localhost:2181/myKafka --alter --topic topic_test 01 --
config max.message.bytes=1048576

3 kafka-topics.sh --zookeeper localhost:2181/myKafka --describe --topic topic_test 01

4  kafka-topics.sh --zookeeper localhost:2181/myKafka --alter --topic topic_test 01 --
config segment.bytes=10485760

5 kafka-topics.sh --zookeeper localhost:2181/myKafka --alter --delete-config

max.message.bytes --topic topic_test 01

2.3.1.4 FR ERR

1  kafka-topics.sh --zookeeper localhost:2181/myKafka --delete --topic topic_x

[root@nodel kafka-logs]# kafka-topics.sh --zookeeper localhost:2181/myKafka --list

__consumer_offsets

topic-spring-02

tp_demo_01

tp_test_01

[root@nodel kafka-logs]# kafka-topics.sh --zookeeper localhost:2181/myKafka --delete --topic topic-spring-02
Topic topic-spring-02 is marked for deletion.

Note: This will have no impact if delete.topic.enable is not set to true.

LERINMIFREIARIC

topic-spring-02-0.fcbed45395bd4e81be37d4af09d6982a-delete

BT —ERATEIMIRR.

2.3.21Ems X

BT TRERME, TENDXREEEM, ReEm, SMRE:



1 ERROR org.apache.kafka.common.errors.InvalidPartitionsException: The number of

partitions for a topic can only be increased. Topic myTopl currently has 2 partitions,

1 would not be an increase.

Bid--alterfE BN E R H X, 1=ND

1  kafka-topics.sh --zookeeper localhost/myKafka --alter --topic myTopl --partitions 2

2.3.3 XEIABI D Be- 7 7

B ADEHN=1Btx:

. BERIERIAR D BT & broker &

2. XFE P broker EDEHNDX, bE’J,HﬁﬂElJ$7_E1’EbrokerJ:
3. ARFEbrokerfBENIMES, REBFDXNZTTEIRSEEIREHER LrIbroker,

ERZENRERNERT

1.

TEIAD ELLE&@E’]H‘WE —broker, #H{THEC, %%C18MbrokerFIRAIBENAIE HITHI .,

/\,\mlJZIK W RBHITDE

DECEG:

broker-0 broker-1 broker-2 broker-3 broker-4

p0

p5

p4

p8

p7

p1 p2 p3 p4  (1streplica)
pé p7 p8 p9  (Istreplica)
PO p1 p2 p3  (2nd replica)
P9 p5 p6 p7  (2nd replica)
p4 p0 p1 p2  (3ndreplica)
p8 P9 p5 p6  (3nd replica)

for (_ <- 0 until nPartitions) {

if (currentPartitionId > 0 && (currentPartitionld % brokerArray.length == 0))
nextReplicaShift 4= 1

val firstReplicaIndex = (currentPartitionId + startIndex) % brokerArray.length
val replicaBuffer = mutable.ArrayBuffer(brokerArray(firstReplicalndex))

for (j <- 0 until replicationFactor - 1)

replicaBuffer += brokerArray(replicalndex(firstReplicalndex, nextReplicaShift, j, brokerArray.length))
ret.put(currentPartitionld, replicaBuffer)
currentPartitionId += 1



ZRIANKER, BRAETHEREIE—Tbrokerd&, l:

= MZE (rackl, rack2, rack3) , 73broker (0, 1, 2, 3, 4, 5)

brokerID -> rack

e 0->"rackl1", 1 ->"rack3", 2 ->"rack3", 3 -> "rack2", 4 -> "rack2", 5 -> "rack1"
rack1: 0, 5
rack2: 3, 4
rack3: 1, 2
Xbrokerdl|&R Arack1890, rack2f93, rack3m91, rack1BY5, rack2fy4, rack3fg2
B0: 0,3,1,5,4,2

B E RIS D X i LA REVIER _EHbroker:

rl r2 r3 rl re r3 rl r2

r3

31115141 2]0[3[1]5]4]2]0]3]1]5
0
1]1]1
2122
31313
4144
5|85]9
6166
177

B9 KA ED BENHEE L — 1D KE—TRIAF IR BRI EATE L,

Noroker, AMOKX, FFRE—T2XHNE—EIRDENE Z1ZbrokerfI RN HE—1 .

URBESHNOXFBEDE, WEEFENfollowerB| A#TBDEC.
XEBEN T BEERMSEERNDERFT,
LR, MRB—TOXEFDE (DX6) , RIBERUATHADE




6 ->0,4,2 (MA=250 X0BH#EEO0,3,1)

ERHZRIERRVBIADECH, KEENIRE R brokerd|RAPICIE D ECE — T EIA,
HARNEIAR, HaFieLsBalAsbroker#TRIASE, FRIFSTRE—TEIAR,
REEAANREIAX BRI G ol Labroker,

ZRE, MRBITHNTHEARTFTNREYE, RIESTNREDE—TEIA,
SUEMRESHERE—TEIE.
RBIARBT AN T EAER, FES T RESHERTEHEbroker, BJRIERIAAENZMbroker Z B 5 %7
.,

[zk: localhost:2181(CONNECTED) @] get /myKafka/brokers/topics/tp_eagle_01/partitions/0/state
{"controller_epoch":9,"leader":1,"version":1,"leader_epoch":3,"isr":[1,2]}
cZxid = 0x200000130

£, tp_eagle 01F D XODE(EE: leadery XEbroker1 £, EFEIADXE152, thiE7Ebroker1#
broker2 FIIA T EIA D XRESEIAD X, HF—EleaderpX,

234 WESHEE
kafka-topics.sh --config xx=xx --config yy=yy
feE LR E NS,

B ERME ARSZREIARY AR

B4R delete"BAR compact’; X NFERBIEAE T HXMIBASHBONFIBEAR;
cleanup.policy delete log.cleanup.policy FIAAR ("delete") BaEFIBRIERD Hb 189 EIUKET B 37E R T BREIZNAR,
compact"§&#1T HSESE

producer TR EIRHIE K. FIABTESE. EMRETIERZnone, gzip.

I .
compression-ype none snappy. lz4, EERFATHEAE, HEMDERNS, FREMELEST,
kafkalBIE BMSEAF T, ERMWRIMERXXDF N, g Aconsumerty
max.message.bytes 1000000 max.message.bytes N . e
fetchF 54, X#¥consumerZf BEfetchEXLERAF TERTER .
T s 05 s A IR & 1=l og £ 4B 23R B 4T /50 A S AR, BUANBRT, BERBMRERE
' ' ' ' ' ’ ' BI50%HE. XPEEERES T RANZEDRE
Yproducerig&request.required.acks}9-18F, min.insync.replicasigiEreplicashy
min.insync.replicas 1 min.insync.replicas /B (BIRIAS—Mrepical SEUREZRINN) , MRXMBEREILE,
produceraf=4£ 5%,
O - None O S WR{EM delete"fretention KK, XTEEMEBIEEMNIRET 21, BEFEEAE
i & e BRART, BIAERT, 28R IR R R
retention.ms 7 days log.retention.minutes MR (EA delete”BIretention K%, XINACE R ZHEMIF B ST B SRFHIE
segment.bytes 1GB log.segment.bytes kafkamdilog HE R D B —IRIRTFER, LEECE RI8logHEXD BIREIA/N
) . ) IEECE R Xoffsets I E Z [BBRETRIZRS | XHFHIA/ ;. —IRAFREEX NS
segment.index.bytes 10MB log.index.size.max.bytes =
segment.jitter.ms 0 log.roll.jitter.{ms,hours} The maximum jitter to subtract from logRollTimeMillis.
BMElogM D RSB IATITEMIBR. E4EHIAR), —Elog ARTEIAZIX D LR,
segment.ms 7 days log.roll.hours

MEEHFTE—Mog D IR

unclean.leader.election.enable  true 8RR T 2B REIB(EARTEISRAreplicasi® B RE/Eleader



2.3.5 KafkaAdminClient[\ FH
1508

bR T {E£FAKafkafIbin B & THIMIA T AkEIEKafka, BRI LAMERAEIEKafkalIAPIIGELEEEEMNINGERMEIR
#ieh, 7EKafka0.11.0.0hRA 2 /I, BJLAE@idkafka-coref (KafkahupRSSiH, FMAScalaRE) FHIAdmInClient
AdminUtilssRSEINEB D RIERFEIRIR/E. Kafka0.11.0.02/5F, XZ7T—AdminClient, fEkafka-client&TF, — i
%%, BRI Zorg.apache.kafka.clients.admin.KafkaAdminClient,

ThEESREM A

KafkaBM: The AdminClient APl supports managing and inspecting topics, brokers, acls, and other Kafka
objects,

KafkaAdminClient8& 7 —TF/LMIheE (MUKafkal.0.2kRAR ) -
1. BIEEEM:

1. createTopics(final Collection<NewTopic> newTopics, final CreateTopicsOptions options)
2. MIFRER:

1. deleteTopics(final Collection<String> topicNames, DeleteTopicsOptions options)

3. FIHFE EA:

1. listTopics(final ListTopicsOptions options)
4, EFEH:

1. describeTopics(final Collection<String> topicNames, DescribeTopicsOptions options)
5. EWERHER:

1. describeCluster(DescribeClusterOptions options)
6. BRERER:
1. describeConfigs(Collection<ConfigResource> configResources, final DescribeConfigsOptions
options)
7. BECERER:
1. alterConfigs(Map<ConfigResource, Config> configs, final AlterConfigsOptions options)
8. BRI AEE%:

1. alterReplicaLogDirs(Map<TopicPartitionReplica, String> replicaAssignment, final
AlterReplicaLogDirsOptions options)
9. BT RIIATERER:

1. describeLogDirs(Collection<Integer> brokers, DescribeLogDirsOptions options)

10. EWEIANBETERESR:

1. describeReplicaLogDirs(Collection<TopicPartitionReplica> replicas,
DescribeReplicaLogDirsOptions options)
1. o :

1. createPartitions(Map<String, NewPartitions> newPartitions, final CreatePartitionsOptions
options)

HASFREREMKatka B EXH—E T HBIMIESTI, FHAMUZ RKafkathil.



REINSE:

B

bootstrap.servers

client.id

connections.max.idle.ms

receive.buffer.bytes

request.timeout.ms

security.protocol

send.buffer.bytes

reconnect.backoff.max.ms

reconnect.backoff.ms

retries

retry.backoff.ms

FTERESE:

B P iniRIE AR RIZEM A IOEKR, tEalelETopickcreateTopics %, HEREMERIE

CreateTopicRequestigK,

iR

ElKafkaSE B¥ 2 L) IAIE A EIAIhost/portFllEk,
EFHRERXEINENMERSHHTEEHEMRSRNAT, MAER
HIEE T RS EABIES S,
XGRS & TS BEFR B AR S5 2809 £ M.,

FRFBEF: hostl:portl,host2:port2,...
HFIXARSSHRINBTRIMATE, AERNEHTPNMARSE, Eit
REVEREMTPNMEIEEXE,

—REEFFmE, UBEF—aTE,

EFBERIEERNREELSbrokerfidF I &,
T EbrokerfiEk BEFEBIR T ANARIE T HAHER.
—ARZId IR\ S B RNFRE,

HERTRANENAZIXME, MXAER. longBl¥EYE, FAIA: 300000

TCP#ZU4E7Z (SO_RCVBUF) , MIRIREN-1, NHERRIERAIIAGE,
intEBYE, ZRIA65536, EEME: [-1,...]

EFIHSSRESIENASARE, WMRIZMAEEBI, WEFIREAEHA
Ak, BEANRELER, 1EKEMN, intz£8{E, BEAiA: 120000

IRbrokeri@{SHMY: PLAINTEXT, SSL, SASL_PLAINTEXT, SASL_SSL.
stringZ84{&, FAIA: PLAINTEXT

BAFTCPAZEEUERMERMIE R A/ (SO_SNDBUF) , -1&RREFAOSERIAK
R KN,
intz28E, EAIAE: 131072

JFEMELEEZRY, SEEENMERISREIEN, EERFILEX
B, BITEEMEEZE, HIN20%AFEHN RO R EREN S,
long®U{E, ZAIA1000, AIE(E: [O,...]

SINEETTNSENE, BT EENRERNT., ZSENENATIZE
FixZlbrokerfFR A EIE,
longBU{E, BAiA: 50

The maximum number of times to retry a call before failing it. EiAR
£, REE, KW
int2KEE, EIAS,

ERELMMMENREBEZES I, WZEERTEFIHEGFSKNEB AL
&=ix,

AT BRI TR R T BB IR,

longZ{E, ZAIAME: 100,

EEN

high

medium

medium

medium

medium

medium

medium

low

low

low

low



B iR &E1E XK ZKafka Broker,

Kafka BrokerZbI2HER #91E R FHEIH, EEA05 CreateTopicRequestIF 2 CreateTopicResponse,
B P imtE KRN A B AT RRIT AL R,

YA X HE R EH IR E A #f Eorg.apache. kafka.common.requests@ 1, AbstractRequest#l
AbstractResponse@ X LG R MDA LRI T TR E

FE, MREAEXZIM—1INEE, RFE=TFHER:

1. BEXXXXOptions;
2. BENXXXXResultiRE1E;
3. BENXCall, AEHHESERIXXXRequestFIXXXResponsee LI CallZEFH3MAR S A,

package com.lagou

import
import
import
import
import
import
import
import

import

import
import
import
import
import

import

public

org.
org
org
org
org
org
org
org

org.

java.
java.
java.
java.
java.

java.

.junit

apache

.apache.
.apache.
.apache.
.apache.
.apache.
.After;

.junit.

junit.

util.
util
util.
util.
util
util.

.kafka.demo;

.kafka.clients.admin. *;
kafka.common.KafkaFuture;
kafka.common.Node;
kafka.common.TopicPartitionInfo;
kafka.common.config.ConfigResource;

kafka.common.requests.DescribelLogDirsResponse;

Before;

Test;

* e
r

.concurrent.ExecutionException;

concurrent.TimeUnit;

concurrent.TimeoutException;

.function.BiConsumer;

function.Consumer;

class MyAdminClient {

private KafkaAdminClient client;

@Before

public void before() {

Map<String, Object> conf = new HashMap<>();

conf.put("bootstrap.servers", "nodel:9092");

conf.put("client.id", "adminclient-1");

cli

@After

ent =

(KafkaAdminClient) KafkaAdminClient.create(conf);

public void after() {

client.close();



37
38
39
40
41
42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74

75
76
77
78
79
80
81
82
83
84

//

@Test

public void testListTopicsl() throws ExecutionException, InterruptedException {

ListTopicsResult listTopicsResult = client.listTopics();

KafkaFuture<Collection<TopicListing>> listings =

listTopicsResult.listings();

//
//
//
//
//
//
//
//
//
//
//

//
//
//
//
//
//

//

Collection<TopicListing> topicListings = listings.get();

topicListings.forEach(new Consumer<TopicListing>() {
@override
public void accept(TopicListing topicListing) {
boolean internal = topicListing.isInternal();
String name = topicListing.name();
String s = topicListing.toString();

System.out.println(s + "\t" + name + "\t" + internal);

})i

KafkaFuture<Set<String>> names = listTopicsResult.names();

Set<String> strings = names.get();

strings.forEach(name -> {
System.out.println(name);

})i

KafkaFuture<Map<String, TopicListing>> mapKafkaFuture =

listTopicsResult.namesToListings();

//
//
//
//
//

Map<String, TopicListing> stringTopicListingMap = mapKafkaFuture.get();

stringTopicListingMap.forEach((k, v) -> {
System.out.println(k + "\t" + v);
})i

ListTopicsOptions options = new ListTopicsOptions();
options.listInternal(false);
options.timeoutMs (500);

ListTopicsResult listTopicsResultl = client.listTopics(options);

Map<String, TopicListing> stringTopicListingMap =

listTopicsResultl.namesToListings().get();

stringTopicListingMap.forEach((k, v) -> {
System.out.println(k + "\t" + v);
})i

/1 RAEEEFIR

client.close();

@Test

public void testCreateTopic() throws ExecutionException, InterruptedException {



Map<String, String> configs = new HashMap<>();
configs.put("max.message.bytes", "1048576");
configs.put("segment.bytes", "1048576000");

NewTopic newTopic = new NewTopic('"adm tp 01", 2, (short) 1);

newTopic.configs(configs);

CreateTopicsResult topics =
client.createTopics(Collections.singleton(newTopic));
KafkaFuture<void> all = topics.all();

Void avoid = all.get();
System.out.println(avoid);

@Test

public void testDeleteTopic() throws ExecutionException, InterruptedException {

DeleteTopicsOptions options = new DeleteTopicsOptions();

options.timeoutMs (500);

DeleteTopicsResult deleteResult =
client.deleteTopics(Collections.singleton("adm tp 01"), options);

deleteResult.all().get();

@Test

public void testAlterTopic() throws ExecutionException, InterruptedException {
NewPartitions newPartitions = NewPartitions.increaseTo(5);
Map<String, NewPartitions> newPartitionsMap = new HashMap<>();

newPartitionsMap.put("adm tp 01", newPartitions);

CreatePartitionsOptions option = new CreatePartitionsOptions();

// Set to true if the request should be validated without creating new
partitions.

// WIRRAZIIE, MABIEDX, MIRENtrue
// option.validateOnly(true);

CreatePartitionsResult partitionsResult =
client.createPartitions(newPartitionsMap, option);

Void avoid = partitionsResult.all().get();

@Test

public void testDescribeTopics() throws ExecutionException, InterruptedException

DescribeTopicsOptions options = new DescribeTopicsOptions();

options.timeoutMs(3000);



DescribeTopicsResult topicsResult =

client.describeTopics(Collections.singleton("adm tp 01"), options);

Map<String, TopicDescription> stringTopicDescriptionMap =
topicsResult.all().get();
stringTopicDescriptionMap.forEach((k, v) -> {

System.out.println(k + "\t" + v);

System.out.println(" “Ng
System.out.println(k);

boolean internal = v.isInternal();

String name = v.name();

List<TopicPartitionInfo> partitions = v.partitions();

String partitionStr = Arrays.toString(partitions.toArray());

System.out.println("AEAY? " + internal);

System.out.println("topic name = + name);

System.out.println("ZX: " + partitionStr);

partitions.forEach(partition -> {

System.out.println(partition);

})i

})i

@Test
public void testDescribeCluster() throws ExecutionException,
InterruptedException {
DescribeClusterResult describeClusterResult = client.describeCluster();
KafkaFuture<String> stringKafkaFuture = describeClusterResult.clusterId();
String s = stringKafkaFuture.get();

"

System.out.println("cluster name = + s);

KafkaFuture<Node> controller = describeClusterResult.controller();

Node node = controller.get();

System.out.println("SE&HZHI2E: " + node);

Collection<Node> nodes = describeClusterResult.nodes().get();

nodes. forEach(nodel -> {

System.out.println(nodel);
)i

@Test
public void testDescribeConfigs() throws ExecutionException,

InterruptedException, TimeoutException {



ConfigResource configResource = new

ConfigResource(ConfigResource.Type.BROKER, "0");

DescribeConfigsResult describeConfigsResult

= client.describeConfigs(Collections.singleton(configResource));

Map<ConfigResource, Config> configMap = describeConfigsResult.all().get(15,
TimeUnit.SECONDS);

configMap.forEach(new BiConsumer<ConfigResource, Config>() {
@override
public void accept(ConfigResource configResource, Config config) {
ConfigResource.Type type = configResource.type();

String name = configResource.name();

System.out.println("ZUE&FR: " + name);

Collection<ConfigEntry> entries = config.entries();

entries.forEach(new Consumer<ConfigEntry>() {
@Override
public void accept(ConfigEntry configEntry) {
boolean aDefault = configEntry.isDefault();
boolean readOnly = configEntry.isReadOnly();
boolean sensitive = configEntry.isSensitive();
String namel = configEntry.name();

String value = configEntry.value();

System.out.println("@&HIA: " + aDefault + "\t@EHRIE? " +
readOnly + "\t@&HUE? " + sensitive

+ "\t" + namel + " --> " + value);

)i

ConfigEntry retries = config.get("retries");

if (retries != null) {

n "

System.out.println(retries.name() + -—>
} else {

System.out.println("JREXTEME");

+ retries.value());

})i

@Test
public void testAlterConfig() throws ExecutionException, InterruptedException {
// RBIRER, RRBZRPIIRNEMEREER, EEERBXENRERE

Map<ConfigResource, Config> configMap = new HashMap<>();



225 ConfigResource resource = new ConfigResource(ConfigResource.Type.TOPIC,
"adm tp 01");

226 Config config = new Config(Collections.singleton(new
ConfigEntry("segment.bytes", "1048576000")));

227 configMap.put (resource, configqg);

228

229 AlterConfigsResult alterConfigsResult = client.alterConfigs(configMap);
230 Void avVoid = alterConfigsResult.all().get();

231 }

232

233 @Test

234 public void testDescribeLogDirs() throws ExecutionException,

InterruptedException {

235

236 DescribeLogDirsOptions option = new DescribeLogDirsOptions();

237 option.timeoutMs(1000);

238

239 DescribelLogDirsResult describeLogDirsResult =
client.describelLogDirs(Collections.singleton(0), option);

240 Map<Integer, Map<String, DescribeLogDirsResponse.LogDirInfo>> integerMapMap

241 = describeLogDirsResult.all().get();

242

243 integerMapMap.forEach(new BiConsumer<Integer, Map<String,
DescribelLogDirsResponse.LogDirInfo>>() {

244 @Override

245 public void accept(Integer integer, Map<String,
DescribelLogDirsResponse.LogDirInfo> stringLogDirInfoMap) {

246 System.out.println("broker.id = " + integer);

247 stringLogDirInfoMap.forEach(new BiConsumer<String,

DescribeLogDirsResponse.LogDirInfo>() {

248 @Override

249 public void accept(String s, DescribelLogDirsResponse.LogDirInfo
logDhirInfo) {

250 System.out.println("log.dirs: " + s);

251 // BF%broker LNFEH/ DX/ REEFER

252 | // logDhirInfo.replicaInfos.forEach(new
BiConsumer<TopicPartition, DescribeLogDirsResponse.ReplicaInfo>() {

253 | // @Override

254 | // public void accept(TopicPartition topicPartition,

DescribeLogDirsResponse.ReplicaInfo replicaInfo) {

255 | // int partition = topicPartition.partition();

256 | // String topic = topicPartition.topic();

257 | // boolean isFuture = replicalnfo.isFuture;

258 | // long offsetLag = replicaInfo.offsetLag;

259 | // long size = replicaInfo.size;

260 | // System.out.println("partition:" + partition +
"\ttopic:" + topic

261 // + "\tisFuture:" + isFuture

262 | // + "\toffsetlLag:" + offsetlag

263 | // + "\tsize:" + size);

264 // }



265 | //

2.3.6 RISEEHE

Kafka 1.0.2, __consumer_offsetsEHFREZEZE NMEHBAENRIEE,

BHifHzookeeperEEH BRAMNREE.

BElRniE:

BERE kafka IREN THREAHITES,

TEMARES BN bin/kafka-consumer-groups . sh

BRETHA, E5H:

S
--all-topics

—--bootstrap-
server <String:
server to connect
to>

--by-duration

<String: duration>

—--command-
config <String:
command config
property file>

--delete

LA
1R KEAZUIEEH RAN EAEKIITZ reset-offsets BRIFTHE.

W (BTHBRANFIUERE) BEERIRS St

PER HRIRTEERI— PR EER, 4830 'PnDTnHNMNS'

EEREXH, EXMHRBEELRAImMIN ClientflERE .

RIEEHBRARM, MFRBVEHRASHEETIENETOXREEENMBEEXR.

W: --group gl --group g2 .

FEHBRALSMAMETEDR, (MHFRZERAZIEE AN XIRBEMMBEXR.
- --group gl --group g2 --topic tl,

FE—TEERMR, XHFEEERSEHEBED XIREEURMBEXR.

. --topic tl

R HRANMIR NN ETZKRFRBEMHERATR, AEZ/IVIMER, XHERS
TEIREHERA,



--describe HREEHARANREEEE (B VHERERBER) .

-—execute HATIRIE, XISHUIRIE: reset-offsets,
--export SHBRENERBICSV Y, TIFAIRIE: reset-offsets,

—-—from-file

<String: path to EEREEEICSVXEHENIIE.
CSV file>
- <String:
sromp SIS  girwmma,
consumer group>
—-list S FRAHERA.,

—-new-consumer  {EFIFTEUEBESII, KEHIME, BENRTIRESMIMX—IBIE,
st

EEHERANRRE. Sl XRERIG—NERA, HEZERANZEAER
1.

BT RIEED

1. (BXIA) plan: EEEMNMREE.

2. execute: 1T reset-offsets EIE,

3. process: BCE --export FRELERSHEICSVIE,

B DAfEFR S IR :

--to-datetime

--by-period
e --to-earliest
ke --to-latest
--shift-by
--from-file
--to-current ,
NTIEFRE—TIETER.
BE XIRIFASTEE, (£/:
--all-topics
--topic,
HFRE—T, BRIFER --from-file I,
--shift-by
<Long: number- SERBENT, nAIAZIEE, taIlERAE,
of-offsets>
——timeout X F LR E IR BB AT A8,
<Long: timeout 0 MTHERMEEERARESR, EESVENSASEENE, MRERESHE (WRIR)
(ms)> EAYHZRA, sEHRAM T —LENURIE) . BAOARE: 5000,
--to-current EE?U%E‘TE"]{%*%%O

—--to-datetime

<String: datetime>  ZEE{REZEIIEENNEE. &=L 'YYYY-MM-DDTHH:mm:SS.sss'



-—to-earliest BEENRENREE=Z
--to-latest Eﬁj\?ﬂeigﬁﬂ'\]ﬁ*é%

——to-offset BEEIIEENREE.

<Long: offset>

BEWMNERERAFEZMIR, NEREMTEBRVERAFTEEZE reset-
offsets #EIFH, T reset-offsets #fF, ERAIMEEDX: topicl:0,1,2, HH
0, 1, 2EFEOATREINHS XS, EEFBBNRERISS P AR,

-—topic <String:
topic>

--zookeeper o
W, E'E'\HE, {RIERY, --zookeeper nodel:2181/myKafka ,

<String: urls>

XERMNARE—TETE, HEBNGF:

BB ESE, BREMEFE, Bi@ bin/kafka-consumer-groups.sh # 1T HBRRIBEEN,

M Fkafka SHZEEICRgrouph B RREEHM AR
1) kafka B4F  (#1)
2) zookpeer #17 (IH) , ELFEMWEF

FrA, BIAREEHbroker#iFay, HzookeeperiFAIRI LA —--bootstrap-server #AY --zookeeper Bl
A,

1. EEHEIRLE group ID IEEHITHE:

1 [root@nodell ~]# kafka-consumer-groups.sh --bootstrap-server nodel:9092 --list
2 Note: This will not show information about old Zookeeper-based consumers.

3

4  group

[root@nodell ~]# kafka-consumer-groups.sh --bootstrap-server nodel:9092 --list
Note: This will not show information about old Zookeeper-based consumers.

group

Fee— 1/ _1_11 mu .
xR

1. XBEZRBIETE topic, EENZFRAtopic;EEER group.id A97IXR,
2. FE: ERM group.id ARETR—IX

2.EEIEEgroup.id FEEEEHEBR



1 [root@nodell ~]# kafka-consumer-groups.sh --bootstrap-server nodel:9092 --describe --

group group

2 Note: This will not show information about old Zookeeper-based consumers.

3

4

5 TOPIC PARTITION CURRENT-OFFSET LOG-END-OFFSET LAG
CONSUMER-ID HOST
CLIENT-ID

6 tp demo 02 0 923 923

consumer-1-6d88cc72-1bfl-4ad7-8c6c-060d26dclc49
consumer-1

7 tp_demo 02 1 872
consumer-1-6d88cc72-1bfl-4ad7-8c6c-060d26dclc49
consumer-1

8 tp_demo_02 2 935
consumer-1-6d88cc72-1bfl-4ad7-8c6c-060d26dclc49
consumer-1

9 [root@nodell ~]1#

MRHERERFIL, BEERBERR:

[root@nodell ~J# kafka-consumer-groups.sh --bootstrap-server nodell:9092 --describe --group group
Note: This will not show information about old Zookeeper-based consumers.

Consumer group 'group' has no active members.

TOPIC PARTITION CURRENT-OFFSET LOG-END-OFFSET LAG CONSUMER-ID
tp_demo_02 1 476 489 13 -
tp_demo_02 [ 518 536 18 -
tp_demo_02 2 546 557 11 -

Iroot@node1l ~1# il

BREERENRERN:

Note: This will not show information about old Zookeeper-based consumers.

TOPIC PARTITION NEW-OFFSET
tp_demo_02 2 ]
tp_demo_02 1 0
tp_demo_02 0 0

[root@node1l ~J# ||

BRIZERE N RN

/192.168.100.1

872
/192.168.100.1

935
/192.168.100.1

HOST

CLIENT-ID

[root@nodell ~]# kafka-consumer-groups.sh --bootstrap-server nodel:9092 --reset-offsets --group group --to-earliest --topic tp_demo_02

[root@nodell ~J# kafka-consumer-groups.sh --bootstrap-server nodel:9092 --reset-offsets --group group --to-latest --topic tp_demo_02

Note: This will not show information about old Zookeeper-based consumers.

TOPIC PARTITION NEW-OFFSET
tp_demo_02 2 935
tp_demo_02 1 872
tp_demo_02 (/] 923

Foant@andna11 4 B

DAGIEEEBREE 2 XNRBERRIBE10ER:



[root@nodell ~]# kafka-consumer-groups.sh --bootstrap-server nodel:9092 --reset-offsets --group group --topic tp_demo_02:2 --shift-by -10
Note: This will not show information about old Zookeeper-based consumers.

TOPIC PARTITION NEW-OFFSET

tp_demo_02 2 909

[root@nodell ~]# kafka-consumer-groups.sh --bootstrap-server nodel:9092 --reset-offsets --group group --topic tp_demo_02:1 --shift-by -10
Note: This will not show information about old Zookeeper-based consumers.

TOPIC PARTITION NEW-OFFSET

tp_demo_02 1 850

[root@nodell ~]# kafka-consumer-groups.sh --bootstrap-server nodel:9092 --reset-offsets --group group --topic tp_demo_02:0 --shift-by -10
Note: This will not show information about old Zookeeper-based consumers.

TOPIC PARTITION NEW-OFFSET
tp_demo_02 0 900

RB:

KafkaProducerSingleton.java

package com.lagou.kafka.demo.producer;
import org.apache.kafka.clients.producer.*;
import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import java.io.IOException;

0 N o U W N P

import java.io.InputStream;

9 import java.util.Properties;

10  import java.util.Random;

11

12 public class KafkaProducerSingleton {

13

14 private static final Logger LOGGER =
LoggerFactory.getLogger (KafkaProducerSingleton.class);

15 private static KafkaProducer<String, String> kafkaProducer;

16 private Random random = new Random();

17 private String topic;

18 private int retry;

19

20 private KafkaProducerSingleton() {

21 }

22

23 [**

24 * FRSAERE

25 *

26 * @author tanjie

27 */

28 private static class LazyHandler {

29 private static final KafkaProducerSingleton instance = new

KafkaProducerSingleton();



[ **
* BRI, kafkaProducer@ &2 LM, AU Z L iEHZ=—1XH|
* @return
*/
public static final KafkaProducerSingleton getInstance() {

return LazyHandler.instance;

/**
* kafkafEF=EHHTAN
*
* @return KafkaProducer
*/
public void init(String topic, int retry) {
this.topic = topic;
this.retry = retry;
if (null == kafkaProducer) {
Properties props = new Properties();
props.setProperty(ProducerConfig.BOOTSTRAP SERVERS CONFIG,
"nodel:9092");
props.setProperty(ProducerConfig.KEY SERIALIZER_CLASS_ CONFIG,
"org.apache.kafka.common.serialization.StringSerializer");
props.setProperty(ProducerConfig.VALUE SERIALIZER CLASS_CONFIG,
"org.apache.kafka.common.serialization.StringSerializer");

props.setProperty(ProducerConfig.ACKS CONFIG, "1");

kafkaProducer = new KafkaProducer<String, String>(props);

/**
* j@idkafkaProducer XixHE
* @param message
*/

public void sendKafkaMessage(final String message) {

ProducerRecord<String, String> record = new ProducerRecord<String, String>(

nn

topic, random.nextInt(3), , message);
kafkaProducer.send(record, new Callback() {
public void onCompletion(RecordMetadata recordMetadata,
Exception exception) {
if (null != exception) {
LOGGER.error ("kafkaRiXHEARM:" + exception.getMessage(),
exception);

retryKakfaMessage(message);

)i



77 }

78

79 [**

80 * HkafkaHBREERWE, Eid

81 *

82 * @param retryMessage

83 */

84 private void retryKakfaMessage(final String retryMessage) {
85 ProducerRecord<String, String> record = new ProducerRecord<String, String>(
86 topic, random.nextInt(3), "", retryMessage);
87 for (int i = 1; i <= retry; i++) {

88 try {

89 kafkaProducer.send(record);

90 return;

91 } catch (Exception e) {

92 LOGGER.error ("kafkaRiZHEKLM:" + e.getMessage(), e);
93 retryKakfaMessage(retryMessage);
94 }

95 }

96 }

97

98 [**

99 * kafkaSLHIEHER

100 S

101 public void close() {

102 if (null != kafkaProducer) {

103 kafkaProducer.close();

104 }

105 }

106

107 public String getTopic() {

108 return topic;

109 }

110

111 public void setTopic(String topic) {

112 this.topic = topic;

113 }

114

115 public int getRetry() {

116 return retry;

117 }

118

119 public void setRetry(int retry) {

120 this.retry = retry;

121 }

122 | }

123

ProducerHandler.java



package com.lagou.kafka.demo.producer;

public class ProducerHandler implements Runnable {

private String message;

public ProducerHandler (String message) {

this.message = message;

@Ooverride
public void run() {
KafkaProducerSingleton kafkaProducerSingleton =
KafkaProducerSingleton.getInstance();
kafkaProducerSingleton.init("tp demo 02", 3);

int i = 0;

while (true) {
try {
System.out.println("ZH@g]%%FE:" + Thread.currentThread().getName ()
+ "\tIKEXMIkafkaSLfil: " + kafkaProducerSingleton);

kafkaProducerSingleton.sendKafkaMessage("&Xi*XHE: " + message + " " +
(++i));
Thread.sleep(100);
} catch (Exception e) {
}
}
}
}
MyProducer.java

package com.lagou.kafka.demo.producer;

public class MyProducer {
public static void main(String[] args){
Thread thread = new Thread(new ProducerHandler("hello lagou "));

thread.start();

KafkaConsumerAuto.java

package com.lagou.kafka.demo.consumer;

import org.apache.kafka.clients.consumer.ConsumerConfig;
import org.apache.kafka.clients.consumer.ConsumerRecords;

import org.apache.kafka.clients.consumer.KafkaConsumer;



import java.util.Arrays;

import java.util.Collections;

import java.util.Properties;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import java.util.concurrent.TimeUnit;

public class KafkaConsumerAuto {
/**
* kafka)HBRETEEELEN
2/

private final KafkaConsumer<String, String> consumer;

private ExecutorService executorService;

public KafkaConsumerAuto() {
Properties props = new Properties();
props.put (ConsumerConfig.BOOTSTRAP SERVERS CONFIG, "nodel:9092");
props.put (ConsumerConfig.GROUP_ID CONFIG, "group");
/1 RABRR
props.put (ConsumerConfig.ENABLE_AUTO_ COMMIT CONFIG, "true");
props.put("auto.commit.interval.ms", "100");

props.put (ConsumerConfig.SESSION_TIMEOUT MS CONFIG, "30000");

props.put (ConsumerConfig.KEY DESERIALIZER CLASS CONFIG,
"org.apache.kafka.common.serialization.StringDeserializer");
props.put (ConsumerConfig.VALUE DESERIALIZER CLASS CONFIG,

"org.apache.kafka.common.serialization.StringDeserializer");

consumer = new KafkaConsumer<String, String>(props);
// ITHER
consumer.subscribe(Collections.singleton("tp demo 02"));

public void execute() throws InterruptedException {
executorService = Executors.newFixedThreadPool(2);
while (true) {
ConsumerRecords<String, String> records = consumer.poll(2 000);
if (null != records) {
executorService.submit (new ConsumerThreadAuto(records, consumer));

}
Thread.sleep(1000);

public void shutdown() {
try {
if (consumer != null) {

consumer.close();



if (executorService != null) {

executorService.shutdown();

}

if (!executorService.awaitTermination(10, TimeUnit.SECONDS)) {
System.out.println("<FALIEMEBR, . . ");

}

} catch (InterruptedException ex) {

Thread.currentThread().interrupt();

ConsumerThreadAuto.java

package com.lagou.kafka.demo.consumer;

import org.apache.kafka.clients.consumer.ConsumerRecord;
import org.apache.kafka.clients.consumer.ConsumerRecords;

import org.apache.kafka.clients.consumer.KafkaConsumer;

public class ConsumerThreadAuto implements Runnable {
private ConsumerRecords<String, String> records;

private KafkaConsumer<String, String> consumer;

public ConsumerThreadAuto(ConsumerRecords<String, String> records,
KafkaConsumer<String, String> consumer) {
this.records = records;

this.consumer = consumer;

}
@override
public void run() {
for (ConsumerRecord<String,String> record : records)/{
System.out.println("H@I%FE:" + Thread.currentThread()
+ "\tFM:" + record.topic()
+ "\t{@fE&E:" + record.offset() + "\tZX:" + record.partition()
+ "\tIXEVAEE :" + record.value());
}
}

ConsumerAutoMain.java

package com.lagou.kafka.demo.consumer;

public class ConsumerAutoMain {

public static void main(String[] args) {
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KafkaConsumerAuto kafka consumerAuto = new KafkaConsumerAuto();

try {
kafka_consumerAuto.execute();
Thread.sleep(20000);

} catch (InterruptedException e) {
e.printStackTrace();

} finally {

kafka consumerAuto.shutdown();

2.4.1 BIASHLH

broker1 broker2 broker3
”’,,———‘55%U"““-—.___-
05K 155K N =5
Leader N Leader -\\ Leader
=%z =%
255X \\ 0S5 KX \ N 155K
Follower Follower Follower
KafkaE—EHEMNRB B[ LTI XHITEH,
HEETPI—brokerglE R R I AEBEEZAEMABNEIR L, FREMBIEESK.

--replication-factor 3 1leader+2follower

1. BEFEFR1BREHETRNERER,
2. EENSXZERINSNETT,

3. HAREIRR T, Kafkafr9E 15 XEB—1LeaderBIARFIZ el Z 1 FollowerBl 7,
4. BfELeaderBlREAREIASHMMETEF.




5. FiBIZENF IS \#BHLeaderBIAfazs,
6. BE, DRXttbroker%, ¥ HLleadery X7EbrokerZ B0 ER.

Followery X 1§ Z#A9Kafka 5 & E&—1, EFEFKHLeaderp XEEE, HIBHIFAMMIBCHAEE
sFFollowerst H &S BRIBUHITHELME,

BELTHREX:

1. TRATEEE ARF S5 ZooKeeperfI&1E (BiXZooKeeperf LBl Hl)
2. 3 FFollowerBlAD X, EEfIELeadera X EMNBN, HFEAEIEIRKS

KafkafREIRIEE, REFAEZED—TESEIFLTENRS, RREHEMAZER.

aflanare

(1) DERDRIAE
YleadergtlT, & MfolloweriZiE—"1ENleader, HENMNEFIMER, S ZBIcommIittIEIEET, =

MleaderZpull $3E .,

(2) 2EEIAREN
SEERIAEN T BAMMIRE LA

. FERISRHN—MRERR, FHEElENleader, (FRFNERK, FBEERTAMN)
C EEE-TNIRERBI AN leader, TIEREBEISRR., (HARESZBiIleader commithVEE, HEULIERL

N

HBIREEX)

2.4.2 Leaderii%s

TEH
SXP1fLeaderZ0, ISRE0F1
SXP2RLeader22, ISRE1F12

SXP3fLeaderZ1, ISREO0, 1, 2.



Broker0 Broker1 Broker2
: :
! P1 P1 : P1
I | Leader Replical : Replica2
[
e :
|\ — :
P2 | P2 P2 |!
Replica2 : Replical Leader :
|
.
:___________.________.__________J_ _______ | :
[
. P3 P3 P3 l
i Replica2 Leader Replica1 i
I R — I S— |

EEEIEBEENIERIBEHLeaderFI A3 4ME, FollowerBlZA R i E E LeaderBIANHEE N Leader{RIFEF
FFP1, MNROBNESREHAL?

Leaderg@lAsFFollowerglZAs 2 [B)f9 X RH A REIEAZH, 7ELeaderFifERIbroker R EMFEMIATR, FBEFHIT
P XM LeaderglAFFollowerglAs 2 BRI, FTEIZZ Leadergld,

ANfa]iEE?

MREN D XAENRS R T B, R, kafkazMizp KEEMEIARPiEZFE—TERFRLeader, Z/F
FIEREEM SRS EIX T Leader £, IFEAYE)AZ N & ZE M MERFTHILeader,

RAEIRLEIR L eader{RiZEH HIFollower R E/EFTHILeader,

Kafkamz#EZookeeper L33 M TopicEF—MRAISR (in-sync replica, EEISHEIAR) HWES, ZEEHE
—L5 XHIEIAR,

AFYXLERIARLIRLeader P NBRIARS T 2/E, kafkaZr RINEEBER, HRBAEEBNETE,
MBXNMESEILR, kafkagEHizookeeper EAIIEE.

MRENHRigleaderTAM, Kafkaffi & MISREAPIEE—DEIAIERFtILeader,
SRBIISR, kalkeBEMTRERIE, TINESRIEMLLETRS.

BRIEE M topicEN+HIPEIA, kafkarlIABZANM RS EZAATA.

At ATRDERRMSEBEIGE



DERMSEZE—MEERE R —HMEE R MLeadenit&ix,
ENSXERBTEIFBNEARL T, REATTINNBIEEDD;
¥ Leaderif th 2 MBI F ERRVEL AR A iR,
RMEERERSNITRE, RKafkatbiesk, REZIR,
BMAATF—aNREEN, FEE=TEF; MURRFLMatlERN, NWEEATEIR,
kafkaBJISREETE, DAIRBFEMTH=TEIE.
URFABMISREIRE RN T B4 ?
LERS R PR TS A T,
1. F5ISREGHHEIAEE,
2. EEREA—TIZENATANEIAR, MXTEART—EREISRESH,

o %Eiﬁﬁ unclean.leader.election.enable=true

RS AS BN, SEIREFRIREIEE.
WREFFISRAEIAEE, BATURE—RE, EUEFERRKRAE., MAREZFEIENTAHOEIAR, WRATREZ
BIAFHA—H.

ﬁﬁ:n':;

100 =

KafkafLeadery Xk, @iTHEIFP— PN SZTHIISRES KL, —BleadermyXE#, MIMISRAFENPKIE
— N EIARMFT Leaderp X,

GNRISRPMBEIREERT, M:

1. AIAEFISRPNEIAEA—TIRE, HENIMEHRRS, FENEFS.
2. MOSRHIEE — M RIAMLeaderBIZA, AT REREIEES

243 P XEHRDE

EELZEEFRIKafka R B EEAINEGE, HNBEMEBEHEFNKafka T RPEHBNNEE Y, AGFEE
EH#Jbroker iME M E /MR, KEEHXTTRENEIEEMAZIEKafkaRitH,

SR FRIMKafka s R TR IS AR, TnnEERRE, BERNFR— opic,
BEFHEBHHRBIITRNGKakaB AL, KafkaEhRet 7T 1820 T EREIH TR OpICIHK,
EEHH oA RZE, BNREBIEOPIcHENHRIHHILE:

1. GIEEEm:



1 [root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --create --topic

tp re 01 --partitions 5 --replication-factor 1

2. BEERER:

1 [root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --describe --
topic tp re 01

2 Topic:tp re 01 PartitionCount:5 ReplicationFactor:1 Configs:
3 Topic: tp re 01 Partition: 0 Leader: 0 Replicas: 0 Isr: 0
4  Topic: tp re 01 Partition: 1 Leader: 0 Replicas: 0 Isr: 0
5 Topic: tp re 01 Partition: 2 Leader: 0 Replicas: 0 Isr: O
6 Topic: tp_re 01 Partition: 3 Leader: 0 Replicas: 0 Isr: O
7 Topic: tp _re 01 Partition: 4 Leader: 0 Replicas: 0 Isr: O

3. 7Enodel1 135 Kafka:
o 1ENDKHZ3E

1 [root@nodel opt]# scp jdk-8u26l1-linux-x64.rpm nodell:~

AR FEEz00keeper, tiE! | |
export JAVA_HOME=/usr/java/jdkl.8.0_261-amdo4
export PATH=$PATH:$JAVA_HOME/bin

export KAFKA_HOME=/opt/kafka_2.12-1.0.2
export PATH=$PATH:$KAFKA_HOME/bin
|

ItREEAN:
1 . /etc/profile

o ¥ENMnodel % %MKafka
1 [root@nodel opt]# scp -r kafka 2.12-1.0.2/ nodell:/opt

o {8Hnodel1 tKafkafJEe &
# The id of the broker. This must be set to a unique integer for each broker.
jbroker.id=1
# zookeeper.connect=1localhost:2181
zookeeper.connect=node!:2181/myKafka
o J3nfKafka:

1 [root@nodell ~]# kafka-server-start.sh /opt/kafka 2.12-

1.0.2/config/server.properties



ARV R nodel1 £ RBEIRIRHERIClusterld, FHHzookeeper i R EAClusterld@E—3, WMRZ, i
BEnode11flnodel1 ERE—PEREH,
node11 35 Cluster ID:

] 4 v LUUI’\\-\.P\-I SLULe wia lg\.u \JJI I“LuvinmivweLewuw J \(\wvi 3 sdUVALLLULsZNGCLLUITL s NG

] INFO Cluster ID = EFGahMX4STibPS5QHAFca7w (kafka.server.KafkaServer)

1 TAMIIN MMhunaAdtdlTl adDAaAiiacrtiDanumanm MNalAlhTTe Chawmbanma Ffleafllia mravmiam (1A anmdMNuia
zookeeperTi = _E#JCluster ID:

[zk: localhost:2181(CONNECTED) 7] get /myKafka/cluster/id
{"version":"1","1d": "EFGahMX4STibP5QHAFca7w"}

7Enode1 & &HzookeeperfJ T S5 A:

[zk: localhost:2181(CONNECTED) 3] 1s /myKafka/brokers/ids
[0, 1]
[zk: localhost:2181(CONNECTED) 4] get /myKafka/brokers/ids/1
o {"listener_security_protocol_map":{"PLAINTEXT":"PLAINTEXT"}, "endpoints":["PLAINTEXT://nodel1:9092"7]," jmx_port"
:-1,"host":"nodell","timestamp": "1596360457046" , "port":9092, "version":4}
cZxid = @x5b9

rtima — Sin Auin A2 172727 ST 2020

nodeT TN TTREZMAERT.

- MAEBNENBREFNEM EBRIN— M Kafka TR, AfSEAKafkaB R kafka-reassign-
partitions.sh TRREFHHHOX, ZILEE=MEAER:

1. generatefix, BAEZTEHMOBCHITopic, BahdRKreassign plan (HA#1T)
2. executet®D,, MRIEIETERIreassign planZEFi EcPartition
3. verifyf®z, HIFEFHECPartitionE & AN

. BT X3f4EHF HRElbroker1 &, f&Bhkafka-reassign-partitions.sh TE4 fireassign plan, g
MAESRBEREX—TMXH, BEHZAMLopicEEEMHKX, XHERBUNT:

1 [root@nodel ~]# cat topics-to-move.json
2 {

3 "topics": [

4 {

5 "topic":"tp re 01"

6 }

7 1,

8 "version":1

91}

SRE{ER kafka-reassign-partitions.sh IEEEJZreassign pIan

[root@nodel ~]# kafka-reassign-partitions.sh --zookeeper nodel:2181/myKafka --topics-to-move-json-file topics-
to-move.json --broker-list "0,1" --generate

Current partition replica assignment
{"version":1,"partitions":[{"topic":"tp_re_01","partition":4,"replicas":[@],"log_dirs":["any"]},{"topic":"tp_r
e_01","partition":1,"replicas":[@],"log_dirs":["any"]},{"topic":"tp_re_01","partition":2,"replicas":[@],"log_d
irs":["any"]}, {"topic":"tp_re_01","partition":3,"replicas":[@],"log_dirs":["any"]},{"topic":"tp_re_01","partit
ion":0,"replicas":[@],"log_dirs":["any"]}]1}

Proposed partition reassignment configuration
{"version":1,"partitions":[{"topic":"tp_re_01","partition":4,"replicas":[0],"log_dirs":["any"]},{"topic":"tp_r
e_01","partition":1,"replicas":[1],"log_dirs":["any"]},{"topic":"tp_re_01","partition":2,"replicas":[@],"log_d
irs":["any"]},{"topic":"tp_re_01","partition":3,"replicas":[1],"log_dirs":["any"]},{"topic":"tp_re_01","partit
ion":0,"replicas":[0],"log_dirs":["any"]1}]}

[root@nodel ~J# | |



[root@nodel ~]# kafka-reassign-partitions.sh --zookeeper nodel:2181/myKafka —--topics-
to-move-json-file topics-to-move.json --broker-list "0,1" —--generate

Current partition replica assignment
{"version":1,"partitions":[{"topic":"tp re 01","partition":4,"replicas":[0],"log dirs":
["any"]},{"topic":"tp re 01","partition":1,"replicas":[0],"log dirs":["any"]1},
{"topic":"tp re 01","partition":2,"replicas":[0],"log dirs":["any"]},

{"topic":"tp re 01","partition":3,"replicas":[0],"log dirs":["any"]},

{"topic":"tp re 01","partition":0,"replicas":[0],"log dirs":["any"1}1}

Proposed partition reassignment configuration
{"version":1,"partitions":[{"topic":"tp re 01","partition":4,"replicas":[0],"log dirs":
["any"]},{"topic":"tp re 01","partition":1,"replicas":[1],"log dirs":["any"]1},
{"topic":"tp re 01","partition":2,"replicas":[0],"log dirs":["any"]},

{"topic":"tp re 01","partition":3,"replicas":[1],"log dirs":["any"]},

{"topic":"tp re 01","partition":0,"replicas":[0],"log dirs":["any"]1}1}

Proposed partition reassignment configuration FNE4 KRB D XEFM D Elbroker 1 LHIER ., HTE

XERNBREFHBAresultjsonXHEH (XUHBFEE, XHBAELA—EZELjsonhERE, RERIEASEjson
Bie]) , AR TIXEreassign plan:

o N o !

[root@nodel ~]# cat topics-to-execute.json

{"version":1,"partitions":[{"topic":"tp_re_01","partition":4,"replicas":[@],"log_dirs":["any"]},{"topic":"1
e_01","partition":1,"replicas":[1],"log_dirs":["any"]},{"topic":"tp_re_01","partition":2,"replicas":[@],"lc
irs":[Many"]},{"topic":"tp_re_01","partition":3,"replicas":[1],"log_dirs":["any"]}, {"topic":"tp_re_01","par
ion":0,"replicas":[@],"log_dirs":["any"]}1}

CrnAant@nadal _H#

HMATITR:

[root@nodel ~]# kafka-reassign-partitions.sh --zookeeper nodel:2181/myKafka --
reassignment-json-file topics-to-execute.json --execute

Current partition replica assignment

{"version":1,"partitions":[{"topic":"tp re 01","partition":4,"replicas":[0],"log dirs":
["any"]},{"topic":"tp re 01","partition":1,"replicas":[0],"log dirs":["any"1]1},
{"topic":"tp re 01","partition":2,"replicas":[0],"log dirs":["any"]},

{"topic":"tp re 01","partition":3,"replicas":[0],"log dirs":["any"]},

{"topic":"tp re 01","partition":0,"replicas":[0],"log dirs":["any"1}1}

Save this to use as the --reassignment-json-file option during rollback
Successfully started reassignment of partitions.

[root@nodel ~1#

Xi¥KafkafiER Treassign plan, TR AR reassign plan@ S MITTEM



1 [root@nodel ~]# kafka-reassign-partitions.sh --zookeeper nodel:2181/myKafka --

reassignment-json-file topics-to-execute.json --verify

2 Status of partition reassignment:
3 Reassignment of partition tp re 01-1 completed successfully
4 Reassignment of partition tp re 01-4 completed successfully
5 Reassignment of partition tp re 01-2 completed successfully
6 Reassignment of partition tp re 01-3 completed successfully
7 Reassignment of partition tp re 01-0 completed successfully
8 [root@nodel ~1#
BEETHAHET:
[root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --describe --topic tp_re_01
Topic:tp_re_01 PartitionCount:5 ReplicationFactor:1 Configs:
Topic: tp_re_01 Partition: @ Leader: @ Replicas: 0 Isr: 0
Topic: tp_re_01 Partition: 1 Leader: 1 Replicas: 1 Isr: 1
Topic: tp_re_01 Partition: 2 Leader: @ Replicas: 0 Isr: 0
Topic: tp_re_01 Partition: 3 Leader: 1 Replicas: 1 Isr: 1
Topic: tp_re_01 Partition: 4 Leader: @ Replicas: 0 Isr: 0

[root@nodel ~]# ||

RIS THIRIIRIEZBIR—T, broker 1 LESBEHEALET . 5 kafka-reassign-
partitions.sh TE4ifreassign planRE— 1NN, HEARME. HIBRI1E SRS UHE—reassign
plan, REHITE, WT:

1 {

2 "version": 1,

3 "partitions": [{

4 "topic": "tp re 01",
5 "partition": 4,

6 "replicas": [1],

7 "log dirs": ["any"]
8 oo A

9 "topic": "tp re 01",
10 "partition": 1,

11 "replicas": [0],

12 "log dirs": ["any"]
13 b {

14 "topic": "tp re 01",
15 "partition": 2,

16 "replicas": [0],

17 "log dirs": ["any"]
18 b o

19 "topic": "tp re 01",
20 "partition": 3,
21 "replicas": [1],
22 "log dirs": ["any"]

23 oA



24
25
26
27
28
29

"topic": "tp re 01",
"partition": 0,
"replicas": [0],
"log dirs": ["any"]

H

18 _EERjsonBHE X HRTFEImy-topics-to-execute.jsonX 4, REHEHITE:

0 N o U»

10
11
12
13
14

[root@nodel ~]# kafka-reassign-partitions.sh --zookeeper nodel:2181/myKafka --
reassignment-json-file my-topics-to-execute.json --execute
Current partition replica assignment

"

{"version":1,"partitions":[{"topic":"tp re 01", "partition":4,"replicas":

[0],"log dirs":["any"]},{"topic":"tp re 01", "partition":1,"replicas":[1],"log dirs":
["any"]1},{"topic":"tp re 01", "partition":2,"replicas":[0],"log _dirs":["any"]1},
{"topic":"tp re 01","partition":3,"replicas":[1],"log dirs":["any"]},

{"topic":"tp re 01","partition":0,"replicas":[0],"log dirs":["any"]1}1}

Save this to use as the --reassignment-json-file option during rollback
Successfully started reassignment of partitions.

[root@nodel ~]1# kafka-reassign-partitions.sh --zookeeper nodel:2181/myKafka --
reassignment-json-file my-topics-to-execute.json --verify

Status of partition reassignment:

Reassignment
Reassignment
Reassignment
Reassignment

Reassignment

of
of
of
of
of

partition
partition
partition
partition

partition

tp_re 01-1
tp re 01-4
tp_re 01-2
tp_re 01-3
tp_re 01-0

completed
completed
completed
completed

completed

successfully

successfully

successfully

successfully

successfully

FiXreassign planfiliT58, BIIBEREBESIXND

[root@nodel ~]1# kafka-topics.sh --zookeeper nodel:2181/myKafka --describe --topic

tp re 01

Topic:tp re 01 PartitionCount:5 ReplicationFactor:1 Configs:
Topic: tp re 01 Partition: 0 Leader: 0 Replicas: 0 Isr: O
Topic: tp re 01 Partition: 1 Leader: 0 Replicas: 0 Isr: O
Topic: tp re 01 Partition: 2 Leader: 0 Replicas: 0 Isr: 0
Topic: tp re 01 Partition: 3 Leader: 1 Replicas: 1 Isr: 1
Topic: tp re 01 Partition: 4 Leader: 1 Replicas: 1 Isr: 1

[root@nodel ~]#



2.4.4 BHEhEIE

BATRIAEFIZE IR, FaifesEEIMELeadern XA KFollowery X o ECIER, BT A XEIZATERD
Nbrokermga k.

BEE RARIBTT, brokerfIBINER, &5/ K&kLeadersyXHFollowers XA ERELHR, RiGr#tLeader KER D4R
SrhE/ DML Abroker £, HFLeaderfiRBEFIGANEEIR(E, IttitSEFLeadery XE/ DL ABRSZ23HIMNLEI/0,
CPU, UEAFHSEREK,

LeaderflFollowertyf a5 |fELeaderBIAREEREHF D HINAIE, WIRBINEE—FMMFE, itLeaderfyy
MEMRE R —IEIIRES,
HATHIZS :

1 [root@nodell ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --create --topic

tp _demo 03 --replica-assignment "0:1,1:0,0:1"

FIRMAHITHERZ: BB T £Mtp_demo_03, B=1MDKX, 8NP XMWIMEIE, LeaderBlAS7ESIRFPE—
NMeEMbrokerld £, FollowerglZA7ERE/G18ERIbrokerld £,

[root@nodell ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --describe --topic tp_demo_03
Topic:tp_demo_03 PartitionCount:3 ReplicationFactor:2 Configs:
Topic: tp_demo_03 Partition: 0 Leader: @ Replicas: 0,1 1Isr: 0,1
Topic: tp_demo_03 Partition: 1 Leader: 1 Replicas: 1,0 Isr: 1,0
Topic: tpidemo_03 Partition: 2 Leader: @ Replicas: 0,1 Isr: 0,1

REEL brokerOBHLAYIE R :

1 # B jpsikElRatka#tFEPID

2 [root@nodel ~1# jps

3 54912 Jps

4 1699 QuorumPeerMain

5 1965 Kafka

6 # HIERIEHE

7 [root@nodel ~]# kill -9 1965
8 [root@nodel ~]# Jjps

9 1699 QuorumPeerMain

10 54936 Jps

11 [root@nodel ~]#

12 # BETHESXER:

13 [root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --describe --topic

tp_demo_ 03
14 Topic:tp demo 03 PartitionCount:3 ReplicationFactor:2 Configs:
15 Topic: tp demo 03 Partition: 0 Leader: 1 Replicas: 0,1 Isr: 1

16 Topic: tp demo 03 Partition: 1 Leader: 1 Replicas: 1,0 Isr: 1



17 Topic: tp demo 03 Partition: 2 Leader: 1 Replicas: 0,1 Isr: 1

18 [root@nodel ~]#

19 # EHB&nodel FMKafka

20 [root@nodel ~]# kafka-server-start.sh -daemon /opt/kafka 2.12-
1.0.2/config/server.properties

21 [root@nodel ~1# Jjps

22 1699 QuorumPeerMain

23 55525 Kafka

24 55557 Jps

25 [root@nodel ~]#

26 # BEFINDXER:

27 [root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --describe --topic

tp demo 03
28 Topic:tp demo_ 03 PartitionCount:3 ReplicationFactor:2 Configs:
29 Topic: tp demo_ 03 Partition: 0 Leader: 1 Replicas: 0,1 Isr: 1,0
30 Topic: tp demo_ 03 Partition: 1 Leader: 1 Replicas: 1,0 Isr: 1,0
31 Topic: tp demo 03 Partition: 2 Leader: 1 Replicas: 0,1 Isr: 1,0

32  [root@nodel ~]#
33  # brokerRE7T, BERLeaderMPEHIXELZN, KRR TFLeadertIRFHDECIER.

=58 —MAX, PIAitKatkaBEENTHITIEE? R MBNEIARDES?
LAY, FAZEIT KafkaiRHH B shBYERIZAS: kafka-preferred-replica-election.sh

TENE:

[root@nodell ~J# kafka-preferred-replica-election.sh
This tool causes leadership for each partition to be transferred back to the 'preferred replica', it can be used to balance leadership among the servers.
Option Description

--path-to-json-file <String: list of = The JSON file with the list of

partitions for which preferred partitions for which preferred
replica leader election needs to be replica leader election should be
triggered> done, in the following format -

{"partitions":
[{"topic": "foo", "partition": 1},
{"topic": "foobar", "partition": 2}]

}

Defaults to all existing partitions

--zookeeper <String: urls> REQUIRED: The connection string for

the zookeeper connection in the form
host:port. Multiple URLS can be
given to allow fail-over.

rroot@node11 ~1#

ZIAERIUB T D XM Leader@l AP EAEREN(E, itleadersy XHFollowery X7ERSSE Z EIIE HEC,
MRIZBIAIRIEE zookeeperithilt, NMESXERRABENERRHATERNE, BB TE,
BRIRIE:

1. Bl@preferred-replica.json, REUTF:

"partitions": [
{
"topic":"tp_demo 03",

"partition":0

A U1 W N

b



8 "topic":"tp demo 03",
9 "partition":1

10 Yo

11 {

12 "topic":"tp demo 03",
13 "partition":2

14 }

15 1

16  }

2. WATHRME:

1 [root@nodel ~]# kafka-preferred-replica-election.sh --zookeeper
nodel:2181/myKafka --path-to-json-file preferred-replicas.json

2 Created preferred replica election path with {"version":1,"partitions":
[{"topic":"tp demo 03","partition":0},{"topic":"tp demo 03", "partition":1},
{"topic":"tp demo 03","partition":2}]}

3  Successfully started preferred replica election for partitions Set(tp _demo 03-
0, tp demo 03-1, tp demo 03-2)

4  [root@nodel ~1#

3. BRRENG

1 [root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --describe --
topic tp demo 03

2 Topic:tp demo 03 PartitionCount:3 ReplicationFactor:2 Configs:

3 Topic: tp demo 03 Partition: 0 Leader: 0 Replicas: 0,1 Isr: 1,0

4 Topic: tp_demo_03 Partition: 1 Leader: 1 Replicas: 1,0 Isr: 1,0
5 Topic: tp_demo 03 Partition: 2 Leader: 0 Replicas: 0,1 Isr: 1,0
6 [root@nodel ~]#

S 2 RV DECHE

ZAIMZERX NS E, BEANFANELEETRIATR:

1 --replica-assignment "0:1,1:0,0:1"

HFESS NS T HENPHIERNENZLeaderp X, FEMNEAIEAD X, ABAFMIBAIpreferred replica, Fi2
HEERITE NI 2 LeaderBI AR iZTE I brokerld,



2.4.5 2o XEIZ

ERRES, AR TEENEREFRERNEE, FEEMRERRET
FEATEENT R, FEEMRERFRETF.
topic—EERANXTERSMIFER, FUmIEMNEIARREFRANRLINERE,

WBA: kafka 1.0MRAECE X HFEAINZ A default.replication.factor=x, ELtINREIZEtopichS, TIEE-
replication-factor 28, ERIABIAEFR1. HEATRIAE B Siserver.propertiesHE & FEANEIAREF, BEFAE
., flanigEdefault.replication.factor=3, AR ISEE /5 X8https://kafka.apache.org/documentation/#r
eplication

RESH:
BRIF1182 M kafka brokers Bllbroker0, broker1,

1.

LB topicE 21 XpartitionAyH Breplication-factory1, EAR_E—{broker tL—1M9X, H—
TbrokergMl T, &topictiBiEERT, BRI TR RBE—1EER,

L AR topicE 3N XpartitionAtH Hreplication-factorA2fd, AJRED XEIED TIB RS
brokerQ, partiton0, partiton1, partiton2,

broker1, partiton1, partiton0, partiton2,

BMNOXBE—PDEIAR, HEA—PbrokergilT, kafkatEEBHFAESTEIEHiZtopiclIF MO X, fFun
brokerOEH T, AMNiEidtbroker14A4 HtopiclIm MNP X,

. BIEEM:

1 [root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --create --topic

tp re 02 --partitions 3 --replication-factor 1

EETEHET:

1 [root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --describe --
topic tp_re 02

2 Topic:tp re 02 PartitionCount:3 ReplicationFactor:1 Configs:
3 Topic: tp re 02 Partition: 0 Leader: 1 Replicas: 1 Isr: 1

4  Topic: tp re 02 Partition: 1 Leader: 0 Replicas: 0 Isr: O

5 Topic: tp_re 02 Partition: 2 Leader: 1 Replicas: 1 Isr: 1

6 [root@nodel ~]#

3. BREIRET: =R

[root@nodel ~J# kafka-topics.sh --zookeeper nodel:2181/myKafka --alter --topic tp_re_02 --replication-factor 2
Option "[replication-factor]" can't be used with option"[alter]"

4. {§H kxafka-reassign-partitions.sh {EIXEIAREF:

-. Bl&increment-replication-factor.json


https://kafka.apache.org/documentation/#replication

"version":1,

"partitions":[
{"topic":"tp re 02","partition":0,"replicas":[0,1]},
{"topic":"tp re 02","partition":1,"replicas":[0,1]},
{"topic":"tp re 02","partition":2,"replicas":[1,0]}

0 N o0 U1 W N

5. PiTHEC:

1 [root@nodel ~]# kafka-reassign-partitions.sh --zookeeper nodel:2181/myKafka --
reassignment-json-file increase-replication-factor.json --execute

2 Current partition replica assignment

4  {"version":1,"partitions":[{"topic":"tp re 02","partition":2,"replicas":
[1,0],"log dirs":["any","any"]},{"topic":"tp re 02","partition":1,"replicas":
[0,1],"1log dirs":["any","any"]},{"topic":"tp re 02","partition":0,"replicas":

[0,1],"log dirs":["any","any"]1}1}

6 Save this to use as the --reassignment-json-file option during rollback

7 Successfully started reassignment of partitions.

6. EEEHMT:

1 [root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --describe --
topic tp re 02

2 Topic:tp re 02 PartitionCount:3 ReplicationFactor:2 Configs:
3 Topic: tp re 02 Partition: 0 Leader: 1 Replicas: 0,1 Isr: 1,0
4 Topic: tp_re 02 Partition: 1 Leader: 0 Replicas: 0,1 Isr: 0,1
5 Topic: tp re 02 Partition: 2 Leader: 1 Replicas: 1,0 Isr: 1,0
6 [root@nodel ~]#

7. 87!

2.4.6 7 X BCRER
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fEKafkad, BN TopicRBEZ MK, BIMBEAT -T2 XRER—TMERA TEN—NEREERE, XEWM
FETHPXoENER, KafkahiRMTZESXSEEE (PartitionAssignor) RISEIL: RangeAssignor,
RoundRobinAssignor. StickyAssignor,

2.4.6.1 RangeAssignor
PartitionAssignoriZ O THAFPEX XM X o E&EE, UL ConsumerZ B2 X o B,

HBRARM AT ENREAMBRTopicHHEZMIT X R ERALFNITHANREIBroker, MhEEIEZFEEPH—
PHBAERPITZNHEEND XOEARBOBERBRRGERAANMANHEESE. KafkaBliARARangeAssignor
NS EEE.



RangeAssignorit & M Topic# TIRIIAN D XD EC, XMFEB—TTopic, RN XKIREB D XIDHTEHEHRHR, A&
FEiTEX N TopickEBRAREREBHTFHAIF, ZERENENEIRIEAHEREE., XEREERENE, B
Ny XEBEIETEMERENEER, PLE—LEHBREMNEZ ORI —EDKX,

ES]

0 1 2 3 4

(93]
(o)}

HEEEE|

REEEMT:

1 assign(topic, consumers) {

2 // 33 XFconsumeri#HITHER

3 List<Partition> partitions = topic.getPartitions();

4 sort(partitions);

5 sort (consumers) ;

6 // IHEE P consumern LD X%

7 int numPartitionsPerConsumer = partition.size() / consumers.size();
8 // BSNE—Ltconsumer& S ECEID X

9 int consumersWithExtraPartition = partition.size() % consumers.size();
10 !/ EDELE
11 for (int i = 0, n = consumers.size(); i < n; i++) {
12 // ZiConsumerHBLEI D XAYindex
13 int start = numPartitionsPerConsumer * i + Math.min(i,

consumersWithExtraPartition);

14 // i cConsumerH BRI D X%

15 int length = numPartitionsPerConsumer + (i + 1 > consumersWithExtraPartition ? 0
: 1);

16 /! DERDEGR

17 assignment.get (consumersForTopic.get(i)).addAll (partitions.subList(start, start
+ length));

18 }

19 | }

RangeAssignor RESHRIZZIZRIHRE SHM D X SBHTRIFCERRE—TBE, AEKDXRRERH
TN E, WRIED RRATRE It D ECLAFRBINERE . X THE—TTopic, RangeAssignorsREE=15HBRA NN
BITHZX T TopiclHBERBBMNFHRFHT, REASTHEENDEENS XTE, WRABFIDE, B4
FHFFERIRERESRSOE—T DX,



XA EARAEN— TR EEEEEITRNTopiclIBEANIEMN, FYENEMAERE™E, il tEH
AT HXITHEHBEENDR, ORZH5E—T2K, WRERBITE—1T2 X048 Topic, BFACOXEEECT. Q2%
PE—THX, RFCOSHFIECT, QZHEMTOEXT, MEREETopiclEM, XMERSERBTE,

FHEFERNNHRATIERE LR EE,

H
[

0 1

AN \ / / / /

-
/
/

)
w
N
ul
o

el

/

\ *
0 1 2 3

2.4.6.2 RoundRobinAssignor

RoundRobinAssignoriy 4 Be 5K i& =18 T BARIT HAIAT B Topicklp X RFIEEBE HITHIFEREHENDE
(RangeAssignor @ # XM TopiciI o K THEF 2 EiY) . ASREERAR, HEFITHNTopicdIR2EEN (8
MHBREBITHTIERMNTopic) , BBAPRERERENEN (HRBFZESEIND XRBNEEFSBE) . W
KITHMNTopicBIREZARARN, BAPBEREAMRIEP'RENE N, ARNRLEEEREEFSS —LTopictIEL,




B3 FRangeAssignor, TEITIREZ 1 Topick1ER T, RoundRobinAssignorf AN EEH & 2 B REIHHI D EC
HPX (DRI D RBHEERSBIT1——RangeAssignorfd D e SEIE BT REMS 1T Topickiskil 2, Z{EH%
MX) .

MNFERARNBERE T HTopich—HHER: BRIREH T IEREDAI7NCOMCT, B2 Topic T1. T2, 734
B3 X, FECOITHETIFIT2, C1iTHET2, #ARoundRobinAssignortI D ECERINT :

Frnl Fra2
0 1 2 0 1

N\ / 7

ELESEEEZRENRIBIE T, FTIRIUAMCOFIE T4 EAPEERMCITETT2— Mo X, 2FEE
T2P03245C1IH 2R AEE INAYLY I



2.4.6.3 StickyAssignor

sl
RE&RoundRobinAssignorE 4 ERangeAssignor Ll 7 — LR EIEN S S X, BERE—EER TKRIES
FAEFENSRRE, tLUEBRAFITRNTopicBIRAERNIER T,

BROBEIFE i ERangeAssignor, EZRoundRobinAssignor, HaEIAD X P EEEEREE R LE—RND
BER. B2, BT RN DEZR], WREZRE L—RPENER, REVWRARSXDEMNTE), BEAR
BETERZFHEN,

BiR
MFEEXLE, Sticky2"fi1En’, FJIRERAD LR EH R

1. XM EREMIE
2. B—REFRNERRES L—RIMERFRIT—H

XA T BEMRENRE, MAERIEE—TBER. EB—TENMES T PEEEMBREZAETRN, MEZTH
¥R B IERILH StickyAssignorF £,

BAFCRETRADEREN, FEBRMEDHStickyAssignorfEIASTIHL.
fBlan:

e FH3 1 Consumer: CO. C1. C2
e B4 Topic: TO. T1. T2, T3, M TopicA2M 9 X
e FrBConsumer#fi][#E 7 X4 ™9 X

StickyAssignorf9 o Ee &R T EFR (#B10RoundRobinAssignorp BCfEAXILE) -

Fl Fin2 Fi3 Frena
0 1 0 1 0 1 0 1
NI N/ / \ P

HEE-22E]




MEEEE 1SN, MiRERoundRobinlI AR DEERUMT:

TELMFRY, ®WoE:

ESY

0 | 1
N\

Frenl

Frls

1

N LS

Fi4

HREESticky R

OSHBEE 1 DN XHTEDER, L4575,

Ereal

0 | 1
NI

RERFIIENEN,

ES I ESIE
0 | 1 0
N/ e

BE—HF:

e /31 Consumer: CO, C1. C2
e 31 Topic: TO, T1. T2, EMIP3IET. 2. 317K
e COITIETO; C1ITEETO, T1; C2iTHTO, T1. T2

DEERW TEFR:




HBEEOT L, NRRCWNA D!

0

~

I~

BERSticky S p DX, RINFEMNMELLE D, HtEo .




StickyAssignorp Be A UAISEIEME R RIL, BATRIUGIEREREDENF . BeXBHEZERAIUAR—T,

2.4.6.4 BEX DRI

BE X RN ME L org.apache.kafka.clients.consumer.internals.PartitionAssignorz .,
PartitionAssignoriz JRIE XA T :

1  Subscription subscription(Set<String> topics);
2
3  String name();
4
5

Map<String, Assignment> assign(Cluster metadata, Map<String, Subscription>

subscriptions);

6

7 void onAssignment(Assignment assignment);
8

9 class Subscription {

10 private final List<String> topics;

11 private final ByteBuffer userData;

12

13}

14

15 class Assignment {

16 private final List<TopicPartition> partitions;
17 private final ByteBuffer userData;
18

19 |}



PartitionAssignoriZ FE X TR THERZE: SubscriptionflAssignment,

SubscriptionZXARKXRNEREMITHRER, XPEMTMEM: topicsHuserData, D 7IZFRI:IEEEFTITRtopic
FIRFMAFBEXEE., PartitionAssignoriZ[1i@idsubscription()/5 58 &iH 55& B B1H<AISubscriptionfS &,
SRR ERRE 1S Htopics, 5SubscriptionZEfitopicshIBEIER, 1BRHIZHEH *userDatafiS K
WM, HTIEBAPNHEERNIEEI, BTATEsubscription() 5 ERERRII—LER M BEMNAF BE XE R F
userData, Ebal: #XE. ipihilk. hostsi&EMNEE (rack) FE.

BRii—TAssignmentf, ERARKRTDEERERN, XPHWERmNEM: partitionsFluserData, 75T
TP RN, XESHAF BENXNETE, BT PartitionAssignoriZ [ H#JonAssignment() /552 S E 5
HIWRH B AleaderDERERITAIEIEAR L, BIGI7EStickyAssignor BBl 2 @i XN A REFLURNSIEAE, U
BETEBRABTEE (rebalance) EILMRHEH IS EMIE,

EORMname() 5 EA IR MO B RESHRZIR, WTFKafkaiZHh3FHEC RIS S, RangeAssignordf Ay
protocol_nameJy“range”, RoundRobinAssignor3}NfJprotocol_nameg“roundrobin”, StickyAssignordNz#g
protocol_nameA“sticky”, FIMBEX D EREFEIEH BN REAES EFENDRERBALERR, X1 HHE
FRIMR D ECREIRRORAR, TE/FEATHIIARIIINIERAU R E TR HleaderfIRMES B K.

BIFND XD EH RN EEassign(HEF, HEFHNSHmetadataRmERNTHIEER, M
subscriptionsRHBHARNE THEERRTEER, REDEREZTHRENDEES.

Kafkafi 21t 7 — % Korg.apache.kafka.clients.consumer.internals.AbstractPartitionAssignor, ERIX
@t PartitionAssignoriZ RISEIN, IFassign()/73E#1T T LM, HFSIESubscriptiondiuserDatafs B EigfE, £
HITDEC, KafkalRffRU3M DRSS AAB X THRE, IRARKARTEEEX S XSERRBNEEER
userDatafE ERITHI D XD EMER, BLMABEEIZIFFEADstractPartitionAssignonX MA%RE, MEEEIZTH
PartitionAssignori% [,

package org.apache.kafka.clients.consumer;
import org.apache.kafka.clients.consumer.internals.AbstractPartitionAssignor;
import org.apache.kafka.common.TopicPartition;

import java.util.*;

public class MyAssignor extends AbstractPartitionAssignor {

W 00 4 o U & W N =

EER, HREEFIRBEZNIENIPropertiesS R, REIZIT:

1 properties.put(ConsumerConfig.PARTITION ASSIGNMENT_ STRATEGY_ CONFIG,

MyAssignor.class.getName());



2.5 Y IRTEhE

2.5.1 HEFEHR
Kafka 4§ BRMNEMNBMMTIAL, SPEBZERRKULAIN, TREM.
SPMEBRAUI NI RZTHE
SMHREAFE—MERHBMBN B,

[root@nodel kafka-logs]# ls
cleaner-offset-checkpoint recovery-point-offset-checkpoint tp_demo_01-1 tp_demo_01-4

log-start-offset-checkpoint replication-offset-checkpoint tp_demo_01-2 tp_demo_01-5
meta.properties tp_demo_01-0 tp_demo_01-3

[root@nodel kafka-logs]# pwd

/var/lagou/kafka/kafka-1logs

[root@nodel kafka-logsl# [

Elfh, BT —" tp demo 01 /I, HTF#E6 Parition, NAYEMParition FEE—" [Topic-
Parition] MRAVHRBEEX M. EEBIELT, BUEREDMEIZT Parition 1, %IJUTJ\EEYS&JE’\M&%O TmOX
HEXES, (RakMBZRBHE, tEUl: . index. .timestamp. .log. .snapshot =

Hep, XH2—BXHEEEHMMAN LogSement,

[root@né)del kafka-logs]# is tp_demo_01-0
00000000000000000000. index 0000V000000000000000.1og 000000000V .timeindex leader-epoch-checkpoint

[root@nodel kafka-logs]# ls tp_demo_01-1
00000000000000000000 . index 00000000000000000000.10og 0000000000000V .timeindex leader-epoch-checkpoint

[root@nodel kafka-logs]# ls tp_demo_01-3
00000000000000000000 . index 000000VV000000000000.1og 000000V VVVVVVVV000.timeindex leader-epoch-checkpoint

[root@nodel kaf-ka—logs]# I

LogSegment
1. PXAEXHHEZRZM LogSegment
2. Kafka EESENIEEIEAEPN:S!
3. LogSegment B] LA/ B &S SXAAFRI AN
4. #17 HEMBRAEHMER IR EH AR AT ARIR E L,
5. ActiveLogSegment @/EFRIHEDER, WBXHHEEANE, HRH LogSegment RE RIEAIINR,

HEXEFAESHER XY, EAFEEXT .index, .timestamp. .log =FhzEHI,
KFIER



E&& i8R

.index B8R X4
timestamp ENIEIES A Boaes

log She 4t

.snapshot TRE&S 4

.deleted

.cleaned H & B R ImAd S {4
.swap A& &% 2 FERIIm R S

leader-epoch-checkpoint

/1 LogSegment #IE—MNEARIEE, RnLH LogSegment FE—&5E B/ offset,

REER— 64 UHNKERE, BIER20UHT, KEXRIKD, 0 #TEY, F3|IXEHNAEXEERIZIE
AXEREZMN (00000000000000000000.index. 00000000000000000000.timestamp.
00000000000000000000.l0g) .

WMRBABEXHEZH 00000000000000000121.10g , MHATHEXHN—FEERZEME 121 (RBEM 0 F

18) .
00000000000000000000 . index
00000000000000000000 . 1og
00000000000000000000 . timeindex
00000000000003925423 . index
00000000000003925423 . 10g
00000000000003925423 . snapshot
00000000000003925423 . timeindex
00000000000007809277 . index
00000000000007809277 . 1og
-55555555555557§5§§77.snapshot
~00000000000007809277 . timeindex
00000000000010000000 . snapshot
leader-epoch-checkpoint

BESR5IXH



EE%E BRIME Lz

iﬁlﬂ N IfT—H+|-\ ‘E%ﬁ\x’ A’E‘;u = £ X\ ﬂ'_u'é:'\
log.index.interval bytes 4096(4K) EMZRS|IMFHERZE, SRS XHPRIXEIZEEM

IR
log.segment.bytes 1073741824(1G) ASXHHEXE
log roll.ms EEN= ka2t Gl =N E S ASEET B LN FIES1: S E-=
gro% EAFNRATE, BLED
DT I:L!J:\/\IL ;”:%\‘E; ik “ﬂ‘_"‘*/\ét A B ]2 BE
eallieurs 168(7) SRl B S BRHE BN R AN B S HaI RSN RN E

EATNRATE, B/

log.index.size.max.bytes 10485760(10MB) & RIEERS | X EB RS | XD ERF T RET

fic ETEIME A

RIBERSIXMHRATICRHE S RBES IR 7 BRIBREIX R,
A BB RS | X NRIEN BRI EHR T NARIEE.

Kafka REYRSIXHRARHRRS WA MIESHENERS|, ANMRES—ERAERSIXHHEBXINANRSI
I,

BYUHEA—EEHEN, REERSIXENNBERSIXEDIBIN—MREERS I A BB,

B84 log.index.interval.bytes HIH, HNTZRI|IMNEE,

53 3%

HHEM T T FEPNEFZ—, HERASHGNYIS:

1. SR EESEXAHIANBTT broker 5 1og. seqnent .bytes REHIE, log.segment.bytes 5
HHIBIAMER 1073741824, BN 1GB,

2. SR HEDBEPEENRANBES SR RSN BENEEART log.roll.ms 5 log.roll.hours &
HEENE, MREREET log.roll.ms ] log.roll.hours S#{, IBA log.roll.ms BT
o BMIAER T, RECET log.roll.hours ¥, HiEN168, BN 7 X,

3. WMBEFRS|XHEEATEE RS | R A/NAE] broker IS4 log.index.size.max.bytes EBCEH
fB. log.index.size.max.bytes HIEKINE 10485760, El 10MB,

4. EMIVERNREREZES SRIHG D BENREE ZBNEEAT Integer.Max varLue, BIZEENATE SN
MENERETNENRSE.

A1t4 % Integer.MAX VALUE ?
1024 * 1024 * 1024=1073741824
ERBEBRSIXHER, BTRIMHELA 8 TFT, HORMERS .
BRI EMMIEbIL,



BEREEE: RVERENSEERBENRRE, 54 10FD

YRRt : SERE AT RS AEUE, thh 4 DFD

A NFEBRIFIIR Integer.MAX VALUE , 1R ATF Integer.Max VALUE , NFREEA 4 NERHHTRERT .
R5IXH oI

ZH5|IXHEMRYE log.index.size.max.bytes EHITISEDEZE, BEIXHEIEZNIMEMEHAE

HEENHITRSIXH DR, FRIGEBEIESERREIR AN,

X—REiRAEXHERXBIMM ., EEXEET BB ENE 2T,

2.5.2 HEEAE
2.5.2.1 £5|

RISERSIXMHATICRAERRBES YR 7 BIAIREI X R, NEIEERS | XHNRER BB MRS

ﬁmlm

X1:
BE—Mtopicp XEFXRTHRE, &MABlog. indexHltimeindex =314 :

1. log B RBUXHFE—FmessagerJoffset>Rap &Y, EfroffsetikER64M, ERXER{ER 72011,
R 2 B IEH.

2. —#index+tlog+timeindexXX 4B FE—1#0, HBlogXHEINE#H1GE, S#H1Tlog rollingfZp— 1
HNAEESFIEEEE, X T aE@Edbrokerif log.segment .bytes =107374182438E I,

3. indexftimeindexZERMERN D E10MAIA/)Y, HHIT log rollingf5, ERMEENIFRAIA/N,

[root@nodel tp_demo_05-07# 11
S H= 262888

-rw-r--r-- 1 root root 51256 8H 4 11:57 00000000000000000000 . 1index
-rw-r--r-- 1 root root 104856093 88 4 11:57 00000000000000000000.10g
-rw-r--r-- 1 root root 74544 8H 4 11:57 00000000000000000000 .timeindex
-rw-r--r-- 1 root root 51264 8H 4 11:57 00000000000003925423.index
-rw-r--r-- 1 root root 104844831 88 4 11:57 00000000000003925423.109
-rw-r--r-- 1 root root 10 88 4 11:57 00000000000003925423 . snapshot
-rw-r--r-- 1 root root 75336 8H 4 11:57 00000000000003925423 .timeindex
-rw-r--r-- 1 root root 10485760 88 4 11:57 00000000000007809277 .index
-rw-r--r-- 1 root root 59138705 8H 4 11:57 00000000000007809277.10g
-rw-r--r-- 1 root root 10 88 4 11:57 00000000000007809277 . snapshot
-rw-r--r-- 1 root root 10485756 8H 4 11:57 00000000000007809277 .timeindex
-rw-r--r-- 1 root root 8 8H 4 11:57 leader-epoch-checkpoint

[root@nodel tp_demo_05-01# pwd
/var/lagou/kafka/kafka-logs/tp_demo_05-0
[root@nodel tp_demo_05-0]# | |



1. BIZE=:

1 [root@nodel ~1# kafka-topics.sh --zookeeper nodel:2181/myKafka --create --topic

tp demo 05 --partitions 1 --replication-factor 1 --config segment.bytes=104857600

2, BIEERS S

1 [root@nodel ~]1# for i in “seq 10000000 ; do echo "hello lagou $i" >> nmm.txt; done

[root@nodel ~]# 11 -h nmm.txt

-rw-r--r-- 1 root root 190M 88
(|

3. BXABEBEFRE—DF:

4 11:46 nmm.txt

1 [root@nodel ~]# kafka-console-producer.sh --broker-list nodel:9092 --topic tp demo 05

<nmm.txt

4, BEFMEXME:
[root@nodel tp_demo_05-07# 11

S HE 262888

-rw-r--r-- 1 root root 51256 88 4 11:57 00000000000000000000 .1ndex
-rw-r--r-- 1 root root 104856093 88 4 11:57 00000000000000000000.10g
-rw-r--r-- 1 root root 74544 8H 4 11:57 00000000000000000000 .timeindex
-rw-r--r-- 1 root root 51264 8H 4 11:57 00000000000003925423.1ndex
-rw-r--r-- 1 root root 104844831 88 4 11:57 00000000000003925423.10g
-rw-r--r-- 1 root root 10 88 4 11:57 00000000000003925423 . snapshot
-rw-r--r-- 1 root root 75336 8H 4 11:57 00000000000003925423.timeindex
-rw-r--r-- 1 root root 10485760 88 4 11:57 00000000000007809277 .index
-rw-r--r-- 1 root root 59138705 88 4 11:57 00000000000007809277.10g
-rw-r--r-- 1 root root 10 88 4 11:57 00000000000007809277 . snapshot
-rw-r--r-- 1 root root 10485756 88 4 11:57 00000000000007809277 .timeindex
-rw-r--r-- 1 root root 8 8 4 11:57 leader-epoch-checkpoint

[root@nodel tp_demo_05-0]# pwd
/var/lagou/kafka/kafka-logs/tp_demo_05-0
[root@nodel tp_demo_05-07# [ |

MRBEEXLEX M, FIERkafkafRftrIshellsk5Tm, JUMXBERMT:

(1) offset@ZFHMIEMMEE, S offsetlIu—MERNREE.

(2) position: HEMFTE, BTITEYELLL,

(3) CreateTime: Btja]&;,

(4) magic: 2({FZXD

SHEXRRIZV2, MRIONRFKXZVOEE, 1ARVIEER,



(5) compresscodec: NonelZBRiXBIEEEMELEE, kafkaBRItRM T4ME[IEHE, 0-None, 1-GZIP, 2-
snappy. 3-1z4,

(6) crc: MATEFEAITIRICEMICrc/E,

1 [root@nodel tp demo 05-0]# kafka-run-class.sh kafka.tools.DumpLogSegments --files
00000000000000000000.1l0og --print-data-log | head

2 Dumping 00000000000000000000.1og

3 Starting offset: 0

4  baseOffset: 0 lastOffset: 716 baseSequence: -1 lastSequence: -1 producerId: -1
producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 0
CreateTime: 1596513421661 isvalid: true size: 16380 magic: 2 compresscodec: NONE crc:
2973274901

5 baseOffset: 717 lastOffset: 1410 baseSequence: -1 lastSequence: -1 producerId: -1
producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 16380
CreateTime: 1596513421715 isvalid: true size: 16371 magic: 2 compresscodec: NONE crc:
1439993110

6 baseOffset: 1411 lastOffset: 2092 baseSequence: -1 lastSequence: -1 producerId: -1
producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 32751
CreateTime: 1596513421747 isvalid: true size: 16365 magic: 2 compresscodec: NONE crc:
3528903590

7 baseOffset: 2093 lastOffset: 2774 baseSequence: -1 lastSequence: -1 producerId: -1
producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 49116
CreateTime: 1596513421791 isvalid: true size: 16365 magic: 2 compresscodec: NONE crc:
763876977

8 baseOffset: 2775 lastOffset: 3456 baseSequence: -1 lastSequence: -1 producerId: -1
producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 65481
CreateTime: 1596513421795 isvalid: true size: 16365 magic: 2 compresscodec: NONE crc:
2218198476

9 DbaseOffset: 3457 lastOffset: 4138 baseSequence: -1 lastSequence: -1 producerId: -1
producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 81846
CreateTime: 1596513421798 isvalid: true size: 16365 magic: 2 compresscodec: NONE crc:
4018065070

10 baseOffset: 4139 lastOffset: 4820 baseSequence: -1 lastSequence: -1 producerId: -1
producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 98211
CreateTime: 1596513421802 isvalid: true size: 16365 magic: 2 compresscodec: NONE crc:
3073882858

11 baseOffset: 4821 lastOffset: 5502 baseSequence: -1 lastSequence: -1 producerId: -1
producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 114576
CreateTime: 1596513421819 isvalid: true size: 16365 magic: 2 compresscodec: NONE crc:
207330377

12  [root@nodel tp demo 05-0]#

XTHRREE:
—. HEFHE

1. HRABRFElogAEXHH,
2. JHEFERecord, EMEogAEXHRE, RANZMFEERE,
3. =T topicIRED X, FAlIAAZqueue, fFENZEIRTER.



Anatomy of a Topic

Partition 1
o |o|1|2|3|a|5|6|7|8]0

111
012\
Partition |14 1513]a|5|6|7|8|o! = Writes

1

Partition 11 /

1
2 o|1]2

Old » New

SHEEB Offset, TEIFP, JHESAEZEMNOffset @9, JHEEBHEZENOffsetE11, FRIAVEES offset@RL—1
RER /A ttopicKiDFEAY,

Producers

L writes

1
|
|
|
|
|

1(1)1
of1}2

LN

Consumer A Consumer B
(offset=9) (offset=11)

0(112(3|4|5(6|7(8]9

(3) WEEERSIXMHE, ENERRUNIBFERENHEERRNER, E—SBUIENSMENEE (8byte)
+i8%foffset (4byte) , MREFAXTERSIXMY, EATEEINESEE, HEIXNEN offset, AEHBENNN
indexX % ZlpositionfE 2, AEZEEEHlogX M, EHWEFTEMA LEIRAIndex3X 4R,

BB TproducerEFHE A MEEH SN EE, XA SEUHRNNBERA—ERLREIIF, FELRER
B FH R IHEEREE.

2.5.2.1.1 Rig2

1. FIERS|REEIndex X4

2. logAFEZIAEB N4K (log.index.interval.bytesiRERY) , —%£R35|{E82lindex 4, EILZE3]
XHZHRERS, EASANEBEHEMRBIRSIEE.

3. logXHhAE, RINFSE AR, Hmessage+Lfroffset+positionZAAY

4. RE|NXHHIBEHMNZHEoffset (4byte) +position (4byte) AR, HFRENEENE—TEEN
HxJoffset, RFZE4bytefirIA T, FINTETE, EXMREXEAFTEITERXRNoffset, XXNAFZ
ZEBRRY,



WBRRS|, R3IBEARS, BRoffsetAF, ZoEHRMIIEIERENO(gN), MRMKEDISEEZREZON).,
TRENT:

00000000000000000000.log

/ message 0

message2 1099

00000000000000000000.index

> message3 2389

NN

B /

1 0
HEE 0 |— 4 P message4 4567

3 2389
BEE 1 ><7 — message5 7888
HEE 2 \\ message6 9989
8 13344 I~ message7 11223

\

message8 13344

message9 15009

messageN position

Imi$ER5| HAN RIS EM IR AR,

relativeOffset position
4B 4B

{RIEZEZRS TSI

B A AL BRI - index XXfF

1 kafka-run-class.sh kafka.tools.DumpLogSegments --files 00000000000000000000.index --
print-data-log | head

IR offset 5 position REEEZXR, FARMREIENBERSE.

[root@nodel tp_demo_05-0]# kafka-run-class.sh kafka.tools.DumpLogSegments --files 00000000000003925423.index --print-data-log | head
Dumping 00000000000003925423 .index
offset: 3926029 position: 16359
offset: 3926635 positiom
offset: 3927241 position: 49077
offset: 3927847 position: 65436
offset: 3928453 position: 81795
offset: 3929059 position: 98154
offset: 3929665 position: 114513
offset: 3930271 position: 130872
offset: 3930877 position: 147231
[root@nodel tp_demo_05-07# [




1 [root@nodel tp demo_05-0]# kafka-run-class.sh kafka.tools.DumpLogSegments --files
00000000000003925423.1log --print-data-log | head

2 Dumping 00000000000003925423.1og

3 Starting offset: 3925423

4  baseOffset: 3925423 lastOffset: 3926028 baseSequence: -1 lastSequence: -1 producerId:
-1 producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 0
CreateTime: 1596513434779 isvalid: true size: 16359 magic: 2 compresscodec: NONE crc:
4049330741

5 baseOffset: 3926029 lastOffset: 3926634 baseSequence: -1 lastSequence: -1 producerId:
-1 producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 16359
CreateTime: 1596513434786 isvalid: true size: 16359 magic: 2 compresscodec: NONE crc:
2290699169

6 baseOffset: 3926635 lastOffset: 3927240 baseSequence: -1 lastSequence: -1 producerId:
-1 producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 32718
CreateTime: 1596513434787 isvalid: true size: 16359 magic: 2 compresscodec: NONE crc:
368995405

7 baseOffset: 3927241 lastOffset: 3927846 baseSequence: -1 lastSequence: -1 producerId:
-1 producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 49077
CreateTime: 1596513434788 isvalid: true size: 16359 magic: 2 compresscodec: NONE crc:
143415655

8 DbaseOffset: 3927847 lastOffset: 3928452 baseSequence: -1 lastSequence: -1 producerId:
-1 producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 65436
CreateTime: 1596513434789 isvalid: true size: 16359 magic: 2 compresscodec: NONE crc:
572340120

9 DbaseOffset: 3928453 lastOffset: 3929058 baseSequence: -1 lastSequence: -1 producerId:
-1 producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 81795
CreateTime: 1596513434790 isvalid: true size: 16359 magic: 2 compresscodec: NONE crc:
1029643347

10 baseOffset: 3929059 lastOffset: 3929664 baseSequence: -1 lastSequence: -1 producerId:
-1 producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 98154
CreateTime: 1596513434791 isvalid: true size: 16359 magic: 2 compresscodec: NONE crc:
2163818250

11  baseOffset: 3929665 lastOffset: 3930270 baseSequence: -1 lastSequence: -1 producerId:
-1 producerEpoch: -1 partitionLeaderEpoch: 0 isTransactional: false position: 114513
CreateTime: 1596513434792 isvalid: true size: 16359 magic: 2 compresscodec: NONE crc:
3747213735

12 [root@nodel tp demo 05-0]#

EREER5IXHHR, R3IBEHZINFICRE offset, ENREBERSIXMGFEMNEMNERS| N EBLIAT ZH0
BRI, SMAFIEM, £ Kafka 0.11.0.0 MAfE, HETHEFEFEETHNEBER. MR broker ifZ
1 log.message.timestamp.type IXRE N LogAppendTime , IAMEENERERIFRIFER, RZUNRIE
CreateTime NFTIERIEINZ

EER: timestampXHFHH] offset 5 index X{4HHY relativeOffset A2 ——X K. EABIENEAZREZEHIE
.

BE: NMOUEERBEN2ZRIEE?



Kafka F7Z7E—" concurrentSkipListMap FREFEEBTHEDE, BEREKRA, EMAE
00000000000000000000.index , BT _MEERBERS|IXEFFHEIARKT 23 R AZES|W, Bl offset 20 FR
12, AREMBEDEXEFRIYIBEME 320 FielfFEXREEEN 23 EE.,

2.5.2.1.2 Bja) &

ERBZERSIXMFR, RS|IHEEHBZIMNFICEK offset , EBRBIEERSIXMHFREMEMNERS BT BB ATAT Z 81
BRI, SWAFIEM, £ Kafka 0.11.0.0 BAfE, HEERPEEETHEEBER. MR broker inZ%
log.message.timestamp.type IREAN LogAppendTime , BRARBE M ERERISFEAZRK, RZUWERZ
CreateTime MFTERIEINF

BINEELIVHTEREE, FERIEXNBEBRSINREERSIMITH.
IFEBRS RSB A/ \ PN FORTHEE, EUTFRRRREE.

8F T 4575

RYIEJERZRS IS



00000000000000000000.timeindex

1596513421715 230

1596513421747 280

1596513421791 430

1596513421795 630

00000000000000000000.index

0 0 -
20 320
43 1220

56 1892

BE: EHEEY 1557554753430 FFAHEE?

1. BRI BBAIZEM N BESERT, 15§1557554753430ME8 1 AED BRP AR BB largestTimeStamp
BE—33tE, BEIEIA/NTF1557554753430 A HE DB, Ao EFrIlargestTimeStampiJit&
2 AEWZAGY BN NEEERSIXY, RIRE—FESIM, ERE—FERSITNNEHEFREK
F0, MEUZE, ENEZAGD BR&EIENATE,

2. BERZASBNREERS I, EXZIREEXN AR,

3. BESUHHM 320 MBI EFIRE R A/NT 1557554753430 HiE.

JEE: timestampXfEHA offset 5 index X{4HRY relativeOffset FE2——MAY, ENBIENBAZEEE



2.5.2.2 ;51

Kafka ;E{ﬁﬁﬁp E IL,\/EIEB&HR
HEMIER: REB—ERIMBRERS, SHESKANEURFHITEUERIER
HEES: S8 TNEREN Key #1TRE, WTFHEEE Key AE Value B, RFREBEE—THRA,

Kafka 21 log.cleanup.policy SEHHITHENEE, BNME: delete, BAJLAIEIFE compact ,

FHARFNNWEEIZE cleanup.policy ,

2.5.2.2.1 BEMIER

ET 8

HEMBRIESSMEYE log.retention.hours/log.retention.minutes/log.retention.ms IXiE HEREEHY
BN R, RBTZREE, MEEHRHTHIR. 2IAR 7K, log.retention.ms MAERTES

Kafka i B &2 ExH B ARIRS [BIBAITENL

BAEENZASD BRI NANERRSIXMY, EXRNEERSIXGPRE—FRSIN, HERE—FESIT
I EEFEREART 0, MBNXE, SNERGTIZEAETE,

At 2T EixiE TSRS EIE?
EnBEXHEUMAELENRER, HNEESINRNBEDBRNRANEESR.

HipRETE
1. MBENRFERES BED RNUBAR PR ETHFRNEEDER, RIDKB LR XL BED BRHE TR
1,

2. XLEHAEDERMAEXMRIN £ .delete B4,
3. RA—PA "delete-file" apRRIIEIRIESRMIPRIXLE .delete NERIINMH. FERHITHYE)A] BT
file.delete.delay.ms H{TIRE

MREIRE B E D BRP R ERFRAVEER?

Kafka 2D E— TN EEBRIEAERAEDER, ZBEDERAHER, MIRERNBSEDER,
FhEmtth s, BHIER.



ETHTKRN

AGHIRESSNE LRI ASHANESBITIREE, IREDN log.retention.bytes , BTHEDERAIAN
B log.segment.bytes HITIRTE.

MR 2
1. TESERBFRE T2 RN (HREEXER) (FFEDER) ﬁz%retentionﬁ)o

2. MBEXHE— LogSegment FFiaEH rIMIFRAY B iS5 ExpIS0 &
3. HATHIRR.

ETRBE

RIFEETESBRNT—TEHESRNERREEESATEFTHEXHNERRESE, &2, WAIMRMERLEED

7N sya)
E.

AR BEXHHERRBEH A —EEFTE—TASoBRNEERSE, FEIUERER, FIee5 2HBENE
BIEELBMIRT .

logStartOffset=60

'

0 21 35 57 71 89

HipRZTE

1. M\EFBBHE™ IL:\7J\EX HESER1T— Elu\ﬁﬁxﬂﬁiyb‘ﬂj$§iﬁz1 /J\H:IogStartOffset P
BRI EIIBREAZ

2. BEDER 2 0 F—1TBE D BRIEIRHEEEN3S5, /T logStartOffset, 1§ HEDER 2 bﬂ)\?ﬂﬂﬂJB?lZ}@UEP

3. BEZER 3 T— | THEDENREIBREZEN57, I TFlogStartOffset, 3§ HEDER3MARIBRE

4. BEDBANT—THEDBEMNEREEEN71, KFlogStartOffset, NIAFHITHIR.

II_,\



2.5.2.2.2 HEESREFER

1. 82
EEMEZKafkahy—FHH], FTIRERNMANERICERE, MASETHEAENETIREMIRE,

MNTEAHEENKey, MEAERRE, RFBHEE—FEE, BEHNSEESERNER TR,

2. NAiR

HEEMETE, MERTERR, TANERERSRAERERIFONAER. bW, Bef17ESpark. Flink LR
BN, SERMEAFERSF —L8E, XEHRETESBRIRS T —RAE-ANAEFEN, XEHE—B
HTREER (AfF. WE. MEF) BERT, MAITRITERERKONE., —THRBMATHANMEER R

ANEFENBRESOEINBEEN T, HFEREIN, BMIMNMEENTRPREFRELITE,

A ASEERENILEINBFEEMLEMB RFLER? XENAFINEHEBET LR

o KafkaBlZHIERXEFMEIER, sIMBEARAK, BRI MRA

o FRINBEFMENFRIE, FEREFMIIKeylILR TR, MENMRBERXLEKeySEUERE, THERE—
ENTEEENERE, EMKafkat BEEETE, RAFRLLIES HKatka, FREHIMEETSHEIE
EEAFHMATINT

Kafkad FREZRIRSM T RAENMA I, LLMBEINFES, BN FINIEENTRRBERSIEHFIF
Er9018, FIUASTIEMEE. B, KafkafBEEFRENFIFTUTSFIRBRNEE, TREESENAE
KLIE, FEMERERMEERT, EMIEESHMME (TR TR ELENE RO RHKIRL)

2.3 HEESAANZHAT

F R cleanup.policy EEIRE Hcompact,

Kafkaffe 222 ER G TopicBH MR :

1. iEFE TkeyhashBERG— /R LM RIS E
2. BRWES Moffsetx NAIKey R B ERENASHEIT, MREM T HMERN A B,

HEEBE VMR, FR&RE—Tkey 25, MIBRFTRILIMAAAEZkey X NAICR ., E—RITEEMAEHREE,

AR 8],
IR BEESESkeyBX, WRENHEBNkeyJnull,

[£%8 2 7EKafkafg & BT ER EFFTFFSegment K52, SegmentfIEFEMA TN FEIFTR:



Offset 0 1 2 3 4 5 6 7 8 9 10
K1 | K2 | K1 | K1 | K3 | K2 | K4 | K5 | K5 | K2 | K6 Log
Keys Before
Compaction
Vvl |Vv2|V3|V4|V5|Ve|V7|V8|V9 ;g ;;
Values
! | Compaction” ,
" v' “I ’/, ’// ’/
3 4 6 8 9 |10
Keys K1l | K3 | K4 | K5 | K2 | K6 Log
After
| @ Compaction
Values V4 | V5 | V7 | V9 10 | 11

EEHEEBINFREE, v AMERTopic
MHEHEE

H & E48 7] AR R -
BRAARERE HHEE IR SRS

- ARARISE B SLER A A
f9min.compaction.lag. msEMRRIEH R ERKEMR 2 RIANE T NRER B, MR, ERABTERE
NTBR. BTA{EA TopickImax.compaction.lag.ms/E 4 SERIEM I E!

(RIEZE) kEMEEBAYBT AR T
HBEE R RS EBRMZ BN RAER
o HERWRAREINE, EHEKIASENAFES, REMER—
o HEMRBEKIZIAEHE, ERHGHUENKINFIREF
FaMEAEREEELBIMBICENRENRT, REXNNFEAN, B, UREREEL
TopickYlog.cleaner.delete.retention.msfEAIET ] N EiA BGRIKES, NMEEEIEMBRICEAIFE deletetn

.U:bﬁ'ﬁEI

e MWHEFH
1T, fREBATBIEAIARE24/\BY,

2, BAIBENENME. BEBERSHEERS, XEXR

&S ERMFETopicl HEEE

.Ejﬁ)\l /R—F FIEZ]EIL:\IH}E%%,
AREBETUTILR:
1. log.cleanup.policy IXEN compact, BrokerfYECE, FZNI&ERFHATBERITopiIc,
2. log.cleaner.min.compaction.lag.ms, ﬁﬁ?ﬁﬁtiﬁi%ﬁ%ﬂ%dﬁﬁ%# E48, WRRBEIRE, FR&x
[E—""Segmentz4t, FiESegmentEH RI&HITELSE
BT I EA R RN B EE LRI B AR ESE.

® Jlog.cleaner.max.compaction.lag.ms,
BESTETED)

Kafkaf) HEEBEREH T E R, MEENCAENETERME, 5—iB, MCPURREETNA
HENEXN N ANZEMIE S A —IBHI B EPZZSTEA, BATRMEEMEIIREHN,

85
iF_, /\



2.5.3 B 1FhE
2.5.3.1 TN

kafkaiS1E6E, BRZHEMBINER, BEEWNZEM. DfhipartitiontFi#. ISREWERED . MUK "FTTFRABEREY
S RHMEARERTUTIE,

FRNARBAFEREN, MBROTLENEIVIE, BERREIOESIER.
nginxiISEREL B TE NS,

£4510

Eegn: EERXH, socket&ix

ZHRANTI: FTILB. BRI, XRE1~40URcopy,

1  buffer = File.read
2 Socket.send(buffer)

1. B BHEXHE, ERERERSAZENX;
2. BIR: BRARETXHEEE, copyFlapplicationi FfEFHbuffer;
3. =% BapplicationfATEFbufferFIRI%IE, copyZlsocketE R EETX(BFIRIERFANIZAE S

4, IR FFsocket bufferhEiiE, copyRIMEMINAL, HM-EHITMEE.



=2l / application buffer \
2 3
Z RN
kernel buffer A& socket kernel buffer
A
1 4
W= TR

SERIOREE, FEHTIORMT, FECPUINN FEN(RZSEIRAFSEER), RESIADMA(DIirect Memory
Access, EIEFAE231510))RIEECPUNHEMEXR, BIURcopyRFE " TAEE "M,

IR EANFEE M NB=TERIAR ., BRI UERMEETXERIIRRFE X,

kafkaf9m T I 72 -

1. NEBUBIFTA RN (Producer ) Broker)

2. MEXHEENE %X (Broker E| Consumer)

HIEEEBEHZIFLA, KafkafWEBIEATEXINNEANER, EROMATIRIERS D TFERMNAR
FiRBI/OME,

iR BITME &% (Broker % Consumer)

2 ZE @I DMA(Direct Memory Access, BE#z{zfi#g31h10))#2 12 A% Buffer

HiZ@1d DMA # M % NIC Buffer(socket buffer), FtZ CPU M.,

BR 7B ERIE SN, BMEX M ==> WERIZEBR—1 sendfile AMATHK, BMNIRRABMR L TR, Rt
AKIRS T 1E8E.

Java NIO¥Isendfilefgz 15w 2&FileChannel.transferTo()/transferFrom(),



fileChannel.transferTo( position, count, socketChannel);

BRE R XHEZEIOSIZE H X f[eadfileChannel, Eigit4asocketChannelki%; EEREsendfile, SEHEEM
brokeriZEXEMIE, WEHULLSIH,

BixskE, Kafka WEUEEMET TransportlLayer 3£58hY, EHFZ PlaintextTransportLayer i@idjava NIO #Y
FileChannel B transferTo 1 transferFrom &35SI EFZ 01,

kafka-clients-1.0.2-sources.jar org apache kafka common network = ‘€ PlaintextTransportLayer

¢, PlaintextTransportLayer.java

210 @] public boolean hasBytesBuffered() { return false; }

213

214 @0verride

215 ol @ public Iond transferFrom(FileChannel fileChannel,Ilong position, long count) throws IOException {
216 return fileChannel.transferTo(position, count, socketChannel);

217 }

218 3

7E: transferTo # transferFrom HMRIE—FEBEFERAEZEDN, SERERRAIIT,

Linux 2.4+ %@ sendfile ZELEM, BMUTEEMN,

2.5.3.2 T4ER

MEFERFAFIMN—MEBRNMEET, DUILAREDSHEE /0 AIRME,
B, MRBHarNBiREFANGET, EXEENTEEZRNAFNIEE,

KafkaiZzk Esocket bufferfIM LR, NARBAFTERELIE, BERATIFAMAR., AJUERAMmMapAREX
4BRET,

Memory Mapped Files
EHimmap, FEREAEFRME: SHUEXHRFRNT BFRETERAEMEEEHE Y.

ENITREZEENBRERFNPage RTMUE X HEIENTFNERMET . TTHRE Z EIRIMIEAEZL
BREZBRLSEERE L (BRAERAEESINNEK) .



FEALAAT

PN TF

2472 R
/‘-’-— ﬁ\
\k 4—"—/

X

>

BEmmap, #ERGEEEE—FXEARNTF (SRAZEMNARE) . ERAXMANATRERANI/ORHA, 85

TRAPZ BRI B E HITTHE.

mmapthE—MRIBEMNIRFG: A5, BEImmapFREEAREREENSIER, REAKIERESER

ERAflushiIHEZ EHIERENSEIER,

KafkaiZ it 7 —"1 S producer . type FZHIE =R EHNflush;
MR KafkaB NEImmap Z fG# 3 Blflush#A 5 B iR EIProducerl @ (sync);

EAmmapZ [FIEREProducerNERflushil &4 (async).

Java NIOSS X {4-BRESRI 5
Java NIO, 12T —"1MappedByteBuffer 2 v] LA LI A FIRET ,
MappedByteBuffer R gEi@id B MFileChannelfimap( B8, B&BEMA.

FileChannel.map()@#%x 75, BEASEIIZE FileChannellmpl.map()rfB1TEEIDKIRE, Emap0()/iEie

WA T LinuxW#ZEImmapHIAPI,

RAR 1 alea if Tvan? - ALY S

¢, FileChannelImpl.class ¢, FileChannel.java

Decompiled .class file, bytecode version: 52.0 (Java 8)

864 ®f @ public MappedByteBuffer map(MapMode varl, long var2, long var4) throws IOException {
865 this.ensureOpen();
866 if (varl == null) {

throw new NullPointerException("Mode is null™);



try {
var’7 =|this.map®(var6, var36, varl@);l
} catch (OutOfMemorykrror var

¢, FileChannelImpl.class ¢, FileChannel.java

Decompiled .class file, bytecode version: 52.0 (Java 8)

B =t =Nt =

1173 }
1174
1175 private] native|long map@(int varl, long var2, long var4) throws IOException;

11176

£ MappedByteBufferZf BT EM2

o mmapKIXHBREY, 7Efull gcit 7 21T, Hcloseld, FEFNBMRAFME XM, FTUARSTHER

sun.misc.Cleanerg3%.,

S— TR ES RN E FROXERAS:

1. RIERARRKERFERMNBIEFIENDT (page)R BENEF(pagecache)d, WMRFE(R )N EIZREIE
&, Mm% 7 ISYDIRHIART /0 RIE;
2. FRAmR, WREASSEMERERERAFEMNBIEIIFANEF, ZEHRFHERDSH

=R
AR—TARFTERRIESAUE:
1. REAF BN BESNNTESERNEFP, URAEE, WSKEREFTRINBNOTT, RERFH

BEENISRAITT,
2. BASIFRTTHIMBA T ITT, BERATESENNEIERTPNEIESAEE, RISEIEN—X
%

H— MRS, CRERENIEFLEMBONE AR TETERERERANTERT, B
HE— BRI ER TR, HE, BIEEMDIrect VOB, TUTEFREREL,

HEATTEFNRE, BlfEKafkalRBER, TTEFEESRIFAN, AMHARANEFANTEEE, ZHBR
AT RIEZ28E, EAMEPTIEFNXGZEN—BERBERERFRNE, IHFEHEREFENRESE
s

Kafkatp KEFEHATNEF, X2 Katka TMESFHLNEERERZ—,
HERREATIETF, HEERARIERIRES.

2.5.33IEFEA

BRERS T U E T EMRBIRMA, tEalFiiE(read-ahead, RATKE—MEERABEERIZANNTRE) M5
B(write-behind, KRZNHEEERFESHERAR—TAROMESHEIE)RA,



— spuxile

— irm assembly
W HE
35

rotation

Kafka FEIRITETRA T XHEMNANRENESR, BIREEERSXHNESEMMITE B, HFREBARIFENR
EEAER, ZMARNETHRENINFSZMERE, MUME Kaftka EREEFAEFENTR, EERABIFEANE
IT£,

mmap#lsendfile:

LinuxA#Zig M. TIFEE NMAJAPI;

sendfile ¥ IRFINZZTBRVEIRE, Flsocket buffer, HITMEKIE;
mmapiSHE X HIEIRIAE, IS, SRENRFERMEMEXXH L.
RocketMQ TEHZEE BT, AT mmap, kafka AT sendFile,

Awbdn =

KafkalRZIRZE R :

1. partitionllfiF 25, ROFIRHEESE, XEEM;
2. Producerf =ty IF A L Ebroker, REmMmapX ks, LIIRFHIRES N ;

3. CustomerMbrokeriEENEUE, EMAsendfile, YGRS HIEFIOSAZE T X G, HiEZIsocket bufferi
TR ERIX,



2.6 REMY

26.1E%

N

E ik

. Wproducer M Z KB EEAN— B XLERFEX consumerER A W E RN .

producerf]gER45ZMtopic, Z M partitionkHR, XLEEELFEENE—TESER, XMEMR T —
THENSMHES,

kafkafN FRHREE N AEE—topic, ARMGIERLEIS—topic, X consume-transform-
producelIREFERZ— I ESE@E, LLUEEBMENHELENIRPURENT, HERRBEHTEER

—
AN

Ko

producersy & producerFTERIN AR BERIEE, FilproducerBalAEFEMEE AR Z BIRTHRINE

=

E—TNRFRED, RIBESIVREXE, IUDA=MIBER, ARMERRESSIANGER, R5—ME
H.
1. RBProducer£r=EE;
2. HERHEBHETHEHZF, XTERESHEPHRERANER, MERITE R consume-
transform-produce &Il
3. RBconsumerBFER, XMBEHTSEMNAEX, REBFIRIVR—F, MALTES
SEMESIANNBN, MU—RASERXMIERL

NAXRBHSHES

. EAproducer X BERAIBER DTN ES, FMMUSINTERI2PC, FMMEESMIEE (Transaction

Coordinator), Transaction CoordinatorflZ BN T fR/RAMZFNIREE 05| ABIGroup CoordinatorfEikZ:
L

EZEEPEZATEVATLH, kafkaEFA— 1T AEBtopicRRFEBSHE, XM ZEERRER
topicRERBENIZHRIF—, B HEETransaction CoordinatorZEIBAVRSHIFIRAL, RAREE
EIESHH LIRS, FINBESHERARERIOMNSESIAS, _ transaction_state

A RNFBSFEcommitFlabortffhiglE, MEF KX Aread committedflread uncommitted FFHfRE 2 K
All, FRLAUEBRAFULEEIMRE SIS, X PHEFREControl Message,

produceriZzie E BRI & EREHENBREEEXBKN ZAINARTRESINEEE — T H—FRRR#H#ITR
B%, X Ei2Transactionalld, —produceri¥Y, B—1HE#HEETransactionalldiproducerfEfZizE Lt
BRXPMESARTERIRS., kafkaBRIEESINZRBR, FBAtEi&Htransaction id, X Transactionalld@
FF1RAIREN.

. TransactionalldgE*Bxproducer, thEEE% M MEMAERETransactionalldiproducer@rIZEEE, FRIASI

AT producer epoch3ERIEXT R —Transactionalld R E—NEEKAIproducer



21. 2HRFEFEAN
FS5EBIRILKafka topic FETM D RNRFEN. BSFEINERHBHMINEAREER.

B, BIREE—TRF EN-LB-EA BHRTLAER. B, XERESNRE TN AREFEX Ttopic
tpORRISEXMIZIE TIHEA, HEEESARTT —LLLE (WB=F (A) ) ZE¥EEBE Atopictpl, MR
BHHBANBHRIANBINHEH — LT, EREARMN, BMZERESANREZR T,

WME, REYEBANRREXETICHEEE, HEAZ Mtopic tpOjEZE, JHRZINEIERIEE (record
offset) WEWARICHIRRIRIBE (Committing offset) ., fEKafkam, 1@ IEEN—"1RFoffsets topicHIAER
Kafka topicsigFoffset commit, & EIXTEHoffsettfig3Lhoffsets topicA A BN RINHEE

T offset commit A Z3FKafkatopictliBm—RE N, FEBATHRNERRFBENEUNMRINEE, MNUES
PMEENDXNEFEANEERRF ZR-LE-EA B #RFEBEXToffset topicHlJEEBEItp 1B ST
EZN—8D, MMNUBNTREZRETH.,

2.2, ¥t B £l

HE(T@T RS NESProducerpic— MR Atransactional.id I E—FRiR G SRR RAMEF LHI )R, FEHIZEEHE
SHAtRESSIR IR FIProducersEfl,

APIERE L MProducerfE—MEIEN 1ZE EKafkaE i B /RiF Mtransactional.id, ZHjEAAIATR, Kafka
brokerAZaEMtransactional idi@EIT S S HBETMAIE, KafkathiBhl T —P5transactional.idf8xH
epoch, Epoch#Zfig& Mransactional.idIEBTENIE.

—Bepoch#ffit’k, ERIAFEREtransactional.idfl|HiepochAEF=E KM AEFT, KafkatELEk BiXLE4 ™
ENEEBSME N,

BMmE<Z: KafkarlBARIEConsumeriREREEHBRFEFSMHENERRESMEHER . ERRERERTHES
HHR, AREERIEESES.

23EFHEENX

AFETUERMARESRE, AREREPRE (F5) HE, ARKHPFILEES. BUTEK:

RFE: HEEBNNAREFANRETRRERBSHEH.

FAME: BrokerRREERIEMERRNES.

Hp: BSERENESTORFURBINFEESESER.

RA: BT XERIZEBIRBCREZSHETENEZSETEEE
ESHTIUBAEENHEER,

URAUSESHNFSSIEHBNRA, NWIFESHENZSTEBOENIRFEETHN (TESSEER)
MRLRR (MTESHES) NExINE.

vk wN e



X2: BEGIN
X2: M1-p0
X2: M2-p1
X2: M3-p1
X2: M4-p0
X2: COMMIT

My-p1

time ———»

—— X1: BEGIN
—— X1: M1-p0
—+— X1: M2-p0
—— X1: M3-p0
—1— X1: M4-p1
Mx-p0
—1— X1: M5-p0

—— X1: M6-p1
—— X1: COMMIT

Commit order: X2 < X0

Consumer processing order

o O O O O o
2222332%
ov—?v(\lmm
R S=5===
PO X §§ &g & &
=S XK XX XX
2 2o d
I
o
Pl 23 &z ¢
= X X X X

ELEF, 2XpofpHKESXIHMXAMEE, RRIFEFMHER. HEEEHESEABrokerfIitiE, HTE
FTRRTX2, FAINE T REBEX ZBIATTREX2EGER . ATEESHEHEEEXNMCHNER ZAIZIA, FEIXLE
HERERBE—FSHIHEEZRIATT.

9, E3EE

1. QIEEAEEND, FE:

o REEFMEMEREM (auto.commit) H1TRH]
o MAEMRBEmmtABEFERAFNIRIRcommitSync( )z EcommitAsync()
e % Eisolation.level: READ_COMMITTEDE,READ_UNCOMMITTED

2, BIBEME, ABUTHE:

o fig&Etransactional.id/E 4%
e fgFenable.idempotence/E 14

X

h. E5H

£

EFERBRRBSTR/ER/P LRSS S EHE R R EAERSMERMINEEESNS T AESNRES. £
HEESEHCR (FFa/ER/HlE) RIZFESNRER, ARESNERERAZZIBMBEIX. HEEFTETHE
ESHEPEMEAENES, BICNFAEENNER (BR/F1E) ERAIE,



ERA

ERAPNETTE

EXEANESINARS

Leader brokers (B&EEIETED XAIBroker)
EZHHERS

SESARTHIIMSENESNES (BETASOEBFNER) . ZATNETEFERENZEASSET
EH, AT REREEFENMESSHBILMEZRT, FHHRMNNAIMNERESSEFTEZEZINBNEF.

. EF=EIDMSSARS
BEEFEBER SR EFEIDNERAE,

FEREFEBNHARSSE L—TERRNESEXK., XESSETEEBENES (BINESISEMLIE
BARS; ARNNBFTEEZRBENRE)

AIMERERERBEEENGIREERLERTS, HRERSEEEHFESTH# ( consumergroup-topic-
partition) 5P EXMRE—TNERREBENTHERXEK, EESETEP, HFRFPERENREEE, %R
BESESNRRIAXEK, RBIRRICE (£ _ _consumer offsets XFAH) NERESH—HHEAN. B, FE
HRARBEN _ consumer offsets TP XBFFESE5ES. AL, REETEESZSTERY (F5ME=RME
[FEIEE) 5 SHAEFEWMERN, ERMNRHEBERNER, URESRERRNESHEXKNBARSE, HFMZR
MEFSLE,

AT ZE5LEINEE, HNFEN RS E
B, ERNEEMETRESESEINCR. FRITBFENRXEZFIC R HSIFRRE.
HR, FREEERFTERESESEIR, 532, NREASFHAENESBXE, NREERIEKNMIREIHE

BIEREZER _ consumer offsets FEUHIT—LEIEE,

I\, ESMNEZE

o ESWBHERTE _ transaction state EFHFED XMLeaderpy XF7EAIBroker, ERTIVIANL. RIZMUK
ERES. ESMARERTFERLTRRE:



o MR IFTEAIEMESNE—MERNHW, BSMEREAREEHWEERIZK,
o FEIIHIBERFMYNT BEHWHIFRA IEELENES:
o EFHBEADXRTIE.

n FZA0EBATAE,
. 5EEXEEHProducer ID,

FERRTICZMHAFNRERE (BS2XOMRERZESR) , BAENRESSESHWHAE SR,

N, EEHE
IENER
(B TA)

1. Producer: i+& 1 BrokerfENESMiERS.

2. Producer: [@ESENAZE&1%EBeginTransaction(producerld, generation, partitions... JiEsK, HEAMALA
RZES—TEEEFTHNEN, IRETFEFTERHRENTEAZT SN S0 RRES, WFER
BeginTransactiond B & XJMAY  consumer offsets TP XIEL.,

3. Broker: &£pESEID

4. Coordinator: [EESEMFEFENBEGIN(TxId, producerld, generation, partitions...)E&, ARG RIEIMA
BEFE,

5. Producer: EEU@N (8182 TH55ID: TxId)

6. Coordinator (and followers): ERZFEMHBIESNFRINESINENEED XER.

RIZGER
(EHHIR2)
Producer: RiXEHHRLGE/Leadersy XFfEfIBroker, 8 MEEREESTXIdMTXCUFER.
TXCIUXAFRICBESNRLRES (RBRREZH L) . £EFEFEREHRTEEID, BE2FEMEBER,
ZERHER (ETEERIRRES)
(BFFE3. 4. 5. )
1. Producer: &i(OffsetCommitRequestiF kiR 5 BSZHEFIKNSKEKVBNRE (W T—PESHMAMIBD
JLFFR)
2. Producer: &j%CommitTransaction(Txld, producerld, generation)i&ERAE S AR AFFMA, (R
My HRBEIRES, RTBRERES)
3. Coordinator: [EZE &5 HERTENNPREPARE_COMMIT(TXIA)IE KFH A% & ENK
4. Coordinator: MEFFREINE T LeaderpX (BHMWSEIRMNBEIRERR) AIBrokerKixz—1
CommitTransaction(TxId, partitions...)ig3kK.,
5. ERWSHIENBEREHEXLeaders XBroker:

1. BNREIE  consumer offsets FRIMLeadermX: —IZFEICommitTransaction(TxId,
partition1, partition2, ...)iE KM@ M2 XBroker KA Z (null)iE B (& B key/value) HLR1ZHE
RIRETXIdHMTXCtl (IREXNCOMMITTED) FER, Leadery XHIBrokerfathiEZs & IEMAL,



2. MNRZF _ consumer offsets FRfJLeadernX: BIVHE, 1%HEARkeyR G-LAST-COMMIT ,
valueffi @ T=x1d BYE, EITtHRNIZA1ZH BIRETXIAFITXCUZFEL, Broker@iEAz3 & XNA
6. Coordinator: MEHIEHIFIMAIFZCOMMITTED(TXI)EK,  transaction_state

7. Coordinator (and followers): =i EFFHW,

+. ESHIPILE

HESETFEREFVSERNMRAORRERE, AINRIEZES, MRBSEREN, FSHEREIPLES
HIESS.

e Producer: [@EEHEER ARiXEAbortTransaction(TxId)IERHFFIN, (—HERBEFENMNRTIESER
Hik)

e Coordinator: [A1ZFE5EEHEFTENPREPARE_ABORT(TXIAEE, ABMEAFE KIENMA,

e Coordinator: EEZWSHIENBHRETNES MNP AEIRLeadersy XBroker&iZAbortTransaction(TxId,
partitions...)iEXK., (YFLeadersy XBrokerlgiif5, ESMMMEZEH IEEHEIR_EEAIIRIZEML, )

T—. BEESHENKNY

o 4=E KixBeginTransaction(TxId):FFHEBISSIIN FEERE, £-&FERBRMTXIIER,

o ATEKRFEIUENAIBrokerfsiR: £FFENPIE (AEEM) F5 (EEFNTXIH) . IREFEHSEHRILE
£5, NihBREESSEBRERIEES, (NETREDFIEREIENINHEHIZFollower I EIRIIIER T
TEEMES. W, £FEBEKBIEEEEM, mNotLeaderForPartitionException NEEE M,

o AFEKiECommitTransaction(TxId)iEREBINHMN A EEFE, £-EFERBERMTXIIEILES, LY

. EENEYE

EHEEBEEEIZFEEFEEHERRNERICE. MRXELREESN—MD, XEEE? XAgEERIE
%, BAEAEXEE, ANEETETERERARENIZHERE X BEENZINERN.

MRZRFARFIESE (BIA1) BHRELR, HABSIONENUTRENR, WHELe S HERENE
F—H,

T=. ESBEXEE

1. Broker configs



Bo & 1

transactional.id.timeout.ms

max.transaction.timeout.ms

transaction.

transaction.

transaction

transaction.

state.

state.

.state.

state.

log.

log.

log.

log.

replication.factor

num.partitions

min.isr

segment.bytes

2, Producer configs

EcE I

enable.idempotence

transaction.timeout.ms

transactional.id

iR

iR

EmsH, BESMBRELFE Transactional dIZBIT A 2 B SR KATE, HERBMZ
A& Transactional diFREHAESIKSERH . FIAZ604800000(7K), XARFERE—K
BYLE P& (R 4EP EA8Id

EZRITHNRABI . MREFIHERNESHTEBIILEE, brokei$fEInitPidRequestd
IRElInvalidTransactionTimeout$&i®, XeILABFIEEFHLERE R, MMSBBFPLENS
SHESNETEIRRNE.

ERIMEH900000(150%), XEHEESHERIZENATEAIRSF LR,

FERZRStopicBIAEE., AMES
BERSETNDXE. BME:S0
EEZRESETINE NP XISRE/NKRE, TRINE2

BRIRSETMsegment A\, ERIAE:104857600F T

TE®RE

E SBR[
EESMBAREENPUEEEH THNES ZRISEFATEEMESRTHR KN
8, XPMEEEES InitPidRequest—i2 R X ZIE S AR, WRIZEART

max.transaction.timeout, fEbroke®iZEBEmsES, FKRIGEM, FHLHIN

InvalidTransactionTimeoutfiz.
ZHIAZ60000, XEBRGASHEETIFEERBI—2H, XEINNBERT
BEEAFN,

AT ESMR IR Transactionalld, XXIFEZMEFERTENIRIEIEN,
EAEATFEFIRARERBERTransactional diIE SERMEMIFHES 271
BA5H. MREERETransactionalld, M4AFEHNRFREER(T.

3. Consumer configs

(=

isolation.level

iER

- read_uncommitted: ARSI FEH B R R IZAE S,
- read_committed: (X AfRIS 2R EREESEEES ERTESMER, AT HIPR
BHF, IMREERERNOINEEREREER, BREINATEESTHMEH

N o



2.6.1.1 254

KafkafESI NBH 4 ZHI, Producer[@Broker&iXiEE, fAEBrokeri§ i RIEBMENE R R /S4aProducerik(gl
AckiES1E, RN T:

1.Send(x,Y) . 2.Append(x,y)
Producer Broker > (X,Y)

<
-«

3.Ack

Streaming Message

£R, ILMEMARENER, LEAAEProducerfE/RiA4aBroker I REIMIMNERE . LEAMA T XMZES
PRI IR :

1.Send(x2,y2) | 2 .Append(x2,y2) +
Producer % | Broker (x,7) |(x2,y2)| (x2,y2)
y 3.Ack (ERROR) A
5.Append(x2,y2) Agj
4 .SendRetry(x2,y2) Streaming Message
6 .Ack

T EXFIER, HProducerfB—RA&RIAEELSBrokerfd, Brokeri§iHE(x2,y2) BRI TEERT, E27ERME
Ack{ES4aProducerffsk Y (ELUINESRE) . A, Producerimfif/ EidAlEl, JEHBR (X2 y2)EFKIELSA
Broker, BrokeriZElZIHET, E)’)”\‘%u/ﬁ,m)_b[l SEERPR, ARERINREACK{SS45Producer, XHETE, EE

MAMREEIEN T MFAERRIX2,y2)RER.

=5t

RIEEHSERNRE, HREATESLE, MEEHRERIESHENNR, EELE, hERIERAE
REV—EUE,

FMBRFE, BHEBMSME: £(£(x)) = £(x) ., RBERTRIIEHRROLE,

tegl, RITHEIK, MRKY, FEEL. FEELZ DR, BERIRZER—TES NN,

= LI
AINME—ID, ERMFEIEEMNER, AFHE—tTc—ER.
Kafkay 7LIBEHF M, EERKEIZITEREPS|N T ProducerlDH]SequenceNumber,

e ProducerID: SN FAIProducertliGrt, S#OE—"1TMH—hrIProducerID, X Producer|DXI%E Fif

{E%%ET__{ E’]o
e SequenceNumber: XF&EProducerlD, Producer&iZEIEHIE 1 TopicklPartition&BIIR—MOFFIE

EEBIESequenceNumberifd,



B, RE—MERIRETHRERRE. IMERLT, SBERSIHMENREZR, LEaBrokerfERIZAKIESA
Producerfif LI ZE, SBRERN. FEIF RN TEAMR:

1.Send(x2,y2) 2 .Append(x2,y2)

Sequence=1 _

PID=1000 Sequence=1

- > PID=1000 (%x,Y) (x2,y2)
Producer < X Broker »| Sequence=0 | Sequence=1
3.Ack (ERROR) PID=1000 PID=1000
* A
Streaming Message
4.SendRetry(x2,y2)

Sequence=1

PID=1000
5.Ack

ZiProducer &3%5H B(x2,y2)45Brokerft, BrokeriZWEIE EHIGEEMEESRF . LS, BrokeriR[EIACk{ES
‘aProducerfit, KEFESHProducerZIRACkIESRM, XTFProducer®ii, =MAEIRANE, HEHEX2y2)EBR
Kix, B, HFSIANTESMY, EEXEETMF TPID (ProducerlD) F1SequenceNumber, 1BEI#IPIDF]
SequenceNumber&ix4aBroker, M ZRIBroker& 7 ZRIAIZMIEEIIESR, BATEERFPIVEERMIRE—%
(x2)y2), FEHIMEERIENIE)

EFimEAERProducerft, SEFIMEUITHAE:

1 // ZH—"1ProducerW &
2 Producer<String, String> producer = new KafkaProducer<>(props);

fforg.apache.kafka.clients.producer.internals.Senderz£, fErun()FHE—"TmaybeWaitForPid()/i%, Rk
4 R—ProducerID, SCIMLREIIT:

private void maybeWaitForPid() {
if (transactionState == null)

return;

1

2

3

4

5 while (!transactionState.hasPid()) {

6 try {

7 Node node = awaitLeastLoadedNodeReady (requestTimeout);

8 if (node != null) {

9 ClientResponse response = sendAndAwaitInitPidRequest(node);

0 if (response.hasResponse() && (response.responseBody() instanceof
InitPidResponse)) {

11 InitPidResponse initPidResponse = (InitPidResponse)
response.responseBody () ;

12 transactionState.setPidAndEpoch(initPidResponse.producerId(),

initPidResponse.epoch());



13 } else {
14 log.error("Received an unexpected response type for an
InitPidRequest from {}. " +

15 "We will back off and try again.", node);

16 }

17 } else {

18 log.debug("Could not find an available broker to send
InitPidRequest to. " +

19 "We will back off and try again.");

20 }

21 } catch (Exception e) {

22 log.warn("Received an exception while trying to get a pid. Will back

off and retry.", e);

23 }
24 log.trace("Retry InitPidRequest in {}ms.", retryBackoffMs);
25 time.sleep(retryBackoffMs);

26 metadata.requestUpdate();

27 }

28 }

2.6.1.2 ESEIRME

HEKafkaESH, —PRFIERIE, RIBREREATUSHIMIER. HRUT:

e RBProducerEfEHR, XMIZRFESSHNN

o SHEHBRMAEFHBHE, tbilConsumer&Producert®®,, XihizsmE—figKafkalil B PELIRE AVKER,
FEESNTN;

o RBFConsumeriHEEE, XMIREELRINBEHRENAAK, FFEICommit OffsetshER—E, M HIXFH
BRAEESHSINEN,

1 // VEtES, FEIEMRtransation. idEME D EC

2 void initTransactions();

3

4/ ABES

5 wvoid beginTransaction() throws ProducerFencedException;

6

7 // ANConsumerigHtMIESESACcommit Of fsetsHIRIE

8 void sendOffsetsToTransaction(Map<TopicPartition, OffsetAndMetadata> offsets,

9 String consumerGroupId) throws ProducerFencedException;
10

11 // BRRES

12  void commitTransaction() throws ProducerFencedException;
13

14 /) BEES, XUTEIRESHIRE



void abortTransaction() throws ProducerFencedException;

=H11: BPProducer, FRESRIBEENX—REIE:

package com.lagou.kafka.demo.producer;

import org.apache.kafka.clients.producer.KafkaProducer;
import org.apache.kafka.clients.producer.ProducerConfig;
import org.apache.kafka.clients.producer.ProducerRecord;

import org.apache.kafka.common.serialization.StringSerializer;

import java.util.HashMap;

import java.util.Map;
public class MyTransactionalProducer {
public static void main(String[] args) {

Map<String, Object> configs = new HashMap<>();

configs.put (ProducerConfig.BOOTSTRAP SERVERS CONFIG, "nodel:9092");

configs.put (ProducerConfig.KEY SERIALIZER CLASS_ CONFIG,
StringSerializer.class);

configs.put (ProducerConfig.VALUE SERIALIZER CLASS_CONFIG,
StringSerializer.class);

/! REEFIFID

configs.put (ProducerConfig.CLIENT ID CONFIG, "tx producer");

// FESID

configs.put(ProducerConfig.TRANSACTIONAL ID CONFIG, "my tx id");

// ERISREBHAIA

configs.put(ProducerConfig.ACKS_CONFIG, "all");

KafkaProducer<String, String> producer = new KafkaProducer<String, String>
(configs);
/! IRES

producer.initTransactions();

/! FRESH

producer.beginTransaction();

try {
// producer.send(new ProducerRecord<>("tp tx 01", "tx msg 01"));
producer.send(new ProducerRecord<>("tp tx 01", "tx msg 02"));
// int 1 =1 / 0;

/! RRZES

producer.commitTransaction();
} catch (Exception ex) {

// HILES

producer.abortTransaction();
} finally {



/1 RAEFE

producer.close();

E=HI2: fEHR-FiR-4F RN, ERESRIENXXKRE,

package com.lagou.kafka.demo;

import org.apache.kafka.clients.consumer.*;

import org.apache.kafka.clients.producer.KafkaProducer;

import org.apache.kafka.clients.producer.ProducerConfig;

import org.apache.kafka.clients.producer.ProducerRecord;

import org.apache.kafka.common.TopicPartition;

import org.apache.kafka.common.serialization.StringDeserializer;

import org.apache.kafka.common.serialization.StringSerializer;

import java.util.Collections;
import java.util.HashMap;

import java.util.Map;
public class MyTransactional {

public static KafkaProducer<String, String> getProducer() {
Map<String, Object> configs = new HashMap<>();
configs.put(ProducerConfig.BOOTSTRAP_ SERVERS_ CONFIG, "nodel:9092");
configs.put(ProducerConfig.KEY SERIALIZER_CLASS_ CONFIG,
StringSerializer.class);
configs.put (ProducerConfig.VALUE SERIALIZER CLASS_ CONFIG,

StringSerializer.class);

// i%E&client.id
configs.put(ProducerConfig.CLIENT_ ID CONFIG, "tx producer 01");

// REEFHid
configs.put (ProducerConfig.TRANSACTIONAL ID CONFIG, "tx id 02");

// BEMBISREIAIIA
configs.put(ProducerConfig.ACKS_ CONFIG, "all");

/! EREEM
configs.put(ProducerConfig.ENABLE IDEMPOTENCE CONFIG, true);

KafkaProducer<String, String> producer = new KafkaProducer<String, String>

(configs);

return producer;



public static KafkaConsumer<String, String> getConsumer (String consumerGroupId)

Map<String, Object> configs = new HashMap<>();
configs.put(ConsumerConfig.BOOTSTRAP_ SERVERS_ CONFIG, "nodel:9092");
configs.put(ConsumerConfig.KEY DESERIALIZER CLASS_CONFIG,
StringDeserializer.class);
configs.put(ConsumerConfig.VALUE DESERIALIZER CLASS CONFIG,

StringDeserializer.class);

// REHTRHAID
configs.put(ConsumerConfig.GROUP_ID CONFIG, "consumer grp 02");

// NERHEBEREGENBEA, BAZEFHIA
configs.put(ConsumerConfig.ENABLE AUTO COMMIT CONFIG, false);

configs.put(ConsumerConfig.CLIENT ID CONFIG, "consumer_ client 02");

configs.put(ConsumerConfig.AUTO OFFSET RESET CONFIG, "earliest");

// RIZRERRAVHR
// configs.put(ConsumerConfig.ISOLATION LEVEL CONFIG, "read committed");

KafkaConsumer<String, String> consumer = new KafkaConsumer<String, String>

(configs);

return consumer;

public static void main(String[] args) {

String consumerGroupId = "consumer grp id 101";

KafkaProducer<String, String> producer = getProducer();

KafkaConsumer<String, String> consumer = getConsumer (consumerGroupId);

// BSEHAEL
producer.initTransactions();
/TR ER

consumer.subscribe(Collections.singleton("tp tx 01"));

final ConsumerRecords<String, String> records = consumer.poll(l 000);

/I FEES

producer.beginTransaction();

try {
Map<TopicPartition, OffsetAndMetadata> offsets = new HashMap<>();

for (ConsumerRecord<String, String> record : records) {



86 System.out.println(record);

87

88 producer.send(new ProducerRecord<String, String>("tp tx out 01",
record.key(), record.value()));

89

90 offsets.put(

91 new TopicPartition(record.topic(), record.partition()),

92 new OffsetAndMetadata(record.offset() + 1)); // REEERR F—
FEHBIER

93 }

94

95 /! BZHBNRBERRIENESZN—TD, MESERMER (TMEERREE)

96 producer.sendOffsetsToTransaction(offsets, consumerGroupId);

97

98 | // int i =1 / 0;

99

100 /] RREBSH

101 producer.commitTransaction();

102

103 } catch (Exception e) {

104 e.printStackTrace();

105 // EIRES

106 producer.abortTransaction();

107 } finally {

108 /! RARIR

109 producer.close();

110 consumer.close();

111 }

112

113

114 }

115 | }

116

2.6.2 I=HI2%
KafkafEB4B1E T Moroker, broker.idigEbrokerfIHe, HETEES,
KafkafE®t FRIZIMEE, BREFIOK.
SMHPREEEFEIF, BIAEFEET FollowerBlAHLeaderBIA,
BIARSHISR (AHEIADK) FOSR (HESEEAHK)



=HIz3R 2 — T broker,

=5 230R T —fkbrokerf9IhaE, MfaTileaderp XagitzE,

2.6.2.1 brokeri%z

Broker0 Broker1 Broker2
: :
! P1 P1 : P1
I | Leader Replical : Replica2
[
e :
i- _____________________________
P2 [ P2 P2
Replica2 : Replical Leader
|
d e e e e e e e e
SRR DR SR I |
[
[
[ P3 P3 P3
: Replica2 Leader Replical
[
[

EBBEE— 1 BiibrokerfEZookeeperd Bl IIRAT I 52 <kafkazkChroot>/controller ,

HftbbrokerfEizizHl23 T R Bli2Zookeeper watch38R, {EMZookeeperfIEIFHlHIEKIZTI RIIEE,

BD: Kafkai@idZookeeperfd ozl it IE ot 25 SR BE IR HIES

TEAH, TR /myKafka/controller —"zookeeperlgffTm, EH "brokerid":0, RnHBIIEHIZZE

broker.idy0fJbroker,




[zk: localhost:2181(CONNECTED) 3] get /myKafka/controller
{"version":1,"brokerid":0,"timestamp":"1596122550321"}
cZxid = 0x39%

ctime = Thu Jul 30 23:22:30 CST 2020

mZxid = 0x39b

mtime = Thu Jul 30 23:22:30 CST 2020

pZxid = 0x39b

cversion = 0

dataVersion = 0

aclVersion = 0

ephemeralOwner = 0x100000034460001

datalLength = 54

numChildren = @

BNMELRIEHIZREIT Zookeeper HIZMHIBIZIRIEIRBF— 120, FUEE KK controller epoch, HAth
broker EX0iE 271 controller epoch f5, WRIWEIHIZFIEF L LNEEZRIBepoch FIER, MIZBEEEAN], DABALE
"R,

EEal = —"Leader@lZ D XFifERIbrokeratl, FEEEFMILeaderBA DX, BRIEMTEBETRLTHFN
R BRARIE S T HiLeaderBIA D X, WMRIEEH KA LeaderBIAD XA—1%, ITEMN? BNT. BTLHF, B
RERLTHFRMERSER,

[zk: localhost:2181(CONNECTED) 7] get /myKafka/controller_epoch
9

cxid = Ox1b

ctime = Sun Jul 26 11:50:06 CST 2020
mZxid = 0x39c

mtime = Thu Jul 30 23:22:30 CST 2020
pZxid = 0x1b

cversion = 0

dataVersion = 8

aclVersion = 0

ephemeralOwner = 0x0

datalLength = 1

numChildren = 0

HiTHIZR LRI —1 broker EEBE &R, Btk ELeaderdlAy XiFollowery XFEE—HiLeader (X5
XHEMNILFREX broker 1)



. BB EAERNbrokergil 7 ?
2. IBHIZZEEE SV broker E fa SR AURHRIILE > X M Leader g4y

TEH, <kafkaChroot>/brokers/ids/0 fRfFiZbrokerfIER, tTRAIGITR, MRbrokervREN, 1%

SRHEHISATER ids TR, " ETRFIRREZMN, SRIEHRFIBA.

[zk: localhost:2181(CONNECTED) 10] get /myKafka/brokers/ids/@
{"listener_security_protocol_map": {"PLAINTEXT":"PLAINTEXT"}, "endpoints": ["PLAINTEXT://nodel:9092"7, " jmx_port":
-1,"host":"nodel", "timestamp":"1596122550833", "port" :9092, "version" :4}
cZxid = 0x3a0

ctime = Thu Jul 30 23:22:30 CST 2020

mZxid = 0x3a0

mtime = Thu Jul 30 23:22:30 CST 2020

pZxid = 0x3a0

cversion = 0

dataVersion = 0

aclVersion = @

ephemeralOwner = 0x100000034460001

datalLength = 180

numChildren = 0

B2 B H XL Followerg| AN X, HIBEENIZMAFLeaderp X, ARRBFAAESS Hleaderpy XA
FollowerH4 broker &i%i5K, iZIEKHEES TERHLeaderglAo XA KRiEEFollowerBI AP XHER. MG,
fLeaderp XFRAMIEKEATEZEEENIER, MIREETIBMELeadergIAD XHEHEE .,

Wing|2R AT — broker IINERERS, ©A{EMH broker ID RIEEFIMAK broker EZ88ME D XA,
WMRE, THZBRMIETEBAAELFIONG broker F1E A broker, #i broker ERVEIA D XFIEMLeadersy XERE
SHEEE, HleaderpXFHERES .

&g

. Kafkaf$F3 Zookeeper D L HUESRITHISE, HET RIS IR H SR RIBANZHIZE
2. EHIRARETRMASBHASEEHMHITS I:Leaderi'?—-ié
3. #EHlIZR{EAepoch kiR %", “MN"ZEM T RERIAN B S HRIEHIEE.

2.6.3 Al EMHARIE

ﬁJLTOpiCE’]Ejﬂ;jL\/{TEE --replication-factor 3, RO XMEIARE, ~EBIbrokerfVE=E.,

2. LeaderEMFEBNT S, MEMEBIZANZFollower, Producer R3EiE B &k i%:ZLeader, FollowerEHAlth
Zl|Leader EPullEiE,

3. ISRELeaderfa R EIPH S HRIFRISMIReplicadlk, BIHANERMEIARTIR, MR —TFollowEEKZ,
LeaderFEMISRHFIR, FERXZERERZFollowEHIHTE 2 FollowtkAt[E);& B [MLeader & ixfetchidk
(BE: replica.lag.time.max.ms ZXIAME: 10000),

4. ATRIEAEM, FIIRE acks=all , FollowerlREEEE, &f%Leader&iXACK, —BLeaderl&&| T
ISRFETEReplicalACK, Leaderfficommit, %B{(_\Leader,?\}nr‘n]Producer?’,vtbACKo



BIAR S EC:

HEMopich —-replication-factor AN(N>1)ES, T PartitionZFEENTEIA, FRfEreplica, RN L2
replicald D ELRIZENERE ., ML, partition D EEtBREEEEN S HER, I T BIFNREHIYE,

BADEN=THB:

. WEhERIA o B F & Mbroker £
2. SFFE N broker EPEENS X, BHEMEIAEE Mbroker £
3. MEMEbrokerfBEHNZREER, REBDXNENEIEARDEERENER _EAbroker,
AAREENZBEENERT:

1. UZlK ) OB AR IIE—oroker, #1THEC, %31 MbrokerF I REFENL AL E H1TE18.,
,\,\mU$ WIEINREHIT .

Producer1 Producer2
Broker1 Broker2 Broker3
Topic1| Partition0 | | Partition3 Topic1| Partition1 || Partition4 Topic1 | Partition2 | Partition5 ¢
anpP" "'.-----.-E*u..."""-..---
‘ a e,
Topic2| Partition0 | | Partition2 Topic2 | Partition1 | | Partition0 Topic2 | Partition2 | | Partition1

[~ /\_

‘e

-..... .--lE*ﬂ""-.“

=L
S RN
Consumer1 Consumer2 Consumer3 Consumer4 Consumer5 Consumer6
Consumer group 1 for Topic 2 Consumer group 2 for Topic2

2.6.3.1 KIEA
KMEARIFIE
replica.lag.time.max.ms BAIAK/\A10000,

ISR —FollowerglZAsj# fGLeaderg) AT [B) 810 54X replica.lag. time.max.ms 38 ENEREIEIE R
BIARSR, EEI I Followerglads5l HFRISR,

E{RTIRIE: HFollowerglAYS LeaderBIZAMLEO Z BRI HEEEREHS R, NIAAIZFollowerglAEZE#E -
LeaderglZs, WETEFZEIARIastCaughtUpTimeMstRiR,



KafkafIEIAEIELE (ReplicaManager) EoiftREsI— T EIATENNERES, MXTENESSENE
B LRI EI S RIARastCaughtUpTimeMsZBER B AT S replica.lag. time.max.ms EEMIE.

KafkalRIGERAIRER T —RRE MAME R =SB AR

1. FollowerglZ&#iER{E, HE—ERREIRNZEMLeaderg|ARICEIFIERK, LLISNEERIFuUll GC,
2. FollowerglA&#IZEDTIE, E—ERATEIRNER LB ELeaderg) A, LEUIIOFHEIT K,

REI TR T BIAREF, BAFEIMNABEIAEH LLeaderg] A ZHIBEREL T RIBCRSH,

NR—"FollowerBI AR TRELERE (LEalEH) M ML, 2EX LS, FEEH EleaderBlRZAIHZ L TR
LN

KBENIEN D XD EE R TEEKafkatEEIEITNEE D . KafkaRG1RRME T —MEXAELT, BD
UnderReplicatedPartitions, XNATBAETIMXiAIE):

1 kafka.server:type=ReplicaManager,name=UnderReplicatedPartitions

ESCERATEZTOMEL., TR WRKafkaEB EEMDXiER (kafka-reassign-partitions.sh) RIAT{E,
XMEtBEATFO,

2.6.3.2 Bl&EH

HEEHEE (log replication algorithm) AIFUREMERRIEE, WRESFEFIHEEEHKIER, MHA
Leader HI#PE, FriZttifLeaderth M BB IZER, FEHIIKIER, KafkasMizigLeaderfJISRE@IEFE—
FollowerfER X9 XirkILeader,

BMH XM leader £4HFP—Nin-sync replica (AFEIAFIR, XFRISR) ., LProducerf@broker&KiEHEE, H
BHREANEINNLeaderp X, AFEHIEIXTHXAFFEEIAFR, ACKS=ALLE, REREERRINEHIZIMERTE
A& (ISR) f7, XFHEETEWIER.

HAERTRER—TEIES leader XEFH
— 1 EIARS leader REFFTNERBRS, TEEHE:

o ERIZ (Slow replica) : follower replica E—EZRSBIAN—BE /5T L leader WEHE ., ERXMIFRA
&R RREZ—R follower replica £RY I/OHAzH, SHERHRAHAEHEIEILEEM leader jE & IE S AIAT(E]
2K

e R{EEIA (Stuck replica) : follower replica TERIK—ERAT[E]AZ LM leader SREUES. . XAJEER AN
GC {20, HEEALIMEE;

e RIEzhEIZAS (Bootstrapping replica) : HAFLENEIEMEIAREFHS, F# follower replicas 24
EHH, BEIERL leader WHTS.

HEAEET leader P XIS, XTBIRBINNR AR HHEN, £ Kafkad1, BIAEIHET Leader iR

#E replica.lag.time.max.ms =,

MEAFIAE N BIARLFHEIRS

BId replica.lag.time.max.ms RAM-KEEIZA (Stuck replica) EFMEIER FEEERIFIITIE, BEIRER
follower BIZAS}&A M leader RIFIRENERAAT[E], BITIX TR LA#ERT follower RBIER. B—AHH, EREEHE

WNAREFIERIZA (Slow replica) MERRBAENRENEAFEERXMERANZ T ERREXLESHIT T BERLY
T, BRENKMENET REEFSHFAEE-R,



2.6.4 —EUMERIE
—. B&
1. FKGIHFIE

JKAISIKED (watermark) —id, RRfUEER, BMufg (offset) . KafkalRiBH{ERNBFEEKAL, HW
(high watermark) ,

2. BlxAme

KafkaZy X{ER Z T &EIA(replica)iRt =T .

3. LEOFIHW

BT XEIARNRAEERITEZNEM: LEOFIHW,

e LEO: BIHERImfI(log end offset), 10k TZEIABEH T —FKEEMNAIZE, WMRLEOC=10, FBAKRT
ZEIRRETI0XER, (RBETEERI0, 9], 5%, Leader LEOFFollower LEOMEFTE B XA,

e HW: Bl EEHREIAIKAME, XNFE—TEIANKRMES, EHWERSATLEOE, NFETFHWENAMEE
BHWIANANZREEMN'H (replicated) , Leaderg)AFIFollowerBIZRHIHWEEI ARG,

HW: KBEEIIXET

. ' Jy
(=577

LEO

FEF, HWER7, RRUBRE 0~-7 MAIEHEHELA T ERIRT” (committed) , MLEOERZ14, 8~13
FEEMERTEEM (fully replicated) ——AAKRE14? LEOIERMNRZE T —5%H EEIRIAAIRE,

HRELEZHEED X FlLeaderBlARPUBKT 2 XHWEIER,

—. Followerg|ZA{alAtEFILEO

FollowerglAs R Eith@ LeaderBIAprERIbroker £IAFETCHIE R, —BFXEUHEEBENE SN HEERHITED,
B8 AFollowerBIZARMILEOZ AT EFHAIR? EHALEMNMZIA, KafkaBfEFollowerg)ZALEO:

1. —ELEOfRTFTEFollowerglAFR7EBrokerfIgIAE BN ;
2. B—ELEOfRTFE#ELeaderg|AFREBrokerfVEIAEIZN A, LeadergAt23 H1R7F T FiEAYfollowergl Ay
LEO,

Kafka{EFERTE BB FollowerRBIAFEFHEHWIE; FBEEEE)LeaderglAEIHEHW,
1. Follower&lZ<fyzAithL EOfa] RS B A2



FollowerBIZARLEOEMEHGHILEOE, BAMBEAN—FKER, LEOEMESEEN. HFollower&i%
FETCHIEK/G, Leaderig#iiEiRE4AFollower, LtRYFollowerFFigLogG iR, MMBEIEFHLEOHE.,

2. LeaderifFollowerBgLEOfa] At B E?

LeaderimigFollowerfLEOE #1 &k £ ELeaderfE & EFollower FETCHIEKRAS., —B LeaderiZZlFollower
AIEXMIFETCHIER, EStMLogHiZEMENRIEIE, LaFolloweriREIZNIER], St FiFollowerfILEO,

=. FollowerglA<{alitEEHHW

FollowerBFHWAEEEEHFHLEOZ /G, —BEFolloweralLogERiUE, SidEFHESHHWIE,

EEE HBILEOE S FETCHIMA i LeaderfIHWAE, EXFE KV NETENFHIHWIE,
BN: @& FollowerfILEOAFLeaderfJHW, Follower HW{EAE& AFLeaderfHW1H,

HW: KEZERIXET

RIERZ
, A

i

0|1 2 (3|4 |56 |7 |89 |10[11]12]13 14§
. : N

ERR
LEO

M. LeadergIZsfalitEHTLEO
#FollowerEFLEOERE, LeaderELoghf BB E SHILEOE,

fi. LeaderglAfalitEFHTHWIE
LeaderfJHWIEFL B D XHWE, EiEHIND XEURISEEBRENTT LM .

LeaderzEid A0 XHWRITHARIER :

1. FollowerBIZff 9LeadergIARt: KafkaEiXEEFHOXHW,
2. Brokergiin SHEIAHWBHHISREY: BT XHWERSEEETMEELEN,

3. £ &MLeaderBIASEEN: RABNEESERMLeaderfILEO, ARENBHWEHESHTEEMN

4. Leader#hiEFollower FETCHIERAT: BTMLogiZENEIE, ZESREMD XHWIE

&g
HKafka broker#f IE® TR, o XHWENEHRNINER:

1. LeaderZ MEPRODUCEERAY
2. Leaderfb¥BFETCHIEKAT,



LeaderfIfa EFTH SHIHWIE? Leader broker E{R7E T —EFollowerg|ARILEOU N BSHILEO, HEIXBED
XHWHAY, Ea%HIEFEEENEIAR, REIIMLEO(EiELeaderfILED), HikiRR/MILEOEENHWIE.

HFERENFMS, (Z&E—) ¢

1. &FISRAH
2. BIARLEO%E G T Leader LEOBJRI KA AT replica.lag.time.max.ms ZEUE(ERIAZ10S)

gNRKafka RFMFE— P FERIE, BED XHWERMAZZRZLREISRTINEIE, EXERAELAET
“MZIFENISR'EVERE, FEUERATREE I D RHWIEHGT ISRAEIALEOMIER——A 21T, ERD KHWE X ZISRH
FrBEIALEOM &/ \E

75. HWHILEOIEEEFRHI

HABRIZRBE—topic, BHX, BIAEFE2, Bl—LeaderglAF—"Followergl4ds, FH{1&E T ZHproducerk
E—FKEER, brokermiIRIARRRREMHAEB UKL XHWEUEIHEEFHN.

1. MRS

¥iaEfLeaderMFollowerBJHWAHILEO# 2O & KiRABSAIBHLEOR-1, AEXAF M ZFHIITIE),
LeaderfifJRemote LEO$EMIFL ELeaderif{RTFAIFollower LEO, tH¥IIALER0, LR, A£F=ESHE R FEEER
‘Aleader, TFollowerB&FIAA R4 Leader RIAFETCHIER T, (BENREHIERLHAMASRE. EE—IR
fIE, Follower &EERIFETCHIERE N T EIREME N S & FELeaderimfIpurgatory®, 45500ms
(replica.fetch.wait.max.ms ZE)BNERBHEITTH. MEETFHRELETELKREIE, NKafkas BohIREEZ
FETCHIEX, illLeaderd#4E4hiz,

Leader Follower
HW=0 HW=0
LEO=0 = *  LEo=0
Remote LEO=0
FETCH

2. Follower&3:FETCHiEKELeaderMESEPRODUCEIE R Z G

producerfgiztopicp X &ET —KER

EERS BPIRS 20 T B R



Leader Follower

HW=0 HW=0
LEO=0 = * Lro=0
Remote LEO=0

FETCH
AT —
HW=0 HW=0
— ——_—
Remote LEO=0 0 LEO=0

LEO=1 wmip 1

W EEFTR, LeaderiZNZEIPRODUCEIE R F EMMUESEIE:

1. BHEE A\Log, [EITBNEHLeaderB2HILEO

2. 2 EHiLeader HW{E, fRIZLILATFollower@sR ZIEFETCHIER, LeaderimfR7FAIRemote LEOMKSAZO0,
EtbLeader& bR E B S MILEOERMRemote LEOE, AM&/IVERO, SHAIHWEER, BMAREHMIX
HW{E ({580)

PRODUCEERMIEZMEEEWNT, LeaderimiIHWIEMRZAR0, MLEOZ1, Remote LEO2Z0,

Bt FivEx |B{E hiE giE

Leader LEO PRODUCE&MESERK, 0 1 BNT—FEE

Remote LEO PRODUCE4METEAY, 0 0 WARFetch

Leader HW PRODUCEAMESERY 0 0 min(LeaderLEO=1, RemotelLEO=0)=0
Follower LEO PRODUCE&LESE /Y 0 0 W KFetch

Follower HW PRODUCE4METZR, 0 0 min(LeaderHW=0, FollowerLEO=0)=0

fBRigttAtfollower 832 TFETCHIER, NMPASTEUT:



Leader Follower

HW=0 HW=0
Remote LEO=0
HW=0 0 0 |— HW=0

Remote LEO=0

LEO=1 wpe! 1 |«—FETCH (Fetch offset=0) 1 |S— | EO=1

Response (Leader HW=0)

A5l Yfollower &IXFETCHIERAT, LeaderimRILbIBMRE

1. 1ZELog#iE

2. Effiremote LEO =0 (Aft4AR0? EANLEFolloweri®& BB NXEHE, LeaderflifaffgiAFollowerifsk
BANIR? X2@idFollower &k FHIFETCHIE K FRYFetch offsetEHaER])

3. 2 EFHFOXHW: LkAfLeader LEO =1, Remote LEO =0, #%XHW{E= min(Leader LEO, Follower
Remote LEO) =0

4. IBFIEN SR XHWE (AR0) KixaFollowerglas

FollowerBIZ<#E K ZIFETCH Response G iR AT FoIRME:

1. B AKLog, ERTEFIFollowerE &R LEO1

2. EffiFollower HW: EEEZAMLEOR] FETCH Response A= AlLeader HW{E, EX#/\E, Follower HW =
0

ILERY, S5—3EFETCH RPCER, HARKMBEALeaderfiFollowerfiEZELogHRE TIXFHEE, BEHXHWIE
EARWER, HA0,



B

Leader LEO

Remote
LEO

Leader HW

Follower
LEO

Follower
HW

i ER
PRODUCEFIFollower FETCH4MEE
X

PRODUCEFIFollower FETCH&Z MBS
B

PRODUCE#FFollower FETCH&MESE
B

PRODUCE#IFollower FETCH4MB5E
154

PRODUCEFIFollower FETCHZMESE
B

FollowerZsE % FETCH

PDEHWEESE " FETCH RPCHIEEEY, W TEFfR:

=1

&

BNT—FEUE

$F— fetchAoffsety0

min(LeaderLEO=1,
RemoteLEO=0)=0

BE T —FEE

min(LeaderHW=0,
FollowerLEO=1)=0



Leader Follower

HW=0 HW=0
LEO=0 = T LF0=0
Remote LEO=0
Leader Follower
HW=0
—_— 0 |S— HW=0
Remote LEO=0 L
LEO=1 =mmeepp{| 1 |«—FETCH (FetcH offset=0) 1 |S— L|EO=1

Response (Leader HW=0)

Leader Follower
0 0
L HW=0
Remote LEO=1 =——p{ 1 |«——FETCH (Fetchoffset=1) ——] 1 |r— -
LEO=1 LEO=1

Response (Leader HW=0)

Follower &3 7 &£ FETCHiIER, LeaderifiZEISASMORMIT FIIIRIE:

1. EELog#iE

2. EfRemote LEO =1 (AR AR1T? FEAXEFETCH RPCIEFMIfetch offset@1, BARMTAXEIE
HHME1 T, BN LE—RERSFollower LEOWEFHN1T)

3. 2IRXEFHOXHW: LEAfleader LEO =1, Remote LEO =1, #% XHW{&= min(Leader LEO, Follower
Remote LEO) =1,

4. IBFHE (Efn LRBEIE) MApoXHWE (EEFHAN1) KiELEFollowergl A& fEIResponse

B, FollowerglAIZUEIFETCH response/G{RINIT THIRIE:

1. BAAKMLog, HARRERAAE, Follower LEOtBAEZ, KAR1,
2. EffFollower HW: tEEAMILEOFI HFiLeaderHWEUNE, HFEZE1, #EHfollower HW =1,



[3]

i
B P ER &
. E & ’

55— /KFollower FETCH4b
Leader LEO 7 o 1 KRB NFEIE

SR
Remote % _ /RFollower FETCH4 2

f A % 0 1 2/ RfetchAoffsetg1
LEO 5EhY

= RFoll FETCH4ME
Leader HW f AFOTiower o2 0 1 min(RemoteLEO,LeaderLEO)=1

SR
Follower 25— )RFollower FETCH4b I8 N

1 1 SO

o o= RENHEE
Follower 5" )RFollower FETCH&b 2 0 : g82)xfetch respHfJLeaderHWHI At FollowerLEO
HW SERY 21

LERSIH B B2 MmNt S flZILeaderflFollowerfLogtR B XHWRZ1, REAEZREBENSH Hoffset = ORYEE.,

3. FETCHi&R{R7F7Epurgatory®, PRODUCEEREIE,

ZiLeaderFiAIBNH R FECTHIR B ERAVAHE (LA B EIE), BBAZFETCHIEREE FEILeaderimidpurgatory
(R, SFERABEREIRN BRI, Kafka e REEETE, BABNEBAYE (500ms) , —EEBREES,
NIXMERESHEFITR . SEFFHERZEBE, 475 KEPRODUCEIFERMIMEZHE 7 &M AT IREE . LAY,
Leaderim&bIE A2 T :

1. LeaderELog (BzmhE#ffLeader LEO)
2. 2R AR Epurgatory N EZAIFETCHIE K
3. R EH D XHW

+. HWHILEO S E %1

KafkafEFBHWESOR ERIAZHIHE, MHWENEFTREZEZHMIN—FFETCH RPCT BESTh., BXIFIRITRE
BRI, FIRES|ERYE)EHE:

1. BHEIEER
2. ENEITER—

1. BIREX

ERAHWERRTE & #ENEENEREE F—#RPCHSTAM, 1RFollowerg|AERC EAHNNE—FE5E
I ZERERR, BLAMBIREEMBIENESR.



min.insync.replicas=1

A B
Leader Follower
0 HW— 0

HW— 1 1
2 2
Follower LR
0 BE
HW 1 ToBER
: -
Follower Leader
0 0

HW=— 1 HW=—= 1

TESRERTEIA: AFB, FIRIRESEAZLeader,

RIZAEF™E nin. insync.replicas A1, BPAHEFTERIEMFERLARE, AGALog, IttAfKafkas BN
BXMEHEBS NI,



f Bt R ER BE #WHE &F

1 Leader LEO PRODUCEfFollower FETCH& BT R, 0 1 BANT—FEUE

1 Remote LEO PRODUCE#Follower FETCH4ME5EAY 0 0 #—Rfetchmroffsety0

1 Leader HW PRODUCE#Follower FETCH4ZMETE R 0 0 min(LeaderLEO=1,FollowerLEO=0)=0
1 Follower LEO PRODUCE#Follower FETCH4ME5E A% 0 1 B T —&EUE

1 Follower HW PRODUCE#IFollower FETCH4METE R 0 0 min(LeaderHW=0, FollowerLEO=1)=0
2 Leader LEO 55 RFollower FETCHZMEBSER, 1 2 BEANTE_FIE

2 Remote LEO 28— /RFollower FETCHAMESERY 0 1 g2, kfetchHoffsety1

2 Leader HW 55— )RFollower FETCHAMEBEZ 0 1 min(RemoteLEO=1,LeaderLEO=2)=1
2 Follower LEO  Z)RFollower FETCHZMESERS 1 2 BATEFHE

2 Follower HW 55— )%Follower FETCHAMEBEZ 0 1 min(LeaderHW=1,FollowerLEO=2)=1
3 Leader LEO 8= RFollower FETCHAMETEEL 2 2 RENFEUE

3 Remote LEO %= )RFollower FETCHAME5ERY 1 2 #E3)RfetchHoffsety2

3 Leader HW 5 =)XFollower FETCH4MEZRY 1 2 min(RemoteLEO=2,LeaderLEO)=2

3 Follower LEO % =)RFollower FETCHZME5ERY 2 2 RENFEIE

3 Follower HW 5 = /RFollower FETCHAME5ERY, 1 2 3k fetch respffLeaderHWHNAsithFollower LEO#R 22

{E@7Ebrokerifm, LeaderflFollowerfJLog@#ENT2HKEEESDXHWEZFEEFZEI2, {EFollower HWEAR#
BAR1, UM LEMCHNEZDEARNT, RPRE—FRNT.

& b AT B ABEfERIbrokerEil, A EZEBREMELEOREER| ZHINHWET, HEIABEMBTEE(log
truncation), JY§offset = 1R9FRSEE B MIlogHiIBR, HIEEELEO =1, LthSfollowergAREEloghftRE—FER, Al
offset = ORTE 2!

BERZEREHRAKFETCHIEK, {BEAMTEbrokeril23 LRI B, IBAKafkam LB AFHILeader, MHA
BEEORGEHENITEEEE, BHWIREEE, X, offset=143H MM MBI og MR, M ERXEE
ZWEFTEINARZERINNEIRER.

%%*&?EE"JE\THE = min. insync.replicas=1 Hﬁ ﬁ,_\%}i_'E_;')\Leader\*”‘LogEﬂ%EZiA?\J% committed , FEIR—
% FETCH RPC BHTHWIERYIZiT{Efollower HWERFHIEREF, EEXTIEFRLeader RETE, AKIF
LeaderfFollowerfJHWER B AT sER T HARY, SEEFERERINERAE SRR,

2. LeaderfIFollower#UiEE &1
BR 7 AIBEE RV EUIR E LA, 1ZigiT A RER LeaderfLogHlFollowerfgLog¥EA—2K
WLeaderimit®x&%: m1,m2,m3,m4,m5,...; FollowerlmFga]gEEm1,m3,m4,m5,..

BE:



min.insync.replicas=1

A B
Leader Follower
0 HW=—={ 0
HW=—={ 1 1
2 2
Leader
0 0 N=ISY
HW=—={ 1 HW=—= 1 =)<\
2 2 HE2
Follower Leader
0 0
HW=—{ 1 HW=—={ 1
2 2

fRi%: AZLeader, ARILogEAT25HE, BBMLogRET1RMEE. D RHWEFEI2, EBMHWERT, Y
4 7& min. insync.replicas BERF1 .

BRIZAFIBEREBroker@BY A, BFAEREIR, FLLBRALeader, DXHW =1, RIZLARI4AE &KX T 35
HEEBRR)EAB, TEBMlogHoffset = 1REELM TAMERTIVER, BNSXHWERE2 (AREHEER, =M
B—PEIAR, MAIMNEEEMHWIARIERA) ZEAERER, SEMTEEER, BRI D XHW=2MAZE]
FHWEHRE2, SAMIEEEAE., LWEAFBEUXMIASHEIEE TE.

2R, XMiHRT, AMBHILogHRIFTEoffset = 1HERZAREMICE, M5 AR —HABERLIL,

/\. Leader EpochfEF

0. KafkafigiR A E



B AP B IR AR EET

1. HWERBTEERIAEMININIS S,
2. EHIKRMERIEN B SRR MRE.

BHWENEFRZ RS LR, 1532 B EMIMIFETCHIERAIRRIZZ 8EEH, HUXiERERE(aIARREB AT 88
SEHWIERIIZHR,

KafkaMO0.113| N\ T leader epoch EEMCHWIE, Leaderim{EBATE{RTFLeaderfepochiZ R, BMEHIN EEAY
M7 =t BERLEE X L a] /T,
FfriLeader epoch3X R EE—54{E: <epoch, offset>:

1. epoch®rLeaderfUhRAS, MOFFIA, LeaderTEiT1)R, epoch+1
2. offsetXf [ FiZepochhkAkLeader5 N5 —FKE B Moffset, ELERIZEERIIE:

1 <0, 0>
2 <1, 120>

MFERE—Leader \AIFBOFFHAS NHE; HET120%[0, 119]; ME_LeaderkRAE 21, MAIFE12040FF
BENEE,
1. Leader brokerf &RFXHFN—1EF, HEHMME ANEI— checkpoint X{4H,
2. YleaderELogN EASIREMRBNER: RX MeaderB/A5HE, NEEEEFTIEN—1EE; BN

AR
3. BREIAENLeader IS EWIXEDERF, RENHEXI N LeaderhR AR, MWAEKRELMER—ENERN
1B,

1. MBEREER



min.insync.replicas=1

A B
Leader Follower
epoch=0,offset=0 L HW=-0 epoch=0,0ffset=0
HW=—{ 1 1
2 2 =5
B&i%xOffsetsForLeaderEpochRequest Leader
BREA, ARBIELeaderfFRILEO, 0 0 =
AT BRIAFI S B RFATIIFE > 209
epochIf, ESU*FMEE@EE%&. ZIEAS HW = 1 HW—= 1 THR
no ° °
‘i 2 HE2
Follower Leader
0 0
epoch=1,offset=2
HW=—{ 1 HW=— 1
BRLeader, HAFEBNHERT
2 2 ‘277 (epoch=1,0offset=2) {58,

AT ARIBRYoffset=1RIHBISIRER

RABZET T EIAESIN T MIVRSHKRE B S HleaderBd FHAE NI E—FIH B offsetld Rleaderhii s, 1X
HEMENNRTEERAXEEEMIEHWRAIEETESM BT,

2. FLBEIETR—E



min.insync.replicas=1

= A B
B Leader Follower
FiER epoch=0,offset=0 0 HW== 0 epoch=0,0ffset=0
HE2 HW— 1 1
®: O:
BEESRkLeader, B4 F=EEEH Leader
IEHER, RrEHepochy (1,1) . 0 0
HATAES, RIXEKEB, RE epoch=1,offset=1

epoch=1RA9(7#%: 1&ITEE, MRE HW— 1 HW—s{ 1
Soffset=1RIER.

2 2
Follower Leader
0 0

epoch=1,offset=1

RIE, AFFIRRIEXFETCHIERZSB, $KEYL  HW—| 1 HW=—> 1
THEER. F2A. BAGHFEF—.

fik§eLeader epochf9{5 B 0] A RUthHLEEIE A — ),

2.6.5 HRESMNGRRBRA R

HEEEMEREkafkapRELNEE, EBREEUNT=THE:

1. £F=EMER
2. brokeBftEx
3. SHEEMER

2.6.5.1 A=EMBREEIFR

2.6.5.1.1 iRA&EEH
A RIFERE S B INEEfarbrokelif, SMAFEEI.,

AFEERE—FER, brokeZEAEENMAEFMMREL R SR — M RIERMNDA SE W LY, REE
FEKEI—T AR ERExceptionBIXEESHHEEE.



2.6.5.1.2 Eif T

— R EE—

—false

AR

vk wnN -

true

EEZERER, HE

: KafkaProducer.close()

#| new KafkaProducer() SREaEE
\
KafkaProducer.send() SEEEFEIIERX KafkaThread
A |
Y
SenderZi2 \ B
true———| RecordAccumulator f———9 XIFEUEEEIET
Broker
VFEIR
A
false Y
KafkaClient.send()
RIEERIN
r 3
Kafka
_— ")
< Kafka e E—
_— "]
Kafka
- J

{R7FEIRecordAccumulatord, FiFEA%TEKafkaThreadi B AE;

2.6.5.1.3 Ak E FF kAR

new KafkaProducer()G8IE— MG &% TEKafkaThreadf#iRecordAccumulatorf 22X FHE
T KafkaProducer.send()&%EE, SEfr Lt R EHEEBRFEIRecordAccumulatord;
EatkiEKafkaThreadidZIRecordAccumulatorh A H B G, 15 HBE Ri1%F kafkatER;
MR EIERT, BBAREILIN;
MREFERW, BLAFIHREATFER., MRTAFER, BAREBKMNER; RATFEIR, EBHES

F & ERetriableExceptionz£BlgE TransactionManager AFE i ; RetriableExceptionZE 4k RUN T :



RuntimeException

I

KafkaException

TimeoutException

UnknownTopicOrPartitionException Lr

ApiException DisconnectException
KafkaStorageException Lll /
1 NotControllerE ti
InvalidMetadataException - - ottontroflertxception

RetriableException

v JAN
NetworkException NotEnoughReplicasException
CorruptRecordException
CoordinatorNotAvailableException
NoAvailableBrokersException AN

InvalidRecordException

LeaderNotAvailableException

2.6.5.1.4 ic & o] g

YRIZE max.in.flight.requests.per.connection KF1 (BRIA5, B MEE L RIZMIRIFINEKRIIRALL
%, RALE—TERENBEKEERIAT—TIERXALET) . KF1UESRTIEENINFE, BAWNRER Tbatchk

RRBENDX, B—batchZMBLMHEIR, BR5E - batch4MERIN, BBAZE M batchAABHAIEFAIRESLE
fﬂ‘&/ﬁ%o

I®E max.in.flight.requests.per.connection A1, AIEESTINEFITE, FILARRRENEE &KEIF0]
B, MRZBNAEFE, £FFE1RREZE—TEK, £FE2BRFEK, KNEFE1REAMESE, EWX—TEREK
T . BREFTEIRREER, BEFE2RENERSWTER.

2652 K HREEERRAR

2.6.5.2.1 Bahkafkafy w14t

EZaahkafkalIBE M, 1RE: enable.idempotence=true, MM ack=all A retries > 1,

2.6.5.2.2 ack=0, &R,

AREREER, ERTARIEETERESTHIEEX, HlW: BEKE

2.6.5.3 £=Ebrokerf L E B EXIZS



2.6.5.3.1 ack=0, FEi#

EFEREHERT, TMEERT, MRRKERBEMERT

2.6.5.3.2 ack=1, leader crash

SEHRIEERT, REFLeader B ARINHIRE T, LeaderpXESKT, LESFollowern &k KkESE, EHEE
X,

2.6.5.3.3 unclean.leader.election.enable fii&true

AVFIEESISRUIMNIEIAIE R leader, 2 SHBUEESLR, EilNfalse, £FERERTHE, REFLeadBEANMIN
FIRE], LeaderpXELL, LEAFISRPEHFollower, Leader A AOSRAEZE, EHOSRAANZE FFLeaderEpiEE
EK,

2.6.5.4 i@ RE=EbrokerMEGE B ESL

2.6.5.4.1 ZFuncleani%s¢, ack=all
ack=all / -1,tries > 1l,unclean.leader.election.enable : false

EFERTHR, FiSFollowerEHBiRE, MRFEVNER., BIANBERETNEILE, TBIST, —M&

PO

7o

ALFunclean Leaderit s,

2.6.5.4.2 fig&H: min.insync.replicas > 1

HAEENE acks IREN all (8] -1 )Ff, min.insync.replicas>1l, ¥EERINEEENINTENR/NEISE
8, KRR gIVE, £EFERSIR—1TFEE AZNotEnoughReplicas, BAZ
NotEnoughReplicasAfterAppend),

H—EE(EMAY, min.insync.replicas #ll ack RIFHITERMFRAIERILE, —TMHEENGRELE—TEFIE
FAMER, IREmininsyncEHER2T, Aall RERE, BHRURKSHBIRLIEREISHEE, WEFEES]
RFE,

2.6.5.4.3 kM pYoffsetaihic &

EFERIEHEE, ZEMER, BEFAAMRERERMLE, XNATMHEREBICREBIEENER, HITRML
IEO



2.6.5.5 HAERIEESSERBRAR

2.6.5.5.1 IRARE

BB E TR TR A MATiR R offsetZlbroker,

2.6.5.5.2 1=

H B R IR BT R R A RATiR R offsetBlbroke, B—MEBIHBHNE ZFICRMoffsetFFIAEE, H
ToffsettViHBEE RIS SBIEINEFPIREPEEEHA.

2.6.5.6 fIRRFTR
2.6.5.6.1 BUE B3

BROHBRTHEEFRENFRR, XAEtERIEI—KEE.
2.6.5.6.2 TilHi=E

—RBIULTHRHESNERESHE—FERHICRKoffset, WF D =ENIHR TR EIEoffsetzE—ID (4]
g0ITERID) M TS EMMRER — T HEEEEMES KRR —XERNEE NEREARMCRE#
offset, AR TR &AHE BB HRNIHEL BAUBHBIEER.

2.6.6 __consumer _offsets
ZookeeperNEB AR ERIINE S NIRE,

Kafka 1.0.2%%consumerfOfiiis (s BIRTFIEKafka Bl A topicH, B__consumer_offsetsE 8, HBEIARMET
kafka_consumer_groups.shil &P &&consumer{g &,

1. Bl topic “tp_test_01"

1 [root@nodel ~]# kafka-topics.sh --zookeeper nodel:2181/myKafka --create --topic

tp test 01 --partitions 5 --replication-factor 1
2. {ffkafka-console-producer.shiilZs4 = 8

1 [root@nodel ~]1# for i in “seq 100 ; do echo "hello lagou $i" >> messages.txt; done
2 [root@nodel ~]# kafka-console-producer.sh --broker-list nodel:9092 --topic tp test 01 <

messages.txt

BT EINgBIEEkey, FTMRYEround-robinA=, JEEDMEIRRMNDOX L, (ARFIFEFT100FHS)



3. IIEHRE RIS

1 [root@nodel ~]# kafka-console-producer.sh --broker-list nodel:9092 --topic tp test 01
< messages.txt

2 SOOOSOOOOOSOOOOOSSO>SO>SOOSO>SSOSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS>SS>SS>SS>>S>>>

>>>>>>>>>>>>>>[root@nodel ~]# kafka-run-class.sh kafka.tools.GetOffsetShell --broker-

list nodel:9092 --topic tp test 01 --time -1

tp_test _01:2:20

tp test 01:4:20

tp_test 01:1:20

tp_test 01:3:20

tp_test 01:0:20

[root@nodel ~]1#

o N o U W

HERBERA100FE R EEAEFHIN!

4. gl —" console consumer group

1 [root@nodel ~]#kafka-console-consumer.sh --bootstrap-server nodel:9092 --topic

tp_test 01 --from-beginning
5. 3k EXiZconsumer groupfigroup id(GEHZRIF ZIdE W EHNMURER)

1 [root@nodel ~]# kafka-consumer-groups.sh —--bootstrap-server nodel:9092 --list

M console-consumer-49366 (iB{EXPid! )
6. &Fifl_ consumer_offsets topicFiEAE

AR BT TE®LEISEEconsumer.propertiesfigEexclude.internal.topics=false

1 [root@nodel ~]# kafka-console-consumer.sh --topic __ consumer offsets --bootstrap-server
nodel:9092 --formatter
"kafka.coordinator.group.GroupMetadataManager\$OffsetsMessageFormatter" --

consumer.config config/consumer.properties --from-beginning

FHAIE R T__consumer_offsetsB50 1D X, MNRIREIRZFconsumer grouptRZHIIE, BBAX <L HVE
HERRRZ,

7. it Ei8E consumer groupfE_ consumer_offsets topicP o XER

XEHMEF R T 55545 5K B Igroup.id(A~flh Zconsole-consumer-49366), Kafkag{EFA TEARITEiZgroup
AIFSRTZ7E__consumer_offsetsfIM Mo X L :

1 Math.abs(groupID.hashCode()) % numPartitions



» public class LagouTest {

> public static void main(String[] args) {
String str = "console-consumer-49366";
System.out.println(Math.abs(str.hashCode()) % 50);

}

LagouTest » main()
Run: LagouTest

> D:\RunningApps\Java\jdk1.8.0_261\bin\java.exe ...
19

IFRI 99 X =Math.abs("console-consumer-49366".hashCode()) % 50 = 19, Bl __consumer_offsetsfd% X 19{%
777 X consumer grouphIfiIfs(s 2.,

8. JRKEY$EE consumer groupfIfiiizE 8

1 [root@nodel ~]# kafka-simple-consumer-shell.sh --topic __ consumer offsets --partition
19 --broker-list nodel:9092 --formatter

"kafka.coordinator.group.GroupMetadataManager\$OffsetsMessageFormatter"

THRHMEER:

1

2 [console-consumer-49366,tp test 01,3]::[OffsetMetadata[20,NO_METADATA],CommitTime
1596424702212 ,ExpirationTime 1596511102212]

3 [console-consumer-49366,tp test 01,4]::[OffsetMetadata[20,NO_METADATA],CommitTime
1596424702212 ,ExpirationTime 1596511102212]

4  [console-consumer-49366,tp test 01,0]::[OffsetMetadata[20,NO_METADATA],CommitTime
1596424702212 ,ExpirationTime 1596511102212]

5 [console-consumer-49366,tp test 01,1]::[OffsetMetadata[20,NO METADATA],CommitTime
1596424702212 ,ExpirationTime 1596511102212]

6 [console-consumer-49366,tp test 01,2]::[OffsetMetadata[20,NO_METADATA],CommitTime
1596424702212 ,ExpirationTime 1596511102212]

7 [console-consumer-49366,tp _test 01,3]::[OffsetMetadata[20,NO_METADATA],CommitTime
1596424707212 ,ExpirationTime 1596511107212]

8 [console-consumer-49366,tp test 01,4]::[OffsetMetadata[20,NO_METADATA],CommitTime
1596424707212 ,ExpirationTime 1596511107212]

9 [console-consumer-49366,tp test 01,0]::[OffsetMetadata[20,NO_METADATA],CommitTime
1596424707212 ,ExpirationTime 1596511107212]

10



BRI, Zconsumer groupRAREEDX11 L, BABREEHESWNXENMABEERCHENME, ™
BRIRAEBEIZHIMUE, HFEMNconsumerE&BRTETAEER, FIMXENAIZS E35PrIZER).
Bob, aIIAEE__consumer_offsets topicfyE— HEINAIE L& Z: [Group, Topic, Partition]::
[OffsetMetadata[Offset, Metadata], CommitTime, ExpirationTime],

2.7 FERTRASI

A MMollowerBIZA# 221 ENZE T leaderB AN SREINE, MERI X MleaderglA&EHEIER, MleaderglASHE
BMHGEEREEN, #AltifleaderglAizaNfa/4biBIR? v LAEZIREI T IR ENE R Afollowerg)4ds, A3 7EleaderglzA
—EBEREMEEEANERT, followergBlA&—EHAFHEUEK, HEZKAITHWHAIERER, HESE.

leader follower1 follower2
0 0 0
1 1 1
2 2 2
3 # 3
HW|LEO--->%‘;L= f /'f
T oaReqest

KafkafERMEBRIBVE KRS, RFCIEZEN—RBEEXH, NRKEARREEZ (fetchMinBytes, HZ
fetch.min.bytesEc &, BRIMEN1) ASEE, BRARMSEIE—ERHEURIE (DelayedFetch) AHFHIENZIRO5EL
EVEHE ., SEMREURERTR, SEER—XBEXYE, REEAEERIRES%followerglAs,

IERIFEA R ZREUHE B E1R(E, 7EKafkarhB SHPIERTIRIE, LCAIERTEIEMIER. EREFSF,

MNFRERFEF CHR) ME, WRECERETEEFHKIEE BN RGacksSIREN-1, BLMERERE
F15ISREG AR BIAHFIAKENE 8 257 e ERt RO SR, NERREBNZFE.



leader follower1 follower2
0 0 0
1 1 1

logStartOffset- - -

HW|LEO---»

2
iy
3

4 @ £ HRBEAHE3N4,

BISEE NP XB3MEIZ: leader. follower1Ffollower2, Ef1#ED XMISREEH, REEISREHNIER,
Kafka?ZEWRBI B FIRREF=IERE, BEE3FEB45 Nleaderg|ARyA BE XX,

HFEFIFIZE Tacks -1, BBAEEZZfollower1Flfollower2 N EIZEULEE B3 B4 sES AR~
IR EFAtIZW TR AIEADE R . RE—ENMEA, followerl Bl follower2BIAS8EI2 52 £ HIENRIE B3F1E 2
4, BLAMEEREOEBINEEAREFin, £ ia kKB ERSHrequest.timeout.msic &, EAIAE30000, BP
30s,

leader follower1 follower2

0 0 0

1 1 1

2 2 2
HW ---» ——— -

3 g

4 P '_ __________ o
LEO--- D BEE AleaderBIA L S

follower BIARA BUH B 1T[E P,




BLIXBEFFHEB3FEE4E Nfollower1glZAFfollower28I7, FiREMER AN LERLEE P iRHHIER B IE
KHATHIR? BB R B NleaderBlAMAM AEXH2/E, KafkaRBIZ—MERRIEFIRIE
(DelayedProduce) , FRAIEHERIEREBAMBRIAZEBIIAYER, PIREERNAIINNEREES .

FERPIRFRELEMIROIMMNNER, BREULIE—TEIIE (delayMs) , MREX MBI EAZETM
BRENES, BLAMFERBHITHRNREMNEREE iR, R, ENRERAETENRE, ENRFEZEESE
i8] 2 FEHATHOERME, TR RIE A ATEFMIR ERVRBRT Y (B Z BITEAL, PRIAGERTIRIERENS ISIMISEHAIREK

FIERTEFREMES, ERNBEHRMES NEENE TS XHW (BKAD) REEBK, W2k, BE
followerBIAAlith 5 leader@ AHITHREY, HEMEBEHWHEH—FIER, HWEERK—RESONZ S EEIE5TRILL
RIERSAE TR, AIRADARAT AR IR 5 RGE P i MRIEBRIERIRLTIETR, MEHHNT.

FERTHIERSRIE, BHENMASIMISHMAMENITHN., BRMARIFER, MEFABNNEZEMAE
RIEER B ESHRURIE, IMNISEHMAMEERT L, FENABBERAERAfollowerglAR ki, thAIARBEE
EFimAE, MERMSNAMNIEHEENEN, WREfollowerB|ARIERTAE, ERIIMNBSEHHEHSIENM
2T leaderBIAR A BEX G MRBHEFEEF IRAVENE, ErIMNESEH IR SRR IHWIEKR,

A [B)#E SEIMAERT AT
TimeWheel, size, 87 BTAENNE, STETEIHBAR—THE, size*ESTRTHROREHNE—TER.

2.8 RS

kafkaiR BB ZIFEESER, hIRBEET, EitERkKafkafiiE ST, FEECIIEREILM
INEE.

)
BIZFEIkafkaEBIENEILBAG:

BlEE—MopictE N Eidtopic, BTFIEKREFEIXER.,
EBtopicHBRFIRBFEINEENT—1Edtopic,

ME i topicRBUS E I H B g7z E redistzsetd, HIAT—/E B EHIE
ERESMredisSIRENZIAHBRBHAER, FHIEHEBREEIX N Atopic
E—MEEERN T SN ABER

vk wnN e

(ST

1. #iEspringbootIng

1 <?xml version="1.0" encoding="UTF-8"?>
2 <project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"



xsi:schemalocation="http://maven.apache.org/POM/4.0.0
https://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>
<parent>

<groupld>org.springframework.boot</groupId>

<artifactId>spring-boot-starter-parent</artifactId>

<version>2.2.8.RELEASE</version>

<relativePath/> <!-- lookup parent from repository -->
</parent>
<groupId>com.lagou.kafka.demo</groupId>
<artifactId>demo-retryqueue</artifactId>
<version>0.0.1-SNAPSHOT</version>
<name>demo-retryqueue</name>

<description>Demo project for Spring Boot</description>

<properties>
<java.version>1.8</java.version>

</properties>

<dependencies>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter</artifactId>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>

</dependency>

<dependency>
<groupld>org.springframework.kafka</groupId>
<artifactId>spring-kafka</artifactId>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>
<exclusions>
<exclusion>
<groupId>org.junit.vintage</groupId>
<artifactId>junit-vintage-engine</artifactId>
</exclusion>
</exclusions>
</dependency>
<dependency>
<groupId>org.springframework.kafka</groupId>
<artifactId>spring-kafka-test</artifactId>
<scope>test</scope>
</dependency>
<dependency>

<groupId>org.springframework.boot</groupId>



53 <artifactId>spring-boot-starter-data-redis</artifactId>

54 </dependency>

55

56 <dependency>

57 <groupId>com.alibaba</groupId>

58 <artifactId>fastjson</artifactId>

59 <version>1.2.73</version>

60 </dependency>

61

62 </dependencies>

63

64 <build>

65 <plugins>

66 <plugin>

67 <groupId>org.springframework.boot</groupId>
68 <artifactId>spring-boot-maven-plugin</artifactId>
69 </plugin>

70 </plugins>

71 </build>

72

73  </project>
74

2. hnapplication.properties

1 # bootstrap.servers

2  spring.kafka.bootstrap-servers=nodel:9092

3 # key®yLzEs

4 spring.kafka.producer.key-
serializer=org.apache.kafka.common.serialization.StringSerializer

5  # valuel®dILss

6 spring.kafka.producer.value-

serializer=org.apache.kafka.common.serialization.StringSerializer

8 # jH#’Hid: group.id
9 spring.kafka.consumer.group-id=retryGroup
10 # keyRF5It2:
11 spring.kafka.consumer.key-
deserializer=org.apache.kafka.common.serialization.StringDeserializer
12 # valueRF5IH 23
13 spring.kafka.consumer.value-
deserializer=org.apache.kafka.common.serialization.StringDeserializer
14
15  # redisHIBRERS
16 spring.redis.database=0
17  # redisZEAhiE
18 spring.redis.host=nodel
19  # redisimO
20 spring.redis.port=6379
21  # RedisfRSB|MEEEE BANE)



22 spring.redis.password=

23 # ERBEXEER (ERMERTZERE)

24  spring.redis.jedis.pool.max-active=20

25  # ERBRABEFGNE (ERMERTISBRE)
26 spring.redis.jedis.pool.max-wait=-1

27 # EEROPNERTRER

28 spring.redis.jedis.pool.max-idle=10

29  # EROPNRNZTRER

30 spring.redis.jedis.pool.min-idle=0

31 # EHEEBIEE (Z)

32 spring.redis.timeout=1000

33

34  # KafkaERABHR

35 spring.kafka.topics.test=tp demo retry 01
36  # EIHRATI

37 spring.kafka.topics.retry=tp demo retry 02

3. RetryqueueApplication.java

1 package com.lagou.kafka.demo;

2

3 import org.springframework.boot.SpringApplication;

4 import org.springframework.boot.autoconfigure.SpringBootApplication;
5

6 @SpringBootApplication

7 public class RetryqueueApplication {

8

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

10 SpringApplication.run(RetryqueueApplication.class, args);
11 }

12

13}

14

4. AppConfig.java
package com.lagou.kafka.demo.config;

import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;

import org.springframework.data.redis.connection.RedisConnectionFactory;

1
2
3
4
5
6 import org.springframework.data.redis.core.RedisTemplate;
7
8 @Configuration

9 public class AppConfig {

0 @Bean

1 public RedisTemplate<String, Object> redisTemplate(RedisConnectionFactory
factory) {

12

13 RedisTemplate<String, Object> template = new RedisTemplate<>();



// EEEERI]

template.setConnectionFactory(factory);

return template;

5. KafkaController.java

package com.lagou.kafka.demo.controller;

import com.lagou.kafka.demo.service.KafkaService;

import org.apache.kafka.clients.producer.ProducerRecord;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.beans.factory.annotation.Value;
import org.springframework.web.bind.annotation.PathVariable;
import org.springframework.web.bind.annotation.RequestMapping;

import org.springframework.web.bind.annotation.RestController;
import java.util.concurrent.ExecutionException;

@RestController
public class KafkaController {

@Autowired

private KafkaService kafkaService;

@value("${spring.kafka.topics.test}")

private String topic;
@RequestMapping("/send/{message}")
public String sendMessage(@PathVariable String message) throws
ExecutionException, InterruptedException {
ProducerRecord<String, String> record = new ProducerRecord<>(
topic,
message
)i

String result = kafkaService.sendMessage(record);

return result;

6. KafkaService.java



package com.lagou.kafka.demo.service;

import org.apache.kafka.clients.producer.ProducerRecord;
import org.apache.kafka.clients.producer.RecordMetadata;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.kafka.core.KafkaTemplate;

import org.springframework.kafka.support.SendResult;

import org.springframework.stereotype.Service;

import java.util.concurrent.ExecutionException;

@service

public class KafkaService {

@Autowired

private KafkaTemplate<String, String> kafkaTemplate;

public String sendMessage(ProducerRecord<String, String> record) throws

ExecutionException, InterruptedException {

SendResult<String, String> result =
this.kafkaTemplate.send(record).get();

RecordMetadata metadata = result.getRecordMetadata();

String returnResult = metadata.topic() + "\t" + metadata.partition() +
"\t" + metadata.offset();

System.out.println("&XHEMIN: " + returnResult);

return returnResult;

7. ConsumerlListener.java

package com.lagou.kafka.demo.listener;

import com.lagou.kafka.demo.service.KafkaRetryService;

import org.apache.kafka.clients.consumer.ConsumerRecord;
import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.kafka.annotation.KafkalListener;

import org.springframework.stereotype.Component;

@Component

public class ConsumerListener {

private static final Logger log =

LoggerFactory.getLogger (ConsumerListener.class);



@Autowired

private KafkaRetryService kafkaRetryService;
private static int index = 0;

@KafkaListener (topics = "${spring.kafka.topics.test}", groupld =
"${spring.kafka.consumer.group-id}")
public void consume(ConsumerRecord<String, String> record) {
try {
/7 54038
log.info("JHEREE: " + record);
index++;
if (index % 2 == 0) {
throw new Exception("iZELKT");
}
} catch (Exception e) {
log.error(e.getMessage());
// BEER

kafkaRetryService.consumerLater (record) ;

8. KafkaRetryService.java

package com.lagou.kafka.demo.service;

import com.alibaba.fastjson.JSON;

import com.lagou.kafka.demo.entity.RetryRecord;

import org.apache.kafka.clients.consumer.ConsumerRecord;
import org.apache.kafka.common.header.Header;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.beans.factory.annotation.Value;
import org.springframework.kafka.core.KafkaTemplate;

import org.springframework.stereotype.Service;

import java.nio.ByteBuffer;
import java.util.Calendar;

import java.util.Date;

@Service
public class KafkaRetryService {
private static final Logger log =

LoggerFactory.getLogger (KafkaRetryService.class);

/**
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* SHRUBBRKME TR ERINERE (7))

* BREEHIER10%; %8 TIRTEIR30, E=RIEIR15H. . .

*/

private static final int[] RETRY_ INTERVAL SECONDS = {10, 30, 1*60,

5%60, 10%60, 30%60, 1*60%60, 2*60%60};

[/ **

* Hiftopic

*/
@value("${spring.kafka.topics.retry}")

private String retryTopic;

@Autowired

private KafkaTemplate<String, String> kafkaTemplate;

public void consumerLater (ConsumerRecord<String, String> record) {
// REUVHERMEEIRIRE
int retryTimes = getRetryTimes(record);
Date nextConsumerTime = getNextConsumerTime (retryTimes);
// MRIXFIEIRE, WABER
if (nextConsumerTime == null) {

return;

// ALER

RetryRecord retryRecord = new RetryRecord();
retryRecord.setNextTime (nextConsumerTime.getTime());
retryRecord.setTopic(record.topic());
retryRecord.setRetryTimes (retryTimes);
retryRecord.setKey(record.key());

retryRecord.setValue(record.value());

/] FERNFRE
String value = JSON.toJSONString(retryRecord);
/1 BIFREIXFAT

kafkaTemplate.send(retryTopic, null, value);

}

/[ **

* SREUHENEZ IR
*/

private int getRetryTimes (ConsumerRecord record){
int retryTimes = -1;
for (Header header : record.headers()){
if (RetryRecord.KEY RETRY TIMES.equals(header.key())){
ByteBuffer buffer = ByteBuffer.wrap(header.value());
retryTimes = buffer.getInt();

}

retryTimes++;

return retryTimes;

2*%60,



/%%
* REVGEILNHRI T —RIE R
*/
private Date getNextConsumerTime(int retryTimes){
// BWREEEE LR, ABEI
if (RETRY INTERVAL SECONDS.length < retryTimes) {

return null;

Calendar calendar = Calendar.getInstance();
calendar.add(Calendar.SECOND, RETRY INTERVAL_ SECONDS[retryTimes]);

return calendar.getTime();

9. RetryListener.java

package com.lagou.kafka.demo.listener;

import com.alibaba.fastjson.JSON;

import com.lagou.kafka.demo.entity.RetryRecord;

import org.apache.kafka.clients.consumer.ConsumerRecord;
import org.apache.kafka.clients.producer.ProducerRecord;
import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.beans.factory.annotation.Value;
import org.springframework.data.redis.core.RedisTemplate;
import org.springframework.data.redis.core.ZSetOperations;
import org.springframework.kafka.annotation.KafkalListener;
import org.springframework.kafka.core.KafkaTemplate;

import org.springframework.scheduling.annotation.EnableScheduling;
import org.springframework.scheduling.annotation.Scheduled;

import org.springframework.stereotype.Component;

import java.util.Set;

import java.util.UUID;

@Component
@EnableScheduling

public class RetryListener {
private Logger log = LoggerFactory.getLogger (RetryListener.class);
private static final String RETRY_KEY ZSET = " _retry key";

private static final String RETRY_VALUE MAP = " retry value";

@Autowired
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private RedisTemplate<String,Object> redisTemplate;
@Autowired

private KafkaTemplate<String, String> kafkaTemplate;

@value("${spring.kafka.topics.test}")

private String bizTopic;

@KafkaListener(topics = "${spring.kafka.topics.retry}")
// public void consume(List<ConsumerRecord<String, String>> list) {
// for (ConsumerRecord<String, String> record : list)({

public void consume (ConsumerRecord<String, String> record) {

System.out.println("REHRXKER: " + record);
RetryRecord retryRecord = JSON.parseObject(record.value(),

RetryRecord.class);

/**
* PG EIRH R A ZE Bredis, IR FEIRERIR T —REIRI B9 FZEKREI

o

Eikia

* FIENT— R E LA B EF/ N A EE0E BiEF RIny sql , FHER MmysqLiEEEDEE R
HE BfiEfEFRredis
*/

// BT redistzset#H{THTEIHEFE

String key = UUID.randomUUID().toString();

redisTemplate.opsForHash().put (RETRY VALUE MAP, key,
record.value());

redisTemplate.opsForzSet().add(RETRY_KEY ZSET, key,

retryRecord.getNextTime());

}
// }
/[ **
* ERMES MredisiEZEREIAZ I EINER , RIZZISINAItopic
*/
// @Scheduled(cron="2 * * * x =x")

@Scheduled(fixedDelay = 2000)

public void retryFromRedis() {
log.warn("retryFromRedis----begin");
long currentTime = System.currentTimeMillis();
// ARIEES[E) B REX
Set<ZSetOperations.TypedTuple<Object>> typedTuples =

redisTemplate.opsForZSet () .reverseRangeByScoreWithScores (RETRY KEY ZSET, O,
currentTime);
// FEFRERERTER
redisTemplate.opsForZzSet().removeRangeByScore(RETRY KEY ZSET, O,
currentTime);
for(ZSetOperations.TypedTuple<Object> tuple : typedTuples){
String key = tuple.getValue().toString();



String value

key) .toString();

= redisTemplate.opsForHash().get(RETRY VALUE MAP,

redisTemplate.opsForHash().delete(RETRY VALUE MAP, key);

RetryRecord retryRecord = JSON.parseObject(value,

RetryRecord.class);

ProducerRecord record = retryRecord.parse();

ProducerRecord recordReal = new ProducerRecord(

)i

bizTopic,

record.partition(),

record.timestamp(),

record.key(),

record.value(),

record.headers|()

kafkaTemplate.send(recordReal);

}

// todo RAEFERRIZKRMAVESEMRES|redis

10. RetryRecord.java

package com.lagou

import
import

import
import
import

import

public

org.apache
org.apache

org.apache

.kafka

.kafka.
.kafka.

.kafka

.demo.entity;

clients.producer.ProducerRecord;

common . header.Header;

.common.header.internals.RecordHeader;

java.nio.ByteBuffer;

java.util.ArrayList;

java.util.List;

class RetryRecord {

public static final String KEY RETRY TIMES = "retryTimes";

private

private

private
private

private

String key;

String value;

Integer retryTimes;
String topic;

Long nextTime;

public RetryRecord() {

}

public String getKey() {



return key;

public void setKey(String key) {
this.key = key;

public String getValue() {

return value;

public void setValue(String value) {

this.value = value;

public Integer getRetryTimes() {

return retryTimes;

public void setRetryTimes(Integer retryTimes) {

this.retryTimes = retryTimes;

public String getTopic() {

return topic;

public void setTopic(String topic) {

this.topic = topic;

public Long getNextTime() {

return nextTime;

public void setNextTime(Long nextTime) {

this.nextTime = nextTime;

public ProducerRecord parse() {
Integer partition = null;
Long timestamp = System.currentTimeMillis();
List<Header> headers = new ArrayList<>();
ByteBuffer retryTimesBuffer = ByteBuffer.allocate(4);
retryTimesBuffer.putInt(retryTimes);
retryTimesBuffer.flip();
headers.add(new RecordHeader (RetryRecord.KEY_ RETRY TIMES,

retryTimesBuffer));

ProducerRecord sendRecord = new ProducerRecord(

topic, partition, timestamp, key, value, headers);



76 return sendRecord;
77 }
78  }

E=T KafkafR#t5ic4

3.1 KREN AR
BT HBEE

Kafkal] AREFHEB U ERBMECIE, SHERENERESMER (BLAEBESBREETESR, ZTPARLIENER
F) . SASHEMERGAELE, KafkaBEEFNELE, AEBNDX, SHMBEINGE, XEEMN ARSI HLE
N FRREFRIEBRRRTT R,
RIFEBAINEZR, HEREENERBEEEILERR, ERAEFERRNFIIRIER, HFEEREIUATKafkatgfrI5e
REVFF A ERIE S

XN, Kafka5ActiveMQE), RabbitMQE &4 H BE R R SHY.
F2 MiILEENEREH

Kafkagz#RUAR B 2RESIG A P EsNIRIRE B ER N —AXNNRT-1TH, SEKRERMNIEES (TTENRE, 2
RYAP ATRER AV EMhIRE) RHEFOER, SMENEERA—ITEE, SEREART—RIIBFIITH,
EIESEATAMEE, STATERHR, DAKANEZIHadoopS Bt EIE B F R4t R UH TR AN BRI IR S .

EMRIRERERA, ANS AP RENESRERTSENELE.
B3 MmIRTETT

Kafka@ 5 AT IRIEMIREIR, X RCERESHRNMRFNIIES, IERBRERIENER.
$4a7 BFELE

WEZAERKafkaNEASREWRAL R, BERSBEMRSH[REEBT XY, HRENBEFRUE (B
WHRXHARSSZREHDFS) #HITAME, KafkafZERXXHRVIFMAESR, FUABTROAZNEBMitiHR B S S48
&, RAVFRIRIEERLE, ABRZFSTHIREFRNOHmNSIEEZE. SUAERNFRONRE (FIa0Scribesy
Flume) #8Lt, KafkaBARFLENMEE, BT EHIMREHANERNINTAMERIENREREIREIRIER.

S5 A

KafkafiF ZAFERZ T ERARNGIEEEPLEEE, HERRIGHAEIEMKafkaEBARER, REHTC
B, BRIFUEMAXEIRPFTEDR, WEE—SERNEELE, fla0, BFHEEREXENNIEEEEESRMRSS
REPHRREXEAD, HEEEAHI'XE"TIR, #—SHNBTERFEZNTICHHESBUIERIR, HIEE%RE
MINERNBEHIFHEIR; RENLEMERERESIEAAFEEFELAS, N EEEETEDEAOIEIA
BIERAIERZ. MO0.10.0.0F18, — M REEBINEEEARRIEETR IKafka Streams AIIATEApache Kafkadr{E R
AT EREIELE,, BRT Kafka StreamsBAsh, EAttFARIRLIE T BEiR B EApache Storm#ll Apache Samza,
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EHRE—MNAER, HPRSERUNBEINFICRICRK. Kafkalt KEFMHER B S EHRESIFER A X
BN BREFRVE(EFIR,

7T #REE

Kafkat] ABED R RSN —MIMIIRR AS. ZASENTETRZBEHIEE, HRIAMET S HEUE
MEMRISHE . KafkaHBEERINEER B TFA5AE. TXMAER, KafkazkfilFApache BookKeeperIil
E o

1. #Ey R, REKafkakILbEEES]
2. 1%, BIF, RHSTA.

3.2 EERtRE

1. BEIT

[ ——————— 1 Fe——————— 1 Fre——————— 1
: node2 : : node3 : : node4 :
: : : ZookeepertEgs : : :
| | | - |
| | | [ |
| | | 1| |
: Zookeeper#1 : : Zookeeper#2 : : Zookeeper#3 :
| | | - |
| | | 1| |
| | | [ |
: — — :
| ([ 1| |
| — — 5
I || KafkatEg¥ 11 |
| | | 1| |
| 1 | 1| |
| 1 | 1| |
: Kafka ' : Kafka I : Kafka I
| Broker #0 : | Broker #1 : | Broker #2 :
| 1 | 1| |
e e e e e [ e e e e e |

2. pEc=8&Linux, BFZEBE=1""T20Kafka&2%,

® node2(192.168.100.102)



® node3(192.168.100.103)
® node4(192.168.100.104)

M E=&FEHE/etc/hostsERE :

192.168.100.101 nodel
192.168.100.102 node2
192.168.100.103 node3
192.168.100.104 node4

S W N R

3.2.1 Zookeeper&EBiZE

1. LinuxZ3&DK, =&Linux#iZzi,

o _H{EDKZEIlinux
o LTRHAEIDK

# {FFRrpmZEIDK

rpm -ivh jdk-8u261l-linux-x64.rpm

# BRIANNZEKRZE /usr/java/jdk1.8.0 261-amd64
# ECEJAVA HOME

vim /etc/profile

# XH&ERINMAIT

export JAVA HOME=/usr/java/jdkl.8.0_ 261l-amd64
export PATH=$PATH:$JAVA HOME/bin

# BHivim, FEE4EN

source /etc/profile

O W 00 N4 o0 L b W N =

=

o BEE|DKESEMRLTE

1  java -version

[root@node2 ~]# java -version

java version "1.8.0 261"

Java(TM) SE Runtime Environment (build 1.8.0 261-b12)

Java HotSpot(TM) 64-Bit Server VM (build 25.261-b12, mixed mode)
[root@node2 ~]# |

2. Linux &¥%#Zookeeper, =ALinux#fZ, MUEEZookeepersEds

o _Lkf&zookeeper-3.4.14.tar.gzZ|Linux
o fREHEEzookeeper

1  # node2iRfE
2 # BRIER/optB%



0 N o b W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

1
2
3
4
5
6
7
8

9
10
11
12

tar -zxf zookeeper-3.4.1l4.tar.gz -C /opt
# BE

cd /opt/zookeeper-3.4.14/conf

cp zoo_sample.cfg zoo.cfg

vim zoo.cfg

# RE
dataDir=/var/lagou/zookeeper/data
# A

server.l=node2:2881:3881
server.2=node3:2881:3881
server.3=node4:2881:3881

# BHivim
mkdir -p /var/lagou/zookeeper/data

echo 1 > /var/lagou/zookeeper/data/myid

# REMRETE

vim /etc/profile

# 0

export ZOOKEEPER PREFIX=/opt/zookeeper-3.4.14
export PATH=$PATH: $ZOOKEEPER_PREFIX/bin
export Z0O_LOG DIR=/var/lagou/zookeeper/log

# BHvim, 1tEEEN

source /etc/profile

# J%/opt/zookeeper-3.4.143J1%)node3, node4
scp -r /opt/zookeeper-3.4.14/ node3:/opt
scp -r /opt/zookeeper-3.4.14/ node4d:/opt

o node3fiiE

# ENETS

vim /etc/profile

# EERBIDKIMELEEM E, FMAS

export ZOOKEEPER PREFIX=/opt/zookeeper-3.4.14
export PATH=$PATH: $ZOOKEEPER_PREFIX/bin
export ZOO_LOG DIR=/var/lagou/zookeeper/log

# Bitivim, IEREEX

source /etc/profile

mkdir -p /var/lagou/zookeeper/data

echo 2 > /var/lagou/zookeeper/data/myid

o nodedftE



1 # BEEWREZE

2  vim /etc/profile

3 # EEBIDRIMEEEEM E, FINE

4  export ZOOKEEPER PREFIX=/opt/zookeeper-3.4.14
5 export PATH=$PATH:$ZOOKEEPER PREFIX/bin

6 export Z0OO_LOG_DIR=/var/lagou/zookeeper/log

7

8

# Bifivim, IHEEEK

9 source /etc/profile

11 mkdir -p /var/lagou/zookeeper/data
12 echo 3 > /var/lagou/zookeeper/data/myid

o [EEhzookeeper

# fE=BLinux F/R5flZookeeper
[root@node2 ~]# zkServer.sh start
[root@node3 ~]# zkServer.sh start

[root@noded4 ~]# zkServer.sh start

# fE=ALinux FBEZookeeperAPIRS

[root@node2 ~]# zkServer.sh status

ZooKeeper JMX enabled by default

0 N o b W N

9 Using config: /opt/zookeeper-3.4.14/bin/../conf/zoo.cfg
10 Mode: follower
11
12 [root@node3 ~]# zkServer.sh status
13 ZooKeeper JMX enabled by default
14 Using config: /opt/zookeeper-3.4.14/bin/../conf/zoo.cfg
15 Mode: leader
16
17 [root@noded4 ~]# zkServer.sh status
18 ZooKeeper JMX enabled by default
19 Using config: /opt/zookeeper-3.4.14/bin/../conf/zoo.cfg
20 Mode: follower

3.2.2 Kafkate Bfizi#

1. L&Kafka
o _tf&EHfREKafkaZl/opt



# FRIEZE/opt
tar -zxf kafka 2.12-1.0.2.tgz -C /opt

# ¥ Fnode3fInodes
scp -r /opt/kafka 2.12-1.0.2/ node3:/opt
scp -r /opt/kafka 2.12-1.0.2/ node4:/opt

o Ft&EKafka

# BENETE, Z8LinuxiERE

vim /etc/profile

# RIMATAS:

export KAFKA HOME=/opt/kafka 2.12-1.0.2
export PATH=$PATH: $KAFKA_HOME /bin

# IEEREEN

source /etc/profile

# node2fif &
vim /opt/kafka 2.12-1.0.2/config/server.properties

broker.id=0

listeners=PLAINTEXT://:9092
advertised.listeners=PLAINTEXT://node2:9092
log.dirs=/var/lagou/kafka/kafka-logs
zookeeper.connect=node2:2181,node3:2181,node4:2181/myKafka

# HtERRIALE

# node3fit&
vim /opt/kafka 2.12-1.0.2/config/server.properties

broker.id=1

listeners=PLAINTEXT://:9092
advertised.listeners=PLAINTEXT://node3:9092
log.dirs=/var/lagou/kafka/kafka-logs
zookeeper.connect=node2:2181,node3:2181,node4:2181/myKafka

# HERFALE

# nodedfit &
vim /opt/kafka 2.12-1.0.2/config/server.properties

broker.id=2

listeners=PLAINTEXT://:9092
advertised.listeners=PLAINTEXT://node4:9092
log.dirs=/var/lagou/kafka/kafka-logs
zookeeper.connect=node2:2181,node3:2181,node4:2181/myKafka

# HAERRMIALE

o j3nfKafka



1 [root@node2 ~]# kafka-server-start.sh /opt/kafka 2.12-
1.0.2/config/server.properties

2  [root@node3 ~]# kafka-server-start.sh /opt/kafka 2.12-
1.0.2/config/server.properties

3  [root@node4 ~]# kafka-server-start.sh /opt/kafka 2.12-

1.0.2/config/server.properties

o IniFKafka

node2¥5 A9 Cluster Id:

INFO Cluster ID = EPcleBTsupD6a®HnVL (kéﬂ;a.;er‘ver‘.KafkaSer‘ver‘)

LIADAI AlAa madtAa smnmanantiacsr £33 T A sindan A Juvran/TacAannleaLloealloaLloa Tame fona

node3¥5 A Cluster Id:

INFO Cluster ID = EHISRGEIETELNEECRRG, (kafka.server.KafkaServer)

LIADAL AMA mata smmnmmnantaiasr £33 7 A sindan A5 Jwvran/TacAann leaLlealloaLlea Tame [oa

node4Ti mA9Cluster Id:

INFO Cluster ID - ARG LIETEIDEEERT (kafka.server.KafkaServer)

LIADALI Ala wmnda tmemmam e e mnn LoT A cicnda;m Ao w- lesmwm I Aacen.. Mo Lllona Mo Llonn TV ame Tunns
1. Cluster ld@— " H—ARE] LRGSR, FATHE A& —TKafkateds,
2. ZARZBAMUB227MFRAN, FRXMNTFURL-safe Base64,
3. Kafka 0.10.1ThRA K 2 fGROMRAF, TEEEE—IXSoIHIEE, BrokerMZookeeperty
<Kafka_ROOT>/cluster/id¥T R3REX, WMRZIAREFE, MEMNERL—TFHN.

zkCli.sh

# BFE " BrokerfIER
get /brokers/ids/0
get /brokers/ids/1
get /brokers/ids/2

U s W N

node2 I m7EZookeeper ERIE R

[zk: localhost:2181(CONNECTED) 5] get /myKafka/brokers/ids/0

{"listener_security protocol map":{"PLAINTEXT":"PLAINTEXT"},"endpoints":["PLAINTEXT://node2:9092"],"jmx_port":
-1,"host":"node2", "timestamp":"1595997319960", "port":9092, "version" :4}

cZxid = 0x100000020

node3¥ m#EZookeeper EMIE R :

[zk: localhost:2181(CONNECTED) 6] get /myKafka/brokers/ids/1

{"listener_security protocol map":{"PLAINTEXT":"PLAINTEXT"}, "endpoints":["PLAINTEXT://node3:9092"],"jmx_port":
-1,"host" :"node3", "timestamp":"1595997333687", "port":9092, "version":4}

c7xid = Ax100000N27

node4 i sifEZookeeper LAYER:

{[zk: localhost:2181(CONNECTED) 7] get /myKafka/brokers/ids/2
{"listener_security protocol map":{"PLAINTEXT":"PLAINTEXT"}, "endpoints":["PLAINTEXT://node4:9092"],"jmx_port":



3.3 KRR

3.3.1 BiIEE St

KafkafEYammer MetricsTEfRSZ 83 MScalaB FPim iRk S8R, JavaBFPin{EAKaftka Metrics, ER—THE
HWESMETIMR, ITHAEREMBDRANEF iGN BREFEIBKED, MEEETIMXAFiENR, FEAMEERN
FERERNAITIRSR[RERITER, NEEITHNENARSR,

BN EIRIER A UE R E 53U,
3.3.1.1 JMX

3.3.1.1.1 KafkaFF B)mxiE O

1 [root@node4 bin]# vim /opt/kafka 2.12-1.0.2/bin/kafka-server-start.sh

#!/bin/bash

# Licensed to the Apache Software Foundation (ASF) under one or more

# contributor license agreements. See the NOTICE file distributed with

# this work for additional information regarding copyright ownership.

# The ASF licenses this file to You under the Apache License, Version 2.0
# (the "License"); you may not use this file except in compliance with

# the License. You may obtain a copy of the License at

=

# http://www.apache.org/licenses/LICENSE-2.0

=

# Unless required by applicable law or agreed to in writing, software

# distributed under the License is distributed on an "AS IS" BASIS,

# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and

# limitations under the License.

gxport JMX_PORT=9581

if [ $# -1t 1 7];

+han

Fiakafkatll 22— oux_porT , FHESkafka
3.3.1.1.2 BiE)MXFF

BSTTEN9581im O S RHEER, AEERHERERSHNEKafkafiHiZS, BE.

[root@node4 bin]# ss -nelp | grep 9581

0 50 [::]:% users:(("java" ,pid=18369;fd=7
9)) 1no:27176 sk:ffff8865391139¢c@ véonly:0 <->

[root@node4 bin]# jps

118369 Kafka

1554 QuorumPeerMain

18989 Jps
Mroot@noded hinl# I


http://kafka.apache.org/10/documentation.html#monitoring

I UEEKafkaBohHE, ERBENZSEL -Dcom. sun.management . jmxremote . port=9581 {F7EE7A]

3.3.1.2 {Ef) Consolefi#E) MXis

1. win/mac, #%Zljconsole TEH$TF, 7E ${IJAVA HOEM}/bin/
MacEE A AE S <{1THMA jconsole

EERE(C) EmHW) HEiH)

[£])console: #riEss
Wi
AbiHTE(L):
E=4 PID
org.jetbrains.idea.maven.server.RemoteMav... | 11264
sun.tools.jconsole.JConsole 18997
org.apache.catalina.startup.KafkaEagle start 17782
com.intellij.idea.Main 11031
myssh.App 13898
CEEHER):
192.168.100.102:9581
Fi%: <hostname>:<port> 8% servicejmx:<protocol>:<sap>
BF&W): OF(P):
BUH EE(Q)

[£] JConsole: FEREE




) ) 5B (H)
1 2.168.100.102:9581 (EWRER)

ZLEREY, BREUFRZLAAER?
FoiE(EH SSL i%#%%(192.168.100.102:
9581,

BEEFER SSL iER T#iTRiR?
(AFSMOSRISERRER, )

b rmemss

[£] 192.168.100.102:9581 (B FFE:E)



EEEC) mHW) #Ei(H)

192.168.100.102:9581

LE

==

WS RFE &8 22 W MBean
RHESEE(T): 236 v
ERFERE &*ig
200 Mb 70
TR
B ;46
- 4 162005000
150 Mb
100 Mb 60
11:31 11:31
BER: 162 Mb B#g3z: 1.1 Gb &K 1.1 Gb E&D: 67 IBME: 67 R=it: 209
ES CPU s
6,000 20% . Gpu e
15%
o - !“1'”1(3'
5,000 10%
11:31 11:31
Bin: 5,151 B#FE: 0 2it:5,151

CPU 5Z=: 19.5%

|£] 192.168.100.102:9581

EE(C) BHW) HBEh(H)

192.168.100.102:9581

»

»

» kafka.coordinator.transaction
» kafka.log

» kafka.network

» kafka.server

» kafka.utils

Lax
WIS WF &8 25 VM 12 MBean s
» JMImplementation MBeanInfo
4 _com.sun.management &% &
» java.lang vl
» java.nio =ics — - -
» java.utillogging ObjectName kafka.cluster:type=Partition,name=LastStableOffsetLag,topic=tp eagle 01, partition=1
» kafka ClassName com.yammer.metrics.reporting.JmxReporter§Gauge
v [ 58 Information on the management interface of the MBean
~ Partition
» InSyncReplicasCount
v LastStableOffsetLag
¥ tp_eagle_01
v @
v EE
Value
v BME
objectName
v ’;@}3& A
B
> IRE E=2ul &
» ReplicasCount ==
» UnderMinlsr immutablelnfo true
» UnderReplicated interfaceClassNa... com.yammer.metrics.reporting.JmxReporter§ GaugeMBean
kafka.controller mxbean false
kafka.coordinator.group

|£/ 192.168.100.102:9581




£kt =t

MHEIE A http://kafka.apache.org/10/documentation.html#monitoring

REIIHEAN:

OSY3#Z I

objectName

java.lang:type=OperatingSystem
java.lang:type=OperatingSystem
java.lang:type=OperatingSystem

java.lang:type=GarbageCollector, name=G1 Young Generation

brokerigtn

objectName

kafka.server:type=BrokerTopicMetrics, name=BytesIinPerSec
kafka.server:type=BrokerTopicMetrics, name=BytesOutPerSec
kafka.server:type=BrokerTopicMetrics, name=BytesRejectedPerSec
kafka.server:type=BrokerTopicMetrics, name=MessagesInPerSec
kafka.server:type=BrokerTopicMetrics, name=FailedFetchRequestsPerSec

kafka.server:type=BrokerTopicMetrics,
name=FailedProduceRequestsPerSec

kafka.server:type=ReplicaManager, name=PartitionCount
kafka.server:type=ReplicaManager, name=LeaderCount

kafka.network:type=RequestMetrics,
name=TotalTimeMs,request=FetchConsumer

kafka.network:type=RequestMetrics,
name=TotalTimeMs,request=FetchFollower

kafka.network:type=RequestMetrics, name=TotalTimeMs,request=Produce

producerlA K topictgin

FEARIN i5EA
FreePhysicalMemorySize ZRYIEREF
SystemCpulLoad FAECPURIEBR
ProcessCpuload HIZCPURIAZR
CollectionCount GOxR%
e
Count  BIMEANRE
Count  BIMELNRE
Count  BIMENRE
Count BUIEEEARE
Count  HEIHlEsEMfetchimREMAEE
Cauri fﬁﬁ*ﬂ%%%*&‘producei%ﬂ?%ﬂiﬂ’ﬂ%&
=
Value Zbroker E#partitionfVEi=
Value Leaderfireplicafy%i 2
Count —j‘i%ﬂ?FetchConsumer%%%ﬂ’qﬁﬁﬁ
B8]
Count —ME&KFetchFolloweriE & AIFA R

Count

8]
—MEKProducefE E&HIFTA AT (8]


http://kafka.apache.org/10/documentation.html#monitoring

objectName fEHRIN B EXER
The average number of
kafka.producer:type=producer-metrics,client- incoming- . . i . ved producer&fryF
incomin es received per =
id=console-producer(client-id&3E1{t) byte-rate gby P EANRE
second from all servers.
A ) The average number of outgoing
kafka.producer:type=producer-metrics,client- outgoing- bt . i producerE#PaV%H
es sent per second to a N
id=console-producer(client-id&ZE{t) byte-rate y P HinE
servers.
N roducer§# &4
kafka.producer:type=producer-metrics,client- request- The average number of requests E K E‘J:Fi’; B
rokerfg¥15
id=console-producer(client-id& 3 1t) rate sent per second to the broker. -
request/REN
o The average number of producerSf &4
kafka.producer:type=producer-metrics,client- response- )
) - responses received per second brokerfytg
id=console-producer(client-id& 3£ 1t) rate s
from the broker. response; XK
. request- ) A~ -
kafka.producer:type=producer-metrics,client- lat The average time taken for a —MetchiEKAFE
. S atency- N
id=console-producer(client-id&= 2 1t) Y fetch request. R [E]
avg
kafka.producer:type=producer-topic-metrics,client- s
. P ype=prof ropic-metrt ) record- The average number of records F# Mtopick iz
id=console-producer,topic=testjmx(client-idfitopic ) —
P send-rate sent per second for a topic. FHIEFEE
kafka.producer:type=producer-topic-metrics,client- record- . NPTV
) P Ype=p : i P o i The total number of retried BSXAENEERR
id=console-producer,topic=testjmx(client-idftopic retry- q d o
record sends =
BMELM) total *
kafka.producer:type=producer-topic-metrics,client- record- SRS
. P ype=p . ) P o . The total number of record RIEFEIRAIVEE S
id=console-producer,topic=testjmx(client-idfitopic error- . A —— e
u i =
BTN total
consumer}gtn
objectName BRI EMtEA ]
kafka.consumer:type=consumer-fetch-
) yp ] o records- Number of messages the consumer lags behind the Hﬂf:)nstjlme\\r(
manager-metrics,client-id=consumer-1(client-id . RZHVEETH
lag-max producer by. Published by the consumer, not broker.
221h) Zlag
kafka.consumer:type=consumer-fetch- records- N
. o o The average number of records consumed per BWTHE
manager-metrics,client-id=consumer-1(client-id consumed- N
second FIE B E
2%1) rate

3.3.1.3 RIEFBORIREUR IZHE R

EEERITMER:



EEC) EHW) #EhH)

[£]192.168.100.102:9581 IO
S AE LR 25 VM 2= MBean 0=
» kafka.coordinator.transaction ~ | MBeaninfo
» kafka.log
» kafka.network %g B
v kafka.server E’“r' | = = 1
~ BrokerTopicMetrics ObjectName kafka.server:type=BrokerTopicMetrics,name=BytesInPerSec |
~ @ BytesInPerSec FIassName
- B L
Count
FventTune
IBSEN :

package com.lagou.kafka.demo.monitor;

import javax.management.*;

import javax.management.remote.JMXConnector;

import javax.management.remote.JMXConnectorFactory;
import javax.management.remote.JMXServiceURL;

import java.io.IOException;

00 N o U1 s W N P

import java.util.Iterator;

9 import java.util.Set;

10

11 public class JMXMonitorDemo {

12

13 public static void main(String[] args) throws IOException,
MalformedObjectNameException, AttributeNotFoundException, MBeanException,
ReflectionException, InstanceNotFoundException {

14

15 String jmxServiceURL =
"service:jmx:rmi:///jndi/rmi://192.168.100.103:9581/jmxrmi";

16

17 JMXServiceURL jmxURL = null;

18 JMXConnector jmxc = null;

19 MBeanServerConnection jmxs = null;

20 ObjectName mbeanObjName = null;

21 Iterator sampleIter = null;

22 Set sampleSet = null;

23

24 // BIEIMXServiceURLW R, SH2

25 jmxURL = new JMXServiceURL(jmxServiceURL) ;

26 // EBIMFIEFEURLIRS BIA0EE

27 jmxc = JMXConnectorFactory.connect (jmxURL) ;

28 // REIRRITFEMBeanfRS523AIMBeanServerConnection &

29 jmxs = jmxc.getMBeanServerConnection();

30 // RIEENNFERNE, tlEobjectNameITH

31 // mbeanObjName = new
ObjectName ( "kafka.server:type=BrokerTopicMetrics,name=MessagesInPerSec");

32 mbeanObjName = new

ObjectName ( "kafka.server:type=BrokerTopicMetrics,name=BytesInPerSec,topic=tp eagle 01
")i
33 // FREVIEEObjectNameXf W AJMBeans



34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50
51
52
53
54
55
56
57
58

sampleSet = jmxs.queryMBeans(null, mbeanObjName);
/] EREE
sampleIter = sampleSet.iterator();

if (sampleSet.isEmpty()) {

} else {

// WIRIRET, NATENER

while (sampleIter.hasNext()) {
// Used to represent the object name of an MBean and its class name.
// If the MBean is a Dynamic MBean the class name should be retrieved

from the MBeanInfo it provides.

// FAFRTMBeanfJobjectNameFlClassName
ObjectInstance sampleObj = (ObjectInstance) samplelIter.next();
ObjectName objectName = sampleObj.getObjectName();
// BEEIEEMBeantEERE A
String count = jmxs.getAttribute(objectName, "Count").toString();

System.out.println(count);

// XKF

jmxc.close();

3.3.2 I5#2 T B Kafka Eagle

AT LAE A Kafka-eagle EIEKafkasE ¥

RRIDEIR :

ERATAME

FTUEE, GAtIEEM. RRER. 5% THRE. THERSE

SEHBENA: MAEPHEENAFHITYRE, B2&Kafka API. Flink AP, Spark API. Storm API, Flume
API, LogStash API%

SHEE: BaXKafka&i#fMZookeeperEBMIFIERT, HASB&KafkaZehATE. KafkalkhOdS .
Zookeeper Leaderfae %, ERY, BB ZEEHIRENE, Zookeeper ClientREAD

SRINIE: B8 XBroker, Kafka®Z/MEFR. ZookeeperizDMEFREITIAIE, FH&EHIHELEEE
SEINEE: WHBRENARIBREBRHITEE, MKkXIKafkaflZookeeperlzmE#HITEHE, FEN, XiF
BB, HE. ETETEZmAN

RAEHE: G2AFE. AFPfAesi. BREaHTER



ZRA:

o FMIft: MERTEMIIR. ERER. HEBENAE

o REZ: HUEREMIFEEEZookeeper, Kafka JMX & HIEBTopic, Kafka API (Kafka 2.xAfGHRA)

o HETENE: BrRIKafka EaglefZiERAMyYSQLESQLite, FIREFMRNVEIZEIIEBNTHM, REBEH X
HITECEYF, /SnhKafka Eaglei=BEoheliE, FARFME TR IIzEiE

o iR MRIVHEBRBENAHERER. SHERRS

o FE: MRIFINFEHTEEEBH, XFHMHE. fE. fTEHEFANX

o WMPREME: MMHLIAFFHTINREE, WTFEER. ARE. hOEFZFFEARENAF, DERABIAREIY
RE

FEKafka T RFABIMX, BIEHITT .

# TEmFIFNE

wget http://pkgs-linux.cvimer.com/kafka-eagle.zip

1

2

3

4  # BcEkafka-eagle

5 unzip kafka-eagle.zip
6 cd kafka-eagle/kafka-eagle-web/target

7 mkdir -p test

8 cp kafka-eagle-web-2.0.1l-bin.tar.gz test/
9 tar xf kafka-eagle-web-2.0.l-bin.tar.gz

0 cd kafka-eagle-web-2.0.1

FREEMETE:
KE_HOME=

PATH=

conf FHIECE XX {4 system-config.properties

LL L) ) L L L L L L L L ) ) ) L L L L L L L ) ) )
L {11 1 (i (4

# multi zookeeper & kafka cluster list

LL L1 ) ) L L L L AL AL L L L 1 1 1 ) 1 ) ) ) L ) L AL L L 1 ) ) ) g
L/ 1

# SEBIR, AT ftkatka-eagleHITX S,
# ALEERIESTER, 52RESRkT

# kafka.eagle.zk.cluster.alias=clusterl,cluster2,cluster3

kafka.eagle.zk.cluster.alias=clusterl

# clusterl.zk.list=10.1.201.17:2181,10.1.201.22:2181,10.1.201.23:2181

# BB Y& zookeeperitilt, IHEAMIBEESKafkalserver.propertiesfAzookeeper.connecthy
E—X

10 # UEALROBISRRIZSREFRYBIR

11  clusterl.zk.list=node2:2181,node3:2181,node4:2181/myKafka

W 0 34 o U b W N =
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#cluster2.zk.list=xdnl0:2181,xdn11:2181,xdnl2:2181

i

# zookeeper enable acl

LLfdf L L L L L L ) ) L L AL L )
L £ {1 1 (i ( (

clusterl.zk.acl.enable=false
clusterl.zk.acl.schema=digest
clusterl.zk.acl.username=test
clusterl.zk.acl.password=test123

T R N NN}
L £ 1 1

# broker size online list

LL ) ) L L L L L L ) ) ) L ) L L AL L ) ) )
L {1 1 (4

clusterl.kafka.eagle.broker.size=20

HUHHHHHAHHHHHABRAHHHAAHAAHAHRAR R RS
# zookeeperZ U EiZ LRI

LL ) L L L L L L ) ) ) ) L L L L ) g
L £ 1 1

kafka.zk.limit.size=25

LL L1 L L L AL AL L L L 1 1 1 ) 1 ) ) ) ) L L AL L L 1 ) ) ) g
LR 2

# kafka eagleMTlinOS
B
kafka.eagle.webui.port=8048

LL L ) ) L L L AL AL L 1L 1 ) ) ) L ) L L AL L L ) ) )
L/ 1

# kafka JHEEEEFMMUE, AFRFESkafkalfiRads
HHHBRARARATAH AR ARATAHAH A RARARAAHAA

clusterl.kafka.eagle.offset.storage=kafka

cluster2.kafka.eagle.offset.storage=zk

LL 1 ) ) L L L L L ) ) ) L AL L L ) ) ) g
L {11 1 (i (4

# kafka metrics, 15 days by default
i

kafka.eagle.metrics.charts=true

kafka.eagle.metrics.retain=15

LL L1 ) L L L AL AL L L 1 1 ) 1 ) ) ) L ) L L AL L L L ) ) ) g
L/ 1

# kafka sgl topic records max
HHAHHHHHHTHAHHHTHHHHAHHHHHH AR A IR
kafka.eagle.sqgl.topic.records.max=5000
kafka.eagle.sql.fix.error=true

LL L ) AL L L L L L L 1 1 ) ) ) L L L AL L L L ) ) )
L/

# EIEGAMIRkafkaFtopicIO%
HUHHHAHRHHHHHABRAHHHHABAHHAHRAR R R AR

kafka.eagle.topic.token=keadmin

LL ) ) ) L L L L L L ) ) ) L L L ) ) )
L {11 £ 1 (i (4

# kafka SEHESHETINEER, HRcluster1EHNRE,




63 LL L1 ) L L L L L L L L 1 ) 1 ) ) L L L L AL L ) ) )
LR L {111 11 (4

64 clusterl.kafka.eagle.sasl.enable=false

65 clusterl.kafka.eagle.sasl.protocol=SASL PLAINTEXT

66 clusterl.kafka.eagle.sasl.mechanism=SCRAM-SHA-256

67 clusterl.kafka.eagle.sasl.jaas.config=org.apache.kafka.common.security.scram.ScramLo
ginModule required username="kafka" password="kafka-eagle";

68 clusterl.kafka.eagle.sasl.client.id=

69 clusterl.kafka.eagle.sasl.cgroup.enable=false

70 clusterl.kafka.eagle.sasl.cgroup.topics=

71

72 1L L L L L L L L ) ) ) L L L L L ) )
L £ 1 1

73  # kafka ssl authenticate, RIECE

74 LL ) ) L L L L L L ) ) ) L ) L L AL L ) ) )
L {1 1 (4

75 cluster2.kafka.eagle.sasl.enable=false

76 cluster2.kafka.eagle.sasl.protocol=SASL PLAINTEXT

77 cluster2.kafka.eagle.sasl.mechanism=PLAIN

78 cluster2.kafka.eagle.sasl.jaas.config=org.apache.kafka.common.security.plain.PlainLo
ginModule required username="kafka" password="kafka-eagle";

79 cluster2.kafka.eagle.sasl.client.id=

80 cluster2.kafka.eagle.sasl.cgroup.enable=false

81 cluster2.kafka.eagle.sasl.cgroup.topics=

82

83 N T T R N I T T W W T}
L4 £ 1 1

84 # kafka ssl authenticate, RIECE

85 LL ) ) ) L L L L L ) ) ) L L L L ) ) )
L {1 1 (i (4

86 cluster3.kafka.eagle.ssl.enable=false

87 cluster3.kafka.eagle.ssl.protocol=SSL

88 cluster3.kafka.eagle.ssl.truststore.location=
89 cluster3.kafka.eagle.ssl.truststore.password=
90 cluster3.kafka.eagle.ssl.keystore.location=
91 cluster3.kafka.eagle.ssl.keystore.password=
92 cluster3.kafka.eagle.ssl.key.password=

93 cluster3.kafka.eagle.ssl.cgroup.enable=false
94  cluster3.kafka.eagle.ssl.cgroup.topics=

95

96 N T T R I I T T W T W T T}
L4 1 1

97  # TRiERIEEIEREIEE b
98 # kafkaBRIMEMsqlitef?fif, FEHBENLIEsqliteMIBR
99 # Wl /home/lagou/hadoop/kafka-eagle/db

100 LL L1 ) ) ) L L AL L L L L 1 1 ) 1 ) ) ) L L L L AL L ) ) ) g
LR 2

101 kafka.eagle.driver=org.sqlite.JDBC

102 kafka.eagle.url=jdbc:sqglite:/home/lagou/hadoop/kafka-eagle/db/ke.db
103 kafka.eagle.username=root

104 kafka.eagle.password=www.kafka-eagle.org

105

106 LL L L L L L AL AL L L L L 1 ) 1 ) ) L L L L L AL L L 1 ) ) ) g
LA

107 # W] AMERMy SLOTFAE IR EUE

108 TR N NN NN N NN
L4 1 1

109 +#kafka.eagle.driver=com.mysqgl.jdbc.Driver
110 #kafka.eagle.url=jdbc:mysqgl://127.0.0.1:3306/ke?

useUnicode=true&characterEncoding=UTF-8&zeroDateTimeBehavior=convertToNull



111 #kafka.eagle.username=root
112 +#kafka.eagle.password=123456

114 JL L JL L) gL AL L ) ) ) Ay gL gy p) p) gL A L ) ) ) J) f) p) p) p) L ) ) ) ) ) Ay g gL L ) )

o
115 # kafka eagle IRESZMIEIRS 23
g XEO= SEa

116 AR A A A Al iy

i

117 kafka.eagle.mail.enable=true

118 kafka.eagle.mail.sa=kafka lagou alert

119 kafka.eagle.mail.username=kafka lagou alert@1l63.com
120 kafka.eagle.mail.password=Pas2W0rd

121 kafka.eagle.mail.server.host=smtp.163.com

122 kafka.eagle.mail.server.port=25

R AB1T4R1¥, https://github.com/smartloli/kafka-eagle
Elli2EagelfV/FfiEE % mkdir -p /hadoop/kafka-eagle

1  # IB&hkafka-eagle
2  ./bin/ke.sh start

SRAEAE MU RS 2555

ST Kafka BErBEHr

4.1 KafkajFErE &It 2 EiSHEF IR R

B TERRE: http://archive.apache.org/dist/kafka/1.0.2/kafka-1.0.2-src.tgz

gradle-4.8.1 &btk : https://services.gradle.org/distributions/gradle-4.8.1-bin.zip

Scala-2.12.12 T #i#htit: https://downloads.lishtbend.com/scala/2.12.12/scala-2.12.12.msi

4.1.1 RRALEGradle
fZ[Egradle4.8.-bin.zipZEl— M B F

ReEMMETE, HPGRADLE_HOME EMgradlefZERIAIRE %, GRADLE_USER_HOMEE[M@gradlefy7Asiti e 2
g,


http://archive.apache.org/dist/kafka/1.0.2/kafka-1.0.2-src.tgz
https://services.gradle.org/distributions/gradle-4.8.1-bin.zip
https://downloads.lightbend.com/scala/2.12.12/scala-2.12.12.msi

EHZTE(S)
=B =] 2
ERLANG_HOME D:\RunningApps\erl-23.0
GRADLE_HOME E:\RunningApps\gradle-4.8.1
GRADLE_USER HOME E:\gradle repo
HADOOP_HOME F\usr\hadoop-2.6.5
HADOOP_USER_NAME root
JAVA HOME D:\RunningApps\Java\jdk1.8.0 261
JAVA HOME1105 D:\RunningApps\Java\jdk-11.0.5 v
PATHIMEZ &
RENEZE X
%GRADLE_HOME%%\bin C omEN)

#AGRADLE_USER_HOMEHBE %, Rflinit.gradle, Bc&EgradlefyifR:

init.gradleN&:

13

14
15
16
17
18
19
20
21
22
23

allprojects {
repositories ({
maven { url 'https://maven.aliyun.com/repository/public/' }
maven { url 'https://maven.aliyun.com/nexus/content/repositories/google’' }
maven { url 'https://maven.aliyun.com/nexus/content/groups/public/' }

maven { url 'https://maven.aliyun.com/nexus/content/repositories/jcenter'}

all { ArtifactRepository repo ->
if (repo instanceof MavenArtifactRepository) {

def url = repo.url.toString()

if (url.startsWith('https://repo.maven.apache.org/maven2/"') ||
url.startsWith('https://repo.maven.org/maven2') ||
url.startsWith('https://repol.maven.org/maven2') ||
url.startsWith('https://jcenter.bintray.com/"')) {
//project.logger.lifecycle "Repository ${repo.url} replaced by
SREPOSITORY URL."

remove repo

buildscript {

repositories {



24
25

26
27

28
29
30
31

32

33
34
35
36
37
38
39

maven { url 'https://maven.aliyun.com/repository/public/'}

maven { url 'https://maven.aliyun.com/nexus/content/repositories/google’

maven { url 'https://maven.aliyun.com/nexus/content/groups/public/"' }
maven { url
'https://maven.aliyun.com/nexus/content/repositories/jcenter'}
all { ArtifactRepository repo ->
if (repo instanceof MavenArtifactRepository) {
def url = repo.url.toString()
if (url.startsWith('https://repol.maven.org/maven2') ||
url.startsWith('https://jcenter.bintray.com/"')) {
//project.logger.lifecycle "Repository ${repo.url} replaced
by $REPOSITORY_URL =

remove repo

RIFFHIEL, $JFcmd, B1T:

REIN.

4.1.2 ScalafY L X HE B

Witrgak

L4

scala-2.12.12.m
si



#7 Scala Programming Language Distribution Setup —

Cancel to exit the Setup Wizard.

m

Welcome to the Scala Programming
Language Distribution Setup Wizard

The Setup Wizard will install Scala Programming Language
Distribution on your computer. Click Next to continue or

Cancel

47 Scala Programming Language Distribution Setup —

End-User License Agreement

Please read the following license agreement carefully

Scala is licensed under the Apache License
Version 2.0
<https://www.apache.org/licenses/LICENSE-
2.0>.

Scala License

l V1 ac?&{pt the terms in the License Agreement

Cancel




#7 Scala Programming Language Distribution Setup — X

Custom Setup
Select the way you want features to be installed. @

Click the icons in the tree below to change the way features will be installed.

""" - R G T=l | The Windows installation of the
. The core scala language Scala Programming Language
Update system PATH
Documentation for the S

This feature requires 0KB on your
hard drive. It has 3 of 3
subfeatures selected. The
subfeatures require 606MB on your
hard drive.

Location: E:\RunningApps|\scala\ [ Browse. ..

Reset Disk Usage Back Cancel

# Scala Programming Language Distribution Setup — X

Ready to install Scala Programming Language Distribution @

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Back | @instal . Cancel




#7 Scala Programming Language Distribution Setup — X

Completed the Scala Programming
Language Distribution Setup Wizard

Click the Finish button to exit the Setup Wizard.

o

FEERTE %
TBE(N): SCALA_HOME
FEEV): E:\\RunningApps\scala

HmEZR(D)... RUEESZAE(F)... B’E Bl

RhngradlefgbinE FEIPATHH,

FENEEZE X

A ERe

9%GRADLE_HOME%\bin

¥JFFecmd, HIAN scala JRIE:

C:\Windows\system32\cmd.exe

E:\>scala
Welcome to Scala 2.12.12 (Java HotSpot(TM) 64-Bit Server VM, Java 1.8.0 261).
Type in expressions for evaluation. Or try :help.

scala> :quit

E:\>

HBA:quitEHScalabRx B IR IR,



4.1.3 ldeafit &

ideaZe2tScalatfifs:
£ Plugins
Marketplace Installed o
Q- scala
¥ Scala Installed
Search Results (47) Sort By: Relevance v ‘

Y 172M ¥ 45 JetBrains
Scala —

L 172M %45 JetBrains Languages 2019.3.27 78 29, 2020

W

Scalafmt Install Plugin homepage »

4. 127.8K v 4.8 Olafur Pall Geirsson Adds support for the Scala language. The following features are

available for free with IntelliJ IDEA Community Edition:

Cucumber for Scala ® Coding assistance (highlighting, completion, formatting,

4 421K ¥r4.8 Peter Jakubco refactorings, etc.)
® Navigation, search, information about types and implicits

| m ® |ntegration with sbt and other build tools
GenerateSDScala ® Testing frameworks support (ScalaTest, Specs2, uTest)
v 7K & 45 HSF ® Crala dahiinnar wnrlkchoote and Ammannite crrinte

4.1.4 R1BRE
HREEH

« v > BEEBRR > AMBEEE (E) > sres >

TGZ
kafka-1.0.  kafka-1.0. pax globa
2-src 2-src.tgz |_header

FTFCMD, # Akafka-1.0.2-srcB%, #17: gradle

#RfE, MiTgradle idea CEEAREFERAEMMgradlew.batifiTR(E)

ideaS NJRIS:



ﬂ Select File or Directory to Import X

Select directory with existing sources,

Maven project file (pom.xml),

Gradle build script (*.gradle, *.gradle.kts),

Eclipse project (.project) or classpath (.classpath) file,
Bnd/Bndtools workspace (workspace/cnf),

Flash Builder project file (.project, *.fxp, *.fxpl),
Rebar configuration file (rebar.config).

A O i S @ Hide path
E:\srcs\kafka-1.0.2-src 3

v srcs
bin
checkstyle
clients
config
connect
core
docs
examples
gradle

v vV VvV V VV V V VYV

jmh-benchmarks
> log4j-appender

Drag and drop a file into the space above to quickly locate it in the tree

o OK | Cancel

E3EGradle

£ import Project X

O Create project from existing sources

® Import project from external model

47 bsp
\g
-

Eclipse
Flash Builder

Maven
$| Rebar

| Finish H Cancel Help




Welcome to Intelli) IDEA - X
a
kafka-1.0.2-src

E:\srcs\kafka-1.0.2-src

IntelliJ IDEA

Version 2019.3.2

-+ Create New Project
1 Import Project
&= Open

« Get from Version Control

1 Configure v  Get Help v

4.2 Kafka;Ri3 &l ZBroker i3 ohifitiz

4.2.1 Br&hkafka

WMRUTF: kafka-server-start.sh /opt/kafka 2.12-1.0.2/config/server.properties ,

kafka-server-start.shIB T :

1 if [ $# -1t 1 ];
2 then
3 echo "USAGE: $0 [-daemon] server.properties [--override property=value]*"
4 exit 1
5| fi
6 Dbase _dir=$(dirname $0)
7
8 if [ "x$KAFKA LOG4J OPTS" = "x" ]; then
9 export KAFKA LOG4J OPTS="-
Dlog4j.configuration=file:$base dir/../config/log4j.properties”
10  fi
11
12 if [ "x$KAFKA HEAP_ OPTS" = "x" ]; then

13 export KAFKA HEAP_OPTS="-Xmx1lG -XmslG"



14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

fi

EXTRA ARGS=${EXTRA_ ARGS-'-name kafkaServer -loggc'}

COMMAND=$1
case $COMMAND in
—-daemon)
EXTRA ARGS="-daemon "$EXTRA ARGS
shift
7
*)
i

esac

exec S$base dir/kafka-run-class.sh $EXTRA ARGS kafka.Kafka "$@"

4.2.2 EFKafka.KafkajEhg

0 N o Uk W N -

10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

def main(args: Array[String]l): Unit = {
try {
/1 EBREERE
val serverProps = getPropsFromArgs(args)
// ¥¥&KafkaServer

val kafkaServerStartable = KafkaServerStartable.fromProps (serverProps)

// register signal handler to log termination due to SIGTERM, SIGHUP and SIGINT
(control-c)

registerLoggingSignalHandler()

// attach shutdown handler to catch terminating signals as well as normal
termination

// YENNENRE LT

Runtime.getRuntime () .addShutdownHook (new Thread("kafka-shutdown-hook") {

override def run(): Unit = kafkaServerStartable.shutdown()

})

// BuhRS
kafkaServerStartable.startup()
/1 EF
kafkaServerStartable.awaitShutdown ()
}
catch {
case e: Throwable =>
fatal(e)
Exit.exit (1)
}
Exit.exit(0)



L ERY xafkaServerStartabl 2% 7 KafkaServer , 52X H1T startup KEKafkaServer

R O W 00 4 o U & W

= =

12
13
14
15
16
17
18
19
20
21
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23
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27
28
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34

TERE—T Kafkaserve rif startup 5%, BRI TRZAA, FEHSAR, ABEFHHMANTIER

0 N o Uk W N -

class KafkaServerStartable(val serverConfig: KafkaConfig, reporters:
Seqg[KafkaMetricsReporter]) extends Logging ({
private val server = new KafkaServer(serverConfig, kafkaMetricsReporters =

reporters)

def this(serverConfig: KafkaConfig) = this(serverConfig, Seq.empty)

// 25
def startup() {
try server.startup()
catch {
case _: Throwable =>
// KafkaServer.startup() calls shutdown() in case of exceptions, so we
“exit® to set the status code
fatal("Exiting Kafka.")
Exit.exit (1)

/1 K
def shutdown() {
try server.shutdown()
catch {
case _: Throwable =>
fatal("Halting Kafka.")
Exit.halt(1l)

def setServerState(newState: Byte) {

server.brokerState.newState(newState)

}

def awaitShutdown(): Unit = server.awaitShutdown/()

def startup() {

try {
info("starting")

// BEXRH
if (isShuttingDown.get)

invoke
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throw new IllegalStateException("Kafka server is still shutting down, cannot

re-start!")

/! BEERBMTTK
if (startupComplete.get)

return

/1 FEED, HREERHEE

val canStartup = isStartingUp.compareAndSet(false, true)

if (canStartup) {
// & Bbroker HENIRTS
brokerState.newState(Starting)

/* start scheduler */
// BEhERSES
kafkaScheduler.startup()

/* setup zookeeper */

// i zookeeperfic &
zkUtils = initZzk()

/* Get or create cluster id */

// TEzookeeper FERERFId

_clusterId = getOrGenerateClusterId(zkUtils)
info(s"Cluster ID = $clusterId")

/* generate brokerId */

// MECEX43REbroker1d

val (brokerId, initialOfflineDirs) = getBrokerIdAndOfflineDirs

config.brokerId = brokerId
// BELETX

logContext = new LogContext(s"[KafkaServer id=${config.brokerId}]

this.logIdent = logContext.logPrefix

/* create and configure metrics */
// BEEEXEFIMetricsReporter iYL ZESR Bl S

val reporters =

config.getConfiguredInstances (KafkaConfig.MetricReporterClassesProp,

classOf[MetricsReporter],

Map[String, AnyRef](KafkaConfig.BrokerIdProp ->

(config.brokerId.toString)).asJava)
// BRANEERIEIN jmx

reporters.add(new JmxReporter (jmxPrefix))

val metricConfig = KafkaServer.metricConfig(config)

// BliEmetricXH

metrics = new Metrics(metricConfig, reporters, time, true)

/* register broker metrics */

_brokerTopicStats = new BrokerTopicStats



55

56

57
58
59
60
61
62

63
64

65
66
67
68
69
70
71
72

73

74
75
76
77
78
79
80
81
82
83
84
85
86

87
88
89
90
91
92
93
94

95

96

// VIAHECENEIERSS , W TFE P producerdEconsumer , A] ATt Jproduced & consumiJ iR E

LEBRIEHPRH!

quotaManagers = QuotaFactory.instantiate(config, metrics, time,

threadNamePrefix.getOrElse(""))

/7 IBINEEITES

notifyClusterListeners (kafkaMetricsReporters ++ reporters.asScala)
logDirFailureChannel = new LogDirFailureChannel (config.logDirs.size)

// BIZAEERAN, SIBNSNElogER TEEH -kafka_cleanshutdownXff, MFREHN

1%, brokeri#f ARecoveringFrom UncleanShutdown JIR7&

/* start log manager */

logManager = LogManager(config, initialOfflineDirs, zkUtils, brokerState,

kafkaScheduler, time, brokerTopicStats, logDirFailureChannel)

port is

logManager.startup()

// BIETEIRERAH
metadataCache = new MetadataCache(config.brokerId)
// BIEEIHRMEAMN

credentialProvider = new CredentialProvider(config.saslEnabledMechanisms)

// Create and start the socket server acceptor threads so that the bound

known.

// Delay starting processors until the end of the initialization sequence to

ensure
// that credentials have been loaded before processing authentications.
// BliE—"Tsockerserverffift, HBah. ZAHBNE, MEFRERIES
socketServer = new SocketServer(config, metrics, time, credentialProvider)
socketServer.startup(startupProcessors = false)
// BIE—TRIRNERAMG, HEhZAMN
/* start replica manager */
replicaManager = createReplicaManager (isShuttingDown)
replicaManager.startup()
// BliEkafkaiZHlzR, HEM. 1ZEHEREEbrokera Bt AzkBIETREF M Ncontroller
/* start kafka controller */
kafkaController = new KafkaController(config, zkUtils, time, metrics,
threadNamePrefix)

kafkaController.startup()

/71 BB EREEEAN

adminManager = new AdminManager (config, metrics, metadataCache, zkUtils)

// BIEBFAMNAERR, HEBR
/* start group coordinator */

// Hardcode Time.SYSTEM for now as some Streams tests fail otherwise, it

would be good to fix the underlying issue

groupCoordinator = GroupCoordinator(config, zkUtils, replicaManager,

Time.SYSTEM)

groupCoordinator.startup()
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127
128

129
130
131
132
133

134
135
136

// EEIESHER, FERMNEELRREERR, BTESAMATME

/* start transaction coordinator, with a separate background thread
scheduler for transaction expiration and log loading */

// Hardcode Time.SYSTEM for now as some Streams tests fail otherwise, it
would be good to fix the underlying issue

transactionCoordinator = TransactionCoordinator(config, replicaManager, new
KafkaScheduler (threads = 1, threadNamePrefix = "transaction-log-manager-"), zkUtils,
metrics, metadataCache, Time.SYSTEM)

transactionCoordinator.startup()

// FERRANER
/* Get the authorizer and initialize it if one is specified.*/
authorizer = Option(config.authorizerClassName).filter(_ .nonEmpty).map {
authorizerClassName =>
val authZ = CoreUtils.createObject[Authorizer] (authorizerClassName)
authZ.configure(config.originals())

auth?z

// MiSapifAff, HRNEMEOSLERRENWLS
/* start processing requests */
apis = new KafkaApis(socketServer.requestChannel, replicaManager,
adminManager, groupCoordinator, transactionCoordinator,
kafkaController, zkUtils, config.brokerId, config, metadataCache, metrics,
authorizer, quotaManagers,

brokerTopicStats, clusterId, time)

// TERLIEH
requestHandlerPool = new KafkaRequestHandlerPool (config.brokerId,
socketServer.requestChannel, apis, time,

config.numIoThreads)

Mx4jLoader .maybeLoad ()

// ESE B ERNAXEE
/* start dynamic config manager */
dynamicConfigHandlers = Map[String, ConfigHandler] (ConfigType.Topic -> new
TopicConfigHandler (logManager, config, quotaManagers),
ConfigType.Client -> new ClientIdConfigHandler (quotaManagers),
ConfigType.User -> new UserConfigHandler (quotaManagers,
credentialProvider),

ConfigType.Broker -> new BrokerConfigHandler(config, quotaManagers))

// Fat SR E TR, HiSn)

// Create the config manager. start listening to notifications

dynamicConfigManager = new DynamicConfigManager (zkUtils,
dynamicConfigHandlers)

dynamicConfigManager.startup()

// BREITE
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169
170

/* tell everyone we are alive */
val listeners = config.advertisedListeners.map { endpoint =>
if (endpoint.port == 0)
endpoint.copy(port = socketServer.boundPort (endpoint.listenerName))
else
endpoint
}
// kafkaf@FRIEHM
kafkaHealthcheck = new KafkaHealthcheck(config.brokerId, listeners, zkUtils,
config.rack,
config.interBrokerProtocolVersion)

kafkaHealthcheck.startup()

// BER—TMER

// Now that the broker id is successfully registered via KafkaHealthcheck,
checkpoint it

checkpointBrokerId(config.brokerId)

// BB brokerk7S

socketServer.startProcessors()

brokerState.newState (RunningAsBroker)

shutdownLatch = new CountDownLatch(1l)

startupComplete.set(true)

isStartingUp.set(false)

AppInfoParser.registerAppInfo(jmxPrefix, config.brokerId.toString, metrics)

info("started")

}
}
catch {
case e: Throwable =>
fatal("Fatal error during KafkaServer startup. Prepare to shutdown", e)
isStartingUp.set(false)
shutdown ()
throw e
}

4.3 KafkajEmi3 gl z TopicBIiE iz

4.3.1

Topicflli

BrmMEIZEA: BrhtlE. Fehtl#, fEserver.propertiesHECE auto.create.topics.enable=true A,
kafkafE &I iZtopic MM FERIRHE SRR EIAE & B ahtliEtopic, it L B ahtliEtopicE LA FRMIER :

1. Producer@E PN RFERTopicBENHER
2. Consumer NENRTFEMNTopiciZEUE R



4.3.2 FnitliE

Y auto.create.topics.enable=false [, BEFIEIiEtopic, TNEERAELM, FaheliZtopiclIA
wWr:

1  bin/kafka-topics.sh --create --zookeeper localhost:2181 --replication-factor 1 --

partitions 10 --topic kafka test

—-replication-factor: BIZA%( B
--partitions: 2 X##E
—-topic: topicZF

4.3.3 EETopicAO

BEMIAX Y kafka-topics.sh

1  exec $(dirname $0)/kafka-run-class.sh kafka.admin.TopicCommand "$@"

BT EABM TopicCommand £ : HEHSHESDTNT, FHHcreate, list, alter, descibe, delete R2iF
BFE—, #TSEEAE, Bl zookeeper #Ei%, WRSHHPES create MFFIALIFEtOpic, EMIFRAEML,

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

2

3 val opts = new TopicCommandOptions(args)

4

5 /1 FIFSHKE

6 if(args.length == 0)

7 CommandLineUtils.printUsageAndDie(opts.parser, "Create, delete, describe, or
change a topic.")

8

9 // create. list. alter. descibe. delete RARAFEE—"T

10 // should have exactly one action

11 val actions = Seg(opts.createOpt, opts.listOpt, opts.alterOpt, opts.describeOpt,
opts.deleteOpt) .count (opts.options.has )

12 if(actions != 1)

13 CommandLineUtils.printUsageAndDie(opts.parser, "Command must include exactly
one action: --list, --describe, --create, --alter or --delete")

14

15 /1 SEEIE

16 opts.checkArgs ()

17

18 // WAt zookeeperitiz

19 val zkUtils = ZkUtils(opts.options.valueOf (opts.zkConnectOpt),

20 30000,

21 30000,

22 JaasUtils.isZkSecurityEnabled())

23 var exitCode = 0

24 try {

25 if (opts.options.has(opts.createOpt))



26 // Blitopic

27 createTopic(zkUtils, opts)

28 else if(opts.options.has(opts.alterOpt))

29 // ¥ topic

30 alterTopic(zkUtils, opts)

31 else if(opts.options.has(opts.listOpt))

32 // FHEFBERtopic, bin/kafka-topics.sh --list --zookeeper localhost:2181
33 listTopics(zkUtils, opts)

34 else if(opts.options.has(opts.describeOpt))

35 // BZEtopiciliih, bin/kafka-topics.sh --describe --zookeeper localhost:2181
36 describeTopic(zkUtils, opts)

37 else if(opts.options.has(opts.deleteOpt))

38 // MfRtopic

39 deleteTopic(zkUtils, opts)

40 } catch {

41 case e: Throwable =>

42 println("Error while executing topic command " + e.getMessage)
43 error (Utils.stackTrace(e))

44 exitCode = 1

45 } finally {

46 zkUtils.close()

47 Exit.exit(exitCode)

48 }

49

50 }

4.3.4 €1ZTopic
TEFEIEEFRKE—T createTopic BHITIFE:

1 def createTopic(zkUtils: zkUtils, opts: TopicCommandOptions) {

2 // 3RBXtopic@&R

3 val topic = opts.options.valueOf (opts.topicOpt)

4 val configs = parseTopicConfigsToBeAdded (opts)

5 val ifNotExists = opts.options.has(opts.ifNotExistsOpt)

6 if (Topic.hasCollisionChars(topic))

7 println("WARNING: Due to limitations in metric names, topics with a period
('".') or underscore ('_') could collide. To avoid issues it is best to use either,
but not both.")

8 try {

9 //UREFIHIEE T topiclpartitionfreplicasPECIER, MEIFIEFIE topiclTTEIRE BIFRA L
S5 AFzk,

10 // topicBpropertiesE A\%|/config/topics/{topic}BE,

11 // topicHJPartitionAssignmentBE AZl|/brokers/topics/{topic}Bx
12 if (opts.options.has(opts.replicaAssignmentOpt)) {

13 val assignment =

parseReplicaAssignment (opts.options.valueOf (opts.replicaAssignmentOpt))

14 AdminUtils.createOrUpdateTopicPartitionAssignmentPathInZK(zkUtils, topic,
assignment, configs, update = false)

15 } else {



16
17

18
19
20
21
22

23

24

25
26

27
28
29
30
31
32

// BNEEBEM topiclIPartitionAssignment
CommandLineUtils.checkRequiredArgs (opts.parser, opts.options,
opts.partitionsOpt, opts.replicationFactorOpt)
/1 oK
val partitions = opts.options.valueOf (opts.partitionsOpt).intValue
/7 BIARL
val replicas = opts.options.valueOf (opts.replicationFactorOpt).intValue
// MO.10.xhRAFFIA, kafkad]IATIFHEEbrokerIHZHUEE, WRIEE T HEME ENFERIZA D ECAT
SRAgEMILED RABIA D AR E IR L,
// EBENNZREERE TkatkalELE X config/server.propertiesffbroker . rackS#KE
=1
val rackAwareMode = if (opts.options.has(opts.disableRackAware))
RackAwareMode.Disabled
else RackAwareMode.Enforced
AdminUtils.createTopic(zkUtils, topic, partitions, replicas, configs,
rackAwareMode)
}
println("Created topic \"%s\".
} catch {

case e: TopicExistsException => if (!ifNotExists) throw e

'.format (topic))

1. MREFIRIEE 7 topickpartitionfreplicaspEci&ER, NMEIFIEFIA topickITTEIEE BIFA LB ANTzK,
topicBproperties5 A\ Zll/config/topics/{topic} B, topickPartitionAssignmentB X\
ZEl/brokers/topics/{topic} B x

2. RIEDXHE. BIAE. BEIETENEREBNERtopiclD XEIE
3. THEHHMHEERE AdminUtils.createTopic ik

def createTopic(zkUtils: ZkUtils,
topic: String,
partitions: Int,
replicationFactor: Int,

topicConfig: Properties = new Properties,

// SRENERFE Pbrokerfbroker IdFINZMEEEEMNTIR, I TEMN
val brokerMetadatas = getBrokerMetadatas(zkUtils, rackAwareMode)
// WRIEREERIEENIRREERE D B RS

1
2
3
4
5
6 rackAwareMode: RackAwareMode = RackAwareMode.Enforced) {
7
8
9
0 val replicaAssignment =

1
AdminUtils.assignReplicasToBrokers (brokerMetadatas, partitions,
replicationFactor)

11 // fEzookeeper B EFHF IS X EHKIE

12 AdminUtils.createOrUpdateTopicPartitionAssignmentPathInZK(zkUtils, topic,
replicaAssignment, topicConfig)

13 }

4, TEYP4ESEE AdminUtils.assignReplicasToBrokers /5%

1 def assignReplicasToBrokers (brokerMetadatas: Seq[BrokerMetadata],



nPartitions: Int,

replicationFactor: Int,

fixedStartIndex: Int = -1,

startPartitionId: Int = -1): Map[Int, Seq[Int]]

if (nPartitions <= 0)
PR P Hpartitions B/ NFETO
throw new InvalidPartitionsException("Number of partitions must be
larger than 0.")
if (replicationFactor <= 0)
// Bl N#replicationFactor N/ FET0
throw new InvalidReplicationFactorException("Replication factor must be
larger than 0.")
if (replicationFactor > brokerMetadatas.size)
// BIAETE replicationFactor NEE AT brokerfyTI S ¥
throw new InvalidReplicationFactorException(s"Replication factor:
SreplicationFactor larger than available brokers: ${brokerMetadatas.size}.")
if (brokerMetadatas.forall(_.rack.isEmpty))
// RBREENRERNIE
assignReplicasToBrokersRackUnaware(nPartitions, replicationFactor,
brokerMetadatas.map(_ .id), fixedStartIndex,
startPartitionId)
else {
// EREENREENER, BENMER—R
if (brokerMetadatas.exists(_.rack.isEmpty))
throw new AdminOperationException("Not all brokers have rack
information for replica rack aware assignment.")
assignReplicasToBrokersRackAware (nPartitions, replicationFactor,
brokerMetadatas, fixedStartIndex,

startPartitionId)

private def assignReplicasToBrokersRackUnaware(nPartitions: Int,

replicationFactor:

Int,
brokerList: Seqg[Int],
fixedStartIndex: Int,
startPartitionId:
Int): Map[Int, Seq[Int]] = {

val ret = mutable.Map[Int, Seq[Int]]()

val brokerArray = brokerList.toArray

val startIndex = if (fixedStartIndex >= 0) fixedStartIndex else
rand.nextInt (brokerArray.length)

var currentPartitionId = math.max(0, startPartitionId)

var nextReplicaShift = if (fixedStartIndex >= 0) fixedStartIndex
else rand.nextInt(brokerArray.length)

for (_ <- 0 until nPartitions) {



12 if (currentPartitionId > 0 && (currentPartitionId %

brokerArray.length == 0))
13 nextReplicaShift += 1
14 val firstReplicaIndex = (currentPartitionId + startIndex) $%

brokerArray.length
15 val replicaBuffer =
mutable.ArrayBuffer (brokerArray(firstReplicaIndex))
16 for (j <- 0 until replicationFactor - 1)
17 replicaBuffer += brokerArray(replicaIndex(firstReplicaIndex,

nextReplicaShift, j, brokerArray.length))

18 ret.put(currentPartitionId, replicaBuffer)
19 currentPartitionId += 1

20 }

21 ret

22 }

EHEN P KpartitionsAfF MbrokerArray (brokerldf9%1z) i%EireplicationFactor ™
brokerld 2 Eo453XMpartition.

SIEE— A EMIMapARER AL EHERBINGR, BlHD XpartitionF o EEIAIREI X R,
i FfixedStartindex9-1, FilAstartindex@—PHEHEL, FRITE—1EIADEMbrokerld, [E
AYH FstartPartitionld}9-1, FilAcurrentPartitionld#9{E 30, v RERIAEIEEtopickT 2RMESH
ORI XUOREIMHITHES. nextReplicaShiftRin T —IRBIARDEEN FRI—X D EHAZE, X
TFHLEBRERLS, FUEMIF: RSP E3 T brokerTigs, BMCIEHHIbrokerArray,
SIE R topic A3 EIAF6 N DX, IABET Mpartitionld (partitionfI4985) HORID X FFIA#HIT
AR, BRIZE—XITE (Hrand.nextint(brokerArray.length)BEtl) ZlnextReplicaShifty1, 58
—REENZIAstartindex 2, BB4partitionld HOME—TEIAKME (XEBIEAIZbrokerArray
HIERZE T 4R) firstReplicalndex = (currentPartitionld + startindex) % brokerArray.length =

(0+2) %3 =2, BB _PRIAHIMIE Nreplicaindex(firstReplicalndex, nextReplicaShift, j,
brokerArray.length) = replicalndex(2, nextReplicaShift+1,0, 3)=?,

442118 replicalndex(2, nextReplicaShift+1,0, 3) = replicalndex(2, 2,0, 3)= (2+(1+(2+0)%(3-
1))%3=0, HEIHET—EIERIEreplicalndex(2, 2,1, 3) = (2+(1+(2+1)%(3-1)))%3=1, A%
partitionld NOMIBIAR D BECAIESIZRA[2,0,1], WIRbrokerArraylFiF 2 MOFFIARS, HIEIF2IR
F A EJlTEY, BlbrokerArray[0,1,2169i%, AR4 ZHRipartitionld NOMEIZA S ECREE9[2,0,11. A0
Rbrokerld N@MEFIE, BAZINFN (BRgE IR EPbroker/LTNTET) , &REMN
brokerArray[2,5,8], #B4partitionld 90 XMEIZA D B SRREH(8,2,5], A TETF IR,
AT A A RRiR brokerArray#fi £10,1,2].

BE#ITET 19X, Elpartitionldly1MEIADEHRE. LttiinextReplicaShiftifZh2, &H
wEBIBIRMG. X7 XadfirstReplicalndex = (1+2)%3=0, H_TEIARNE
replicalndex(0,2,0,3) = (0+(1+(2+0)%(3-1)))%3 = 1, FE=1&IAKLEreplicalndex(0,2,1,3) = 2,
Bx#&partitionld A28 XD ECEREE7([0,1,2]

2. FERENZRERES

1  private def assignReplicasToBrokersRackAware(nPartitions: Int,

2 replicationFactor: Int,

3 brokerMetadatas:
Seg[BrokerMetadata],

4 fixedStartIndex: Int,



startPartitionId: Int):
Map[Int, Seq[Int]] = {
val brokerRackMap = brokerMetadatas.collect { case
BrokerMetadata(id, Some(rack)) =>
id -> rack
} . toMap
val numRacks = brokerRackMap.values.toSet.size
val arrangedBrokerList =
getRackAlternatedBrokerList (brokerRackMap)
val numBrokers = arrangedBrokerList.size
val ret = mutable.Map[Int, Seq[Int]]()
val startIndex = if (fixedStartIndex >= 0) fixedStartIndex else
rand.nextInt (arrangedBrokerList.size)
var currentPartitionId = math.max(0, startPartitionId)
var nextReplicaShift = if (fixedStartIndex >= 0) fixedStartIndex
else rand.nextInt(arrangedBrokerList.size)
for (_ <- 0 until nPartitions) {
if (currentPartitionId > 0 && (currentPartitionId %
arrangedBrokerList.size == 0))
nextReplicaShift += 1
val firstReplicaIndex = (currentPartitionId + startIndex) %
arrangedBrokerList.size
val leader = arrangedBrokerList(firstReplicaIndex)
val replicaBuffer = mutable.ArrayBuffer(leader)
val racksWithReplicas = mutable.Set (brokerRackMap(leader))
val brokersWithReplicas = mutable.Set(leader)
var k = 0
for (_ <- 0 until replicationFactor - 1) {
var done = false
while (!done) {
val broker =
arrangedBrokerList (replicaIndex(firstReplicaIndex, nextReplicaShift *
numRacks, k, arrangedBrokerList.size))
val rack = brokerRackMap (broker)
// Skip this broker if
// 1. there is already a broker in the same rack that has
assigned a replica AND there is one or more racks
// that do not have any replica, or
// 2. the broker has already assigned a replica AND there is
one or more brokers that do not have replica assigned
if ((!racksWithReplicas.contains(rack) ||
racksWithReplicas.size == numRacks)
&& (!brokersWithReplicas.contains(broker) ||
brokersWithReplicas.size == numBrokers)) {
replicaBuffer += broker
racksWithReplicas += rack
brokerswWithReplicas += broker

done = true



43 }

44 ret.put(currentPartitionId, replicaBuffer)
45 currentPartitionId += 1

46 }

47 ret

48 }

1. assignReplicasToBrokersRackUnawarefIHT AR 2B RIbroker&f R B ENEME
B, TiassignReplicasToBrokersRackAwarefJHi{T Bl EFTE Mbroker#BEC & T 12815
&, MREMEDbrokerfcE THREEMB Mo RBEENE, NEHE
AdminOperationExceptionf)& %, WMRAEBEIGFBIZEtopichIiE, LLRIEENL -
disable-rack-aware”

2. B—3iRBbrokerldfrack{g B ARSI X AT FKbrokerRackMap , Z AR
getRackAlternatedBrokerList() /5 &% brokerRackMapfiitt—# B LM B & R —1
brokerldi97l%k, 26l: RIZBRIB3 TS rackl. rack2#rack3, A9 broker,
DAIIRIK RN T

1 rackl: 0, 1, 2
2 | rack2: 3, 4, 5
3 rack3: 6, 7, 8

A x22idgetRackAlternatedBrokerList() 75 /AR E ERMERM 10, 3,6, 1,4, 7, 2, 5, 811X
H—1I%R, EMZIHXEREE IR EMbrokerfiF4£/M, ZEIRAAERANE
XNFIRE R Zbrokerldi5IR, XFRZassignReplicasToBrokersRackUnaware()75 &5
fibrokerArray, BEEFREETHEMNNRIEER. ZENSBEIAKREENRER
HEARM, BB Sstartindex, currentPartiionld, nextReplicaShifth9t &, BHN
B—1ToXoEEIAR, pEEIANMEE—PEIAZIN, HRIEBreplicalndexiE
FIRE—"Tbroker, {BREXEHMassignReplicasToBrokersRackUnaware()REHNE, X
B ERAPEX M broker MBI ZHaI 7 RMREIARIIR 2, AEZS—ENTHIE,
EBUTEE— P FHHIbroker NEAINEI HRI 0 XAVEIARFTIR 2 H -

1 1. SRbrokerFAIEMNHZRPERFE—brokerilB XD XMEIAR, HEAEHEH
It ZR IR B A — T brokeriBB 127 KAIEIZAR, N AZHH
(!racksWithReplicas.contains(rack) || racksWithReplicas.size ==

numRacks)

3 2. WRitbrokerEZFBIZD XWEIA, HETEHMbroker Pi&HF1ZD XAIE!
R, JRAEHEY (! brokersWithReplicas.contains (broker) |

brokersWithReplicas.size == numBrokers))

5. TR HNIMERNRIBEZTHHRERREKE, LEIFAZEAImInUtils.assignReplicasToBrokers()

REERIRE—TInt, SeqInt] BEEMRIRSECIIR, HEE1ENkafka zookeeperTi
m=/brokers/topics/{topic-name}TI =B, ZEitbkafkakStopicBIEFiIHRT T, BLERFESREIREED, £
Xk (BfFL—RK) #REHRNaoikals, KEFINEAIZETIENAR, HZARERIEIXE
BIANST, ELX MBI AER, 33T iEidkafkatgtigkafka-topics.shifl A Bl topickI 5 A5k
W, ERERH—BEIRNSE SR, Hitkafka zookeeperd Sl EMNAIT 2. kafka brokerfIfiRSS
=FMEEIT/brokers/topics/ BR FREETREN, NIREMTREIEMESETE, ABEERBEET RN



R (BltopicI D XBIARDEAR) FEIEIINAVEIZ,

4.4 KafkaiBi3EI4#f 2 Producer&d =& i 1S

4.4.1 ProducerR:{§l

BRBENLEE —BRAERETR KatkaProducer FIEAAE. & FEATGIF, FH()EFEA KafkaProducer LI
mkafka & iXHBIINEE, TERBIFEFH, B8 KaftkaProduce (FAMNEESAE UPropertles , SMEENER
BXEIEPHRITERE., ZBELAL properties SWRANSEHNIIE RafkaProducer IR, H&EBEIT send HiATHA
%, RBREERSEE. RERERMIER.

1  public static void main(String[] args) throws ExecutionException,

InterruptedException {

2 Properties props = new Properties();

3 // BEPiRid

4 props.put("client.id", "KafkaProducerDemo");

5 // kafkaithilt, R hostl:portl, host2:port2,.., ITEnINFIBRER L, kafkaDiRiE
RN RINE bR (BINZRMEILT, DABRIRMHAYARSS 23K )

6 props. put("bootstrap.servers", "localhost:9092");

7 // RFRENEZFLR

8 // 0:Producer FEMRFIFELFTEFIEHNIRE, THFREERREN], REMSRERREER
o

9 // l:Producer FEMBAZEIIERE Leader NEMAIMARET—%K, RiffRLeaderiZEWAKIN.

10 // -18%Fall: Producer A& RFIIEFZEMBAIISR Follower%ﬂmﬁEMLeaderE’\]H*ﬁﬁ'uﬁ
ET—%, HfRLeader RIXMINMMAENEIAIRINER., £2MES, EEREHR.

11 props.put("acks", "all");

12 // BIRIRE

13 props.put("retries", 0);

14 // BBl fEAT (8]

15 props.put("retries.backoff.ms", 100);

16 /] HWERIERARN

17 props.put("batch.size", 16384);

18 // —TBatch#fBlEZ /G, RZIZR, FEXTBatchEREGH, HMOLIRELE

19 props.put("linger.ms", 10);

20 /] BREK

21 props.put("buffer.memory", 33554432);

22 // keyFIIMtHER

23 props.put("key.serializer",
"org.apache.kafka.common.serialization.StringSerializer");

24 // valueFIMt A

25 props.put("value.serializer",
"org.apache.kafka.common.serialization.StringSerializer");

26

27 // topic

28 String topic = "lagou_edu";

29

30 Producer<String, String> producer = new KafkaProducer<>(props);

31 AtomicInteger count = new AtomicInteger();

32 while (true) {



33 int num = count.get();

34 String key = Integer.toString(num);

35 String value = Integer.toString(num);

36 ProducerRecord<String, String> record = new ProducerRecord<>(topic, key,
value);

37 if (num % == 0) {

38 /1 1B% E*F?i‘

39 /! B—"1SHrecordifE T topic. key. value

40 /! BZANBHRE—callbackNR, HAEFEHEEKEkatka ZRMACKIHINEEN, R
tbcallBack¥ iR onComplete 5k

41 producer.send(record, (recordMetadata, e) -> {

42 System.out.println("num:" + num + " topic:" +

recordMetadata.topic() + " offset:" + recordMetadata.offset());

43 )i

44 } else {

45 /1 BETRE

46 // KafkaProducer.send5EIREIEE BFuture<RecordMetadata>, Bidget 5%
ELUFRILTE, FiFkatkalRSBIKACKIIN

47 producer.send(record) .get();

48 }

49 count.incrementAndGet () ;

50 TimeUnit.MILLISECONDS.sleep(100);

51 }

52 }

4.4.1.1 FAHERE

. KafkaProducer.send753&3R EIf92E R 2 Future<RecordMetadata>, @idget5 APHE HATETE, ZiFkafka
AR 3 IHACKIm AL

1 producer.send(record).get()

4412 BE K%

1. B—"1S#recordiy3E Ttopic. key, value
2. BN SHRE—"callbackyx, HAEFEEWEkafka L RIACKEINEER, SERLtCallBackyd %Y
onComplete 5%

1 producer.send(record, (recordMetadata, e) -> {

2 System.out.println("num:" + num + topic:" +

recordMetadata.topic() + " offset:" + recordMetadata.offset());
3 })i



4.4.2 KafkaProducerZ{lft,
THRT KafkaProducer FIEANEM, FHGRN T iRAKafkaProducer BIEMCH, & — FHES AZLNEBEE

private KafkaProducer (ProducerConfig config, Serializer<K> keySerializer,

Serializer<vV> valueSerializer) {

try {
// FBRAFPNEE
Map<String, Object> userProvidedConfigs = config.originals();
this.producerConfig = config;
// FGERT(E]
this.time = Time.SYSTEM;
// 3RBlclient.idEcE&
String clientId = config.getString(ProducerConfig.CLIENT ID CONFIG) ;
// WRclient.idNZE, 1ZEEIAE :producer-1
if (clientId.length() <= 0)
clientId = "producer-" +
PRODUCER_CLIENT_ ID SEQUENCE.getAndIncrement();
this.clientId = clientId;

// FBEFid, MR <EERENInull
String transactionalId =
userProvidedConfigs.containsKey(ProducerConfig.TRANSACTIONAL_ ID CONFIG) ?
(String)
userProvidedConfigs.get (ProducerConfig.TRANSACTIONAL ID CONFIG) : null;
LogContext logContext;
if (transactionallId == null)
logContext = new LogContext(String.format("[Producer clientId=%s] ",
clientId));
else
logContext = new LogContext(String.format("[Producer clientId=%s,

n

transactionalId=%s] ", clientId, transactionalId));
log = logContext.logger (KafkaProducer.class);

log.trace("Starting the Kafka producer");

// BlEclient-idky¥{Emap
Map<String, String> metricTags = Collections.singletonMap("client-id",

clientId);

/7 RERIERE, SaFAE. RFNEEO. x5!
MetricConfig metricConfig = new
MetricConfig().samples(config.getInt(ProducerConfig.METRICS NUM SAMPLES_ CONFIG))

.timeWindow(config.getLong(ProducerConfig.METRICS SAMPLE WINDOW MS CONFIG),
TimeUnit.MILLISECONDS)

.recordLevel (Sensor.RecordingLevel. forName (config.getString(ProducerConfig.METRICS R
ECORDING LEVEL CONFIG)))

.tags(metricTags);

/7 SEIEEHE EIRE



List<MetricsReporter> reporters =
config.getConfiguredInstances (ProducerConfig.METRIC REPORTER CLASSES CONFIG,
MetricsReporter.class);
reporters.add(new JmxReporter (JMX PREFIX));

this.metrics = new Metrics(metricConfig, reporters, time);

/] EREFEEE

ProducerMetrics metricsRegistry = new ProducerMetrics(this.metrics);

/] PEXE
this.partitioner =
config.getConfiguredInstance(ProducerConfig.PARTITIONER CLASS_ CONFIG,

Partitioner.class);

// BWHE retry.backoff.ms ZXIA100ms

long retryBackoffMs =

config.getLong(ProducerConfig.RETRY BACKOFF_MS CONFIG) ;

if (keySerializer == null) {

/! REERkeyFIIH A
this.keySerializer =
ensureExtended(config.getConfiguredInstance (ProducerConfig.KEY SERIALIZER CLASS CONF
IG,
Serializer.class));
this.keySerializer.configure(config.originals(), true);

} else {
config.ignore(ProducerConfig.KEY SERIALIZER CLASS CONFIG);
this.keySerializer = ensureExtended(keySerializer);

}

if (valueSerializer == null) {

/! REERkeyFIIHA
this.valueSerializer =
ensureExtended(config.getConfiguredInstance(ProducerConfig.VALUE SERIALIZER CLASS CO
NFIG,
Serializer.class));
this.valueSerializer.configure(config.originals(), false);

} else {

config.ignore(ProducerConfig.VALUE SERIALIZER CLASS_CONFIG);

this.valueSerializer = ensureExtended(valueSerializer);

// load interceptors and make sure they get clientId

// HiiAclient.idRMIEIAFWNEEEM
userProvidedConfigs.put (ProducerConfig.CLIENT ID CONFIG, clientId);

/1 FREZTEEEE, HTNARLE
List<ProducerInterceptor<K, V>> interceptorList = (List) (new
ProducerConfig(userProvidedConfigs,
false)).getConfiguredInstances (ProducerConfig.INTERCEPTOR CLASSES_ CONFIG,
ProducerInterceptor.class);
this.interceptors = interceptorList.isEmpty() ? null : new

ProducerInterceptors<>(interceptorList);



76
77
78

79
80
81

82
83
84
85
86
87
88

89
90
91

92
93
94

95
96

97

98
99

100

101
102
103

104
105
106
107
108

109

110
111
112
113

// SERETRRETES, A EEENSH B
ClusterResourceListeners clusterResourceListeners =
configureClusterResourcelListeners (keySerializer, valueSerializer, interceptorList,

reporters);

/1 EFESR RN EHELRER— NRENTEE, iAo
this.metadata = new Metadata(retryBackoffMs,
config.getLong(ProducerConfig.METADATA MAX AGE_CONFIG),

true, true, clusterResourceListeners);

// EFEEAERSIRRSEHDBNE, ME—FEERAZAK?

// MRIREE T XM REHBNARN, REVHEMARERIETE,

/7 BRIAZLIM, XMERD, BEFHMER, BNFEESXME,

// ZREZ10M, BERARBAMNRES S ASINIERLE,

this.maxRequestSize =
config.getInt(ProducerConfig.MAX REQUEST SIZE_CONFIG);

/ BRI EFAR/N

//BRIMER32M, XNME—MREBA, MRBIFHRIFIAE, BAITUEELXTME,

this.totalMemorySize =
config.getLong(ProducerConfig.BUFFER_MEMORY CONFIG) ;

// kafkaZXIFEAEEIEN, FATLUREEREN, BARAT/ESE, XFgzip. snappy. 1z4

// —RRIEEENEEMES, £7EX)LREFEEZHcpu.

this.compressionType =

CompressionType.forName(config.getString(ProducerConfig.COMPRESSION TYPE CONFIG));

// BLEEHI T RafkaProducer.send()HI§KafkaProducer.partitionsFor () #EEZ K
RfiE), BT &P XERSTEIERTR, XELANRESHWEELE

this.maxBlockTimeMs =
config.getLong(ProducerConfig.MAX BLOCK_MS_ CONFIG) ;

// EHIEPIHEFFERMMNRRNE, IREENIEZRARKEIMN, EFIHEFELENS
WMRIXER, HEWRERFER, BHREW

this.requestTimeoutMs =
config.getInt(ProducerConfig.REQUEST_ TIMEOUT MS CONFIG);

/1 BHEEER
this.transactionManager = configureTransactionState(config, logContext,

log);

// BIIR%E

int retries = configureRetries(config, transactionManager != null, log);

// EREEM, FEW enable.idempotence REWIRE Ntrue, FEENBEND XA
%, —RMERZRESFK
int maxInflightRequests = configureInflightRequests(config,

transactionManager != null);

/1 MRFARTHEFE, BEERFEENacktl -1, NEHMESFE

short acks = configureAcks(config, transactionManager != null, log);



this.apiVersions = new ApiVersions();

// BIERZOVAM: IEREMS

this.accumulator = new RecordAccumulator (logContext,
config.getInt (ProducerConfig.BATCH _SIZE_ CONFIG),
this.totalMemorySize,
this.compressionType,
config.getLong(ProducerConfig.LINGER MS CONFIG),
retryBackoffMs,
metrics,
time,
apiVersions,

transactionManager);

// 3RBbrokerihiltFlxR

List<InetSocketAddress> addresses =
ClientUtils.parseAndValidateAddresses(config.getList (ProducerConfig.BOOTSTRAP_ SERVER
S_CONFIG));

// BEFRTTEUE
this.metadata.update(Cluster.bootstrap(addresses), Collections.

<String>emptySet(), time.milliseconds());

// BIEEE, REREME

ChannelBuilder channelBuilder =
ClientUtils.createChannelBuilder (config);

Sensor throttleTimeSensor =

Sender.throttleTimeSensor (metricsRegistry.senderMetrics);

// AT — P EENEIEM AN
// connections.max.idle.ms: KIMERIDH, — TMEERRZEANZR, BEIXTM=AR
A1), RAKEAIXTRBERE.
// max.in.flight.requests.per.connection: EXIAE5, producer[dbroker &KiZEIE
MEHE, EXREZTMEERE. B TMEEZIMURE producerifkiXtibroker JHEAEHERIZENNAD
#
NetworkClient client = new NetworkClient(
new
Selector (config.getLong(ProducerConfig.CONNECTIONS MAX IDLE MS CONFIG),
this.metrics, time, "producer", channelBuilder,
logContext),
this.metadata,
clientId,
maxInflightRequests,
config.getLong(ProducerConfig.RECONNECT BACKOFF_MS CONFIG),
config.getLong(ProducerConfig.RECONNECT BACKOFF MAX MS CONFIG),
config.getInt (ProducerConfig.SEND BUFFER CONFIG),
config.getInt(ProducerConfig.RECEIVE BUFFER_CONFIG),
this.requestTimeoutMs,
time,
true,

apiversions,



155 throttleTimeSensor,

156 logContext) ;

157

158 /] Rix%FE

159 this.sender = new Sender (logContext,

160 client,

161 this.metadata,

162 this.accumulator,

163 maxInflightRequests == 1,

164 config.getInt(ProducerConfig.MAX REQUEST SIZE_CONFIG),

165 acks,

166 retries,

167 metricsRegistry.senderMetrics,

168 Time.SYSTEM,

169 this.requestTimeoutMs,

170 config.getLong(ProducerConfig.RETRY BACKOFF_MS CONFIG),

171 this.transactionManager,

172 apiVersions);

173

174 /] RIRRIR

175 String ioThreadName = NETWORK_ THREAD PREFIX + " " + clientId;

176

177 // BESFIR%AE

178 this.ioThread = new KafkaThread(ioThreadName, this.sender, true);

179 this.ioThread.start();

180 this.errors = this.metrics.sensor("errors");

181

182 // ERFPEENZH, BRRERRRFTENLR

183 config.logUnused();

184 AppInfoParser.registerAppInfo(JMX PREFIX, clientId, metrics);

185 log.debug("Kafka producer started");

186 } catch (Throwable t) {

187 // call close methods if internal objects are already constructed this
is to prevent resource leak. see KAFKA-2121

188 close(0, TimeUnit.MILLISECONDS, true);

189 // now propagate the exception

190 throw new KafkaException("Failed to construct kafka producer", t);

191 }

192 }

4.4.2 5B RIXTIE

KafkalH B SEFR &R 12

M send FiEAANDO:



1 @Override

2 public Future<RecordMetadata> send(ProducerRecord<K, V> record, Callback callback)
{

3 // intercept the record, which can be potentially modified; this method does
not throw exceptions

4 ProducerRecord<K, V> interceptedRecord = this.interceptors == null ? record :
this.interceptors.onSend(record);

5 return doSend(interceptedRecord, callback);

6 }

4.4.2.1 1283

BRAERTHNIZEZIES ProducerInterceptors , onSend FiAeiEHIZEiZS onsend /4, EEZIE
HRBEURAIEINT, kafka AEHIZHHRHEINIZE NI, NRFBE(FHZEHZINEE, WIABE M
Producerinterceptor #2[1,

0 N4 o s W N P

10
11

12
13
14
15
16
17

public ProducerRecord<K, V> onSend(ProducerRecord<K, V> record) {
ProducerRecord<K, V> interceptRecord = record;
// BHIEE#EE, INFERT, MIREFERITENES, Fe@EMEH
for (ProducerInterceptor<K, V> interceptor : this.interceptors) {
try {
interceptRecord = interceptor.onSend(interceptRecord);
} catch (Exception e) {
// do not propagate interceptor exception, log and continue calling
other interceptors
// be careful not to throw exception from here
if (record != null)
log.warn("Error executing interceptor onSend callback for topic:
{}, partition: {}", record.topic(), record.partition(), e);
else

log.warn("Error executing interceptor onSend callback", e);

}

return interceptRecord;

4.4.2.2 =EHBZIIEE

ProducerInterceptor EOBFE=1HE:

1. onSend(ProducerRecord): %% iEf & #HKafkaProducer.send53EH, BIEIGITREAF ELEFHN,
ProducerfAfRTEE BRFEIIH AT E S RATAR %A E. AP UEIZA AR E S MECERE, BRFR
IEAREEEE R FEMNtopicl o X, TNEFMMERD XAitE

2. onAcknowledgement(RecordMetadata, Exception): iZ/5ASTEH BN 2 RIS E B &AL WA R,
FHEHBEEZEproducermiFiZiEAA 2RI, onAcknowledgementiz{T#EproducerfIOZizH, EILLA
EEZHEFPRNRENEE, [NSHEEproducerfyEBRIZME

3. close: XHlinterceptor, FERTFHIT—LHFBETE

4, EEBRAERKETESNEEF, AMERAIUNAFRSEETHEREZERZS., SIMEIBEETZT



interceptor, Miproduceri$zBBIEEIMFRAEN], HUNZMIAB Minterceptorr] BEHIHNFEITRE
IR ARG MmIEED LT

4.4.23 RixERHIE
THEFHEFE—T dosend HEINEITITFE:

private Future<RecordMetadata> doSend(ProducerRecord<K, V> record, Callback callback)
{
// BRAE—TEESKX
TopicPartition tp = null;
try {
// first make sure the metadata for the topic is available
// BEY%i{R1ZtopichITEUERT
ClusterAndWaitTime clusterAndWaitTime = waitOnMetadata(record.topic(),
record.partition(), maxBlockTimeMs) ;
long remainingWaitMs = Math.max(0, maxBlockTimeMs -
clusterAndWaitTime.waitedOnMetadataMs);
Cluster cluster = clusterAndWaitTime.cluster;
// FIIMt, record Ky key # value
byte[] serializedKey;
try {
serializedKey = keySerializer.serialize(record.topic(),
record.headers(), record.key());
} catch (ClassCastException cce) {
throw new SerializationException("Can't convert key of class " +
record.key().getClass().getName() +
" to class " +
producerConfig.getClass (ProducerConfig.KEY SERIALIZER CLASS_ CONFIG).getName() +
" specified in key.serializer", cce);
}
byte[] serializedvValue;
try {
serializedvValue = valueSerializer.serialize(record.topic(),
record.headers(), record.value());
} catch (ClassCastException cce) {
throw new SerializationException("Can't convert value of class " +
record.value().getClass().getName() +

to class " +

producerConfig.getClass (ProducerConfig.VALUE_ SERIALIZER CLASS CONFIG).getName() +

n

specified in value.serializer", cce);

}

// 3REUZ record EXRIEEIM partition

int partition = partition(record, serializedKey, serializedvalue,
cluster);

tp = new TopicPartition(record.topic(), partition);

// %“Aheaderi®E&RIZ
setReadOnly(record.headers());

Header[] headers = record.headers().toArray();



int serializedSize =

AbstractRecords.estimateSizeInBytesUpperBound(apiVersions.maxUsableProduceMagic(),
compressionType, serializedKey, serializedvValue, headers);

ensureValidRecordSize(serializedSize);

long timestamp = record.timestamp() == null ? time.milliseconds() :
record.timestamp();

log.trace("Sending record {} with callback {} to topic {} partition {}",
record, callback, record.topic(), partition);

// producer callback will make sure to call both 'callback' and
interceptor callback

Callback interceptCallback = this.interceptors == null ? callback : new

InterceptorCallback<>(callback, this.interceptors, tp);

if (transactionManager != null && transactionManager.isTransactional())

transactionManager .maybeAddPartitionToTransaction(tp);

// @ accumulator HIEMN record ¥#E, IIESTHITER
RecordAccumulator.RecordAppendResult result = accumulator.append(tp,
timestamp, serializedKey,

serializedvValue, headers, interceptCallback, remainingWaitMs);

// WREINTEHIERE, XWHE) RecordBatch B4EIAZIT batch.size BJK/N (FEbatch
FRIRZ B AR RBARIT—2% Record) , MIKEE sender LFRRIEEIE.
if (result.batchIsFull || result.newBatchCreated) {
log.trace("Waking up the sender since topic {} partition {} is either
full or getting a new batch", record.topic(), partition);
this.sender.wakeup();
}
return result.future;
// handling exceptions and record the errors;
// for API exceptions return them in the future,
// for other exceptions throw directly
} catch (ApiException e) {
log.debug("Exception occurred during message send:", e);
if (callback != null)
callback.onCompletion(null, e);
this.errors.record();
if (this.interceptors != null)
this.interceptors.onSendError(record, tp, e);
return new FutureFailure(e);
} catch (InterruptedException e) {
this.errors.record();
if (this.interceptors != null)
this.interceptors.onSendError(record, tp, e);
throw new InterruptException(e);
} catch (BufferExhaustedException e) {
this.errors.record();
this.metrics.sensor("buffer-exhausted-records").record();
if (this.interceptors != null)
this.interceptors.onSendError(record, tp, e);

throw e;
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} catch (KafkaException e) {
this.errors.record();
if (this.interceptors != null)
this.interceptors.onSendError (record, tp, e);
throw e;
} catch (Exception e) {

// we notify interceptor about all exceptions, since onSend is called

before anything else in this method

if (this.interceptors != null)
this.interceptors.onSendError(record, tp, e);

throw e;

. Producer @i waitonMetadata() /57ARIRENXI N topic B metadata 58, FE 1% topic 2RI B
. Producer I%¥ record 89 key ] value E#1TFIIHIRIE, £ Consumer imB#1THEN AR K
. $XBpartitionfs, BAD A TEH=FER:

1.
2.

58A partition FIIER T, EHIFFBIEAMNEERZIEN partiton (&

3% B ¥8HA partition {E1BE key BIIBER T, J§ key B9 hash {E5 topic BY partition U TEIRESE
partition 18§

BER A partition EX&HE key BERER T, F—XBARNENMAER —T2H (FESREBEX
N EBE) |, BXMES topic BTAM partition SEENRSE partition &, iR EiHA
round-robin &%

Producer BRIAEFA partitioner &

org.apache.kafka.clients.producer.internals.DefaultPartitioner

. [@ accumulator BEUIE, 4t¥8 record BAZ buffer B, HAZ|— batch.size B9A/N\BY, FEMEFE sender
#%F2E &% RecordBatch, XE{FH D Hr— TFProducerZifambuffer5 N E3ER]

1.
2.

4.

FREXiZ topic-partition 3R AY queue, REMIESLIE—1TTH queue

@ queue HIBINEUYE, STIREX queue FEFTIAMIBRT RecordBatch, MIRAFEREFEER
RERDRBIRINAZE record MRE] null, BINEANMIEEEREER, SARID

Bl — P #EY RecordBatch, #1i81tATEA/)VMREIE max(batch.size, Records.LOG_OVERHEAD +
Record.recordSize(key, value)) &iAE (BHLEE SR record T RAVIER)

m#iE A RecordBatch B record, #3§ RecordBatch i{iNZEI queue 1, REIZER, BRI

. &% RecordBatch, ZHrecord EARINGE, WMREI RecordBatch BEifEREMEMS (BERE queue
BZ batch, BBARIFRIMAIBLE batch BERAMUAIET) , BAMSMREE sender %12, &%
RecordBatch , sender ZFEXt RecordBatch FILMERTE run() AERHEHITH, 1A EERIIWT:

1.
2.

SRENFRLE B2 A A& 1%AY RecordBatch 3$RZAY nodes

MREnode igBEE (WMRFTAEE BB HIZERE)  FIERZ node T BERIZENIE B
A& F#1%Z node

IR[E]iZ node XFAUFTA BT AL %M RecordBatch 4ARHY batches (key & node.id) 74§
RecordBatch MXTRZAY queue FFEER

BT EBIEARA BAMSEAIEBRE RecordBatch B

&% RecordBatch



4.4.2.4 MetaDataE Fit/l#l
1. metadata.requestUpdate() 3§ metadata BJ needUpdate TEIKE N true GEFIEHT) , FHIREIHBIAAR
A5 (version) , BIIRASFKFIMT metadata BEFEMEH
2. sender.wakeup() M:Ei2 sender Z&#2, sender ZiEX & EMEENetworkClient&iE2EXE
3. metadata.awaitUpdate(version, remainingWaitMs) %1% metadata AYE
4. FRA, |/X Producer i55KE#T metadata i, 28 LATF/LFER:

1. ¥R node AILAKRIZIER, MEEKIEXEK
2. MRz node IEEEIERE, NEEIRE
3. WMRiZ node R IEILEE, M@ broker #IAMLEEE
5. NetworkClientfpoll FiEH#IMT R S HEFE FmetaZi#E, handleCompletedReceives 4 metadata fY
E?ﬁ, H%é%%lﬁﬁﬁﬂ’\] DefaultMetadataUpdater EF‘E’\J handleCompletedMetadataResponse H,ﬁﬁi@

4.5 KafkajEmE &l Z Consumerg & & RiE

4.5.1 Consumer;if3l

KafkaConsumer

HEBEEHEWRABNEMKafkalRFIFHIEBUER, HRLAWSSEHITLE,

FRART RGOS KafkaBRS5 i < BB EZNEIR ., OB, BEREBNEIRSFRERIE
WARBFKIOT FETopiclI D XEE. 7 XLeaderglZARRINEFRFNAKE Tr4HAIRebalanceE M,

FINERM T BrhigsZoffsethIINEE,

-

1  public static void main(String[] args) throws InterruptedException {

2 // BEERR

3 Boolean autoCommit = false;

4 /] BRERTRR

5 Boolean isSync = true;

6

7 Properties props = new Properties();

8 // kafkatthilt, FI|FRIEX Nhostl:portl, host2:port2,.., TLENMAERNER RN, kafkaRIRIE

feftagtt R ME AL GRINZIRMILD, UABHIRHAVARSSZ3K M)

9 props.put("bootstrap.servers", "localhost:9092");
10 // HERA
11 props.put("group.id", "test");
12 // FiEBnhiRRoffset
13 props.put("enable.auto.commit", autoCommit.toString());
14 // 1sBhRR
15 props.put("auto.commit.interval.ms", "1000");
16 // BERENEANEARNRZAOMEE, NREBIZNENIARIZEERECLFETHETE, FEHEH
HEEA

17 props.put("session.timeout.ms", "60000");



18 // —Rpoll|g)fRaExARTE

19 props.put('max.poll.interval.ms", "1000");

20 // HHEBREFZRRBELINERLT, FEEEHFRRANUE, BiANlatest (WEEREBEEMN
BR) , BI—TETUER earliest, FMBRNHR/IMIBAEFIAEE

21 props.put("auto.offset.reset", "latest");

22 // consumerim— KRBV IR R AT TN

23 props.put("fetch.max.bytes", "1024000");

24 // keyFRIIHEI

25 props.put("key.deserializer",

"org.apache.kafka.common.serialization.StringDeserializer");
26 // valueFIIAR
27 props.put("value.deserializer",

"org.apache.kafka.common.serialization.StringDeserializer");

28

29 KafkaConsumer<String, String> consumer = new KafkaConsumer<>(props);

30

31 String topic = "lagou_edu";

32 // iTEtopicFl«

33 consumer.subscribe (Arrays.asList(topic));

34 while (true) {

35 // HEHRIEX

36 ConsumerRecords<String, String> records = consumer.poll(100);

37 for (ConsumerRecord<String, String> record : records) {

38 System.out.printf("offset = %d, key = %s, value = %s%n",
record.offset(), record.key(), record.value());

39 }

40 if (!autoCommit) {

41 if (isSync) {

42 // EBTEREEEMUE, RREHAINoffset, MREIME—EEXEERID

43 consumer.commitSync();

44 } else {

45 /] FHRR

46 consumer.commitAsync( (offsets, exception) -> {

47 exception.printStackTrace();

48 System.out.println(offsets.size());

49 )i

50 }

51 }

52 TimeUnit.SECONDS.sleep(3);

53 }

54 }

KafkafRSZIFH A RICRKHERERVERMUE, MEHERE B CRTENTRFUMTICREEENoffset, 7EKafka
ARSZ IR T — R A"_consumer_offsets"BAERtopic KIRTFIH TR E RS M offset, HHIUETEE L. TER=
fi & Consumer Groupi#t{TRebalancelf®fE, o BHATEFMDE, fFRebalanceiRfF5Thl/a. HFEE M AT BAIEEZ
topicHRicRRYoffset, HMItoffsetfiI EHELHEE, SR, EMXtopicliFIHREEMoffset RZFINED, FRAGH
DAIRIE L S5 55 K G of fsetiC RIERIAITFiET,



BT BN BITRES, BRI ESES, BHTAR T HAENEEREMEBIE, £ LE
IR, FA1@INF enable. auto. commit XN E Ntrued] AR B ahR X offsetAIIN
BE, auto.commit.interval.ms EZINNIZE 7 BopiRRVATE][EFE. B /X7EIEAF KafkaConsumer.poll () F7iARTHR
SHNESHEZEDRR, HIER LR poll() AAREMNRE—TIHEMoffset, ATEREEESRX, EiXpoll()7H
A ZBIEANESE E)Rpoll() T ERIEASERE B, KafkaConsumerdiRig it T N FERNIR3Zoffseth 5%, 93!
& commitSync () M commitAsync() , EfIERIMIEERRNoffsets, XAETRIBEBRELSIER, BERFTR

2,
4.5.2 KafkaConsumersEf§l{t
THRY RafkaConsumer BOEAR(ER, FHIARA T & RafkaConsumer [RIBFISLH], B —TMEREZOEE

private KafkaConsumer (ConsumerConfig config,
Deserializer<K> keyDeserializer,
Deserializer<V> valueDeserializer) {
try {
// 3RBlclient.id, WMIRAZTNERINERE—T, EXIA: consumer-1
String clientId = config.getString(ConsumerConfig.CLIENT ID CONFIG) ;
if (clientId.isEmpty())
clientId = "consumer-" +
CONSUMER CLIENT ID SEQUENCE.getAndIncrement();
this.clientId = clientId;
// SREVHZRAR
String groupId = config.getString(ConsumerConfig.GROUP_ID CONFIG) ;

LogContext logContext = new LogContext("[Consumer clientId=" + clientId

+ ", groupId=" + groupId + "1 ");

this.log = logContext.logger(getClass());

log.debug("Initializing the Kafka consumer");

this.requestTimeoutMs =
config.getInt(ConsumerConfig.REQUEST TIMEOUT MS_ CONFIG);

int sessionTimeOutMs =
config.getInt(ConsumerConfig.SESSION TIMEOUT MS CONFIG);

int fetchMaxWaitMs =
config.getInt(ConsumerConfig.FETCH_MAX WAIT MS_CONFIG);

if (this.requestTimeoutMs <= sessionTimeOutMs || this.requestTimeoutMs
<= fetchMaxWaitMs)

throw new ConfigException(ConsumerConfig.REQUEST TIMEOUT MS CONFIG +

" should be greater than " + ConsumerConfig.SESSION TIMEOUT MS CONFIG + " and " +
ConsumerConfig.FETCH_MAX_WAIT_MS_ CONFIG);

this.time = Time.SYSTEM;

// SEFEZEEE

Map<String, String> metricsTags = Collections.singletonMap("client-id",
clientId);

MetricConfig metricConfig = new
MetricConfig().samples(config.getInt(ConsumerConfig.METRICS NUM SAMPLES_ CONFIG))



.timeWindow(config.getLong(ConsumerConfig.METRICS SAMPLE WINDOW MS CONFIG),
TimeUnit.MILLISECONDS)

.recordLevel (Sensor.RecordingLevel. forName(config.getString(ConsumerConfig.METRICS R
ECORDING_LEVEL_CONFIG)))
.tags (metricsTags);
List<MetricsReporter> reporters =
config.getConfiguredInstances (ConsumerConfig.METRIC REPORTER CLASSES CONFIG,
MetricsReporter.class);
reporters.add(new JmxReporter (JMX PREFIX));
this.metrics = new Metrics(metricConfig, reporters, time);
this.retryBackoffMs =
config.getLong(ConsumerConfig.RETRY BACKOFF MS CONFIG);

// HEEEEES
// load interceptors and make sure they get clientId
Map<String, Object> userProvidedConfigs = config.originals();
userProvidedConfigs.put (ConsumerConfig.CLIENT ID CONFIG, clientId);
List<ConsumerInterceptor<K, V>> interceptorList = (List) (new
ConsumerConfig(userProvidedConfigs,
false)).getConfiguredInstances (ConsumerConfig.INTERCEPTOR CLASSES_ CONFIG,
ConsumerInterceptor.class);
this.interceptors = interceptorList.isEmpty() ? null : new

ConsumerInterceptors<>(interceptorList);

/1 keyRFFIE

if (keyDeserializer == null) {
this.keyDeserializer =

config.getConfiguredInstance(ConsumerConfig.KEY DESERIALIZER CLASS_CONFIG,
Deserializer.class);

this.keyDeserializer.configure(config.originals(), true);

} else {
config.ignore(ConsumerConfig.KEY DESERIALIZER CLASS CONFIG);

this.keyDeserializer = keyDeserializer;

// valueRFIIMt

if (valueDeserializer == null) {
this.valueDeserializer =

config.getConfiguredInstance(ConsumerConfig.VALUE DESERIALIZER CLASS_CONFIG,
Deserializer.class);
this.valueDeserializer.configure(config.originals(), false);

} else {
config.ignore(ConsumerConfig.VALUE DESERIALIZER CLASS CONFIG);
this.valueDeserializer = valueDeserializer;

}

ClusterResourcelListeners clusterResourcelListeners =

configureClusterResourcelListeners (keyDeserializer, valueDeserializer, reporters,

interceptorList);



this.metadata = new Metadata(retryBackoffMs,
config.getLong(ConsumerConfig.METADATA MAX AGE_CONFIG),

true, false, clusterResourceListeners);

List<InetSocketAddress> addresses =
ClientUtils.parseAndValidateAddresses(config.getList (ConsumerConfig.BOOTSTRAP_SERVER
S_CONFIG));

this.metadata.update(Cluster.bootstrap(addresses), Collections.
<String>emptySet(), 0);

String metricGrpPrefix = "consumer';

ConsumerMetrics metricsRegistry = new

ConsumerMetrics (metricsTags.keySet(), "consumer");

ChannelBuilder channelBuilder

ClientUtils.createChannelBuilder (config);

/! BHBRERA
IsolationLevel isolationLevel = IsolationLevel.valueOf (

config.getString(ConsumerConfig.ISOLATION LEVEL CONFIG).toUpperCase(Locale.ROOT)) ;
Sensor throttleTimeSensor = Fetcher.throttleTimeSensor (metrics,

metricsRegistry.fetcherMetrics);

// MEBEHF
NetworkClient netClient = new NetworkClient(
new
Selector(config.getLong(ConsumerConfig.CONNECTIONS MAX IDLE MS CONFIG), metrics,
time, metricGrpPrefix, channelBuilder, logContext),
this.metadata,
clientId,
100, // a fixed large enough value will suffice for max in-
flight requests
config.getLong(ConsumerConfig.RECONNECT BACKOFF_MS CONFIG),
config.getLong(ConsumerConfig.RECONNECT BACKOFF MAX MS CONFIG),
config.getInt(ConsumerConfig.SEND BUFFER CONFIG),
config.getInt(ConsumerConfig.RECEIVE BUFFER_CONFIG),
config.getInt(ConsumerConfig.REQUEST TIMEOUT MS CONFIG),
time,
true,
new ApiVersions(),
throttleTimeSensor,

logContext);

/! BFiR
this.client = new ConsumerNetworkClient (
logContext,
netClient,
metadata,
time,
retryBackoffMs,
config.getInt(ConsumerConfig.REQUEST TIMEOUT MS CONFIG));

/1 offsetEERME, IAZBEER



OffsetResetStrategy offsetResetStrategy =
OffsetResetStrategy.valueOf (config.getString(ConsumerConfig.AUTO OFFSET RESET CONFIG
) . toUpperCase (Locale.ROOT));
this.subscriptions = new SubscriptionState(offsetResetStrategy);
this.assignors = config.getConfiguredInstances (
ConsumerConfig.PARTITION ASSIGNMENT STRATEGY CONFIG,

PartitionAssignor.class);

// offsetihfAE

this.coordinator = new ConsumerCoordinator(logContext,
this.client,
groupId,
config.getInt(ConsumerConfig.MAX POLL_INTERVAL MS CONFIG),
config.getInt(ConsumerConfig.SESSION TIMEOUT MS CONFIG),
config.getInt(ConsumerConfig.HEARTBEAT INTERVAL MS CONFIG),
assignors,
this.metadata,
this.subscriptions,
metrics,
metricGrpPrefix,
this.time,
retryBackoffMs,
config.getBoolean(ConsumerConfig.ENABLE AUTO COMMIT CONFIG),
config.getInt(ConsumerConfig.AUTO COMMIT INTERVAL MS CONFIG),

this.interceptors,

config.getBoolean(ConsumerConfig.EXCLUDE INTERNAL TOPICS CONFIG),
config.getBoolean(ConsumerConfig.LEAVE GROUP_ON_ CLOSE_ CONFIG));

// RIERZR

this.fetcher = new Fetcher<>(
logContext,
this.client,
config.getInt(ConsumerConfig.FETCH MIN BYTES CONFIG),
config.getInt(ConsumerConfig.FETCH MAX BYTES CONFIG),
config.getInt(ConsumerConfig.FETCH MAX WAIT MS_CONFIG),
config.getInt(ConsumerConfig.MAX PARTITION_ FETCH BYTES_ CONFIG),
config.getInt(ConsumerConfig.MAX POLL_RECORDS_ CONFIG),
config.getBoolean(ConsumerConfig.CHECK CRCS_ CONFIG),
this.keyDeserializer,
this.valueDeserializer,
this.metadata,
this.subscriptions,
metrics,
metricsRegistry.fetcherMetrics,
this.time,
this.retryBackoffMs,

isolationLevel);

// FTENRAFIRE, BRRBERNEEDR
config.logUnused();



152 AppInfoParser.registerAppInfo(JMX PREFIX, clientId, metrics);
153
154 log.debug("Kafka consumer initialized");
155 } catch (Throwable t) {
156 // call close methods if internal objects are already constructed
157 // this is to prevent resource leak. see KAFKA-2121
158 close(0, true);
159 // now propagate the exception
160 throw new KafkaException("Failed to construct kafka consumer", t);
161 }
162 }
1. YRt SHEE
1. client.id. group.id. JHEEZEIR. key/valueFFlt. EZRERS!
2. MR NEE F il NetworkClient
3. MIAIEERE NS E F il ConsumerNetworkClient
4. ¥iafLoffsetiRRRKEE, BIABIRR
5. ¥REZEE N E2S consumercoordinator
6. ¥IATLHIENZS Fetcher
4.5.3 iT [ Topic

TEIHKAISEFRE—Tsubscribe /5 iEEB B ML Z5E

1

A U W N

10
11
12
13
14

15
16
17
18
19
20
21

public void subscribe(Collection<String> topics, ConsumerRebalanceListener listener)
{
/] BERH
acquireAndEnsureOpen( ) ;
try {
if (topics == null) {
throw new IllegalArgumentException("Topic collection to subscribe to cannot be
null");
} else if (topics.isEmpty()) {
// topicsANZ, MFREBUEITIIRIEE
this.unsubscribe();
} else {
// topicB&iEMFIET, BEnullNETFHEEENSE
for (String topic : topics) {
if (topic == null || topic.trim().isEmpty())
throw new IllegalArgumentException("Topic collection to subscribe to cannot
contain null or empty topic");
}
/! RSB HEENBEEENEE
throwIfNoAssignorsConfigured();
log.debug("Subscribed to topic(s): {}", Utils.join(topics, ", "));
// TR
this.subscriptions.subscribe(new HashSet<>(topics), listener);

// BFTEIE, 1 Rmetadata HEI N EIEFTE N topics MFRiC R HIEH#T



22
23
24
25
26
27
28
29
30
31
32
38
34
35
36
37
38
39
40
41
42
43
44
45

46
47
48

metadata.setTopics(subscriptions.groupSubscription());
}
} finally {

release();

public void subscribe(Set<String> topics, ConsumerRebalanceListener listener) {
if (listener == null)

throw new IllegalArgumentException("RebalanceListener cannot be null");

// RBEENTopicRFHITIIN, BIDEESX
setSubscriptionType (SubscriptionType.AUTO TOPICS);
// B0

this.listener = listener;

/1 AEEATHRIER

changeSubscription(topics);

private void changeSubscription(Set<String> topicsToSubscribe) {
if (!this.subscription.equals(topicsToSubscribe)) {
// SNSRERAUTO TOPICSE{AUTO PARTITIONIEZ,, NMI{EAILESICHEMAITIEINTopic
this.subscription = topicsToSubscribe;
// Consumer Groupf&EifE—Leader,Leader{FAXNESICFKConsumer GroupPFAEIHEETTH
fTopic, MEMIFollower X NMEERRREFE BT HMTopic
this.groupSubscription.addAll (topicsToSubscribe);

1. KafkaConsumerf B4 2L £, AERREERD, topicshTHRE, topicsRTEEFREBUHEITH, BIR
FlrtopicsE BB HIFAIIE, HETHRSZMAZT RS AT . FRITHXtopic, listenerBkiA

jj NoOpConsumerRebalanceListener , —/I\QT?T"%T/E

FERH: DANCE T HElfEMAKafkaConsumerfILIZidFIENIREL, KafkaConsumerfYacquire()Fl
release() AL T — M READ", EHIFELEND, NSNS EZEEHLRE
KafkaConsumeriig

2. B—KafkaConsumerSLIAER#RHHAE —TSubscriptionStateXf%R, subscribeREBIFA T subscribe’s
7%, subscribeFiEITENE EiC%% SubscriptionState , X1 HSE&=IBEGE.

3. Efimetadata, FBiIEmetadatadf R E S LaEigroupSubscription, FFARCEH (EEESEEHNIZ
t8) , FEEBZEMAtopicRaiTER

|

4.5.4 HEHTETTE

TEKafkaConsumerfy# /0 /G iEpol 2AMEHIBE B R, SoRE—TF FEARE:



4.5.4.1 poll

1  public ConsumerRecords<K, V> poll(long timeout) {
2 // FRRERDENkafkaConsumer @ SR EMATZ(FEH
3 acquireAndEnsureOpen( ) ;
4 try {
5 // BREENTFoHEE
6 if (timeout < 0)
7 throw new IllegalArgumentException('Timeout must not be negative");
8
9 // ATHZEEANONEHI R , R HADEREIRB AR A topicHBERBE DRI X
10 if (this.subscriptions.hasNoSubscriptionOrUserAssignment())
11 throw new IllegalStateException("Consumer is not subscribed to any
topics or assigned any partitions");
12
13 // poll for new data until the timeout expires
14 long start = time.milliseconds();
13 long remaining = timeout;
16 do {
17 /1 ibaE, RIBUER
18 Map<TopicPartition, List<ConsumerRecord<K, V>>> records =
pollOnce(remaining);
19 if (!records.isEmpty()) {
20 // before returning the fetched records, we can send off the next
round of fetches
21 // and avoid block waiting for their responses to enable
pipelining while the user
22 // is handling the fetched records.
23 //
24 // NOTE: since the consumed position has already been updated, we
must not allow
25 // wakeups or any other errors to be triggered prior to returning
the fetched records.
26 // MRAMEITHE, KE—REBHRNIER, TREERSEPUT
27 // EREBIEZR], KETRM fetch iEX, BRAPE NREEIENER
block
28 if (fetcher.sendFetches() > 0 || client.hasPendingRequests())
29 client.pollNoWakeup();
30
31 // ZEEEERMEFIRE
32 if (this.interceptors == null)
33 return new ConsumerRecords<>(records);
34 else
35 return this.interceptors.onConsume(new ConsumerRecords<>
(records));
36 }
37
38 long elapsed = time.milliseconds() - start;
39 // RIBGEBRIFAZER
40 remaining = timeout - elapsed;

41 } while (remaining > 0);



42

43 return ConsumerRecords.empty();
44 } finally {
45 release();
46 }
47 }
1. [FARERDHENKkaftkaConsumer2 B E it L2 {FE A
2. EBNINEEES/NTF0, NFOREERE, FIERE
3. MEX consumer B &L 1T HAIHERAY topic-partition
4. M pollOnce() 777=3REXAE R MY records
5. EIR[EIFRENAY records B, &IET—RH fetch iEK, BRAFE TRIEKRINETRE block 7 pollOnce() 5%

o
6. MIRELRTENMIE (timeout) AIKEUARZIRIARM records, REIZEH#IE

XEBaUEL, poll FEMNEIEZLIZTE pollOnce 73EH, poll AiEET pollOnce 5 iAIRENA] BBAYEIE

4.5.4.2 pollOnce

1 // BRTIRBUREUESN, BERM—LNERN offset-commitflreset-of fsetiYIRIE
2 private Map<TopicPartition, List<ConsumerRecord<K, V>>> pollOnce(long timeout) {
3 client.maybeTriggerWakeup();
4
5 // 1. 3RBY GroupCoordinator 3hitH%i#%E. HIAN Group. sync Group. HZE commit, join
X sync HBE] group f/#1T rebalance
6 coordinator.poll(time.milliseconds(), timeout);
7
8 // 2. BHENITIEM topic-partition B offset (WIRITHEAY topic-partition list }8BH
MK offset HWIIBERT)
9 if (!subscriptions.hasAllFetchPositions())
10 updateFetchPositions(this.subscriptions.missingFetchPositions());
11
12 // 3. 3RBX fetcher EXNENFIMEUIE
13 Map<TopicPartition, List<ConsumerRecord<K, V>>> records =
fetcher.fetchedRecords();
14 if (!records.isEmpty())
15 return records;
16
17 // 4. KiE fetch 1BXK,BMZ topic-partition FUEIEUE (REINAM topic-partition
B ARTTRANIEK)
18 fetcher.sendFetches();
19
20 long now = time.milliseconds();
21 long pollTimeout = Math.min(coordinator.timeToNextPoll(now), timeout);
22
23 // 5. @A poll AEKRIFER (KERFIFEKRNED)
24 client.poll(pollTimeout, now, new PollCondition() {
25 @Override
26 public boolean shouldBlock() {
27 // since a fetch might be completed by the background thread, we need

this poll condition



28 // to ensure that we do not block unnecessarily in poll()

29 return !fetcher.hasCompletedFetches();
30 }

31 )i

32

33 // 6. WIR group FE rebalance, BIZREITHIE, IEERIMIE group HITRERS
34 if (coordinator.needRejoin())

35 return Collections.emptyMap();

36

37 // IREREEKRAVEE

38 return fetcher.fetchedRecords();

39 }

pollOnce AINER D N6HFKE, HIEABOAIWT:
4.5.4.2.1 coordinator.poll()

SREX GroupCoordinator Ayithilt, FFERIZAER tcp &EHE, &I join-group. sync-group, ZEZBEIEMART—
1 group 1, XEIEIREXEEHZEM topic-partition 7IR, WMRIRE T B commit, WEEX—H#H1T commit,
B2, SF—1HEM group, group JRZIES M Empty -> PreparingRebalance -> AwaiSync -> Stable;

1. 3RBX GroupCoordinator Bytthilt, HEIZIAER tcp EiE;

2. &% join-group iEK, fAfG group JE&#1T rebalance;

3. K% sync-group &K, ZEAIEEIMAZIT — group F, XESBITIEKIREVEEH R topic-
partition FI&;

4. WIRIRET BE) commit, HLEEX—H#H1T commit offset

4.5.4.2.2 updateFetchPositions()

ENFEEERRREFNX consumer SLHITEAY topic-partition FIJR Y fetch-offset (58, BHIFIEA TR
EEITEMEA topic-partition XFRZAY position, X4 Fetcher 7 &0i& MBS offset FFIAZERIEUX S topic-partition
AOEHE

1  private void updateFetchPositions(Set<TopicPartition> partitions) {
2 // FEEIBLIEAA seekToBegin #] seekToEnd HJ offset HJ tp,IREBEH the fetch
position MY offset

3 fetcher.resetOffsetsIfNeeded(partitions);

4

5 if (!subscriptions.hasAllFetchPositions(partitions)) {

6 // RENFREDHEC tp HY offset, Bl committed offset, EFi%l TopicPartitionState
i) committed offset HA

7 coordinator.refreshCommittedOffsetsIfNeeded();

8

9 // SR the fetch position EFRX, MELFSIRENEY committed offset IREN the
fetch position

10 fetcher.updateFetchPositions (partitions);

11 }

12 }

£ Fetcher B, X consumer SLHIRTERYE topic-partition #aE — IR TopicPartitionState IR, £
RPN RARICRUTXLERS:



1 private static class TopicPartitionState ({

2 // Fetcher T/REHEIIH) offset, Fecher FERIENAIEEANEXME

3 private Long position; // last consumed position

4 // EwRE—RIREIE KR

5 private Long highWatermark; // the high watermark from last fetch

6 private Long lastStableOffset;

7 // consumer CRWMBTHNRIT—FEEMN offset, consumer EEJEA offset-commit Y&

BEFTXME;S
8 private OffsetAndMetadata committed; // last committed position
9 /I BEEE
10 private boolean paused; // whether this partition has been paused by the
user
11 // X topic-partition offset BEMREE, FEEZE, XTEBMEN null, FHLEHERIRE
12 private OffsetResetStrategy resetStrategy; // the strategy to use if the

offset needs resetting
13 |}

4.5.4.2.3 fetcher.fetchedRecords()

IREH fetched records, HEFH fetch-position offset, RBE offset-commit i (Bzh commit BY, 27
—SM) , AEEHE committed offset;

1  public Map<TopicPartition, List<ConsumerRecord<K, V>>> fetchedRecords() {

2 Map<TopicPartition, List<ConsumerRecord<K, V>>> fetched = new HashMap<>();
3 // TE£ max.poll.records ARIZERIIRAAIENEE

4 int recordsRemaining = maxPollRecords;

5

6 try {

7 while (recordsRemaining > 0) ({

8 if (nextInLineRecords == null || nextInLineRecords.isFetched) {
9 // MBAFIHRSREVMBARFEERIUEBATIRISK ;. WNSRUEBASIAZE, REInull

10 CompletedFetch completedFetch = completedFetches.peek();

11 if (completedFetch == null) break;

12

13 // FRENF—1TELEA nextInLineRecords

14 nextInLineRecords = parseCompletedFetch(completedFetch);

15 completedFetches.poll();

16 } else {

17 // %$iBlrecords, Eff position

18 List<ConsumerRecord<K, V>> records =

fetchRecords (nextInLineRecords, recordsRemaining);
19 TopicPartition partition = nextInLineRecords.partition;
20 if (!records.isEmpty()) {
21 List<ConsumerRecord<K, V>> currentRecords =
fetched.get(partition);

22 if (currentRecords == null) {
23 fetched.put(partition, records);
24 } else {
25 List<ConsumerRecord<K, V>> newRecords = new ArrayList<>

(records.size() + currentRecords.size());



newRecords.addAll (currentRecords) ;
newRecords.addAll (records) ;
fetched.put(partition, newRecords);

}

recordsRemaining -= records.size();

}
} catch (KafkaException e) {
if (fetched.isEmpty())
throw e;

}

return fetched;

private List<ConsumerRecord<K, V>> fetchRecords(PartitionRecords
partitionRecords, int maxRecords) {
if (!subscriptions.isAssigned(partitionRecords.partition)) {
log.debug("Not returning fetched records for partition {} since it is no
longer assigned",
partitionRecords.partition);
} else {
long position = subscriptions.position(partitionRecords.partition);
/] ZD tp FEEREET , LEUIEAR pauseHIEHEHE
if (!subscriptions.isFetchable(partitionRecords.partition)) {
log.debug("Not returning fetched records for assigned partition {}
since it is no longer fetchable",
partitionRecords.partition);
} else if (partitionRecords.nextFetchOffset == position) {
// 3RBUZ tp XN HMrecords,HEH partitionRecords HJ fetchoffset (FATF#I
i~y =)
List<ConsumerRecord<K, V>> partRecords =

partitionRecords. fetchRecords (maxRecords) ;

long nextOffset = partitionRecords.nextFetchOffset;
log.trace("Returning fetched records at offset {} for assigned
partition {} and update " +
"position to {}", position, partitionRecords.partition,
nextOffset);
// BITHEEMZE] offset ( the fetch position)

subscriptions.position(partitionRecords.partition, nextOffset);

// 3RBY Lag (B) position5 hw Z[BZE{E) ,hw H null B,73iR[E null
Long partitionLag =
subscriptions.partitionLag(partitionRecords.partition, isolationLevel);
if (partitionLag != null)
this.sensors.recordPartitionLag(partitionRecords.partition,

partitionLag);

return partRecords;

} else {



log.debug("Ignoring fetched records for {} at offset {} since the
current position is {}",
partitionRecords.partition, partitionRecords.nextFetchOffset,

position);

partitionRecords.drain();

return emptyList();

4.5.4.2.4 fetcher.sendFetches()

REITHIA topic-partition list J2 BRI fetch 155K, BMAIEI X topic-partition Y fetch 153K, EEIEXR
EE, BRS1R node RHIEKE, leader ZE—1 node BY topic-partition RER—TIERELRIE;

// EITHBETE partition (REZ leader ERRBEHEUSK) FAfE leader A&J%E fetch 1EK
public int sendFetches() {
// 1. Bl Fetch Request
Map<Node, FetchRequest.Builder> fetchRequestMap = createFetchRequests();
for (Map.Entry<Node, FetchRequest.Builder> fetchEntry :
fetchRequestMap.entrySet()) {
final FetchRequest.Builder request = fetchEntry.getValue();
final Node fetchTarget = fetchEntry.getKey();

log.debug("Sending {} fetch for partitions {} to broker {}",
isolationLevel, request.fetchData().keySet(),
fetchTarget);
// 2 &JX Fetch Request
client.send(fetchTarget, request)
.addListener (new RequestFutureListener<ClientResponse>() {
@override
public void onSuccess(ClientResponse resp) {
FetchResponse response = (FetchResponse)
resp.responseBody () ;
if (!matchesRequestedPartitions(request, response)) {
log.warn("Ignoring fetch response containing
partitions {} since it does not match " +
"the requested partitions {}",
response.responseData().keySet(),
request.fetchData().keySet());

return;

Set<TopicPartition> partitions = new HashSet<>
(response.responseData().keySet());
FetchResponseMetricAggregator metricAggregator = new

FetchResponseMetricAggregator (sensors, partitions);

for (Map.Entry<TopicPartition,

FetchResponse.PartitionData> entry : response.responseData().entrySet()) {



28 TopicPartition partition = entry.getKey();
29 long fetchOffset =
request.fetchData().get(partition).fetchOffset;

30 FetchResponse.PartitionData fetchData =
entry.getValue();

31

32 log.debug("Fetch {} at offset {} for partition {}
returned fetch data {}",

33 isolationLevel, fetchOffset, partition,
fetchData);

34 completedFetches.add(new CompletedFetch(partition,
fetchOffset, fetchData, metricAggregator,

35 resp.requestHeader().apiVersion()));

36 }

37

38 sensors.fetchLatency.record(resp.requestLatencyMs());

39 }

40

41 @Override

42 public void onFailure(RuntimeException e) {

43 log.debug("Fetch request {} to {} failed",
request.fetchData(), fetchTarget, e);

44 }

45 )i

46 }

47 return fetchRequestMap.size();

48 }

1. createFetchRequests(): J1TIEIHIFRA topic-partition list 8 fetch &K (REiZtopic-partition 2B R
ELIBROIER) , BIER fetch IERIKARIZIR node FKFIEIEAT;

2. client.send(): &% fetch 55K, FIRBMEMNAY Listener, 1ERAMIERINAYIE, FINAZI completedFetches
1, FEMANIXD completedFetches 50T, ZIRE topic-partition KAEMAN, XL AET FLEERL
IH,

MEXERIMEY, E8REE fetch 1EKEY, #=M@ATE R AKX topic-partition &% fetch &K, AA—IX
fetcher.sendFetches, RIERZIRVEIE, TTEEZ)X pollOnce fBIF 7 BEANETE, BA Fetcher AR HERFAIETT, X
HARIE T RATRE/ M PEZE A HIMNBLTE, ERNIUR Fetcher FISHTMBMEUR, FAFPNAEESMEE poll A%
Y

4.5.4.2.5 client.poll()
TMAEE NetworkClient #2932 O E &L IEBNAVIEK
4.5.4.2.6 coordinator.needRejoin()

WNR HHISEHI D ECR topic-partition FIFRAE T, FBAXTD consumer group FFEZERHIT rebalance



4.5.5 R

REBENERAREBILEEEBMIERRIEE. WRenable.auto.commit#ikf true, SHEESBEENEM poll()
FEERZINSEARBERR EE, B2 EEEE auto.commit.interval.ms 124, BRHAMER 55, SHBEZEEMNE
fthZRPE —1F, Bt ERE(poll) )EHITH, HBEEESXEHITRIEINSKERTZRERREET, UIRE,
B AMRRRM E—REIEIREINREE.

A, XMERNANEEHER-LEE, KE—T FEFF:
BRIRHAVIAERRIAN SRR EIEMR, ERIRXRRZEN 3sRETBIYE, B OEZE, HEEMRE—
RIRRNRGEMETTIGIZEUEE . XTRFEBECEER T 3s, FNAER 3s REIAIEESWMEELE, AIU
BT IR E EfR R E SR E R RISE, B FEEEMEEHBNNEE, AEIZMBFRELT TR EE

4.5.6 F&hiR3
4.5.6.1 FEHIREE

EUHBEMRR, 1B auto.commit.offset i) false, iLNMERFRAEMNRER R B2, EH commitSync() 123

REERERENRARE. X1 APISIRRH poll) HiHRE NRfREE, 1R NEDERE, NRERZKKHH M
H&FE

1  while (true) {

2 // HEHRIEX

3 ConsumerRecords<String, String> records = consumer.poll(100);

4 for (ConsumerRecord<String, String> record : records) {

5 System.out.printf("offset = %d, key = %s, value = %s%n", record.offset(),

record.key(), record.value());

6 }

7 // EERREEME, BRRYAINoffset, MRRERAMMMLERESE

8 consumer.commitSync();

91}

4.5.6.2 BHIRR

BELRRBE—TAELZLL, TE brokerRRRIGKIFHEIN 2RI, NAREFZ—HEE, XFRRFINBREFNE
IT£., HNTUBIRRRESIRKREFEILE, BURKETHENE, WNESHBNHE, X TIHRATUER
FHRRZ AP, HMNRERIFRRIER, THEFR brokerfiLL,



1  while (true) {

2 // THEHIER

3 ConsumerRecords<String, String> records = consumer.poll(100);

4 for (ConsumerRecord<String, String> record : records) {

5 System.out.printf("offset = %d, key = %s, value = %s%n", record.offset(),
record.key(), record.value());

6 }

7 /] BHRR

8 consumer.commitAsync( (offsets, exception) -> {

9 exception.printStackTrace();

10 System.out.println(offsets.size());

11 })i

12 }

4.6 KafkaiRESE1#T 2 iH B ZhELH

log.dirs/<topic-name>-<partitionno>/{.index, .timeindex, .log}

BcEEKafkatl AL BERHE R :

= Log.scala ¢ KafkaApis.scala

109 *7

110 def handle(request: RequestChannel.Request) {

111 try {

112 trace( msg = s"Handling request:S${request.requestDesc( details = true)} f
113 s"securityProtocol:${request.context.securityProtocol},principal:$
114 request.header.apiKey match {

115 /] BEAFEIEKAAIEDE

116 case ApiKeys.PRODUCE => handleProduceRequest(request)

117 /] AbiE

EREIAEES, BICREMR D XMEIERTF,

=Logscala (= KafkaApis.scala

492

493 [/ BABAEEREESEINE| B AT

494 replicaManager.appendRecords(

495 timeout = produceRequest.timeout.tolLong, // &EKAIBEE G

496 requiredAcks = produceRequest.acks, // acks

497 internalTopicsAllowed = internalTopicsAllowed, // MR ZEEE 5 MFEERNIEEE
498 isFromClient = true, // i&kEEEZE s

499 entriesPerPartition = authorizedRequestInfo, // EXfiEiiEE

500 responseCallback = sendResponseCallback,

501 processingStatsCallback = processingStatsCallback)

Enn



BEIREMNR AR Log AE

=Logscala ¢ KafkaApis.scala = ReplicaManager.scala

400 * uparam procesSINgs talsCa LLDaCR ST 184 5 2 HY 12 1E

bbb */

465 def appendRecords(timeout: Long,

466 requiredAcks: Short,

467 internalTopicsAllowed: Boolean,

468 isFromClient: Boolean,

469 IentriesPerPartition: Map[TopicPartition, MemoryRecords],

470 responseCallback: Map[TopicPartition, PartitionResponse] => Unit,

471 delayedProducelLock: Option[Lock] = None,

472 processingStatsCallback: Map[TopicPartition, RecordsProcessingStats] => Unit = _ => ()) A{
473 /] ¥l¥racksi@BEEFHSE

474 if (isValidRequiredAcks(requiredAcks)) {

475 val sTime = time.milliseconds

476 /] BIEEEIEE, HSHEREERE

477 val localProduceResults =| appendTolLocallLog(internalTopicsAllowed = internalTopicsAllowed,
478 4 isFromClient = isFromC'L requiredAcks)

479 debug("Produce to local log in %d ms".format(time.milliseconds - sTime))

/an

SENINERSY: NS

=Logscala ¢ KafkaApis.scala = ReplicaManager.scala € MemoryRecords.java

725 * BEIHEEMEALBFRIA

726 * @param internalTopicsAllowed 2 &5 Z/EREi=24

727 * @param isFromClient =252 5ZE10

728 % @param entriesPerPartition &/ X% HE

729 * @param requiredAcks acks

730 * @return

731 x/

732 private ded appendToLocalLogkinternalTopicsAllowed: Boolean,

733 isFromClient: Boolean,

734 entriesPerPartition: Map[TopicPartition, MemoryRecords],
735 requiredAcks: Short): Map[TopicPartition, LogAppendResult] =
736 trace( msg= s"Append [$SentriesPerPartition] to local log")

737 /] BREEMNENTAHSXMIEE

BHEZEMNES TN ERD XASHESE

= Log.scala ¢ KafkaApis.scala = ReplicaManager.scala € MemoryRecords.java

736 trace( msg = s”Append [sentriesPerrartition] to Local Log™)
737 /] BHEBEMBENEAHSXBICK

738 entriesPerPartition.map |{

739 case (topicPartition, records) =>

/N lhimalzanTAants aCdadn +antalCdadtaldants aDAantad+tan +anta)l +FadaTDinA

A partitiont 75 BB ICFIBINEZ D XBleaderpy XA :

= Logscala ¢ KafkaApis.scala = ReplicaManager.scala € MemoryRecords.java

755 if (partition eq ReplicaManager.O0fflinePartition)

756 throw new KafkaStorageException(s"Partition S$topicPartition is in an o
757 // iEEpartitionfiEic e inzliza X aleaders X

758 partition.appendRecordsToLeader(records, isFromClient, requiredAcks)

759 // Auﬁ/l}ﬁ ;Z“JE:f/—\‘/’]\\_



MRAEAMIE T 120 Xileader:

=Log.scala ¢ KafkaApis.scala = ReplicaManager.scala ¢ Partition.scala € MemoryRecords.java

528 def appendRecordsToLeader(records: MemoryRecords, isFromClient: Boolean, requ:
529 /] BiEISR

530 val (info, leaderHWIncremented) = inReadLock(leaderIsrUpdatelLock) {

B! leaderReplicalflLocal match {

532 /] MREXBKE Tz Xayleader

533 case Some(leaderReplica) =>

/] FHEMF AR AT AN

n
N
~

AT T2 H BB Eleaderp X

// 3REZ5D XM log

val log = leaderReplica.log.get

// SRERER/NISREIZAREL

val minIsr = log.config.minInSyncReplicas
// TEEDEIARTEL

val inSyncSize = inSyncReplicas.size

/1 MREZEIANNEBNTERNOR/NEIERE, HBacksIRENE-1, WREIMER

if (inSyncSize < minIsr && requiredAcks == -1) {

O W 00 N o U1 s W N P

=

throw new NotEnoughReplicasException("Number of insync replicas for partition %s is

[#$d], below required minimum [%d]"

11 .format (topicPartition, inSyncSize, minIsr))

12 |}

13 // EEEEleader

14 wval info = log.appendAsLeader (records, leaderEpoch = this.leaderEpoch, isFromClient)

15 // BEBIEfolloweriIREUERRIERK, ENULLEleader FEEFILEO,

16 replicaManager.tryCompleteDelayedFetch(TopicPartitionOperationKey(this.topic,
this.partitionId))

17 // MRISRRE—NTEME, FEEW+L

18 (info, maybeIncrementLeaderHW(leaderReplica))

log.appendAsLeader (records, leaderEpoch = this.leaderEpoch, isFromClient)E@EEﬂﬂi

=Logscala = KafkaApis.scala = ReplicaManager.scala (< Partition.scala € MemoryRecords.java
-

637

638 [ **

639 * BFEREMIERNBEENR, BRENREEEHleaderyXgyepochifd

640 % @param records ZZE/IATEE

641 % @param isFromClient 2 F 2547 E=0 48

642 % @throws KafkaStorageException & EjnfEFL4105E, HitFE

643 * @return EIEENMES, BREE—MEBENSE—EBE. |

644 */

645 def appendAsLeader(records: MemoryRecords, leaderEpoch: Int, isFromClient: Boolean = true): LogAppendInfo = {
646 |append(records, isFromClient, assignOffsets = true, leaderEpoch) |

647 }



=Logscala “ LogValidator.scala = KafkaApis.scala ‘= ReplicaManager.scala ¢ Partition.scala € MemoryRecords java

=859 o [Fx
660 * BHEREFMEBTAEARNTR, IRFR, RIBTHER.
661 * ZHERREARAHEBNERESE.
662 * iiRassignOffsets=false, ZHEFNATIREIEENRBERETLR.
663 * @param records EZENHHESES
664 % @param isFromClient L5548 2AkE47=
665 * @param assignOffsets ZEFEZ M2/ REEE
666 * @param leaderEpoch fgleaderi2fli5SHE1E, AMELHEFMH X leaderZtsF
667 * @throws KafkaStorageException I0&5%, Mt FE
668 * @throws OffsetsOutOfOrderException MEHEEEFREELF
669 # @throws UnexpectedAppendOffsetException MEE—1sisF—EEE/NT T EZE HLEE
670 * @return EZLENKESEEES, BREEFNREENRE—TREE.
671 */
672 private derecords: MemoryRecords,
673 isFromClient: Boolean,
674 assignOffsets: Boolean,
675 leaderEpoch: Int): LogAppendInfo = {
676 maybeHandleIOException(s"Error while appending records to StopicPartition in dir ${dir.getParent}")
s J
BMCIEsEI
1 /**
2 * BIF™MER:
3 * BERHESHCrRCEETLE
4 * BRHENFTHES LA
5 * FEANCEMNFEIISSUMAERSURELL ZEEE—H.
6 * EIRITENT™ME:
7 * HEMPE—TMREE
8 * SHEMPRE—IMREBE
9 * JHETE
10 * IEHFTNE
11 * RIBERTRIBIE
12 * BRERATEERIERESE (WRERTE%EREBSE, WEaEsE—1)
13 */
14 val appendInfo = analyzeAndValidateRecords (records, isFromClient = isFromClient)
15
16 /) MRZEBEEEZEMSLHEHEESS L—HRESEE, MRE
17 if (appendInfo.shallowCount == 0)
18 return appendInfo
19
20 // FEREEBTENZ SR ERNF DEIRATEAER
21 var validRecords = trimInvalidBytes(records, appendInfo)
22
23 // HEESHRNERLD, BAZIBEE
24 lock synchronized {
25 // MERSGHMMapEE XA T, NMRKATEHITEERE, MEE
26 checkIfMemoryMappedBufferClosed()
27 if (assignOffsets) {
28 // MRBEGHERNNREE

29 val offset = new LongRef (nextOffsetMetadata.messageOffset)



appendInfo.firstOffset = offset.value
val now = time.milliseconds
val validateAndOffsetAssignResult = try ({
// BEGHBEMBEZEH RN REER S ERTIR
LogValidator.validateMessagesAndAssignOffsets(validRecords,
offset,
time,
now,
appendInfo.sourceCodec,
appendInfo.targetCodec,
config.compact,
config.messageFormatVersion.messageFormatVersion.value,
config.messageTimestampType,
config.messageTimestampDifferenceMaxMs,
leaderEpoch,
isFromClient)
} catch {
case e: IOException => throw new KafkaException("Error in validating
messages while appending to log '%s'".format(name), e)
}
// EEFRRUEEES, RLTAFS
validRecords = validateAndOffsetAssignResult.validatedRecords
// EEIEENER AR EE
appendInfo.maxTimestamp = validateAndOffsetAssignResult.maxTimestamp
// EEBIMAYE R RN BB N RIS E
appendInfo.offsetOfMaxTimestamp =
validateAndOffsetAssignResult.shallowOffsetOfMaxTimestamp
/! BE—TRBERRBENE-1
appendInfo.lastOffset = offset.value - 1
appendInfo.recordsProcessingStats =
validateAndOffsetAssignResult.recordsProcessingStats
if (config.messageTimestampType == TimestampType.LOG APPEND TIME)
// WMSREEREEREEE HEE AR B, NEELE SRR S8
appendInfo.logAppendTime = now
// BEERWIDESOARN, UEERRENE, NERERNEFEZRTHEER
if (validateAndOffsetAssignResult.messageSizeMaybeChanged) {
for (batch <- validRecords.batches.asScala) {
// MBHBEENFIRARTEENEEZEAFLE, NEE
if (batch.sizeInBytes > config.maxMessageSize) {

// we record the original message set size instead of the trimmed size

// to be consistent with pre-compression bytesRejectedRate recording

brokerTopicStats.topicStats(topicPartition.topic).bytesRejectedRate.mark(records.si

zeInBytes)

brokerTopicStats.allTopicsStats.bytesRejectedRate.mark(records.sizeInBytes)

throw new RecordTooLargeException("Message batch size is %d bytes which

exceeds the maximum configured size of %d."

.format (batch.sizeInBytes, config.maxMessageSize))



74 }

75 } else {

76 // MRABESEEEREE, WERLENERREE

77 if (!appendInfo.offsetsMonotonic)

78 /! MRFEEENZHIFBIGH, WRE

79 throw new OffsetsOutOfOrderException(s"Out of order offsets found in append
to $topicPartition: " +

80 records.records.asScala.map(_.offset))

81 // MFHEEHMNE—MREENTHXleader HER T —KICRNREBE, MEE.

82 if (appendInfo.firstOffset < nextOffsetMetadata.messageOffset) {

83 // we may still be able to recover if the log is empty

84 // one example: fetching from log start offset on the leader which is not

batch aligned,

85 // which may happen as a result of AdminClient#deleteRecords/()

86 // appendInfo.firstOffset maybe either first offset or last offset of the
first batch.

87 // get the actual first offset, which may require decompressing the data

88 val firstOffset = records.batches.asScala.head.baseOffset()

89 throw new UnexpectedAppendOffsetException(

90 s"Unexpected offset in append to $topicPartition. First offset or last

offset of the first batch " +

91 s"${appendInfo.firstOffset} is less than the next offset
${nextOffsetMetadata.messageOffset}. " +

92 s"First 10 offsets in append:
${records.records.asScala.take(10).map(_.offset)}, last offset in" +

93 s" append: ${appendInfo.lastOffset}. Log start offset = $logStartOffset",

94 firstOffset, appendInfo.lastOffset)

95 1

96 }

97

98 // {FHleaderfaiE B {EMNepochBEEHEFNepochiE,

99 validRecords.batches.asScala.foreach { batch =>

100 if (batch.magic >= RecordBatch.MAGIC_VALUE V2)

101 // EEfFepochAFicFleaderfepochBFE BESNEIRRIE =

102 leaderEpochCache.assign(batch.partitionLeaderEpoch, batch.baseOffset)

103 }

104 // MEERHNFTRNESATASSRINEARE, NRE, WS

105 if (validRecords.sizeInBytes > config.segmentSize) {

106 throw new RecordBatchTooLargeException("Message batch size is %d bytes which

exceeds the maximum configured segment size of %d."

107 .format (validRecords.sizeInBytes, config.segmentSize))
108 }

109 HERHAH R ER, REELHMET, NEHBERT

110 // ﬁtETWEQﬁEEF%E’J%é‘}I‘:E/%RJXM, FURE—LETEIRE

111 val (updatedProducers, completedTxns, maybeDuplicate) =

analyzeAndValidateProducerState(validRecords, isFromClient)

112 // MRZEEVERM, NEZRRERESE S NappendIinfo
113 maybeDuplicate.foreach { duplicate =>

114 appendInfo.firstOffset = duplicate.firstOffset
115 appendInfo.lastOffset = duplicate.lastOffset

116 appendInfo.logAppendTime = duplicate.timestamp



appendInfo.logStartOffset = logStartOffset

return appendInfo

// MREHREEDERE® T, WRMNBEDER
val segment = maybeRoll (messagesSize = validRecords.sizeInBytes,
maxTimestampInMessages = appendInfo.maxTimestamp,

maxOffsetInMessages = appendInfo.lastOffset)

val logOffsetMetadata LogOffsetMetadata (
messageOffset = appendInfo.firstOffset,
segmentBaseOffset = segment.baseOffset,

relativePositionInSegment = segment.size)

// BERBRPIEINER

segment.append(firstOffset = appendInfo.firstOffset,
largestOffset = appendInfo.lastOffset,
largestTimestamp = appendInfo.maxTimestamp,
shallowOffsetOfMaxTimestamp = appendInfo.offsetOfMaxTimestamp,
records = validRecords)

/! BEFEFEIRS

for ((producerId, producerAppendInfo) <- updatedProducers) {
producerAppendInfo.maybeCacheTxnFirstOffsetMetadata(logOffsetMetadata)
producerStateManager.update(producerAppendInfo)

// update the transaction index with the true last stable offset. The last
offset visible
// to consumers using READ COMMITTED will be limited by this value and the high
watermark.
for (completedTxn <- completedTxns) {
val lastStableOffset = producerStateManager.completeTxn(completedTxn)
segment.updateTxnIndex (completedTxn, lastStableOffset)

// always update the last producer id map offset so that the snapshot reflects
the current offset

// even if there isn't any idempotent data being written

producerStateManager.updateMapEndOffset (appendInfo.lastOffset + 1)

// leaderfJLEO+1

updateLogEndOffset (appendInfo.lastOffset + 1)

// update the first unstable offset (which is used to compute LSO)
updateFirstUnstableOffset()

"

trace(s"Appended message set to log with last offset ${appendInfo.lastOffset}

s"first offset: ${appendInfo.firstOffset}, " +
s"next offset: ${nextOffsetMetadata.messageOffset}, " +

s"and messages: $validRecords")



164 /1 MRRFRIZGER TN BATEENER T, RIE

165 if (unflushedMessages >= config.flushInterval)
166 /7 &

167 flush()

168

169 appendInfo

170 }

171 | }

4.7 Kafka;Ri8El#r ZzSocketServer

LIEEE:
1. Haibroker FEEE T Z /D Plistener, B Z /D MAcceptor, FFHEER.
2. P AcceptordMINPMEEFERILLIERS (Processor) , AFIEKEFImEK.
3. EFINMDEZAIERERFR (Handler) , ZABRAFPIEK, BN &ELEFALEF AL IE
BRLRTE,



THREAD 1—» Handler 1

Thread 1—»

Processor 1

[\

THREAD 2—» Handler 2

THREAD ..——» Handler ...

THREAD 3—— Handler 3

Thread 1—»

Processor 2

[\

Acceptor

THREAD 4——» Handler 4

Thread ...—»

Processor ... THREAD ..——» Handler ...

Acceptori

Thread M-2—»

Processor M-2

Thread M-3—»

Processor M-3

Acceptor2

Acceptor3

bad

B EhKakfaServertstartup 75 iEH S aISocketServer:

Thread M-1—»

Processor M-1

7

Thread M—»

Processor M




¢ KafkaServer.scala = RequestChannel.scala ¢ RequestOrResponseSend.scala = SocketServer.scala

251 |

252 // AT 5)SocketServer f e B, JFE B3R &S

253 /] EWIEEAL P SIS, A TR SR Y CEIRJS 81D

254 [/ DRUEAEARBEVGIERINHi, WEPS 2Rk 1 .

255 socketServer = new SocketServer(config, metrics, time, credentialProvider)
256 // JizljSocketServer

257 socketServer.startup(startupProcessors = false)

258

i listenerfl2—TinR, STMEREZSMIEER.,

¢ KafkaServer.scala = RequestChannel.scala ¢ RequestOrResponseSend.scala = SocketServer.scala €, Gauge.class

114

115 var processorBeginIndex = ©

116 // BLEN -HElistener

117 // *EiAlisteneri s A AbELFE Fprocessor

118 config.listeners.foreach { endpoint =>

119 val listenerName = endpoint.listenerName

120 val securityProtocol = endpoint.securityProtocol

121 val processorEndIndex = processorBeginIndex + numProcessorThreads

122

123 for (i <- processorBeginIndex until processorEndIndex)

124 //

125 processors(i) = newProcessor(i, connectionQuotas, listenerName, securityProtocol, memoryPool)

126

127 val acceptor = new Acceptor(endpoint, sendBufferSize, recvBufferSize, brokerlId,

128 processors.slice(processorBeginIndex, processorEndIndex), connectionQuotas)

129 acceptors.put(endpoint, acceptor)

130 KafkaThread.nonDaemon( name = s"kafka-socket-acceptor-$listenerName-$securityProtocol-${endpoint.port}"”,
acceptor).start()

131 acceptor.awaitStartup()

132

133 processorBeginIndex = processorEndIndex

134 }

135 /7 TR G S A PR

136 if (startupProcessors) {

137 /1 JAENAE PR

138 startProcessors()

139 }

140 }

141

REBRNZDITBIEEF?

rocessor ™M AnumProcessorThreads ™, L EHforfgif g MprocessorBeginindexZlprodessorEndindex
p

(e

numProcessorThread}y:



¢ KafkaServer.scala = RequestChannel.scala € RequestOrResponseSend.scala = SocketServer.scala = KafkaCon

57 *7

52 e class SocketServer(

59 val config: KafkaConfig, // /| |"‘liikafkalil & LAl 4
60 val metrics: Metrics, //

61 val time: Time, // IR 4

62 val credentialProvider: CredentialProvider

63 ) extends Logging with KafkaMetricsGroup {

64

65 eprivate val endpoints = config.listeners.map(l => l.listenerName -> 1).toMap
66 private val numProcessorThreads = config.numNetworkThreads

67 private val maxQueuedRequests = config.queuedMaxRequests

¢ KafkaServer.scala = RequestChannel.scala — SocketServer.scal = KafkaConfig.scala € Gauge.class
911 val maxKeserveabrorerid: 1Nt = EeT.LNnTt(Kka abBrorerLarroj
912 var brokerId: Int = getInt(KafkaConfig.BrokerIdProp)

913 o

914 val numNetworkThreads = getInt(Ka'FkaCon'Fig.NumNetworlehreadsPr‘op)

g5 Val backgroundThreads = getInt(KatRaConT 18- BacRground THreadsProp)

916 val queuedMaxRequests = getInt(KafkaConfig.QueuedMaxRequestsProp)

¢ KafkaServer.scala = RequestChannel.scala = SocketServer.scala KafkaConfig.scala €G
L0 vaa I'chJHyCI'IUI\Uy (S N UH -— IIICJOGSCOIIIUI\OU’k

237 val NumNetworkThreadsProp = "num.network.threads"

238 val NumIoThreadsProp = "num.io.threads"”

IR e | ooris oo [+

# Maps listener names to security protocols, the default is for them to be the same. See the config documentation for more detai’
#listener.security.protocol.map=PLAINTEXT:PLAINTEXT,SSL:SSL,SASL_PLAINTEXT:SASL_PLAINTEXT,SASL_SSL:SASL_SSL

#

The number of threads that the server uses for receiving requests from the network and sending responses to the network
=3

acceptorfyEondFz:

© KafkaServer.scala = RequestChannel.scala = SocketServer.scala € KafkaThread.java = KafkaConfig.scala €, Gauge.class

128
129
130
131

processors.slice(processorBeginIndex, processorEndIndex), connectionQuotas)
acceptors.put(endpoint, acceptor)

KafkaThread.nonDaemon( name = s"kafka-socket-acceptor-$listenerName-$securityProtocol-${endpoint.port}", acceptor).start(ﬂ
acceptor.awaitStartup()

KafkaThread:



¢ KafkaThread.java ¢ KafkaServer.scala = RequestChannel.scala = SocketServer.scala
27 T

23 * A wrapper for Thread that sets things up nicely

24 */

25 ®] public class KafkaThread extends|Thread {

26

¢ KafkaServer.scala = RequestChannel.scala = SocketServer.scala ¢ KafkaThread.java = KafkaConfig.scala €.G
30 return new KarkKalnreaa(name, runnavble, ~Cacimon. trae),;

31 }

32

33 @ = public static KafkaThread honDaemon(final String name, Runnable runnable) {
34 return new KafkaThread(name, runnable, daemon: false);

35 }

JAThread 915 2s -

142 public KafkaThWing name, Runnablel runnable,) boolean daemon) {

43 super(runnable, name);

44 configureThread(name, daemon);

45 }

¢ KafkaThread.java € Thread.java ¢ KafkaServer.scala = RequestChannel.scala = SocketSen
D 12 b /

550 @ public Thread(Runngz @NonNIs() String name) {

551 init( 9: null,( target, stackSize: 9);

552 }

KafkaThreadfstart/5;5BN 2@ Thread#ystart/53%, AT AR Racceptorfrunfyis:

1 / x*
2 * {FAJavalINIO

3 * BETNBERSEMNEEST

4 * BRI A VIEIEKRRLEE M processor A E,

5 */

6 def run() {

7 serverChannel.register(nioSelector, SelectionKey.OP_ACCEPT)
8 startupComplete()

9 try {

10 var currentProcessor = 0

11 while (isRunning) ({

12 try {

13 val ready = nioSelector.select(500)

14 if (ready > 0) {

15 val keys = nioSelector.selectedKeys/()

16 val iter = keys.iterator()

17 while (iter.hasNext && isRunning) {



18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
8
34
35
36
37

38

39

40
41
42
43
44
45
46
47
48
49
50

try {
val key = iter.next
iter.remove()
if (key.isAcceptable)
// IBE—"TprocessorftEiFk
accept (key, processors(currentProcessor))
else
throw new IllegalStateException("Unrecognized key state for

acceptor thread.")

// round robin to the next processor thread
// BEREEHNS R T —Tprocessor£iz
currentProcessor = (currentProcessor + 1) % processors.length

} catch {
case e: Throwable => error("Error while accepting connection", e)
}
}
}
}
catch {

// We catch all the throwables to prevent the acceptor thread from exiting
on exceptions due

// to a select operation on a specific channel or a bad request. We don't

want

// the broker to stop responding to requests from other clients in these
scenarios.

case e: ControlThrowable => throw e

case e: Throwable => error("Error occurred", e)

}
}
} finally {

debug("Closing server socket and selector.")
swallowError (serverChannel.close())
swallowError (nioSelector.close())

shutdownComplete()

AcceptorfBiriEiE, AIIES

W 00 4 o U & W N =

/*
* Accept a new connection
* B ETERE
*/
def accept(key: SelectionKey, processor: Processor) {
// BRS5Um
val serverSocketChannel = key.channel().asInstanceOf[ServerSocketChannel]
/! B

val socketChannel = serverSocketChannel.accept()



10
11
12
13
14
15
16
17
18
19
20

21

22
23
24
25
26
27
28

29
30
31

try {
connectionQuotas.inc(socketChannel.socket().getInetAddress)

// HEBHZE

socketChannel.configureBlocking(false)
socketChannel.socket () .setTcpNoDelay(true)
socketChannel.socket().setKeepAlive(true)

/1 REREERRN

if (sendBufferSize != Selectable.USE DEFAULT BUFFER SIZE)

socketChannel.socket().setSendBufferSize(sendBufferSize)

debug("Accepted connection from %s on %s and assigned it to processor %d,
sendBufferSize [actual|requested]: [%d|%d] recvBufferSize [actual|requested]:
[2d]|%d]"

.format (socketChannel.socket.getRemoteSocketAddress,
socketChannel.socket.getLocalSocketAddress, processor.id,
socketChannel.socket.getSendBufferSize, sendBufferSize,
socketChannel.socket.getReceiveBufferSize, recvBufferSize))
// WFProcessorfaccept/i%, HprocessorfbIEiFK
processor.accept (socketChannel)
} catch {
case e: TooManyConnectionsException =>
info("Rejected connection from %s, address already has the configured maximum
of %d connections.".format(e.ip, e.count))

close(socketChannel)

Processorf§EZMANE FINTI, BRI IGEELMELE:

¢ KafkaThread.java = SocketServer.scala ¢ Thread.java ¢ KafkaS
726 / **

727 * Queue up a new connection for reading

728 T ¥ FNEAEPA ST BUOF AL PR

729 */

730 def accept(socketChannel: SocketChannel) {
731 newConnections.add(socketChannel)

732 wakeup()

~J
wJ
W
—

Processorfyrun’sizMnewConnectionsHEXHiEKHIchannel, RETFIERIER, RZ5handlerdhig:



= RequestChannel.scala = SocketServer.scala ¢ Selector.java € Selectorlmpl.class ‘e, Wind

1537 @f override def run() {
538 /] Ja85E Rk
539 startupComplete()
540 try {
541 while (isRunning) {
542 try {
543 // setup any new connections that have been queued up
544 /] {EiEFEAs7E N channel
545 configureNewConnections()
546 // register any new responses for writing
547 /7 VT R e NG 5
548 processNewResponses()
549 poll()
550 /] F
551 processCompletedReceives()
552 /] Kk
553 processCompletedSends()
554 /] Wrti&EsE
555 processDisconnected()
= RequestChannel.scala = SocketServer.scala ¢ Selector.java € Selectorimpl.class "t:ﬁ WindowsSelectorlmpl.class €, Thread.java ¢ Kafk
1647
648 private def processCompletedReceives() {
649 selector.completedReceives.asScala.foreach { receive =>
650 try {
651 openOrClosingChannel(receive.source) match {
652 case Some(channel) =>
653 /7 G R S Sk
654 val header = RequestHeader.parse(receive.payload)
655 /7] BEER BT X
656 val context = new RequestContext(header, receive.source, channel.socketAddress,
1657 channel.principal, listenerName, securityProtocol)
658 // QliERequestif GBI R {E &
659 val req = new RequestChannel.Request(processor = id, context = context,
660 startTimeNanos = time.nanoseconds, memoryPool, receive.payload, requestChannel.metrics)
661 /] FOEVERAE R
662 requestChannel.sendRequest(req)
663 selector.mute(receive.source)
664 case None =>
(= /1 Thie chnanld navar hannan cinra ramnlatad raraivac ara nraraccad immadiatalyv af+rar " nal’

B RIE B MENERATH:



= RequestChannel.scala = SocketServer.scala ¢ Selector.java € Selectorlmpl.class 'ic‘ Wil

| 271 * Send a request to be handled, potentially blocking until th
272 * JRILFAFAEEINE R, ANBAA, i Z 5k T e Pl ZE, SERE A AT = a)
273 */

274 def sendRequest(request: RequestChannel.Request) {

275 requestQueue.put(request)

276 } -

fEKafkaServerfystartup 75 /EH L flft KafkaRequestHandlerPool, ZERIZBEMNIAnumIoThreads 442
F#i1TKafkaRequestHandlerfhBiEKAZ4E

= SocketServer.scala = RequestChannel.scala = KafkaRequestHandler.scala ¢ KafkaServer.scala € Selectorjava
289 }
290
291 /] KafkahpiB & 7 EMIE KM R A IRB
292 apis = new KafkaApis(socketServer.requestChannel, replicaManager, adminManager, groupCoordinator, transactionCoordinator,
293 kafkaController, zkUtils, config.brokerId, config, metadataCache, metrics, authorizer, quotaManagers,
294 brokerTopicStats, clusterId, time)
295 /] ¥KafkaApiSLfi i {& 25 KafkaRequestHandlerPool, M1 T& Fhig k4L IR
296 requestHandlerPool = new KafkaRequestHandlerPool(config.brokerId, socketServer.requestChannel, apis, time,
297 config.numIoThreads)|
208 -

KafkaRequestHandlerPoollIA Z & 215 B 5h % KafkaRequestHandler:

= RequestChannel.scala = KafkaRequestHandler.scala = SocketServer.scala € Selector.java €, Selectorimpl.class ‘€, WindowsSelectorimpl.class €, Thread.java = KafkaCol
86 class KafkaRequestHandlerPool(val brokerId: Int,
87 val reques{Channel: RequestChannel,

88 val apis: KgfkaApis)

89 time: Time,

90 numThreads: knt) extends ing with KafkaMetricsGroup ﬂ

91

92 /* a meter to track the averafe free capac\ty of the request han

93 private val aggregateIdleMetfr = newMeter( §ame = "RequestHandlerAvgI t", eventType = "percent”, TimeUnit.NANOSECONDS)

94

95 this.logIdent = "[Kafka RAquest Handler on Bkoker " + brokerId + "], "

96 val runnables = new Arrgy[KafkaRequestHandlerY(numThreads)

97 for(i <- © until numThreads) {

98 |runnabLes(i) = new KafkaRequestHandlerki, brokerId, aggregateIdleMeter, numThreads, requestChannel, apis, time)
99 // JiEhiXtKafkaRequestHandlerZE F ] 1-1i =R i b £

100 KafkaThread.daemon( name = "kafka-request-handler-" + i, runnables(i)).start()

101 }

100

KafkaRequestHandlerfrun75i%H, receiveRequests iz MiEKEATISKELIES



= RequestChannel.scala = KafkaRequestHandler.scala = SocketServer.scala € Selector.java

—=

42 of def run() {

43 while(true) {

44 // We use a single meter for aggregate idle percentage for
45 // Since meter is calculated as total_recorded_value / time
46 // time_window is independent of the number of threads, eac
47 // time should be discounted by # threads.

48 val startSelectTime = time.nanoseconds

49 /7] FEHGER

50 val req = requestChannel.receiveRequest( timeout = 300)

51 val endTime = time.nanoseconds

B{RSEI:

= RequestChannel.scala = KafkaRequestHandler.scala = SocketServer.scala ¢ Selector.java €, Sele
298 /¥
299 * Get the next request or block until specified time has elapsed
300 Q  GHURAR, WRBA S B R, SRR E (K ]
301 */
302 def receiveRequest(timeout: Long): RequestChannel.BaseRequest =
303 | requestQueue.polltimeout, TimeUnit.MILLISECONDS)

~Anoa

KafkaRequestHandlerfgrun7y %R {&E & ITEe :

= RequestChannel.scala = KafkaRequestHandler.scala — SocketServer.scala ¢ Selector.java €, Selectorimpl.class ‘€, WindowsSelectorimpl.c

61
62
63
64
65
66

|case request: RequestChannel.Request|=>
try {
request.requestDequeueTimeNanos = endTime
trake(rnsg= s"Kafka request handler $id on broker $brokerId handling request $request")
apis.handle(request)
} catch {

LB, apishhandles B EIER

oA U W N

/%%
* ANBFREIERININR S E, ERERALE, RERKapikiti®
*/
def handle(request: RequestChannel.Request) {
try {
trace(s"Handling request:${request.requestDesc(true)} from connection

${request.context.connectionId};" +

s"securityProtocol:${request.context.securityProtocol},principal:${request.context.p
rincipal}l")
request.header.apiKey match {

case ApiKeys.PRODUCE => handleProduceRequest (request)



case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

ApiKeys.
ApiKeys.

ApiKeys

ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
.API_VERSIONS => handleApiVersionsRequest (request)

ApiKeys

ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.

FETCH => handleFetchRequest (request)
LIST OFFSETS => handleListOffsetRequest(request)

.METADATA => handleTopicMetadataRequest (request)

LEADER_AND_ ISR => handleLeaderAndIsrRequest(request)
STOP_REPLICA => handleStopReplicaRequest (request)

UPDATE_ METADATA => handleUpdateMetadataRequest (request)
CONTROLLED SHUTDOWN => handleControlledShutdownRequest (request)
OFFSET COMMIT => handleOffsetCommitRequest (request)
OFFSET FETCH => handleOffsetFetchRequest(request)
FIND_COORDINATOR => handleFindCoordinatorRequest (request)
JOIN_GROUP => handleJoinGroupRequest (request)

HEARTBEAT => handleHeartbeatRequest (request)

LEAVE GROUP => handleLeaveGroupRequest (request)

SYNC GROUP => handleSyncGroupRequest (request)
DESCRIBE_GROUPS => handleDescribeGroupRequest (request)
LIST_GROUPS => handleListGroupsRequest (request)
SASL_HANDSHAKE => handleSaslHandshakeRequest (request)

CREATE_TOPICS => handleCreateTopicsRequest (request)
DELETE_TOPICS => handleDeleteTopicsRequest(request)
DELETE RECORDS => handleDeleteRecordsRequest (request)
INIT PRODUCER_ID => handleInitProducerIdRequest(request)
OFFSET_FOR_LEADER EPOCH =>

handleOffsetForLeaderEpochRequest (request)

case

case

case

case

case

case

case

case

case

case

case

ApiKeys
ApiKeys

ApiKeys.

ApiKeys

ApiKeys.
ApiKeys.
ApiKeys.
ApiKeys.

ApiKeys

ApiKeys.
.ALTER_REPLICA LOG_DIRS =>

ApiKeys

.ADD_ PARTITIONS TO TXN => handleAddPartitionToTxnRequest (request)
.ADD_OFFSETS_TO_TXN => handleAddOffsetsToTxnRequest (request)

END_TXN => handleEndTxnRequest (request)

.WRITE TXN MARKERS => handleWriteTxnMarkersRequest (request)

TXN_OFFSET_COMMIT => handleTxnOffsetCommitRequest(request)
DESCRIBE_ACLS => handleDescribeAcls(request)

CREATE_ACLS => handleCreateAcls(request)

DELETE ACLS => handleDeleteAcls(request)

.ALTER CONFIGS => handleAlterConfigsRequest (request)

DESCRIBE_CONFIGS => handleDescribeConfigsRequest (request)

handleAlterReplicaLogDirsRequest (request)
case ApiKeys.DESCRIBE_LOG_DIRS => handleDescribeLogDirsRequest (request)
case ApiKeys.SASL AUTHENTICATE => handleSaslAuthenticateRequest (request)
case ApiKeys.CREATE PARTITIONS => handleCreatePartitionsRequest (request)

}

} catch {
case e:

case e:

FatalExitError => throw e

Throwable => handleError (request, e)

} finally {

request.apilocalCompleteTimeNanos = time.nanoseconds



4.8 KafkajEf3 &1 2z KafkaRequestHandlerPool

KafkaRequestHandlerPool#9fEF 2 tlE#numThreads{~KafkaRequestHandlersEfl, {ERnumThreads M2
fE5hKafkaRequestHandler,

B KafkaRequestHandler&& Tid, brokerld, %#2%{, 1&XkAJchannel, ZIEIFKAVapiFER.

QEZE T, FiH TeIEKafkaRequestHandlersLfH BRAVIZEE,

1 Jxx
2 * @param brokerId
3 * @param requestChannel
4 * @param apis AMEEMRIFKINNANapi
5 * @param time
6 * @param numThreads J&Z{TKafkaRequestHandlerRIZFZ%
7 2/
8 class KafkaRequestHandlerPool(val brokerId: Int,
9 val requestChannel: RequestChannel,
10 val apis: KafkaApis,
11 time: Time,
12 numThreads: Int) extends Logging with KafkaMetricsGroup
{
13
14 // BIEBESnumThreads M TtRAEA
15 val runnables = new Array[KafkaRequestHandler] (numThreads)
16 // f@¥numThreads;%, #JiaftKafkaRequestHandlerZfnumThreads
17 for(i <- 0 until numThreads) {
18 // W{E: B KafkaRequestHandlerf B & T KafkaRequestHandlerf{id, brokerId, ZFE#{, 1BEX
Hichannel, 4MEiEKMapisk,
19 runnables(i) = new KafkaRequestHandler (i, brokerId, aggregateIdleMeter,
numThreads, requestChannel, apis, time)
20 // BohiXttKafkaRequestHandlerZ 215 KAV IE
21 KafkaThread.daemon ( "kafka-request-handler-" + i, runnables(i)).start()
22 }
23}
= KafkaRequestHandler.scala ¢ KafkaThread.java ¢ KafkaApis.scala £ ApiKeys.java = RequestChannel.scal
L= /
25 ®)  public classI KafkaThread extends Thread|{
26
27 private final Logger log = LoggerFactory.getLogger(getClass());
28
29 @ public static KafkaThread daemon(final SMe, Runnable| runnable)| {
30 return new KafkaThread(name, runnable, daemon: true);
31 }



KafkaThreadfystart535BI 2B Threadflstart /5%, MstartiliTrunss, BT EKafkaThreadfd
runfiii:

17
18
19
20
21
22
23

24
25
26
27
28
29
30
31
32
BB
34
35
36
37
38

def run() {
while(true) {

// We use a single meter for aggregate idle percentage for the thread pool.

// Since meter is calculated as total recorded value / time_window and

// time_window is independent of the number of threads, each recorded idle

// time should be discounted by # threads.
val startSelectTime = time.nanoseconds

// FREGER

val req = requestChannel.receiveRequest(300)
val endTime = time.nanoseconds

val idleTime = endTime - startSelectTime

aggregateIdleMeter.mark(idleTime / totalHandlerThreads)

req match {

case RequestChannel.ShutdownRequest =>

debug(s"Kafka request handler $id on broker $brokerId received shut down

command" )

latch.countDown ()

return

case request: RequestChannel.Request =>

try {

Srequest")

request.requestDequeueTimeNanos = endTime

trace(s"Kafka request handler $id on broker $brokerId handling request

/1 HTFEMIFR, BERLRapiskKRTLE,

apis.handle(request)

catch {

case e: FatalExitError =>
latch.countDown()
Exit.exit(e.statusCode)

case e: Throwable => error("Exception when handling request", e)

} finally {

request.releaseBuffer()

case null => // continue



= KafkaRequestHandler.scala ¢ KafkaThread.java ¢ KafkaApis.scala £ ApiKeys.java = RequestChannel.scala

91 * Top-level method that handles all requests and multiplexes to the right api

92 * LbPERTA USRI I ik, AEIBGRICES, Ac4y Bk itapik b Bl

93 */

94 def| handle[request: RequestChannel.Request) {

95 try {

96 trace( msg = s"Handling request:${request.requestDesc( details = true)} from connect
97 s"securityProtocol:${request.context.securityProtocol},principal:${request.con
98 request.header.apikey match { #&zULES

99 case ApiKeys.PRODUCE => handleProduceRequest(request)

100 case ApiKeys.FETCH => handleFetchRequest(request)

ZEBE T *HKafkaRequestHandlerfd753%:

114 J**
115 * XMKafkaRequestHandlerZk F'i
116 */
117 def shutdown() {
118 info( msg = "shutting down")
119 for (handler <- runnables)
120 handler.initiateShutdown()
121 for (handler <- runnables)
122 handler.awaitShutdown()
123 info( msg = "shut down completely")
124 }
19K 1

BRNEE:

= KafkaRequestHandler.scala

78 }

79

80 def initiateShutdown(): Unit = requestChannel.sendShutdownRequest()
81

82 def awaitShutdown(): Unit = Latch.await()

BREAEFEIERNIER, EEAPIERGENESR latch.await() ,
S



= KafkaRequestHandler.scala = RequestChannel.scala

20

337 def sendShutdownRequest(): Unit = requestQueue.put(ShutdownRequest)

BIEREZEREIrequestQueuerd,
HhsbEShutdownRequest 9L IR B 45 :

= KafkaRequestHandler.scala ¢ KafkaApis.scala E ApiKeys.java = RequestChannel.scala

=T

42 ®f def run() {

43 while(true) {

44 // Wefuse a single meter for aggregate idle percentage for the thread pool.
45 // Sihce meter is calculated as total_recorded_value / time_window and

46 // time_window is independent of the number of threads, each recorded idle
47 // time should be discounted by # threads.

48 val ptartSelectTime = time.nanoseconds

49 /] FHGER

50 val[req = requestChannel.receiveRequest( timeout = 300)

51 val|endTime = time.nanoseconds

52 vall idleTime = endTime - startSelectTime

53 aggregateIdleMeter.mark(idleTime / totalHandlerThreads)

54

match {
case RequestChannel.ShutdownRequest =>

debug( msg = s"Kafka request handler $id on broker $brokerId received shut down command")
| Latch.countDown()l

59 | return

4.9 KafkajEm3 &l zLogManager

kafka HEBEFRANWALD., BEEERNTAGHRIE. HME. fIFE,
FRERIEE 1R EE IR RIRAILogSEAl,
AGEERE—TRZTEREFEE. fINEECIRAMAER oghB R,
DAL,

B — T EE&EEITEHRENZROEHSERAMIEHERE

.U"PS”!\’.—‘

[EnhKafkaBR S 23 AOBIA :

kafka-server-start.sh ¢ KafkaServer.scala = KafkaController.scala ¢ ControllerEventManager.

2

44 exec $base_dir/kafka-run-class.sh $EXTRA_ARGS kafka.Kafka "$@"

Ar

main}5 iR flliEKafkaServerStartabledt 5 :




kafka-server-start.sh ‘o Kafka.scala ¢ KafkaServerStartable.scala ¢ KafkaServer.scala = KafkaController.scala € ControllerEventManag

o
s

co
v

W W W W W W W W W W
N O [V I N w N = © W co ~N

O
co

4

def

e —

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

try {

}

// M4 ZEdHrkafkalf 4y
val serverProps = getPropsFromArgs(args)
val kafkaServerStartable = KafkaServerStartable.fromProps(serverProps)

// register signal handler to log termination dy€ to SIGTERM, SIGHUP and SIGINT (control-c)

registerLoggingSignalHandler()

// attach shutdown handler to catch t
Runtime.getRuntime().addShutdownHgeK(new Thread( name = "kafka-shutdown-hook") {
override def run(): Unit = kaServerStartable.shutdown()

inating signals as well as normal termination

)

/1 Jasks%
kafkaServerStartable.startup(ﬂ
kafkaServerStartable.awaitShutdown()

catch {

Z#EhEEKakfaServerd R, startupfy iR EKafkaServerfstartupfyik:

kafka-server-start.sh ‘o Kafka.scala ¢ KafkaServerStartable.scala ¢ KafkaServer.scala — KafkaController.scala € ControllerEven

w
~N

W
[¢]

W
O

object KafkaServerStartable {
def fromProps(serverProps: Properties): KafkaServerStartable = {

val reporters = KafkaMetricsReporter.startReporters(new VerifiableProperties(serverProps))
new KafkaServerStartable(KafkaConfig.fromProps(serverProps), reporters)

)

class KafkaServerStartable(val serverConfig: KafkaConfig, reporters: Seq[KafkaMetricsReporter])
private val server = new KafkaServer(serverConfig, kafkaMetricsReporters = reporters)
Pttt

def this(serverdonfig: KafkaConfig) = this(serverConfig, Seqg.empty)

def startup() {

try server.startup()
catch {

case _: Throwable =>
// KafkaServer.startup() calls shutdown() in case of exceptions, so we invoke “exit’ to
fatal( msg = "Exiting Kafka.")
Exit.exit( statusCode = 1)

def shutdown() {

KafkaServerfstartup75iE/H, BT LogManager:



d KafkaServer.scala ) - = ControllerChannelManager.scala
177

178 */
179 def startup() {
180 try {
181 info( msg = "starting")
¢ KafkaServer.scala | = ControllerChannelManager.scala
234 /*
235 * start log manager
236 “A
237 LogManager = LogManager(
238 config, initialOfflineDirs, zkUtils, brokerState,
239 kafkaScheduler, time, brokerTopicStats, LogDirFailureChannel
240 )
241 // JizllLogManager
242 LogManager.startup()
243
1 /%
2 * @param logDirs FHHDXEFHIFileWR
3 * @param initialOfflineDirs
4 * @param topicConfigs TRFLE
5 * @param defaultConfig EERIZIAEE
6 * @param cleanerConfig HEGBIEREE
7 * @param ioThreads IOZFZE{
8 * @param flushCheckMs

9 * @param flushRecoveryOffsetCheckpointMs
10 * @param flushStartOffsetCheckpointMs

11 * @param retentionCheckMs 10E&E HEGIREEAVAYE]
12 * @param maxPidExpirationMs

13 * @param scheduler

14 * @param brokerState

15 * @param brokerTopicStats

16 * @param logDirFailureChannel

17 * @param time AJ[g]

18 */



=Log.scala — LogSegment.scala ¢ LogManager.scala
71 7

72 @threadsafe

73 class LogManager(logDirs: Seq[File],

74 initialOfflineDirs: Seq[File],

75 val topicConfigs: Map[String, LogConfig], // note that this doesn't get updated after creatior
val defaultConfig: LogConfig,

77 val cleanerConfig: CleanerConfig,

78 ioThreads: Int,

79 val flushCheckMs: Long,

80 val flushRecoveryOffsetCheckpointMs: Long,

81 val flushStartOffsetCheckpointMs: Long,

82 val retentionCheckMs: Long,

83 val maxPidExpirationMs: Int,

84 scheduler: Scheduler,

val brokerState: BrokerState,

brokerTopicStats: BrokerTopicStats,
logDirFailureChannel: LogDirFailureChannel,

time: Time) extends Logging with KafkaMetricsGroup {

an imnart | noManacaer

LogManagerfistartup7six:

1 /**

2 *  BEMEE%RE1BTIE SR E UL BENFE

3 */

4 def startup() {

5

6 if (scheduler != null) {

7 info("Starting log cleanup with a period of %d ms.".format(retentionCheckMs))
8 // AT EMRBERBRNBEERES, RBESE, BHRMHT

9 scheduler.schedule("kafka-log-retention",

10 cleanuplLogs ,

11 delay = InitialTaskDelayMs,

12 period = retentionCheckMs,

13 TimeUnit.MILLISECONDS)

14 info("Starting log flusher with a default period of %d

ms.".format (flushCheckMs))

15 // BTHEREBRIZEEES, BHMRT

16 scheduler.schedule( "kafka-log-flusher",

17 flushDirtyLogs ,

18 delay = InitialTaskDelayMs,

19 period = flushCheckMs,
20 TimeUnit.MILLISECONDS)
21 // BT ERbroker L&D KMIME RERIXAXMHHIREEES, BEAMHRIT
22 scheduler.schedule( "kafka-recovery-point-checkpoint",
23 checkpointLogRecoveryOffsets ,
24 delay = InitialTaskDelayMs,
25 period = flushRecoveryOffsetCheckpointMs,
26 TimeUnit.MILLISECONDS)
27 // BT ERbroker L&D KiinRISES BINAXXHRIEEIES, BT
28 scheduler.schedule( "kafka-log-start-offset-checkpoint",
29 checkpointLogStartOffsets ,
30 delay = InitialTaskDelayMs,

31 period = flushStartOffsetCheckpointMs,



32 TimeUnit.MILLISECONDS)

33 scheduler.schedule( "kafka-delete-logs",

34 deletelogs _,

35 delay = InitialTaskDelayMs,

36 period = defaultConfig.fileDeleteDelayMs,
37 TimeUnit.MILLISECONDS)

38 }

39 // MREET HEWERE, NEERES

40 if (cleanerConfig.enableCleaner)

41 cleaner.startup()

42 }

4.9.1 BRBERER

¢ LogManager.scala ¢ KafkaServer.scala = Log.scala

437 1t (scheduler != null) {

438 info("Starting log cleanup with a period of %d ms.".format(retentionCheckMs))
439 // AT ERBRIREES, AR, BRI

449 scheduler.schedule( name = "kafka-log-retention”,

441 4 | cleanuplogs _,|

442 delay = InitialTaskDelayMs,

443 period = retentionCheckMs,

444 TimeUnit.MILLISECONDS)

cleanupLogsty B {RCIN :

¢ LogManager.scala ¢ KafkaServer.scala =Log.scala

e J

821

822 J**

823 * MERFFEERMBEE

824 * At HEEHERERE N

825 * @return 2 [FIMIERAT B E R BRI EL

826 */

827 def cleanuplLogs() {

828 debug( msg = "Beginning log cleanup...")

829 var total = ©

830 val startMs = time.milliseconds

831

832 // wHIEEES>XHE, WmEEEANEDE, AT B

833 for(log <- alllLogs; if !log.config.compact) {

834 debug( msg = "Garbage collecting '" + log.name + "'")
835 /1 MEA XS X HE, PATHIER, THROMIER AT B E R BRI
836 total += log.deleteOldSegments()

837 }

838 debug( msg = "Log cleanup completed. " + total + " files deleted in " +
839 (time.milliseconds - startMs) / 1000 + " seconds")

840 }



deleteOldSegments()BYSCE] :

€ LogManager.scala © KafkaServer.scala =Log.scala
1324 /**
1325 * ot AR I AR A SRS I () BB (R A7 S8 A/ (log size is > retentionsize)fHEEL, HATHER
1326 “ @return W[50 R “N("{“l’
1327 */
1328 def deleteOldSegments(): Int = {
1329 // WRREMARZMER, vt RESE, AR
1330 if ('con'Flg deLete) return 0
1331 // AR I ) B ) B A B AR R R B O/MIIBR (1Y 5 38 B A AR A B ER 0 E A B4 4
1332 | deleteRetentlonMsBr‘eachedSegments()| + |deleteRetentlonSlzeBr‘eachedSegments()| |deleteLogStar‘tO'FfsetBr‘eachedSegments()|
1333 }
. 1
— Log.scala — LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
1333 }
1334
1335 [**

1336 * RIBREREBOBREHC, BERENMIBEESR B
1337 * @return

1338 */

1339 private def deleteRetentionMsBreachedSegments(): Int = {

1340 // retention.ms, ZRIA7K

1341 if (config.retentionMs < @) return 0

1342 /1 KRB H BR8]

1343 val startMs = time.milliseconds

1344 /] BBREIRENKOIBNEERER

1345 deleteOldSegments((segment, _) => startMs - segment.largestTimestamp > config.retentionMs,
1346 reason = s"retention time ${config.retentionMs}ms breach")

1347 }

B EIFTA T AR B S R ER
RIERATIIRR

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala

1252 * BIBRERIASREE htruelI B E R EX.
1253 * NRIBBFHEMER, EREHFNEE AL

1254 *

1255 * @param predicate A function that takes in a candidate log segment and the next higher segment
1256 * (if there is one) and returns true iff it is deletable

1257 * @return #HHEY H S R RN

1258 */

1259 private def deleteOldSegments(predicate: (LogSegment, Option[LogSegment]) => Boolean, reason: String): Int = {
1260 lock synchronized {

1261 /1 #HE B FBEWMBRAY, HIBTE M4BT REEN

1262 val deletable = deletableSegments(predicate)

1263 if (deletable.nonEmpty)

1264 info( msg = s"Found deletable segments with base offsets [${deletable.map(_.baseOffset).mkString(",")}] du
1265 11 HATHRR

1266 deleteSegments(deletable)

1267 }

1268 }



= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala

1270 private def deleteSegments(deletable: Iterable[LogSegment]): Int = {

1271 maybeHandleIOException(s"Error while deleting segments for S$StopicPartition in dir ${dir.getParent}") {
1272 val numToDelete = deletable.size

1273 if (numToDelete > 0) {

1274 /] XZFRB—NHERE, ORFAENEERBREEMBR, WRsE— eIk
1275 if (segments.size == numToDelete)

1276 roll(z

1277 lock synchronized {

1278 /] WIANEER BRAMMapEZXH], AoFHEE

1279 checkIfMemoryMappedBufferClosed()

1280 /] ERMIBR

1281 deletable.foreach(deleteSegment)

1282 77 MR I= o) B & = E FrLogstar tof Tset]

1283 maybeIncrementLogStartOffset(segments.firstEntry.getValue.baseOffset)
1284 }

1285 }

1286 numToDelete

1287 }

1288 }

ZHERITEERERINSSMER, SRAT:

1. BAEREBRNERMmapEERR, ZEBHEART
2. HAFTHERNES I MlogX BFRfFIENN.deleted, HFRICTE
3. BEFSMERIRIE, #1T.deleted>XHRIEIEMIER,

FHMIR AR ENRENATHER, MAFTEATRY, BR T ERR—TXENERIER RS T

ZHEREREIGIOExceptionit i yKafkaStorageException, ENZF EZBAEME BEMEZR1ERE, BAKE
$ A BIEARAE L IEIOEXception,

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
1761
1762 [**
1763 * ZIERTES R ROSSHER, SHRAT

1764
1765

* <ol>
* <WKHERBMRBnapE&#E, 2EBEHAET
1766 * <WTEHERBRNRSIFlogX 4R FREIE M. deleted, MARICTE .
1767 * <VAEROMBRIRIE, $hiT.deleted I B IEFIMIBR.
1768 * <fol>
1769 * REMBRATEERXHOENMTHBRES, mARTEHTES, HE% T EERR—A R R IR MERIZ SRR
1770 * %A N E G I0Exceptiondt it JjKafkaStorageException, EMiZFABEATERBEHEME Z5AA, EAEFE)EBEK#HIHKFILIEIOEXCeption.

1771 | @

1772 @param segment 5 ZEE A MR HE R E

1773 */

1774 private def deleteSegment(segment: LogSegment) {

1775 info( msg = s"Scheduling log segment [baseOffset ${segment.baseOffset}, size ${segment.size}] for deletion.")
1776 lock synchronized {

1777 segments.remove(segment.baseOffset)

1778 asyncDeleteSegment(segment)

1779 }

1780 }

WRIE B E R EBRA/NEATHER:



= Log.scala 7= LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala

1354 * IRIBREBRIEHOEE R BRI
1355 * @return

1356 */

1357 private def deleteRetentionSizeBreachedSegments(): Int = {

1358 /] retention.bytesEXiAA-1. HEFRE FE K/ Hsize

1359 if (config.retentionSize < 0 || size < config.retentionSize) return 0

1360 /] BEHRNBEFTZREBHUA/N, FTHENIZSHBREY

1361 var diff = size - config.retentionSize

1362 /] Al EER RE2EFEZMER

1363 def shouldDelete(segment: LogSegment, nextSegmentOpt: Option[LogSegment]): Boolean = {
1364 /TR S B EMBHANEELTEESBRANEZATON, XTLTESHREEMNS
1365 if (diff - segment.size >= 0) {

1366 /] BETTEZEET 205752 9T MR,

1367 diff -= segment.size

1368 true

1369 } else {

1370 /] MRFEOFTEZMBRAFHNMEREL G HERBRARIVNTE, NARBEMER

1371 /] &[E]false

1372 false

1373 }

1374 }

1375 deleteOldSegments(shouldDelete, reason = s"retention size in bytes ${config.retentionSize} breach™)
1376 }

1377

shouldDelete@— & #, fEXdeleteOldSegmentsiliff H 5 EXAOFIRT 14,

RIEHESEMRETHER:

MNTHAHERRESHFEMR, EEEHNT T HSRERNbaseOffset2E/NTEHFT HEWINRELHEERN
BEmigE, MR/, HRETAIER, HpIAE R R AR,

= Log.scala ‘= LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
1377
1378 /%%
1379 | o * RFRBZPEUTELTE E&%E%%}bﬁ‘ﬂﬁfﬁ
1380 * RERYASTARBRN T —IMESAFRNB/MREERES/NTFTESWINEBLERENERREE

1381 *MBNFEF, 4 HIJEMJ#Ex?JtTuﬂﬂUKf
1382 * @return #ifRHE R AN

1383 */

1384 private def deletelLogStartOffsetBreachedSegments(): Int = {

1385 def shouldDelete(segment: LogSegment, nextSegmentOpt: Option[LogSegment]): Boolean =
1386 /| T—PMEERBRNSR/ MR ENERES/NTHEERESRE

1387 /] MBNFEGREEEZ, WHEFHEFBRNEAREEEE/NTHESERREEE

1388 /1IN, A AR HRTH S R ER

1389 nextSegmentOpt.exists(_.baseOffset <= logStartOffset)

1390 /1 Mg -

1391 deleteOldSegments(shouldDelete, reason = s"log start offset $logStartOffset breach™)

1392 3}
1202



4.9.2 HERERIE
fELogManagerfistartup, BT RIZRLETE:
T RflushDirtyLogs 5 &#1T H S RIZ L2,

— Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
444 TimeUnit.MILLISECONDS)
445 info("Starting log flusher with a default period of %d ms.".format(flushCheckMs))
446 /| BTEERBRBEMAEES, BEMEHRT
447 scheduler.schedule( name = "kafka-log-flusher",
448 flushofirtyLogs _,
449 delay = InitialTaskDelayMs,
450 period = flushCheckMs,
451 TimeUnit.MILLISECONDS)
452 /] BT¥HgEibroker EENM D XMRE R SRIXAXHNAERES, BEAMRT

KafkafiZFILIRIFR ARG ERITRIE, EREIARIESESTR, IHERKRES.

F ULt A A=,
= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
868 -_—
869 [**
870 * GBI R A AT (8] (8] FR ik ok R A 6 E BRI
871 */
872 private def flushDirtyLogs(): Unit = {
873 debug( msg = "Checking for dirty logs to flush...")
874 /] BIHEFibroker F M T X F1loghy ¥y K 5 H
875 for ((topicPartition, log) <- logs) {
876 try {
877 /] RIE LR &R ES S E R E NN EZEHHRESRTER S TANXNEERE
878 val timeSincelLastFlush = time.milliseconds - log.lastFlushTime
879 debug( msg = "Checking if flush is needed on " + topicPartition.topic + " flush interval " + log.config.flushMs +
880 " last flushed " + log.lastFlushTime + " time since last flush: " + timeSincelLastFlush)
881 /] MRZEEZERTETEREENETAS X B EREZREE R
882 /] hiThl&E flush.msBRIA 9223372036854775807, 1R E AR ILIRAX RS [EHITRIE
883 if(timeSinceLastFlush >= log.config. flushMs)
884 log.flush
885 } catch {
886 case e: Throwable =>
887 error( msg = "Error flushing topic " + topicPartition.topic, e)
888 }
889 }
890 }
BATRIELRO %
1 /%%
2 * HERERZESloffset-1MRIEENME.,
3 *
4 x eparam offset ME—MERESRFIABIBEILREEE- 1000, of fsetRIBBITRIR.
5 * offsetZMMNIME RIE.
6 */
7 def flush(offset: Long) : Unit = {



8 maybeHandleIOException(s"Error while flushing log for $topicPartition in dir
${dir.getParent} with offset S$offset") {

9 /! RREBENTFETZASHIME R, WARERE
10 if (offset <= this.recoveryPoint)
11 return
12 debug(s"Flushing log up to offset $offset, last flushed: $lastFlushTime,
current time: ${time.milliseconds()}, " +
13 s"unflushed: $unflushedMessages")
14 // BHFRERZNASHER
15 for (segment <- logSegments(this.recoveryPoint, offset))
16 /7 HATRIE
17 segment.flush()
18
19 lock synchronized {
20 // KBEMMAPEE XM
21 checkIfMemoryMappedBufferClosed()
22 // MRREEATMER
23 if (offset > this.recoveryPoint) {
24 /1 REFNMER, RARXMeREMENERBEERET
25 this.recoveryPoint = offset
26 // RE SRR B R & AET 8]
27 lastflushedTime.set(time.milliseconds)
28 }
29 }
30 }
31 }

4.9.3 J§Saibroker E{1M D XHRE R BEIXAX M4

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
T e v e e e e ST T OV T —
452 /] BT Eabroker FENMN D XARE RERIXAXHBAERES, BEAMRNT
453 scheduler.schedule( name = "kafka-recovery-point-checkpoint”,
454 ? checkpointLogRecoveryOffsets _,
455 delay = InitialTaskDelayMs,
456 period = flushRecoveryOffsetCheckpointMs,
457 TimeUnit.MILLISECONDS)
ara 11 MTANENMN 25 hcnlon- L Ao A/NKT B2 hLITy =S TRl ~r 4 ~r I LAHA BEIT A F HAM-+4H 4

3t
SH

z
S



= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
597 [**
598 * KL aibroker EFF A HEMHAIRE fRZE 52| HE B RO XA XA
599 * BhikbrokerE BMIEREENHE. REMZBHZERER T,
600 */
601 def checkpointLogRecoveryOffsets() {

602 livelLogDirs.foreach(checkpointLogRecoveryOffsetsInDir)
603 }
FESEHL:
= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
614
615 [**

616 * AEEBXTHAEHEERES

617 * @param dir {50V H S HE

618 */

619 private def checkpointLogRecoveryOffsetsInDir(dir: File): Unit = {
620 for {

621 partitionToLog <- logsByDir.get(dir.getAbsolutePath)

622 checkpoint <- recoveryPointCheckpoints.get(dir)

623 }{

624 try {

625 /] BENDPXOKRE /BB AR+

626 checkpoint.write(partitionToLog.mapValues(_.recoveryPoint))

627 /] BRERBEXMHPzE, BBRREXH.

628 logs.values.foreach(_.deleteSnapshotsAfterRecoveryPointCheckpoint())
629 } catch {

630 case e: IOException =>

631 logDirFailureChannel.maybeAddOfflineLogDir(dir.getAbsolutePath, msg = s
632 s"file in directory &dir", e)

Fan h)

4.9.4 JSaibroker {1 KiEEIRRIEEE BN A X

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
457 TimeUnit.MILLISECONDS)
458 /] BT ZgRibroker F &N XEIGIRIBEES I XAXHNIEEES, BEAMEHRT
459 scheduler.schedule( name = "kafka-log-start-offset-checkpoint"”,
460 checkpointLogStartOffsets _,
461 delay = InitialTaskDelayMs,
462 period = flushStartOffsetCheckpointMs,

463 TimeUnit.MILLISECONDS)



J3RSEI:

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
605 [**
606 * BEHENERREEEERHEB XM XAXXHFF
607 * BRI E &K iBidDeleteRecordsRequestim K MIBRAVEIERFE H X
608 */
609 def checkpointLogStartOffsets() {
610 livelLogDirs.foreach(checkpointLogStartOffsetsInDir)
611 } -
A1?

EXAX

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
636 * WiaE B XFPRENHE S BERREEICER
637 */
638 private def checkpointLogStartOffsetsInDir(dir: File): Unit = {
639 for {
640 partitionToLog <- logsByDir.get(dir.getAbsolutePath)
641 checkpoint <- logStartOffsetCheckpoints.get(dir)
642 }{
643 try {
644 val logStartOffsets = partitionToLog.filter { case (_, log) =>
645 | @ /| BEEBRBREEATHERBRNBEMEZENTEZEERBITE.
646 log.logStartOffset > log.logSegments.head.baseOffset
647 }.mapValues(_.logStartOffset)
648 checkpoint.write(logStartOffsets)
649 } catch {
650 case e: IOException =>
651 logDirFailureChannel.maybeAddOfflineLogDir (dir.getAbsolutePath, n
652 }
653 }

654 }



4.9.5 RIFR SR ER

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
463 TimeUnit.MILLISECONDS)
464 1 2 scheduler.schedule( name = "kafka-delete-logs",
465 deletelogs _,
466 -EETE;-:-TF?tiaZTaskDequMs,
467 period = defaultConfig. fileDeleteDelayMs,
468 TimeUnit.MILLISECONDS)

arn~ h!

XIARIC A MIBREY B ERATHIBREOTN1E -

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
728 [**
729 * MBRFRCAMBRAEE
730 */
731 private def deletelogs(): Unit = {
732 try {
733 while (! logsToBeDeleted.isEmpty) {
734 val removedlLog = logsToBeDeleted.take()
735 if (removedlLog != null) {
736 try {
737 removedLog.delete()
738 info( msg = s"Deleted log for partition ${removedlLog.topicPa
739 } catch {
740 case e: KafkaStorageException =>
741 error( msg = s"Exception while deleting SremovedLog in dir
742 }
743 }

7AA 1



= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
1599

1600 [**

1601 * MV HEE R UEABTMNXHRZMER.
1602 */

1603 private[log] def delete() {

1604 maybeHandleIOException(s"Error while deleting log for S$tof
1605 lock synchronized {

1606 checkIfMemoryMappedBufferClosed()
1607 /] ERITHE R ERAIMIBR

1608 logSegments.foreach(_.delete())
1609 /] BEHERERITEE

1610 segments.clear()

1611 /] &% HiEleaderL Tt iR

1612 leaderEpochCache.clear()

1613 /] MERE %

1614 Utils.delete(dir)

1615 /] MMapZZ fFHRiC A E K]

1616 1sMemoryMappedBufferClosed = true
1617 }

1618 }

1619 }

4.9.6 clearner

MREETHEFE, NEmFEES:

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala
468 TimeUnit.MILLISECONDS)
469 }
470 /[ MREE T HERFIE, NaEmsEES
471 if (cleanerConfig.enableCleaner)
472 cleaner.startup()

473 }



= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala = LogCleaner.scala

129

130 [**

131 * BRIEABEES]

132 */

133 def startup() {

134 info( msg = "Starting the log cleaner")
135 cleaners.foreach(_.start())

136 }

cleaners@% N CleanerThread£4:

= Log.scala — LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala = LogCleaner.scala
106
107 /* the threads */
108 private val cleaners = (0 until config.numThreads).map(new CleanerThread(_ ))

100

REPITEENE, E4%:

= Log.scala = LogConfig.scala ¢ TopicConfig.java ¢ LogManager.scala = LogCleaner.scala
ATl J
408
409 [**

a0 | BER—MESHBRERE, BIFROASHR
an | BRERN—ERE AR

412 *

413 * @param log The log being cleaned

414 * @param segments The group of segments being cleaned

415 * @param map The offset map to use for cleaning segments

416 * @param deleteHorizonMs The time to retain delete tombstones
417 * @param stats Collector for cleaning statistics

418 * [

419 private[log] def cleanSegments(log: Log,

420 segments: Seq[LogSegment],

AN A mams NELAA+-Man

4.10 KafkaiEmBHI4r ZReplicaManager



4.10.1 BIFEE RS NHNISREVURIETNT R

E3shKafkaServerfgfid{%, izfTKafkaServerfstartup’ia. FE1ZFHEFRSEHI{EReplicaManager, HiEH
ReplicaManagerfistartup7sik:

= ReplicaManager.scala ¢ KafkaServer.scala
258
259 /*
260 * start replica manager
261 */
262 replicaManager = createReplicaManager(isShuttingDown)
263 replicaManager.startup()
264

ReplicaManagerfistartup75i&:

= ReplicaManager.scala € LogM: .scala = ApiVersion.scala ¢ Partition.scala € KafkaServer.scala = KafkaConfig.scala

322 def startup() {

323 // JABIISREAIN £

324 /7 WIARISRP —ANIAK i leaderii| A £ 1A F|config. replicalagTimeMaxMs x 1.5, #MISREE[RIZH A

325 scheduler.schedule( name = "isr-expiration"”, maybeShrinkIsr _, period = config.replicalagTimeMaxMs / 2, unit = TimeUnit.MILLISECONDS)
326 /7 FPUWEHRS 24 75 AT TSRAZB) 5 22 4k

327 scheduler.schedule( name = "isr-change-propagation”, maybePropagateIsrChanges _, period = 2500L, unit = TimeUnit.MILLISECONDS)

328

329 val haltBrokerOnFailure = config.interBrokerProtocolVersion < KAFKA_1_©_IVe@

330 /7 AEEREH S R R I

LogDirFailureHandler = new LogDirFailureHandler( name = "LogDirFailureHandler", haltBrokerOnFailure)
LogDirFailureHandler.start()

3 }
AIBISRIGHERIIE)
= ReplicaManager.scala ¢ Partition.scala € KafkaServer.scala
(1326
11327 private def maybeShrinkIsr(): Unit = {
11328 trace( msg = "Evaluating ISR list of partitions to see which replicas can be removed from the ISR")
{1329 /1 AR 2 73 DOEAR AR T, T REAS 73 X 75 5 R A ISRULH
:1330 nonOfflinePartitionsIterator.foreacq(_.maybeShrinkIsrkconfig.repLicaLagTimeMast))
{1331 }
1 def maybeShrinkIsr(replicaMaxLagTimeMs: Long) {
2 val leaderHWIncremented = inWriteLock(leaderIsrUpdateLock) {
3 leaderReplicaIfLocal match {
4 case Some(leaderReplica) =>
5 // REXISREMIAELEIZ
6 val outOfSyncReplicas = getOutOfSyncReplicas(leaderReplica,
replicaMaxLagTimeMs)
7 /1 MRZEEFNE, NEEWLEISR
8 if (outOfSyncReplicas.nonEmpty) {
9 // MISRFREIFESEIZ
10 val newInSyncReplicas = inSyncReplicas -- outOfSyncReplicas

11 assert(newInSyncReplicas.nonEmpty)



12 info("Shrinking ISR from %s to

$s".format (inSyncReplicas.map(_.brokerId).mkString(","),

13 newInSyncReplicas.map(_.brokerId).mkString(",")))
14 // EEGFNzkPEFRISR

15 updateIsr (newInSyncReplicas)

16 // ¥RCISRIAESM

17 replicaManager.isrShrinkRate.mark()

18 // BFISRATGERAETMN, TN, MRISRRETN, FTEEINMEW
19 maybeIncrementLeaderHW(leaderReplica)

20 } else {

21 false

22 }

23 // WMRleaderNEHFIbroker, MTAHRME

24 case None => false

25 }

26 }

27 // HEFwZE, BiRSTAEISRIAETEZEAERIE,

28 if (leaderHWIncremented)

29 tryCompleteDelayedRequests ()

30 }

S FEISRESHHEIAR, WKEFREBFTEMISRHEZIRAY:
RIS R B EMISRETZR:

1. £EmIFollower: MNREIARHILEOLE T maxLagMsZEMRIZEEF, MFollowerkET, FEMISRIEFR
2. [2Follower: #1REIAMmaxLagMsZF Z BIZITERIZ B 1EEleaderfJLEO, NIFollowersgfg, FZEMISR

215

= ReplicaManager.scala ¢z Partition.scala ¢ KafkaServer.scala
481 /**
482 *
483 * AISRFZ[i<br />
484 * : e Gl EEMISREEFRE. <br />
485 * DL R RIS DAL T 22K i lastCaughtUpTimeMs, HIEG A Bk A se
486 * UG 7 BRSO DRI, BN ISREE B
487 * @param leaderReplica
488 * @param maxlLagMs
489 * @return
490 */
491 def getOutOfSyncReplicas(leaderReplica: Replica, maxLagMs: Long): Set[Replica] = {
492 // candidateReplicasilit MISRHEEleaderiil ATy,
493 val candidateReplicas = inSyncReplicas - leaderReplica
494 // Mcandidateril A b i v a i RIAS: BLAERIIS Rl 25 BRI ], K TmasLagMs.
495 val laggingReplicas = candidateReplicas.filter(r => (time.milliseconds - r.lastCaughtUpTimeMs) > maxLagMs)
496 /71 WRAEFE RIAAEAE, FTEIPE )G R A5 G
497 if (laggingReplicas.nonEmpty)
498 debug("Lagging replicas are %s".format(laggingReplicas.map(_.brokerId).mkString(",")))
499 // R G A %A
500 laggingReplicas

LMIBISRTE N 15:



ERYstartup & E BRI #1iE A maybePropagatelsrChanges() /534
ZRHERMIET, NEISRESHFEY R. MMIERALISRIY HE:

1. BRI IENISRE D
2. RIE5sRBRLEISRER), FE LIRISRI EEAETE60sT,

ZHARIEEISRB/REETHE, LR Z2REIRDEISRER BHE.
BR T HEEKRSEISRTER [EEcontrollerflEftibroker,

= ReplicaManager.scala ¢ Partition.scala ¢ KafkaServer.scala

264 /**

265 * RO IINERLIZ T, KA ISR EY . NSO R A ISR i <br />
266 * 1. 7RISR L) . <br />

267 * 2. 5lts5sAT RAEISR s LIRISR) kLl Jees 1. <br />

268 * e RIE 1 /EISRAB/K S JURP 2 NI ISRAS S i i <br />

269 * REG [ EISRAS TN i FS controller fl A broker.

270 */

271 def maybePropagateIsrChanges() {

272 val now = System.currentTimeMillis()

273 isrChangeSet synchronized {

274 if (isrChangeSet.nonEmpty &&

275 // 5000L

276 (LastIsrChangeMs.get() + ReplicaManager.IsrChangePropagationBlackOut < now | |
277 // 60000L

278 LastIsrPropagationMs.get() + ReplicaManager.IsrChangePropagationInterval < now)) {
279 ReplicationUtils.propagateIsrChanges(zkUtils, isrChangeSet)

280 isrChangeSet.clear()

281 LastIsrPropagationMs.set(now)

282 }

283 }

284 }

HIEASEFRFERRN:

= ReplicaManager.scala € LogManager.scala = ApiVersion.scala ¢z Partition.scala € KafkaServer.scala = KafkaConfig.scala
195 private var LlogDirFailureHandler: LogDirFailureHandler = null

196

197 private class LogDirFailureHandler(name: String, haltBrokerOnDirFailure: Boolean) extends ShutdownableThread(name) {
198 of override def doWork() {

199 val newOfflineLogDir = logDirFailureChannel.takeNextOfflineLogDir()

200 if (haltBrokerOnDirFailure) {

201 fatal( msg = s"Halting broker because dir $newOfflineLogDir is offline")

202 Exit.halt( statusCode = 1)

203 }

204 [/ B G H s

205 handleLogDirFailure(newOfflineLogDir)

206 }

207 }



4.10.2 followerglZtl{al 5leaderGHEE

EESSE SR

= ReplicaManager.scala ¢= ReplicaFetcherManager.scala = ReplicaFetcherBlockingSend.scala € ReplicaFetcherThread.scala = AbstractFetcherThread.sce

132

35

144
145
146
147
148

s

o] clas% ReplicaManager(val config: KafkaConfig,

metrics: Metrics,

time: Time,

val zkUtils: ZkUtils,

scheduler: Scheduler,

val logManager: LogManager,

val isShuttingDown: AtomicBoolean,

quotaManager: ReplicationQuotaManager,

val brokerTopicStats: BrokerTopicStats,

val metadataCache: MetadataCache,

logDirFailureChannel: LogDirFailureChannel,

val delayedProducePurgatory: DelayedOperationPurgatory[DelayedProduce],
val delayedFetchPurgatory: DelayedOperationPurgatory[DelayedFetch],

val delayedDeleteRecordsPurgatory: DelayedOperationPurgatory[DelayedDeleteRecords],
threadNamePrefix: Option[String]) extends Logging with KafkaMetricsGroup {

BIANE IR 23R LI AIRTIR B EEReplicaFetcherManager3i %, ZXNRE M T MleaderfiBUE B 5 leader{RiF
Bl BT ER= 2

= ReplicaManager.scala ¢= ReplicaFetcherManager.scala = ReplicaFetcherBlockingSend.scala € ReplicaFetcherThread.scala = AbstractFetcherThread.scala

PrivVate val repLicas>TATteLndrngeLocrR = New UDJEcT

// O A B B

val replicaFetcherManager = createReplicaFetcherManagerkmetrics, time, threadNamePrefix, quotaManager)
private val hiaghWatermarkCheckPointThreadStarted = new AtomicBoolean( initialValue = false)

T3 R ERSEE:
Bl MleaderfiBUE B 5 leaderfRiFRIS LT EEES:

I = ReplicaManager.scala | ¢= ReplicaFetcherManager.scala = ReplicaFetcherBlockingSend.scala ¢ ReplicaFetcherThread.scala = AbstractFetcherThread.scal
1470 /**

1471 * )4 11 vt Mleaderf HUH B 5 leade r i fE (] 20 (1) 26 P4 PE AR

1472 w ReplicaFetcherManaged

1473 */

1474 @] protected def createReplicaFetcherManager(metrics: Metrics,

1475 time: Time,

1476 threadNamePrefix: Option[String],

1477 quotaManager: ReplicationQuotaManager) = {

1478 new|ReplicaFetcherManager|(config, replicaManager = this, metrics, time, threadNamePrefix, quotaManager)
1479 }

1420



. RepllcaManager scala ¢z ReplicaFetcherManager.scala = ReplicaFetcherBlockingSend.scala € ReplicaFetcherThread.scala = AbstractFetcherThread.scala

e

23
24 /**
25 * 4715t Mleaderti Ui & S5 1eader (15 Al D o 2k P FL2Y
26 */
27 c1ass|RepllcaFetcherManager{brokerConflg KafkaConfig, protected val replicaManager: ReplicaManager, metrics: Metrics,
28 e, threadNamePrefix: Option[String] = None, quotaManager: ReplicationQuotaManager)
29 extendg AbstractFetcherManager| "ReplicaFetcherManager on broker " + brokerConfig.brokerId,
30 "Replica", brokerConfig.numReplicaFetchers) {
31
BIARIENE R E3 LI T createFetcherThread 3%, %75 AR EIReplicaFetcherThread g5
= ReplicaManager.scala ¢z ReplicaFetcherManager.scala = ReplicaFetcherBlockingSend.scala € ReplicaFetcherThread.scala ~ AbstractFetcherThread.scala
= e
33 * QRIS 2R
34 * @param fetcherId
35 * @param sourceBroker
36 * @return
37 */
38 @ override def|createFetcherThread4fetcherId: Int, sourceBroker: BrokerEndPoint): AbstractFetcherThread = {
39 val prefix = threadNamePrefix.map(tp => s"${tp}:").getOrElse("")
40 val threadName = s"${prefix}ReplicaFetcherThread-$fetcherId-${sourceBroker.id}"
41 new|ReplicaFetcherThreadkthreadName, fetcherId, sourceBroker, brokerConfig, replicaManager, metrics, time, quotaManager)
42 }
ReplicaFetcherThread#f2 i 33 MLeaderg| A FIBUE E#1TREIL .
— ReplicaManager.scala = ReplicaFetcherBlockingSend.scala € ReplicaFetcherThread.scala = AbstractFetcherThread.scala
22 * f gt Leader il AR A7 )2 i e R K
43 */
44 ®| class ReplicaFetcherThread(name: String,
45 fetcherId: Int,
46 sourceBroker: BrokerEndPoint,
47 brokerConfig: KafkaConfig,
48 replicaMgr: ReplicaManager,
49 metrics: Metrics,
50 time: Time,
51 quota: ReplicationQuotaManager,
52 leaderEndpointBlockingSend: Option[BlockingSend] = None)
53 extend4 AbstractFetcherThreadkname = name,
54 clientId = name,
55 sourceBroker = sourceBroker,
56 fetchBackOffMs = brokhrConfig.repLicaFetchBackofst,
57 isInterruptible = false,
58 includelLogTruncation = true) {
59

AbstractFetcherManagersifJaddFetcherForPartitions /53R RERE J5iEaddAndStartFetcherThread 8 EH /3
ETEVES 7S

MmEFRBEHcreateFetcherThread 755 {E £ 1EAbstractFetcherManagerf93L ] 2 ReplicaFetcherManager#i 52
O



= ReplicaManager.scala ¢z ReplicaFetcherManager.scala — AbstractFetcherManager.scala = ReplicaFetcherBlockingSend.scala © ReplicaFetcherThread.scala ~ Abstract

79

71 // to be defined in subclass to create a specific fetcher
72 def createFetcherThread(fetcherId: Int, sourceBroker: BrokerEndPoint): AbstractFetcherThread
73
74 def addFetcherForPartitigns(partitionAndOffsets: Map[TopicPartition, BrokerAndInitialOffset]) {
75 mapLock synchronized {
76 val partitionsPerFetchef = partitionAndOffsets.groupBy { case(topicPartition, brokerAndInitialOffset) =>
77 BrokerAndFetcherId(broRerAndInitialOffset.broker, getFetcherId(topicPartition.topic, topicPartition.partition))}
78
79 def addAndStartFetcherThread(brokerAndFetcherId: BrokerAndFetcherId, brokerIdAndFetcherId: BrokerIdAndFetcherId) {
80 /7 GIEERER
81 val fetcherThread =| cr‘eateFetcher‘Thr‘ead(1brokerAndFetcherId.*Fetcher‘Id, brokerAndFetcherId.broker)
82 fetcherThreadMap .put (brokerIdAndFetcherId, fetcherThread)
83 /1 TR
84 fetcherThread.start
85 }
% FEAbstractFetcherThread ME—"izfEbroker L Hgibroker A Z 5 XfollowerBIAHIEGE £ .
B, fEimfEE—"Tbroker EBZMleaderglZ<iYfollowerRlZ<TE 2 Aibroker L,
= ReplicaManager.scala = AbstractFetcherThread.scala ¢ ShutdownableThread.scala ¢ ReplicaFetcheriManager.scala
43 [ /**
44 * Abstract class for fetching data from multiple partitions from the same broker.
45 */
46 abstract clas4 AbstractFetcherThreadfname: String,
47 clientid: String,
48 val sourceBroker: BrokerEndPoint,
49 fetchBackoffMs: Int = o,
50 isInterruptible: Boolean = true,
51 | @ includeLlogTruncation: Boolean|
52 )
53 extends ShutdownableThread(name, isInterruptible) |{
54
ReplicaFetcherThread#istart /534 Lfr L Fi2AbstractFetcherThreadd#start 5%,
fEAbstractFetcherThread/i&Bstart/5i%, FEE AR ZEShutdownableThreadthgHstart 54!
~scala ¢ ShutdownableThread.scala ¢= ReplicaFetcherManager.scala = AbstractFetcherManager.scala = ReplicaFetcherBlockingSend.
PAY IMmporc ...
24
25 ®|le] abstract class ShutdownableThread(val name: String, val isInterruptible: Boolean = true)
26 extend4 Thread(name) |w:|‘.th Logging {
27 this.setDaemon(false)
atal el o |l aa T dainda nrmn . an amoma s . "wa . "

{BEE2ShutdownableThread4¥&BEThread, ThreaddHstart5i%k, FHBstartFEEFArunAE, &
ShutdownableThread®Frunfik:



r.scala ¢ ShutdownableThread.scala ¢z ReplicaFetcherManager.scala
55 /**

56 ® x ik EER, BRIRRE S B T A
57 */

58 @ def doWork(): Unit

59

60 ®f override \def|run():l Unit = {

61 info( msg = "Starting")

62 try {

63 while\(isRunning.get)

64 doWork ()

65 } catch {

66 case e: FatalExitError =>
67 1sRunning.set(false)

68 shutdownLatch.countDown()
69 info( msg = "Stopped")

70 Exit.exit(e.statusCode())
71 case e: Throwable =>

72 if (isRunning.get())

73 error( msg = "Error due to", e)
74 }

75 shutdownLatch.countDown()

76 info( msg = "Stopped")

77 }

78 }

ZzrunEBEE A doWork 7 A H T EIRRALEN .

doWorkFEEME 3%, BAEXI ., HsLIEShutdownableThreadfgsLIE 2 AbstractFetcherThread a:



iscala
101
102 ®f
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

*AbstractFetcherThread.scala I ¢= ReplicaFetcherManager.scala ~ AbstractFetcherManager.scala = ReplicaFetcherBlockingSend.scala ¢ ReplicaFetcherThread.scala

/7 ERFEFIrun i H % i
override def|doWork()|{
maybeTruncate()
val fetchRequest = inLock(partitionMapLock) {
// filitfetchRequest
val ResultWithPartitions(fetchRequest, partitionsWithError) = buildFetchRequest(states)
if (fetchRequest.isEmpty) {
trace( msg = s"There are no active partitions. Back off for $fetchBackOffMs ms before sending a fetch request")
partitionMapCond.await(fetchBackOffMs, TimeUnit.MILLISECONDS)

}
handlePartitionsWithErrors(partitionsWithError)
fetchRequest

}

if (!fetchRequest.isEmpty)
// MbFifetchRequestifi =R i%k MLk Y b F

processFetchRequest(fetchRequest)

}

LFEFPdoWorkFEE2REEA, LEPNAEBIRABUEKRNSR, AEEAMprocessFetchRequest 5 iAE#HITIE
KR IFENEROLGIE,

i.scala

145
146
147
148
149
150
151
152
153

i.scala

13D

154
155
156
157
158

= AbstractFetcherThread.scala ¢ ReplicaFetcherManager.scala = AbstractFetcherManager
* Ak PlfetchRequestifizK 1) 21k Mgk HAb B
* @param fetchRequest |/ ![/ A q1yil
* /

_private def| processFetchRequest|(fetchRequest: REQ) {
val partitionsWithError = mutable.Set[TopicPartition]()

var responseData: Seq[(TopicPartition, PD)] = Seg.empty

— AbstractFetcherThread.scala ¢ ReplicaFetcherManager.scala — AbstractFetcherManager.scala — ReplicaFetcherBlockingSer

try {
trace( msg = s“Issuing fetch to broker ${sourceBroker.id}, request: $fetchRequest")

/1 Mleaderl AH i &
responseData = fetch(fetchRequest)
} catch {

fetch 75 AR L I FEAbstractFetcherThreadfg+z&ReplicaFetcherThreadd:



i.scala # ReplicaFetcherThread.scala I — AbstractFetcherThread.scala ¢ ReplicaFetcherManager.scala — AbstractFetcherManager.scala

212 * M leader il A<fi U

213 * @param fetchRequest

214 * @return

215 */

216 ®f @] protected def fetch(fetchRequest: FetchRequest): Seq[(TopicPartition, PartitionData)] = {
217 /] iR #leaderr X B HLT S, R[] 45 R

218 val clientResponse =|LeaderEndpoint.sendRequest(fetchRequest.underlying)|
219 /1 WG RCR HU 25

220 val fetchResponse = clientResponse.responseBody.asInstanceOf[FetchResponse]
221 // R E R, R g i U A% o

222 // —ocdlifSeqtiify

223 // Seq[(TopicPartition, PartitionData)]

224 fetchResponse.responseData.asScala.toSeq.map { case (key, value) =>

225 key -> new PartitionData(value)

226 }

227 }

sendRequestFiEfEReplicaFetcherBlockingSendHa:

.scala ¢ ReplicaFetcherThread.scala — AbstractFetcherThread.scala ¢ ReplicaFetcherManager.scala — AbstractFetcherManager.scala
212 * Mleaderill A< h i &

213 * @param fetchRequest

214 * @return

215 */

216 ®f @] protected def fetch(fetchRequest: FetchRequest): Seq[(TopicPartition, PartitionData)] = {
217 /] KL R F|leader s IXFr G B, R[] 45 3

218 val clientResponse = leaderEndpoint.sendRequest(fetchRequest.underlying)

219 /7 WG AR B & Choose Implementation of BlockingSend.sendReques
220 val fetchResponse = clientRespon{® BlockingSend (kafka.server)

221 YIRS Y iE DR ik e/ = S IR (ERiOES - ReplicaFetcherBlockingSend (kafka.server)

222 /] ocdlitiseqtE Yy p;ReplicaFetcherMockBlockingSend (kafka.server.epoch.uti

272 // fReal(TanirPartitinn PartitinnDatall

BT NetworkClientUtils &i%155K, HEEERANELN :

l.scala ~ ReplicaFetcherBlockingSend.scala ¢ ReplicaFetcherThread.scala = AbstractFetcherThread.scala ¢= ReplicaFetcherManager.scala — Abstra
89 T
90
91 ®f override def sendRequest(requestBuilder: Builder[_ <: AbstractRequest]): ClientResponse = {
92 try {
93 if (!NetworkClientUtils.awaitReady(networkClient, sourceNode, time, socketTimeout))
94 throw new SocketTimeoutException(s"Failed to connect within $socketTimeout ms")
95 else {
96 val clientRequest = networkClient.newClientRequest(sourceBroker.id.toString, requestBuilder,
97 time.milliseconds(), expectResponse = true)
98 // R fClientResponse. {: AsendRequest Jj kiR 4]
99 NetworkClientUtils.sendAndReceive(networkClient, clientRequest, time)
100 }

KafkaApis3tFetchfg4biE :



= ReplicaManager.scala <= ReplicaFetcherManager scala <= KafkaApis.scala € ReplicaFetcherThread.scala = Abstrz

TTITOY S P YR e

116 case ApiKeys.PRODUCE => handleProduceRequest(request)

117 [/ Kb38

118 case ApiKeys.FETCH => handl}eFetchRequest(r‘equest)

119 case ApiKeys.LIST OFFSETS => handlelListOffsetRequest(request)

120 case ApiKeys.METADATA => handleTopicMetadataRequest(request)

= ReplicaManager.scala ¢= ReplicaFetcherManager.scala ¢ KafkaApis.scala € ReplicaF¢
510 * MIEBRBUHBIEK

511 */

512 def handleFetchRequestkrequest: RequestChannel.Request) {
513 val fetchRequest = request.body[FetchRequest]

514 val versionId = request.header.apiVersion

515 val clientId = request.header.clientId

=L =

'LZE/%EP LeaderM$ﬂﬂEl:u1%EX(’§ﬂE, IR[E]

= ReplicaManager.scala ¢= ReplicaFetcherManager.scala ¢ KafkaApis.scala € Replice

660
661
662
663
664
665
666
667
668
669
670
671
672

673

B4 4

==

processResponseCallback(Seq.empty)
else {
/] RREBIAEERE, MAHEARREE
replicaManager.fetchMessages(
fetchRequest.maxWait.tolLong, // i&:KZEE g

fetchRequest.replicald, // B|AKID
fetchRequest.minBytes, /] BRBNR/NFEDE
fetchRequest.maxBytes, /] BERBEHNRAKFEDE
versionld <= 2, // KREIDE/NTET2
authorizedRequestInfo, /] BUSE
replicationQuota(fetchRequest),
processResponseCallback, // g Ey EE SR EL

fetchRequest.isolationLevel) // [EE%05

HKafkaServer FehfIAHE, SXAICRIAEIESS



1.scala = ReplicaFetcherBlockingSend.scala ¢ KafkaServer.scala ¢ ReplicaFetcherThread.scala

L v v

258

P /*

260 3 B)) AR B

261 */

262 replicaManager = createReplicaManager(isShuttingDown)
263 replicaManager.startup()

264

B A BRI RS TR R AR NS SRS

= ReplicaManager.scala ¢z ShutdownableThread.scala = ReplicaFetcherBlockingSend.scala ¢ KafkaServer.scala € ReplicaFetcherThread.scala = Abs
182 /7 B R A O PR

183 val replicaFetcherManager = createReplicaFetcherManager(metrics, time, threadNamePrefix, quotaManager)
104 mumdirmda a1l Ll ahlladammmmalhm ma DAl e ThunamAdCh mumdmd _ s Admmmt aDanTamn/ initiall/aliin = £aT1aa)

BIAEIEEIPBE L createFetcherThread 5%, SIEEIARIENZZIXTR

mableThread.scala ¢= ReplicaFetcherManager.scala = ReplicaFetcherBlockingSend.scala ¢ KafkaServer.scala € ReplicaFetcherThread.scala = AbstractFetcherThread.scala

35 * @param sourceBroker

36 = * @return

37 */

38 @) override def createFetcherThread(fetcherId: Int, sourceBroker: BrokerEndPoint): AbstractFetcherThread = {

39 val prefix = threadNamePrefix.map(tp => s"${tp}:").getOrElse("")

40 val threadName = s"${prefix}ReplicaFetcherThread-$fetcherId-${sourceBroker.id}"

41 new ReplicaFetcherThread(threadName, fetcherId, sourceBroker, brokerConfig, replicaManager, metrics, time, quotaManager)
42 }

AR TR IR Eh SR 2 ISR BR M leader BIAFT7ERIbroker AL S, IMEFollower5leader R B RIS .
4.11 KafkajFi5 g1 2 OffsetManager
HREN RS R R

SRS

Fapiek

bd

ol
No
]

t

t

0
Ni
#ib
Xl

EFineRREE, RiaKafkaApisthandlessiE, handlefsiEEREXITES,
handleOffsetCommitRequest/5i&#{TAME :



¢ KafkaApis.scala

107 * Top-level method that handles all requests and multiplexes to the right api

108 * Wb PR RTAT WSRO TR Iy ik, W HIEERUCAS, 224y Bk iapik it

109 */

110 def handle(request: RequestChannel.Request) {

111 Try {

112 trace( msg = s"Handling request:$%{request.requestDesc( details = true)} from connection %{i
113 s"securityProtocol:${request.context.securityProtocol},principal:${request.context.pi
114 request header.apiKey match {

115 [/ A R I AL B

116 case ApiKeys.PRODUCE => handleProduceRequest(request)

117 /] AR

118 case ApiKeys.FETCH => handleFetchRequest(request)

119 case ApiKeys.LIST_OFFSETS => handleListOffsetRequest(request)

120 case ApiKeys.METADATA => handleTopicMetadataRequest(request)

121 case ApiKeys.LEADER_AND_ISR => handlelLeaderAndIsrRequest(request)

122 case ApiKeys.STOP_REPLICA => handleStopReplicaRequest(request)

123 case ApiKeys.UPDATE_METADATA => handleUpdateMetadataRequest(request)

124 case ApiKeys.CONTROLLED SHUTDOWN => handleControlledShutdownRequest(request)
125 LI e L DL A

126 case ApiKeys.OFFSET_COMMIT => handleOffsetCommitRequest(request)

127 case ApiKeys.OFFSET_FETCH => handleOffsetFetchRequest(request)

128 case ApiKeys.FIND_COORDINATOR => handleFindCoordinatorRequest(request)

handleOffsetCommitRequestfJSCI :

¢ KafkaApis.scala

277 * Qb PREEAS RS HE )1 2K

278 */

279 def handleOffsetCommitRequest(request: RequestChannel.Request) {

280 val header = request.header

281 val offsetCommitRequest = request.body[OffsetCommitRequest]
282

R apiVersionfIEE0, MIRLazookeeperRIFRIEEEE

c; KafkaApls scala

L UM LIIVI S eC U I VP RS NE Y USSR Ve SRRy )

322 sendResponseCallback(Map.empty)

323 else if (header.apiVersion == 0) {

324 // Wmapiversionff {0, WI{Ezk R A- S S .

325 val responseInfo = authorizedTopicRequestInfo.map {

326 case (topicPartition, partitionData) =>

327 val topicDirs = new ZKGroupTopicDirs(offsetCommitRequest.groupId, topicPartition.topic)

328 try {

329 if (partitionData.metadata != null && partitionData.metadata.length > config.offsetMetada
330 (topicPartition, Errors.OFFSET_METADATA_TOO_LARGE)

331 else {

332 [zkUtils.updatePersistentPath| path = s"${topicDirs.consumerOffsetDir}/${topicPartition.pa
333 (topicPartition, Errors.NONE)

334 }

335 } catch {

aor mmma A Tl Lla —n fdmnt alamet st an Cimmminn LawmCrrmmmds mml AN\



SNERA MRS AR REERZBER:

¢= KafkaApis.scala

= /

372 }

373

374 /7 Vi F AL PR A% 1 o i kS B (R e 22

375 groupCoordinator.handleCommitOffsets|(
376 offsetCommitRequest.groupld,

377 offsetCommitRequest.memberld,

378 offsetCommitRequest.generationld,
379 partitionData,

380 sendResponseCallback)

381 }

382 }

383 }

handleCommitOffsetsiySEI :
B CRBgroupldEH B A TEUE.

MEEBEREEBRATIE, WEAIDEBRATKRTKakaH I THBATE, RFRR; BEARRNREEEER
HEABTEZRNRESEE, BEXK, BE,

EEBEAMEREND:
R THBRATHIE, ARAdoCommitOffsetsihiZ, (RIBERRMIEK.



¢~ KafkaApis. scala = GroupCoordinator.scala

484 " @param responsecariback

485 */

486 def handleCommitOffsets(groupId: String,

487 memberId: String,

488 generationld: Int,

489 offsetMetadata: immutable.Map[TopicPartition, OffsetAndMetadata],
490 responseCallback: immutable.Map[TopicPartition, Errors] => Unit) {
491 validateGroup(groupId) match {

492 case Some(error) => responseCallback(offsetMetadata.mapValues(_ => error))

493 case None =>

494 groupManager.getGroup(groupId) match {

495 case None =>

196 if (generationId < ©) {

497 // the group is not relying on Kafka for group management, so allow the commit
498 /1 WAATIR BN e Ao By R i e A HOBIKafka T B e 4L, Fo VS i

499 val group = groupManager.addGroup(new GroupMetadata(groupId, initialState = Empty))
500 |doCommitOffsets|group, memberId, generationId, NO_PRODUCER_ID, NO_PRODUCER_EPOCH,
501 offsetMetadata, responseCallback)

502 } else {

503 [/ BEASIAE PRV 2 i S AL e S i B8 B, R AAEE A .

504 | responseCallbacktoffsetMetadata.mapValues(_ => Errors.ILLEGAL_GENERATION))

505 }

506

507 case Some(group) =>

508 |doCommitOffsetsdgroup, memberId, generationId, NO_PRODUCER_ID, NO_PRODUCER_EPOCH,
509 offsetMetadata, responseCallback)

510 }

511 }

doCommitOffsets#ySLI :
%A E BARPIRES

giRZEDead, MG FHIRIER

AMRERBEAESFTHEERY, NWNMERES

MFRHEBRAPKARNERE, NIBAEIRES
MRBRANCTHAFHERASRLTARFAT, WA EIRER
MRN(EMKafkaZERIEE, MATEEE, NWEERRFRFRIEE

EBBERT, HEITHEA, HRATAXNHESE, BRERATHFEE, WREFHEBERESR

ok wnN =



¢= KafkaApis.scala

= GroupCoordinator.scala

537 */

538 private def doCommitOffsets(group: GroupMetadata,

539 memberId: String,

540 generationld: Int,

541 producerId: Long,

542 producerEpoch: Short,

543 offsetMetadata: immutable.Map[TopicPartition, OffsetAndMetadata],
544 responseCallback: immutable.Map[TopicPartition, Errors] => Unit) {
545 group.inLock {

546 if (group.is(Dead)) {

547 responseCallback(offsetMetadata.mapValues(_ => Errors.UNKNOWN_MEMBER_ID))

548 } else if ((generatlonId < © && group. 1s(Empty)) || (producerId != NO_PRODUCER_ID)) {

549 /] BT AN AL I Kafkafafifi fhifs J“H ¥R fJ[

550 /] B pEH *\“ R AT, AN AR P 4Lk ‘1"4:{” HiYed e, ELdfifg il

551 groupManager. storeoffsetsdgroup, memberId, offsetMetadata, responseCallback, producerId, producerEpoch)
552 } else if (group.is(AwaitingSync)) {

553 /1 W RALEAE G R

554 responseCallback(offsetMetadata.mapValues(_ => Errors.REBALANCE_IN_PROGRESS))

555 } else if (!group.has(memberId)) {

556 /1 WAL AT IX AN P

557 responseCallback(offsetMetadata.mapValues(_ => Errors.UNKNOWN_MEMBER_ID))

558 } else if (generationId != group.generationId) {

559 /] AL C BT S EUE N A BT AN

560 responseCallback(offsetMetadata.mapValues(_ => Errors.ILLEGAL_GENERATION))

561 } else {

562 val member = group.get(memberId)

63 completeAndScheduleNextHeartbeatExpiration(group, member)

564 // AERES G

565 |groupManager.storeoffsetsqgroup, memberId, offsetMetadata, responseCallback)

566 }

¢ KafkaApis.scala

storeOffsets 5 &AL

— GroupCoordinator.scala = GroupMetadataManager.scala

259 /**

260 P ks (S S8 2] 7y X E A H b, 8RS Bia A 222 I

261 */

262 degroup: GroupMetadata,

263 consumerId: String,

264 offsetMetadata: immutable.Map[TopicPartition, OffsetAndMetadata],
265 responseCallback: immutable.Map[TopicPartition, Errors] => Unit,
266 producerId: Long = RecordBatch.NO_PRODUCER_ID,

267 producerEpoch: Short = RecordBatch.NO_PRODUCER_EPOCH): Unit = {
268 ® // first filter out partitions with offset metadata size exceeding lil'nit

)

¢ KafkaApis.scala

ce=T F2M o AdAFC . iAo d_a —fF o _ana_a _Jd_a . F2N ... Ff ____ [/ SR (P SRR TV R DI

B>
A

FELITESRERANRRBEEZERRE] _ consumer_offsets TN X,

GroupCoordlnator scala = GroupMetadataManager.scala

ﬁ-ﬁéau,ﬁﬁiﬁﬂﬁ{ﬁi@zf ZARIFIE_consumer offsets

. } SRS ok

299 VB i S ALt e ZJiF|__consumer_offsets|{Mi4~Jp (X

300 val of'FsetToplcPartlt:Lon = new TDplCPar‘tlthnkTOplC GROUP_METADATA_TOPIC NAMEHpar‘t:LtlonFor‘(group groupld*)

301 /1 SrBCgE X

302 val buffer = ByteBuffer.allocate(AbstractRecords.estimateSizeInBytes(magicValue, compressionType, records.asJava))

303

304 if (isTxnOffsetCommit && magicValue < RecordBatch.MAGIC_VALUE_V2)

305 throw Errors.UNSUPPORTED_FOR_MESSAGE_FORMAT.exception("Attempting to make a transaction offset commit with an inval:



BHEIBME| consumer offsets FEMIEEDXH:

¢~ KafkaApis.scala = GroupCoordinator.scala = GroupMetadataManager.scala
T Bl Vup.pl cpal sUTTSECCUNMIC(OT I secrecadacTa)

391 }
392 }

393 /] ¥ EIEINE]__consumer_offsets 1 /84 X |
394 appendForGroup(group, entries, putCacheCallback)
395

Hipit® consumer offsets ' XAISLIH:

¢z KafkaApis.scala = GroupCoordinator.scala = GroupMetadataManager.scala
1Z5 I

124 def partitionFor(groupId: String): Int = Utils.abs(groupld.hashCode) % groupMetadataTopicPartitionCount
198

FEPRE, TEARUT:
SREUHZRAIDRIESE, BUEIHE, ARIELEITEX  consumer offsets £ X PMENEVESE!,

appendForGroup75i&R9SE L :

BABRAEERNAEEERIEME] _ consumer offsets FRMIEED X HEH,

¢ KafkaApis.scala = GroupCoordinator.scala — GroupMetadataManager.scala

243 }

244

245 private def appendForGroup(group: GroupMetadata,

246 records: Map[TopicPartition, MemoryRecords],
247 callback: Map[TopicPartition, PartitionResponse] => Unit): Unit = {
248 /7 VAR EIARES B (1) 5 1831 OB N #__consumer_offsetsfii e sr X .

249 replicaManager.appendRecords(

250 timeout = config.offsetCommitTimeoutMs.tolLong,

251 requiredAcks = config.offsetCommitRequiredAcks,

252 internalTopicsAllowed = true,

253 isFromClient = false,

254 entriesPerPartition = records,

255 delayedProducelLock = Some(group.Llock),

256 responseCallback = callback)

257 }

RS EHESEMMIN, MM callbackbi E i



¢ KafkaApis.scala = GroupCoordinator.scala = GroupMetadataManager.scala

312

313 /7 SR RnemB S, WHZREL KRR R R IX]

314 def putCacheCallback(responseStatus: Map[TopicPartition, PartitionResponse]) {

315 // the append response should only contain the topics partition

316 if (responseStatus.size != 1 || !responseStatus.contains(offsetTopicPartition))

317 throw new IllegalStateException("Append status %s should only have one partition %s"
318 .format(responseStatus, offsetTopicPartition))

319

ZERBERER:

= KafkaApis.scala = GroupCoordinator.scala Z Gl cala . cala

323

val responseError = group.inLock {
if (status.error == Errors.NONE) {
if (!group.is(Dead)) {
filteredoffsetMetadata.foreach { case (topicPartition, offsetAndMetadata) =>
if (isTxnOffsetCommit)
group.onTxnOffsetCommitAppend(producerId, topicPartition, CommitRecordMetadataAndOffset(Some(status.baseOffset), offsetAndMetadata))

329 else
330 I group.onOffsetCohmitAppendrtopicPartition, CommitRecordMetadataAndOffset(Some(status.baseOffset), offsetAndMetadata))
331 } 4 = e
0 ) EFRERER
B{RSEI:
¢ KafkaApis.scala = GroupCoordinator.scala = GroupMetadataManager.scala = GroupMetadata.scala
337
338 def bnOffsetCommitAppend(topicPartition: TopicPartition, offsetWithCommitRecordMetadata: CommitRecordMetadataAndOffset) {
339 if (pendingOffsetCommits.contains(topicPartition)) {
340 if (offsetWithCommitRecordMetadata.appendedBatchOffset.isEmpty)
341 throw new IllegalStateException("Cannot complete offset commit write without providing the metadata of the record " +
342 "in the log.")
343
344 /] offsets/Eilf dedlyc it A L i map iy
345 // private val offsets = new mutable.HashMap[TopicPartition, CommitRecordMetadataAndOffset]
346 // WHoffsets AU 1% 1M XA5 Lok Zoffsets iz 1 70 X (¥ Adis A2 1H 1)
347 if (loffsets.contains(topicPartition) || offsets(topicPartition).olderThan(offsetWithCommitRecordMetadata))
348 // B BB XA EdE ML put #lloffsets'
349 | offsets.put(topicPartition, offsetWithCommitRecordMetadata)
350 } EEZBNREEEFT offsetsHh
o offsets 2 UATHERARITEIRIISR
352 pendingOffsetCommits.get(topicPartition) match {
353 case Some(stagedOffset) if offsetWithCommitRecordMetadata.offsetAndMetadata == stagedOffset =>
354 pendingOffsetCommits.remove(topicPartition)
355 case _ =>
356 // The pendingOffsetCommits for this partition could be empty if the topic was deleted, in which case
357 // its entries would be removed from the cache by the "removeOffsets™ method.
2co 1
¢ KafkaApis.scala = GroupCoordinator.scala = GroupMetadataManager.scala
375 else
376 (topicPartition, Errors.OFFSET_METADATA_TOO_LARGE)
377 }
378
379 /7 b [m) i 3% 4
o} - .
380 responseCallback(commitStatus)
381



responseCallbackgz2& 2KafkaApisHfY3081T (BRIRER R, ERBINERT, EARZXAZIT)

ZRREE

¢ KafkaApis.scala

305

306
307
308

309

313

HERBRRNRBEEMNE BSFHRNEERAZEEFT G, BROSEREEREEE i,

= GroupCoordinator.scala = GroupMetadataManager.scala

val authorizedTopicRequestInfo = authorizedTopicRequestInfoBldr.result()

[/ ST L ARRS B HE AT SR W 1) 1] 1] R ) 1K PR AL
deflsendResponseCallbackdcomm1tstatus immutable.Map[TopicPartition, Errors]) {

val combinedCommitStatus = commitStatus ++ unauthorizedTopicErrors ++ nonExistingTopicErrors

if (isDebugEnabled)

combinedCommitStatus.foreach { case (topicPartition, error) =>
if (error != Errors.NONE) {
debug( msg = s"0ffset commit request with correlation id ${header.correlationId} from client ${header.clientId} "
s"on partition $topicPartition failed due to ${error.exceptionName}")

}

}
sendResponseMaybeThrottle(request, requestThrottleMs =>
new OffsetCommitResponse(requestThrottleMs, combinedCommitStatus.asJava))

THBEEIRIRIBE: KafkaApis, KafkaApis->GroupCoordinatorf/53%-> GroupMetadata

MYFBEEHRANFERERRIBES, EREEAREFZRFEERES

HIWFHEE, RRGRE, WEETHESEPIRMEIMZINLN, BEEENREEEFIHEEE -

=

EBEEPIRERERMNAE: KafkaConsumer.poll(1_000);
TRpoll ZERIBUE R :
%75 EApollOncei# 1T B RIHIEN :

¢ KafkaConsumer.java e ConsumerCoordinator.java ¢ WorkerSinkTask.java € AbstractCoordinator.java

1103 ®f public ConsumerRecords<K, V>| poll(long timeout) {

1104 acquireAndEnsureOpen();

1105 try {

1106 if (timeout < 0)

1107 throw new IllegalArgumentException("Timeout must not be negative");

1108

1109 if (this.subscriptions.hasNoSubscriptionOrUserAssignment())

1110 throw new IllegalStateException("Consumer is not subscribed to any topics or assigne
1111

1112 // poll for new data until the timeout expires

1113 long start = time.milliseconds();

1114 long remaining = timeout;

1115 do {

1116 e Map<TopicPartition, List<ConsumerRecord<K, V>>> records = pollbnce(remaining);

1117 if (!records.isEmpty()) {

1118 // before returning the fetched records, we can send off the next round of fetct

pollOnce A=A coordinatorfpoll /5 iE BB IR R RIS =



¢ KafkaConsumer.java ‘€ ConsumerCoordinator.java ¢ WorkerSinkTask.java € AbstractCoordinator.java

TI70 7

1149 private Map<TopicPartition, List<ConsumerRecord<K, V>>>|pollOnce(long timeout)| {
1150 client.maybeTriggerWakeup();

1151 // Poll for coordinator events.

1152 // This ensures that the coordinator is known

1153 // and that the consumer has joined the group (if it is using group management).
1154 // This also handles periodic offset commits if they are enabled.

1155 [/ ot S R A R A

1156 coordinator.polll(time.milliseconds(), timeout);

1187

Hrepoll75iARISEHL:

¢ KafkaConsumer.java ‘€ ConsumerCoordinator.java ¢ WorkerSinkTask.java ¢! AbstractCoordinator.java
=rr 7

273 * R PRS0 CRUE PR RS RN, DRIETH S IO S dl Clun A HD A S 4D
274 * [EiNE, WA H A3 mAE R, W G O b S H A A B

275 *

276 * @param now current time in milliseconds

277 */

278 public void poll(long now, long remainingMs) |{

279 // VRS B A 5 i 9] 1

280 |invokeCompletedOffsetCommltCa11backs()ﬂ

281

282 [/ TR B A, HENECH X, R T R AR B

283 if (subscriptions.partitionsAutoAssigned()) {

284 if (coordinatorUnknown()) {

285 ensureCoordinatorReady();

286 now = time.milliseconds();

pollFiEH, RESFIMESHERMRRRISE:

¢ KafkaConsumer.java ' = GroupMetadata.scala %€ ConsumerCoordinator.java
319
320 maybeAutoCommitb'F-FsetsAsync (now);
321 }

TR



¢ KafkaConsumer.java = GroupMetadata.scala %€ ConsumerCoordinator.java ¢ WorkerSinkTask.java €| Abst

637
638
639
640

¢ KafkaConsumer.java

660
661
662
663

664

* W E A WS B E Ntrue, W S R A P A i FE
* @param now
*/

private void haybeAutoCommitOffsetsAsync(long now) {
if (autoCommitEnabled) {
if (coordinatorUnknown()) {
this.nextAutoCommitDeadline = now + retryBackoffMs;
} else if|(now >= nextAutoCommitDeadline)| {

[/ TR RTINS )ik B 7 PE A2 RS BRI TR) . ) Sy 2D e A8 S
this.nextAutoCommitDeadline = now + autoCommitIntervalMs;
/] B AR
doAutoCommitOffsetsAsync();
= GroupMetadata.scala %€ ConsumerCoordinator.java ¢ WorkerSinkTask.java € AbstractCoordinator.java
Lok ~h B S AE B 1.
w20 Bl 28 k%

private void doAutoCommitOffsetsAsync() {

Map<TopicPartition, OffsetAndMetadata> allConsumedOffsets = subscriptions.allConsumed();
log.debug("Sending asynchronous auto-commit of offsets {}", allConsumedOffsets);

665

666 /] S EEAC RS

667 ®f commitOffsetsAsync(allConsumedOffsets, (offsets, exception) - {

670 if (exception != null) {

671 log.warn("Asynchronous auto-commit of offsets {} failed: {}", offsets, except
672 if (exception instanceof RetriableException)

673 nextAutoCommitDeadline = Math.min(time.milliseconds() + retryBackoffMs, n
674 } else {

675 log.debug("Completed asynchronous auto-commit of offsets {}", offsets);

676 }

677 3

679 t

¢ KafkaConsumer.java = GroupMetadata.scala ‘e ConsumerCoordinator.java ¢ WorkerSinkTask.java € AbstractCoort
516

517 public void kommitOffsetsAsync(final Map<TopicPartition, OffsetAndMetadata> o
518 invokeCompletedOffsetCommitCallbacks();

519

520 if (!coordinatorUnknown()) {

521 [/ MR YA . W S bR RS

522 doCommitOffsetsAsync(offsets, callback);

523

raa

} else {

11 im damld lrmai: e aiimma R T am dmmr: e L£limd fd mamd o



¢ KafkaConsumer.java = GroupMetadata.scala %€ ConsumerCoordinator.java € WorkerSinkTask.java € AbstractCoordinator.java

554 * PR bt offsets
555 * @param offsets
556 * @param callback
557 * /
558 private voiJ doCommitOffsetsAsyncdfinal Map<TopicPartition, OffsetAndMetadata> offsets, final Offse
559 this.subscriptions.needRefreshCommits();
560 JIEBEACHT R
561 |RequestFuture<Void> future = sendOffsetCommitRequest(offsets);|
562 final OffsetCommitCallback cb = callback == null ? defaultOffsetCommitCallback :
563 future.addListener(new RequestFuturelListener<Void>() {
564 @Override
565 @f public void onSuccess(Void value) {
566 if (interceptors != null)
567 interceptors.onCommit(offsets);
568
569 completedOoffsetCommits.add(new OffsetCommitCompletion(cb, offsets, exception: null));
570 }
invokeCompletedOffsetCommitCallbacks 75/ TR 21 R [EbrokerimtINA(E & -
¢ KafkaConsumer.java ‘€ ConsumerCoordinator.java ¢ WorkerSinkTask.java ¢ AbstractCoordinator.java
506
507 // visible for testing
508 void| invokeCompletedOffsetCommitCallbacks()| {
509 while (true) {
510 OffsetCommitCompletion completion = completedOffsetCommits.poll();
511 if (completion == null) . NP P -
m break 1Z73i55018, FEHERRZEINNL
R reak; N . .
- WNRIBZNER, FEAAcompletionfinvoke
513 completion.invoke(); T
P s FIEH TR
514 }
515 }
¢ KafkaConsumer.java ‘e ConsumerCoordinator.java ¢ WorkerSinkTask.java € AbstractCoordinator.java
950
951 private static clasg OffsetCommitCompletion {
952 private final OffsetCommitCallback callback;
953 private final Map<TopicPartition, OffsetAndMetadata> offsets;
954 private final Exception exception;
955
956 private OffsetCommitCompletion(OffsetCommitCallback callback, Map<TopicPartition, Offs¢
957 this.callback = callback;
958 this.offsets = offsets;
959 this.exception = exception;
960 }
961
962 public void invoke() {

if (callback != null)
callback.onComplete(offsets, exception);




¢ KafkaConsumer.java e ConsumerCoordinator.java ¢ WorkerSinkTask.java I € AbstractCoordinator.java
1}

322

323 private void doCommitAsync(Map<TopicPartition, OffsetAndMetadata> offsets, final int segno) {

324 Log.info("{} Committing offsets asynchronously using sequence number {}: {}", this, segno, offsets);
325 OffsetCommitCallback cb = new OffsetCommitCallback() {

326 @Override

327 ®f public void onComplete(Map<TopicPartition, OffsetAndMetadata> offsets, Exception error) {
328 onCommitCompletedgsrror, seqgno, offsets);

- - LT O, SEERRWERGZE, W
; i#HT4bE

331 consumer.commitAsync(offsets, cb);

33 }

onCommitCompletedfJCH] :

¢ KafkaConsumer.java %€ ConsumerCoordinator.java ¢ WorkerSinkTask.java € AbstractCoordinator.java
238 private void onCommitCompleted(Throwable error, long seqno, Map<TopicPartition, OffsetAndMetadata> committed

239 if (commitSegno != seqno) {

240 Log.debug("{} Received out of order commit callback for sequence number {}, but most recent sequence
241 this, segno, commitSeqno);

242 sinkTaskMetricsGroup.recordOffsetCommitSkip();

243 } else {

244 long durationMillis = time.milliseconds() - commitStarted;

245 if (error != null) {

246 Log.error("{} Commit of offsets threw an unexpected exception for sequence number {}: {}",
247 this, segno, committedOffsets, error);

248 commitFailures++;

249 recordCommitFailure(durationMillis, error);

250 } else {

251 Log.debug("{} Finished offset commit successfully in {} ms for sequence number {}: {}",
252 this, durationMillis, segno, committedOffsets);

253 if (committedOffsets != null) {

254 Log.debug("{} Setting last committed offsets to {}", this, committedOffsets);

255 | = committedOffsets;

256 sinkTaskMetricsGroup.recordCommittedOffsets(committedOffsets);

257 }

258 commitFailures = ©;

259 recordCommitSuccess(durationMillis);

260 }

261 committing = false;

lastCommittedOffsets )}y :

¢ KafkaConsumer.java ‘e ConsumerCoordinator.java | ¢ WorkerSinkTask.java | € AbstractCoordinator.java
/4 private workerslnkKlaskKlonteXx H

75 private final List<SinkRecord> messageBatch;

76 private Map<TopicPartition, OffsetAndMetadata> hastCommittedOffsets;
77 private Map<TopicPartition, OffsetAndMetadata> currentOffsets;

78 private final Map<TopicPartition, OffsetAndMetadata> origOffsets;

KafkaConsumer -> Broker -> KafkaApis -handle-> GroupCoordinator -> GroupMetadataManager ->
GroupMetadata -> ReplicaManager -> log-> KafkaConsumer -> lastCommittedOffsets& &,



#£Kafka 1.0.2 Z BRIk A E —OffsetManager i R RiE 2RI IE,
OffsetManager = E R H5FoffsetBIRFHILEY, kafkaBIRtopickIRZER2MA:

1. zookeeper, BMEREERREzKLE;

2. kafka, BMiE{RIEEIRZZEkafkaNEl, FEHoffsets.storageSHIRE., 1.0.2kRAHERIAZkafka, HFiE
AR AL Boffsets.storage= kafka, MikafkaziEiXFoffsetcommitidREZ H—FProducer, RIFE
topicl _ consumer offsets HlogEMH.,

1 class OffsetManager(val config: OffsetManagerConfig,

2 replicaManager: ReplicaManager,

3 zkClient: ZkClient,

4 scheduler: Scheduler) extends Logging with KafkaMetricsGroup {
5

6 / /B of fsetsCachelR ¥ fGroupTopicPartitionfI&Ef

7 private val offsetsCache = new Pool[GroupTopicPartition, OffsetAndMetadata]

8 /MESRNREERAME, AAXERBEERNERZEREN, EREERETEIBHEET, BITFET,

LRI\ Bl 2

9 scheduler.schedule(name = "offsets-cache-compactor",
10 fun = compact,
11 period = config.offsetsRetentionCheckIntervalMs,
12 unit = TimeUnit.MILLISECONDS)

FETEM2MHEBIE:

1 1. Bt topiclREENEIN
2 2. BiRBEEHEERN" __consumer offsets™ FRflogH,

4.12 KafkajFi5 &1 2 KafkaApis

ZEnKafkaServerfIitg, 7EHEstartupZs i+l T KafkaApi, FHli{EZEKafkaRequestHandlerPool BT
ITEMRRIERAGIEIZIE:

¢ KafkaApis.scala € KafkaServer.scala
70

// KafkaApifu @ [ 7 Fif R kb e 4
= new KafkaApis(socketServer.requestChannel, replicaManager, adminManager, groupCoordinator, transactionCoordinator,
kafkaController, zkUtils, config.brokerId, config, metadataCache, metrics, authorizer, quotaManagers,
brokerTopicStats, clusterId, time)
// ¥iKafkaApis:filifii4iKafkaRequestHandlerPool, LAHiAT 7% Rl =R i) \‘I
requestHandlerPool = new KafkaRequestHandlerPool(config.brokerId, socketServer.requestChannel,|apis, |time,
config.numIoThreads)

) Vi B W N e

pA

2

2

2

29

2

2

2
20

Rafkahpi FME2ZSE:



¢~ KafkaApis.scala

7 * /
class KafkaApis(val requestChannel: RequestChannel, // i/ :Kilichannel
val replicaManager: ReplicaManager, // /il /477
val adminManager: AdminManager, /] PRI E

val groupCoordinator: GroupCoordinator, // Zli/Jilids
val txnCoordinator: TransactionCoordinator, // ‘i [iias
val controller: KafkaController, /] R
val zkUtils: ZkUtils, /] zk¥EAEX S
val brokerId: Int,

val config: KafkaConfig,

val metadataCache: MetadataCache,

val metrics: Metrics,

val authorizer: Option[Authorizer],

val quotas: QuotaManagers,

brokerTopicStats: BrokerTopicStats,

val clusterlId: String,

time: Time) extends Logging {

BMERABIEZEAND:

¢ KafkaApis.scala ¢ KafkaServer.scala

* Top-level method that handles all requests and multiplexes to the right api
WEL T AT T R P g Jy i, AT HBESCULRS, 2245 HAR Y apik At

%

% /
/

def handle(request: RequestChannel.Request) {
try {

{EFRRILEC:

case ApiKeys.PRODUCE => handleProduceRequest (request)

case ApiKeys.FETCH => handleFetchRequest (request)

case ApiKeys.LIST OFFSETS => handleListOffsetRequest(request)

case ApiKeys.METADATA => handleTopicMetadataRequest (request)

case ApiKeys.LEADER AND ISR => handleLeaderAndIsrRequest(request)

case ApiKeys.STOP_REPLICA => handleStopReplicaRequest (request)

case ApiKeys.UPDATE METADATA => handleUpdateMetadataRequest (request)
case ApiKeys.CONTROLLED SHUTDOWN => handleControlledShutdownRequest (request)
case ApiKeys.OFFSET COMMIT => handleOffsetCommitRequest(request)

case ApiKeys.OFFSET FETCH => handleOffsetFetchRequest(request)

case ApiKeys.FIND COORDINATOR => handleFindCoordinatorRequest (request)
case ApiKeys.JOIN GROUP => handleJoinGroupRequest (request)

case ApiKeys.HEARTBEAT => handleHeartbeatRequest (request)

case ApiKeys.LEAVE GROUP => handleLeaveGroupRequest (request)



case ApiKeys.SYNC GROUP => handleSyncGroupRequest (request)

case ApiKeys.DESCRIBE_GROUPS => handleDescribeGroupRequest (request)

case ApiKeys.LIST GROUPS => handleListGroupsRequest (request)

case ApiKeys.SASL_ HANDSHAKE => handleSaslHandshakeRequest (request)

case ApiKeys.API_VERSIONS => handleApiVersionsRequest (request)

case ApiKeys.CREATE TOPICS => handleCreateTopicsRequest(request)

case ApiKeys.DELETE TOPICS => handleDeleteTopicsRequest(request)

case ApiKeys.DELETE_ RECORDS => handleDeleteRecordsRequest (request)

case ApiKeys.INIT PRODUCER ID => handleInitProducerIdRequest (request)

case ApiKeys.OFFSET FOR_LEADER EPOCH =>
handleOffsetForLeaderEpochRequest (request)

case ApiKeys.ADD PARTITIONS TO TXN => handleAddPartitionToTxnRequest (request)

case ApiKeys.ADD OFFSETS TO TXN => handleAddOffsetsToTxnRequest (request)

case ApiKeys.END TXN => handleEndTxnRequest (request)

case ApiKeys.WRITE TXN MARKERS => handleWriteTxnMarkersRequest (request)

case ApiKeys.TXN_OFFSET COMMIT => handleTxnOffsetCommitRequest(request)

case ApiKeys.DESCRIBE_ACLS => handleDescribeAcls(request)

case ApiKeys.CREATE_ ACLS => handleCreateAcls(request)

case ApiKeys.DELETE_ACLS => handleDeleteAcls(request)

case ApiKeys.ALTER CONFIGS => handleAlterConfigsRequest(request)

case ApiKeys.DESCRIBE CONFIGS => handleDescribeConfigsRequest (request)

case ApiKeys.ALTER REPLICA LOG_DIRS =>
handleAlterReplicalLogDirsRequest (request)

case ApiKeys.DESCRIBE_LOG_DIRS => handleDescribeLogDirsRequest (request)

case ApiKeys.SASL AUTHENTICATE => handleSaslAuthenticateRequest (request)

case ApiKeys.CREATE PARTITIONS => handleCreatePartitionsRequest (request)

4.13 KafkajEiBEl1r zKafkaController

LHTbrokerifk N ETMcontrollerfIRt R, 4TI TIRME:

sEfftcontroller epochHE 4 UE T

controller epoch +1

#iaftcontroller E XK, ZETXNREFHRIAMAER. EiRbroker AR FiH 7 XleaderffEE
[BEAcontroller channel manager

SN AR

Eah 7 BORZSAL

WREM A controllerfyi IR E4E T HE, EFEMHBIbrokerAcontroller, FNLLNIf &L F—% controllerik
#, DRIEKIZE —EERR controller,

ok wnN =

BnhKafkafRsS23AOBIA :



kafka-server-start.sh ¢ KafkaServer.scala = KafkaController.scala ¢ ControllerEventManager.

T
44 exec $base_dir/kafka-run-class.sh $EXTRA_ARGS kafka.Kafka "$@"
mainJ7 AR liZKafkaServerStartable3t % :
kafka-server-start.sh ‘o Kafka.scala € KafkaServerStartable.scala ¢ KafkaServer.scala = KafkaController.scala € ControllerEventManag
80 » def main(args: Array[String]): Unit = {
81 tﬁ;—f
82 /] M4 Z iR brkafka i
83 val serverProps = getPropsFromArgs(args)
84 val kafkaServerStartable = KafkaServerStartable.fromProps(serverProps)
85
86 // register signal handler to log termination dy€ to SIGTERM, SIGHUP and SIGINT (control-c)
87 registerLoggingSignalHandler()
89 // attach shutdown handler to catch terfminating signals as well as normal termination
90 Runtime.getRuntime().addShutdownHgeK(new Thread( name = "kafka-shutdown-hook") {
91 @f override def run(): Unit = kaServerStartable.shutdown()
92 }
94 /] EERS
95 kafkaServerStartable.startup(ﬂ
96 kafkaServerStartable.awaitShutdown()
97 }
98 catch {
ZEHPEIEKakfaServerSYR, startupZiEAANZEKafkaServerfstartupsik:
kafka-server-start.sh ‘o Kafka.scala ¢ KafkaServerStartable.scala ¢ KafkaServer.scala = KafkaController.scala € ControllerEven
25 object KafkaServerStartable {
26 def fromProps(serverProps: Properties): KafkaServerStartable = {
27 val reporters = KafkaMetricsReporter.startReporters(new VerifiableProperties(serverProps))
28 new KafkaServerStartable(KafkaConfig.fromProps(serverProps), reporters)
29 } pra)
30 }
31
32 class KafkaServerStartable(val serverConfig: KafkaConfig, reporters: Seq[KafkaMetricsReporter])
33 private val server = new KafkaServer(serverConfig, kafkaMetricsReporters = reporters)
34 /1
35 def this(serverdonfig: KafkaConfig) = this(serverConfig, Seqg.empty)
37 def startup() {
38 try server.startup()
39 catch {
40 case _: Throwable =>
41 // KafkaServer.startup() calls shutdown() in case of exceptions, so we invoke “exit’ to
42 fatal( msg = "Exiting Kafka.")
43 Exit.exit( statusCode = 1)
44 }
45 }
46
a7 def shutdown() {

KafkaServerffystartup73iE A T kafkaControllerfistartup73i&:



€ KafkaServer.scala = KafkaController.scala € ControllerEventManager.scala ‘o LogDirUtils.scala = PartitionLeaderSelector.scala = Replici

>

255 /*

256 * JizlKafkaffJController

257 */

258 kafkaController = new KafkaController(config, zkUtils, time, metrics, threadNamePrefix)
259 // WiHlController(fstartup/jik

260 kafkaController.startup()

KafkaControllerfstartup73iE&H, I§Startupt¥flKizEZleventManagerd, fAfFEAeventManagerfistart’s

%
¢ KafkaServer.scala = KafkaController.scala
707 [**
708 * M h sKafkallli g5 w5t controller B g I fis i H 1% 5 i
709 * AT T iEAMEE Y aTbroker Ncontroller
710 * AAGE M 2RI T A . JF T dficontroller it 25 il i .
711 */
712 def |startup()
713 eventManager.put(Startup)
714 eventManager.start()
715 }
L EFrJeventManager.put(Startup) AL :
¢ KafkaServer.scala = KafkaController.scala ¢ ControllerEventManager.scala
— - - N/ " weremem miar e m....\,
45 // eventManager.put(Startup)
46 /] Bk 2iStartuplit #lqueue )
47 def put(event: ControllerEvent): Unit =|queue.put(event)
nQ
BRI EIEStartup B EIqueued,
queueRIZI:
¢ KafkaServer.scala = KafkaController.scala € ControllerEventManager.scala
35 private val gueue = new LinkedBlockingQueue[ControllerEvent]
StartupfFIzE:

HrehfprocessAiEliTcontroller izt :



¢ KafkaServer.scala = KafkaController.scala € ControllerEventManager.scala

1649 /**

1650 * FEfE

1651 * Jfprocess JiiZi#ifrcontrolleriks

1652 e */

1653 case object Istar'tup extends ControllerEvent {
1654

1655 ®f def state: ControllerState.ControllerChange.type = ControllerState.ControllerChange
1656

1657 ®f override def Unit = {

1658 registerSessionExpirationListener() 1
1659 registerControllerChangelListener() 2
1660 // controlleritt

1661 elect() 3

1662 }

LEFR1HREBERT HsessionBITRIATRAILAIEIZEE, thEiZcontrollerBlzkEIRBIERE, MMAIZEHE:

¢ KafkaServer.scala = KafkaController.scala = ZkUtils.scala € ControllerEventManager.scala
771 private def registerSessionExpirationListener(): Unit = {
772 4 kutils.subscr‘ibestathchanges(new SessionExpirationListener( controller = this, eventManager))
773 }
F3iERISEEL
¢ KafkaServer.scala = KafkaController.scala = ZkUtils.scala ¢ ControllerEventManager.scala
683 def bubscribeStateChanges(listener: IZkStatelListener): Unit =
684 // IAbff)listener/d: new SessionExpirationListener(this, eventManager)

685 zkClientWrap(_.subscribeStateChanges(listener))

ZControllerZzkaVEIZ T AEEMITR, HAGE:



¢ KafkaServer.scala ¢z ShutdownableThread.scala = KafkaController.scala = ZkUtils.scala € ZkClient.java

1936 * oGk As . - H ik, fil/zcontrollerikXt

1937 * @param controller

1938 * @param eventManager

1939 */

1940 class SessionExpirationListener(controller: KafkaController,
1941 eventManager: ControllerEventManager)
1942 extends IZkStatelListener with Logging {

1943

1944 @] override def handleStateChanged(state: KeeperState) {}
1945

1946 /**

1947 * NP zki iy, A A Bl zk i 2 s, W HZ A

1948 ¥ ta EEECH A AR I YT AT

1949 * @throws Exception On any error.

1950 */

1951 @throws[Exception]

1952 ®f override def handleNewSession(): Unit = {

1953 eventManager.put(controller.Reelect)

1954 }

1955

1956 ®f override def handleSessionEstablishmentError(error: Throwable): Unit = {}
1957 }

#EFIZE: Reelect

¢ KafkaServer.scala ¢z ShutdownableThread.scala = KafkaController.scala = ZkUtils.scala € ZkClient.java € ControllerEvel
1T07Y 7

1691 * FEf2E, Hbprocess i Tcontrollerit s

1692 ] */

1693 case object Reelect extends ControllerEvent {

1694

1695 ®f def state: ControllerState.ControllerChange.type = ControllerState.ControllerChange
1696

1697 ®f override def process(): Unit = {

1698 val wasActiveBeforeChange = isActive

1699 activeControllerId = getControllerID()

1700 if (wasActiveBeforeChange && !isActive) {

1701 onControllerResignation()

1702 }

1704 }



¢ KafkaServer.scala = KafkaController.scala € ControllerEventManager.scala ¢ ShutdownableThread.scala
1753 /T

1754 * jk%Controller. iiilzkif):sigifs F (it NController

1755 * 2 fi{Econtroller, lliilrcontroller i i

1756 * —Hcontroller/zit B it, W|ZziAik%5 | . Ncontroller

1757 */

1758 def elect(): Unit = {

1759 val timestamp = time.milliseconds

1760 val electString = ZkUtils.controllerZkData(config.brokerId, timestamp)
1761

FEA20988, RRnHcontroller R T RIRHMRAOLIEIB 4R :

¢ KafkaServer.scala = KafkaController.scala = ZkUtils.scala ¢ ControllerEventManager.scala
774
775 private def registerControllerChangelListener(): Unit = {
776 // Jirhizkutils.ControllerPath = "/controller"
777 zkUtils.subscribeDataChanges(ZkUtils.ControllerPath,
778 new ControllerChangelListener( controller = this, eventManager))
779 }

FiERISEEL :
¢ KafkaServer.scala = KafkaController.scala = ZkUtils.scala ¢ ControllerEventManager.scala
676 def bubscribeDataChanges(path: String, listener: IZkDatalListener): Unit =
677 // Ihiflistenerjt: new ControllerChangelListener(this, eventManager)
678 zkClientWrap(_.subscribeDataChanges(path, listener))

N

Zcontroller R £ T RIRHMZEAILLIEZSE (subscribeDataChanges)

¢ KafkaServer.scala ¢z ShutdownableThread.scala = KafkaController.scala — ZkUtils.scala €, ZkClient.java X
210

211 public void subscribeStateChanges(final IZkStatelListener listener) {

212 synchronized (_statelListener) ﬂ

213 _stateListener.add(listener); ARzZkE Fim E s

214 }

215 }

TEA:



€ KafkaServer.scala 2 ShutdownableThread.scala = KafkaController.scala = ZkUtils.scala €, ZkClient.java € ControllerEventManager.scala

xoax 7

1912 * controller & il 4%

1913 * @param controller

1914 * @param eventManager

1915 &/

1916 class ControllerChangelListener(controller: KafkaController, eventManager: ControllerEventManager) extends IZkDatalistener {
1917 [**

1918 * HESCE 7. Bl controller i EARE 1L WEWTERAL T

1919 * @param dataPath

1920 * @param data

1921 */

1922 et override def(dataPath: String, data: Any): Unit = {
1923 eventManager.put(controller.ControllerChange(KafkaController.parseControllerId(data.toString)))
1924 }

1925

1926 [**

1927 * HEEE 1, S5 EAUE R %S controller

1928 * @param dataPath

1929 */

1930 of override defdataPath: String): Unit = {

1931 eventManager.put(controller.Reelect)

1932 }

1933 }

LEFRIEHIBRTHRITcontrollerfyiE s :

= KafkaServerStartable.scala ¢ KafkaServer.scala = KafkaController.scala ¢ ControllerEventManager.scala &St
1704 o

1705 * jE%sController. iHinfzkff):s2Hifs ] ik NController

1706 * 48 {7 {Econtroller. Jillfcontroller i i

1707 * —Hecontroller/Zik B fk, W|2ziLiE%5 ] Ncontroller

1708 */

1709 def elect(): Unit = {

1710 val timestamp = time.milliseconds

1711 val electString = ZkUtils.controllerZkData(config.brokerId, timestamp)
1712

1713 // HHCYfTcontroller id

1714 activeControllerId = getControllerID()

1715 /*

KafkaControllerfstartup75i&/, BeventManagerfistart’six:



¢ KafkaServer.scala ' = KafkaController.scala

707 /**
708 * )5 dKafkallli s 25 ) controller B He (I s i H 1% Jy it
709 * CUHT T iIEAMEGE iiTbroker Ncontroller
710 * AN T 2%, IR dficontroller it a3 il .
711 * /
712 def tartup() = {
713 eventManager.put(Startup)
714 eventManager.start()
715 }
I
¢ KafkaServer.scala i = KafkaController.scala i = ZkUtils.scala ¢ ControllerEventManager.scala
357
38 def state: ControllerState = _state
39 // ViHlControllerEventThreadifstart jj ik
40 // Sebr iz i H it JControllerEventThread ™ JiShutdownableThread(start /5 i
41 ®// iU HIHAE T 28 i doWork Jj i
42 def start(): Unit =| thread.start() I
thread;gControllerEventThread3J%::
€ KafkaServer.scala = KafkaController.scala {= ZkUtils.scala € ControllerEventManager.scala
49 class| Contr‘oller‘EventThr‘ead{name: String) extendsl ShutdownableThr‘eadkname = name) {
22 1. ControllerEventThreadfJ5222ShutdownableThread
51 of override def Unit = { ShutdownableThreadf522:2Thread
52 // Witistartup
53 val controllerEvent = queue.take() 2. ControllerEventThreadfystart/5iEiERBAYEThreadflstart/5i%
54 _state = controllerEvent.state ThreadfstartFEBArunyi%, Mruny5iEsLir E27EA
55 ShutdownableThreadfirunsiz,
56 try {
57 rateAndTimeMetrics(state).time { 3- Zrunjg; LA ControllerEventThreadfddoWork 7%,
58 // VARIFES 25 process )i ik e ilicontroller i ik 54 il Fi
59 controllerEvent.process()
60 }
61 } catch {
62 case e: Throwable => error( msg= s"Error processing event $controllerEvent”, e)
63 }
64
65 try eventProcessedListener(controllerEvent)
66 catch {
67 case e: Throwable => error( msg= s"Error while invoking listener for processed event $controllerEvent”, e)
68 }
69
70 _state = ControllerState.Idle
71 }
72 }



ShutdownableThreadfgsCIf

¢ KafkaServer.scala ¢z ShutdownableThread.scala = KafkaController.scala = ZkUtils.scala € ControllerEventManager.scala
- —
25 @l ®| abstract class|ShutdownableThread(val name: String, val isInterruptible: Boolean = true)
26 extendsl Thr'ead(name)|with Logging {]
27 this.setDaemon(false)
Heppgrunrsia:
¢ KafkaServer.scala ¢ ShutdownableThread.scala = KafkaController.scala
56 * ZJNIEE YT, LRI OC P 0%y VA
57 */
58 @] def|doWork():|Unit
59 T
60 of overrideldef| run():|Unit = {
61 info( nisg = "Starting")
62 try {
63 while| (isRunning.get)
64 doWork ()
65 } catch {
66 case e: FatalExitError =>
67 1sRunning.set(false)
68 shutdownLatch.countDown()
69 info( msg = "Stopped")
70 Exit.exit(e.statusCode())
71 case e: Throwable =>
72 if (isRunning.get())
73 error( msg = "Error due to", e)
74 }
75 shutdownLatch.countDown()
76 info( msg = "Stopped")
77 }
78 }




RERAFERIGT, METEEAdoWorky s iA:

¢ KafkaServer.scala € ControllerEventManager.scala ¢z ShutdownableThread.scala = KafkaController.scala = ZkUtils.scala

49
150
151 @f
152
53

54

class ControllerEventThread(name: String) extends ShutdownableThread(name = name) {

override def|doWork():[ Unit = {

// Hiiistartup
val controllerEvent = queue.take()
_state = controllerEvent.state

try {
rateAndTimeMetrics(state).time {

/7 VAHIFESI i process JriksE ilicontroller fik 55 ok Fi

controllerEvent.process()

}
} catch {

case e: Throwable => error( msg = s"Error processing event %controllerEvent”, e)

try eventProcessedListener(controllerEvent)
catch {

case e: Throwable => error( msg= s"Error while invoking listener for processed eveni

_state = ControllerState.Idle

}

##f2£ControllerChanger

¢ KafkaServer.scala = KafkaController.scala € ControllerEventManager.scala ¢ ShutdownableThread.scala = ZkUtils.scala
1668 /**

1669 * controller /A= 840 2 )i i Ak B2 4

1670 * @param newControllerId

1671 */

1672 case class ControllerChange(newControllerId: Int) extends ControllerEvent {

1673

1674 @] def state: ControllerState.ControllerChange.type = ControllerState.ControllerChange
1675

1676 ®f override def process(): Unit = {

1677 val wasActiveBeforeChange = isActive

1678 activeControllerId = newControllerId

1679 if (wasActiveBeforeChange && !isActive) {

168 // AT MiiTcontroller i) EI{T b 3

168 onControllhrResignation()

1682 }

1683 }

1684



N

/**
* This callback is invoked by the zookeeper leader elector when the current broker

resigns as the controller. This is

0 N o U B W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34
35
36
37
38
39
40
41
42
43
44
45

* required to clean up internal controller data structures
&7

def onControllerResignation() {

debug("Resigning")

// BUEEMISREM BN TS
deregisterIsrChangeNotificationListener()

// BUHEM D XE#H RIS
deregisterPartitionReassignmentListener()

// BUHEMFERENEIAR leaderid I8
deregisterPreferredReplicaElectionListener ()
// BUHEMlog. dirsBHH@ANEITZS

deregisterLogDirEventNotificationListener ()

// EEFTIMRIFREIEEE

topicDeletionManager.reset ()

// *#Kafkafleader BFEAEZS
kafkaScheduler.shutdown/()
offlinePartitionCount = 0
preferredReplicaImbalanceCount = 0
globalTopicCount = 0
globalPartitionCount = 0

// BUHEM D KB & 1SRN RITES
deregisterPartitionReassignmentIsrChangeListeners()
/1 KFD AR

partitionStateMachine.shutdown()

// BUBEMEBRZ L ITER
deregisterTopicChangeListener ()

/1 BUEEM—H#ED KSR s 0ras

partitionModificationsListeners.keys.foreach(deregisterPartitionModificationsListen

er)

// BUBEEM =M L res
deregisterTopicDeletionListener ()
/7 RABIAARTEA
replicaStateMachine.shutdown ()

// BUEEMbrokerT(t s
deregisterBrokerChangeListener ()
// BEEcontroller F FX

resetControllerContext ()

// BiE: controllerFHIAFT

info("Resigned")



4.14 KafkajRi3 517 2 KafkaHealthcheck

RENENRAFNER:
fEE5hKafkaServerfstartup5iEmH, LML HBE T RERE:

¢ KafkaHealthcheck.scala ¢ KafkaServer.scala

321 }

322 // BIEREFEREN R

323 kafkaHealthcheck = new KafkaHealthcheck(config.brokerId, listeners, zkUtils, config.rack,
324 config.interBrokerProtocolVersion)

325 /] AR E

326 kafkaHealthcheck.startup()

327

2B startup FERHATIZEE

¢ KafkaHealthcheck.scala = ZkUtils.scala ¢ KafkaServer.scala

49 [ **

50 * HERENRED)

51 */

52 def startup() {

53 /] TEMPIRES KT 48

54 Y  zkUtils.subscribeStateChanges(sessionExpirelListener)
55 /] ¥ X4thrbrokerf){E B B zk+

56 register()

57 }

EMPIRS b O 2389 BRSEEN -

¢ KafkaHealthcheck.scala ¢ EndPoint.scala = DynamicConfigManager.scala = ZkUtils.scala c.
677 def subscribeStateChanges(listener: IZkStatelListener): Unit =
678 zkClientWrap(_.subscribeStateChanges(listener))

679 ®

subscribeStateChanges(listener) B {A5CI] :

AR zookeeperE FPimlNA A, 1ZA BB RN RAINE]_stateListeneri X Set&E&



¢ KafkaHealthcheck.scala € EndPoint.scala = DynamicConfigManager.scala = ZkUtils.scala ¢ ZkClient.java ¢ Kafka¢
PA /L] J’

209 }

210

211 public void IsubscribeStateChanges(final IZkStateListener listener) {
212 synchronized (_stateListener) {
213 | _statelListener.add(listener);
214 }

215 }

zookeeperE FimAIElE 77 A
MEESHARAR EITS:

¢ KafkaHealthcheck.scala € EndPoint.scala = DynamicConfigManager.scala = ZkUtils.scala €, ZkClient java ¢ KafkaServer.scala
730 private void| fireNewSessionEvents() {

731 for (final IZkStatelListener statelListener : _stateListener)| {

732 _eventThread.send(new ZkEvent( description: "New session event sent to " + statelListener) {
733

734 @Override

735 @f public void run() throws Exception {

736 statelListener.handleNewSession();

737 }

738 Ns

739 }

740 }

WMRRETkEE, NEBEFEKFEM ZiATborker,

¢ KafkaHealthcheck.scala ¢ EndPoint.scala = DynamicConfigManager.scala = ZkUtils.scala €_ZKClient.java €. InMemoryConnection.j
122 // zookeeperl[alifi], FT b 7 3| zkH 21694

123 @throws[Exception]

124 ®] override def handleNewSession() {

125 info( msg = "re-registering broker info in ZK for broker " + brokerId)

126 [/ EEE P zkEREZ 5, EHEMbroker®|zk

128 info( msg = "done re-registering broker")

129 info("Subscribing to %s path to watch for new topics".format(ZkUtils.BrokerTopicsPath))
130 }

RERMFE, ML

¢ KafkaHealthcheck.scala € EndPoint.scala = DynamicConfigManager.scala = ZkUtils.scala €, ZkClient java © KafkaServer.scala
752 }

753

754 private void fireSessionEstablishmentErrorlfinal Throwable error) {

755 for (final IZkStatelListener statelListener :{

756 _eventThread.send(new ZkEvent( description: "Session establishment error(" + error + ") sent to " + statelListener) {
757

758 @override

759 of public void run() throws Exception {

760 | stateListener.handleSessionEstablishmentError(error);

761 }

762 s

763 }

764 }

p 7S ERVEIPAGPES S



¢ KafkaHealthcheck.scala ¢ EndPoint.scala = DynamicConfigManager.scala = ZkUtils.scala € ZkClient

131

132 // zookeeperl[alifi, HTALFEF|zke i E LR FF

133 of override def handleSessionEstablishmentError(error: Throwable) {
134 fatal( msg= "Could not establish session with zookeeper", error)

135 }

REHE, MARPITRIFERSE:

¢ KafkaHealthcheck.scala € EndPoint.scala = DynamicConfigManager.scala = ZkUtils.scala €, ZkClient java © KafkaServer.scala
741

742 private vo:i.d|fireStateChangedEvent(|-Final KeeperState state) {

743 for (final IZkStatelListener statelListener :{

744 _eventThread.send(new ZkEvent( description: "State changed to " + state + " sent to " + statelistener) {
745

746 @Override

747 ot public void run() throws Exception {

748 | stateListener.handleStateChanged(state); |

749 }

750 1)

751 }

752 }

RERTSRENRE, MACHRISEHNRE, ATRE.

¢ KafkaHealthcheck.scala ¢ EndPoint.scala = DynamicConfigManager.scala ‘= ZkUtils.sca
115

116 // zookeeper[Elii, H T AL zk™r s RE R/ F 4

117 @throws[Exception]

118 ®f override def handleStateChanged(state: KeeperState) {
119 stateToMeterMap.get(state).foreach(_.mark())

120 }

A A

Hrpregister 558 41Z4E:
RSN ENRIROS, REBRAzKULINTGEE Ha1brokerfdE RiEMEIzookeeperd:



¢ KafkaHealthcheck.scala € EndPoint.scala = ZkUtils.scala ¢ KafkaServer.scala

59 /**

60 * Register this broker as "alive" in zookeeper

61 * fEzkiEM 4 fibroker, {RffbrokerikZ: alive

62 */

63 def register() {

64 val jmxPort = System.getProperty( key = "com.sun.management.jmxremote.port”, def= "-1").toInt

65 val updatedEndpoints = advertisedEndpoints.map(endpoint =>

66 if (endpoint.host == null || endpoint.host.trim.isEmpty)

67 endpoint.copy(host = InetAddress.getlLocalHost.getCanonicalHostName)

68 else

69 endpoint

70 )

71 /] FEASFFPLAINTEXTIEZ P . MR T plaintextum O, WEMAE, BMEM— DAL, N 2% 7 AR

72 val plaintextEndpoint = updatedEndpoints.find(_.securityProtocol == SecurityProtocol.PLAINTEXT).getOrElse(
73 new EndPoint( host= null, port= -1, listenerName = null, securityProtocol= null))

74 // {tzookeeperH i Yiijbroker

75 |kutils.registerBroker‘InZkkbrokerId, plaintextEndpoint.host, plaintextEndpoint.port, updatedEndpoints, jmxPort, rack,
76 interBrokerProtocolVersion)

77 }

registerBrokerinZkfy B {248 :

1 / x*

2 * YR KafkafJapiversion™MEF0.10.0.%x, N{EAjson vatg&l (BBEZ N im=FHZE) FMfbroker,
3 * BN{FEEjson v2i&=iEM .

4 *

5 * json VAR EBETRINNIERAREEZE iR,

6 *

7 * @param id broker ID

8 * @param host broker host name

9 * @param port broker port

10 * @param advertisedEndpoints brokerXJ7MEHARS VIR =

11 * @param jmxPort jmx port

12 * @param rack brokerfffEHlZ2

13 * @param apiVersion Kafka version the broker is running as
14 */

15 def registerBrokerInZk(id: Int,

16 host: String,

17 port: Int,

18 advertisedEndpoints: Seqg[EndPoint],
19 jmxPort: Int,
20 rack: Option[String],
21 apiversion: ApiVersion) {
22 // /brokers/ids/<broker.id>
23 val brokerIdPath = BrokerIdsPath + "/" + id
24 // see method documentation for reason why we do this
25 val version = if (apiVersion >= KAFKA 0_10_0_IVl) 4 else 2
26 val json = Broker.toJdson(version, id, host, port, advertisedEndpoints, JjmxPort,

rack)

27 // YEoroker(E ESEMEIEEMIEIR ., ZznodelIEMZ jsonFRTH
28 // BihznodeTWmZ: /broker
29 registerBrokerInZk (brokerIdPath, json)
30
31 info("Registered broker %d at path %s with addresses: %s".format(id,

brokerIdPath, advertisedEndpoints.mkString(",")))
32 }



fEzk3EMbrokerf B{ARSCIN :

¢ KafkaHealthcheck.scala

}

= ZkUtils.scala © KafkaServer.scala

private def registerBrokerInZk(brokerIdPath: String, brokerInfo: String) {

try {

val zkCheckedEphemeral = new ZKCheckedEphemeral(brokerIdPath,

BIRIGRITIR, BEBSEzkd

brokerInfo,
zkConnection.getZookeeper,
isSecure)
zkClientWrap(_ => zkCheckedEphemeral.create())
} catch {
case _: ZkNodeExistsException =>

throw new RuntimeException(“A broker is already registered on the path " + brokerIdPath

+

+ "else you have shutdown this broker and restarted it faster than the zookeeper

. This probably " + "indicates that you either have configured a brokerid that is already in use, or

+ "timeout so it appears to be re-registering.")

FEZEzkAY/brokers/[0...N] B812 L i#2371ZBrokerfIE 8, HEZTTREZKHRMIEphemeral Node, ZHittBroker
BANRMR, zk EXNATRBHIERT, IBAHEBrokers] BAKE &K MiZBrokerf & &,

W N o U W N

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

25

class KafkaHealthcheck(private val brokerId: Int,

private val advertisedHost: String,
private val advertisedPort: Int,
private val zkSessionTimeoutMs: Int,

private val zkClient: ZkClient) extends Logging {

val brokerIdPath = ZkUtils.BrokerIdsPath + "/" + brokerId

val sessionExpireListener = new SessionExpireListener

def startup()

{

zkClient.subscribeStateChanges(sessionExpireListener)

register()

}

def shutdown() {

zkClient.unsubscribeStateChanges (sessionExpireListener)

ZkUtils.deregisterBrokerInZk(zkClient, brokerId)

}

def register() {

val advertisedHostName =

if(advertisedHost == null || advertisedHost.trim.isEmpty)

InetAddress.getLocalHost.getCanonicalHostName

else

advertisedHost

val jmxPort

= System.getProperty('"com.sun.management. jmxremote.port", "-1").toInt

//1E/brokers/ids /IR TFfbroker NEAEE, FliKOS, ipibht, RHEEZE, M ERNSFYEEphemeral
Node £, REiZbrokerflzkkEREE, MzkXNNBRNATHEBEST
ZkUtils.registerBrokerInZk(zkClient, brokerId, advertisedHostName,

advertisedPort,

}

zkSessionTimeoutMs, jmxPort)



26 //i%SessionExpireListenerfIfEFAF R EEbrokerfTm, BHLEEENMzk R EIHEZ G, Zbroker A

TRBERERT
27 class SessionExpireListener() extends IZkStateListener {
28 @throws (classOf [Exception])
29 def handleStateChanged(state: KeeperState) {
30 // do nothing, since zkclient will do reconnect for us.
31 }
32 def handleNewSession() {
33 info("re-registering broker info in ZK for broker " + brokerId)
34 register()
35 info("done re-registering broker")
36 info("Subscribing to %s path to watch for new

topics".format (ZkUtils.BrokerTopicsPath))
37 }
38 }
39 |}

4.15 KafkajBi33I4#7 ZDynamicConfigManager

TR T

o & Ffif T/ config/entityType/entityName, #l/config/topics/<topic_name>LAK/config/clients/<clientld>
MINEBEFES B EMN<defaul>TRd, ERTRPREFNEESMIARENEIE, MUpropertiestItEzl,
AIAMER D REEZREIIEE Z R BTR, 2 /config/users/<user>/clients/<clientld>

REIBAKZ/config/changes, B &RXFIAE X TiATRIE, BE@A, DynamicConfigManager iz &2,

EMECENE L EEMEENproperties.

Z[&, fE/config/changes/ FRIBE— 1 #HUFFznode, T /config/changes/config_change_12231, %=
R1F T SEAREBINSTIRRFR,

Frolznode B EHIEIERZI: {"version” : 1, "entity_type":"topic/client”, "entity_name" :
"topic_name/client_id"}

XRZ—E, BHIEWEBHIEFMET/config/entityType/entityNameTi s
hRA 29 @ENE T : {"version" : 2, "entity_path":"entity_type/entity_name"}

A MERDRIRRIEESZ L/ W, users/<user>/clients/<clientld>

R ATAbrokerR Eintlad. HlA LERELT:

1. WAEEEAR A A B B U,
2. BUSRIFENAINEREFRSNEEEN.
3. ImMMERSCRIMIETANIEBAN, 15minZ fE s Es g EMIFR .,



4. MFHREN, HM=HEIFNERE, BHNEENRALCERS, REEMNENEE.

o EKITMzKECERR12IRER, BRI A TARIZENE,
R—"brokergfl, I T —1TEM, RiEJB——ZbrokerEFHIIR, MEBAABENEE.

AR MREAMTEENEEEN, ERBRE—TIWLE (FRfEbrokeriZMEEERNIE, FIERTE
LB T) .

LERS, brokerREFEEHITIARECEEHM, RARAELE.

DynamicConfigManager&ZBRIAY %, EFHGEFRBENNEL., FIEEERILURRRE, BEREERTEXREESE
o

BERSESMNNEIEARSER, EAAXREFERAERERGEENSS EM BB Z EIEX,

KafkaServer[SafIid &, fEstartupHia®, EEEMSEEEES, HEMMNSREEES:

¢~ KafkaApis.scala = ConfigHandler.scala ¢ KafkaServer.scala

301 /* start dynamic config manager */

302 e [/ RENSIEFHS, OF QA EEH, K umIDAES A, P RCES P, brokerfil & AL
303 dynamicConfigHandlers = Map[String, ConfigHandler](

304 ConfigType.Topic -> new|TopicConfi§Hand1erkLogManager, config, quotaManagers),
305 ConfigType.Client -> new|ClientIdConfigHandlerkquotaManagers),

306 ConfigType.User -> new|UserConfigHandlerkquotaManagers, credentialProvider),
307 ConfigType.Broker -> new|BrokerConfigHandlerkconfig, quotaManagers)

308 )

309

310 [/ BV ARE T LA

311 dynamicConfigManager = new DynamicConfigManager(zkUtils, |dynamicConfigHandlers)
312 /] JAEENAERCEF RS, I s A

313 dynamicConfigManager .[startup()

DynamicConfigManagerfistartup 75 40245 :
ENSEEEERSHNEME, BT BEEEM.



(= DynamicConfigManager.scala (= ConfigHandler.scala © LogManager.scala © KafkaServer.scala {=AdminUtils.scala |'= ZkUtils.scala |'= ZkNodeChangeNotificationListen

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

/*x
* AR EEEE, kISl E Ek
*/
def startup(): Unit = {
/7 BIEFFIN SR A (BRIN: /config/changes) FIF4G a2 AT 748 A1 77 5145 A4

configChangelistener.init()

// Apply all existing client/user configs to the ClientIdConfigHandler/UserConfigHandler to bootstrap the overrides
configHandlers.foreach {
case (ConfigType.User, handler) =ﬂ
// ConfigType.User -> new UserConfigHandler(quotaManagers, credentialProvider)
AdminUtils. fetchAlLLEntityConfigs(zkUtils, ConfigType.User).foreach {
case (sanitizedUser, properties) => handler.processConfigChanges(sanitizedUser, properties)
}
AdminUtils.fetchAlLlLChildEntityConfigs(zkUtils, ConfigType.User, ConfigType.Client).foreach {
case (sanitizedUserClientId, properties) => handler.processConfigChanges(sanitizedUserClientId, properties)
}
case (configType, handler) =>
// ConfigType.Topic -> new TopicConfigHandler(logManager, config, quotaManagers)
// ConfigType.Client -> new ClientIdConfigHandler(quotaManagers)
// ConfigType.Broker -> new BrokerConfigHandler(config, quotaManagers)
AdminUtils.fetchALLEntityConfigs(zkUtils, configType).foreach {
case (entityName, properties) => handler.processConfigChanges(entityName, properties)

}

configChangeListener.init()/5 A9 B {RSLIN :

= DynamicConfigManager.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala c
60 /**

61 * QA SR S /config/changes

62 * PG BRI R R A R

63 */

64 def init() {

65 // WiFAR B RAEE . WAL, wold

66 zkUtils.makeSurePersistentPathExists(segNodeRoot)

67 [/ AT R AR T

68 zkUtils.subscribeChildChanges(seqNodeRoot, NodeChangelListener)
69 /7] AT BEPREZZ AL

70 zkUtils.subscribeStateChanges(ZkStateChangelListener)

71 // ACERPTA RS A

72 processAllNotifications()

73 }

LEFSTITHF TR EEM TR, BIFE:



= DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala ¢ KafkaServer.scala

685
686
687
688
689

691
692
693
694

/x*
.
* aram path /config/changes
* @param listener NodeChangelistenerH] - Milr—+ 17 si AL
* @return

e */

def fubscribechildChanges(path: String, listener: IZkChildListener): Option[Seq[String]] =

1

// VT3 AN B AT 2%, 1istener 2 [A]E AL FE 2

Option(zkclientwrap(_45ubscribechi1dchanges(path, listener)b).map(_.asScala)

LFEPIRIENZITHEF T RITBRMARITE, REFPTRIAREZN, FElElistener,

listener@Mi~? NodeChangelistener

= DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandle
62 * T GE A2 A AR 1 B 1 P 20 Y A

63 */

64 def init() {

65 /] TR HRAFE. WRAFE, MEE

66 zkUtils.makeSurePersistentPathExists(seqNodeRoot)

67 // AT R AR A Py

68 zkUtils.subscribeChildChanges(seqNodeRoot,| NodeChangelListener)
69 // T FEPRAEZR AL My

70 zkUtils.subscribeStateChanges(ZkStateChangelListener)

71 // SEERPTA ) F @ A

72 processAllNotifications()

73 }

NodeChangeListenerf E{AKSLIY :



= DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala ¢ KafkaServer.sc

157 /**
158 2 — AN SR EE A B B % 28 ThandleChildChange /5 17
159 */
160 object NodeChangelListener extends IZkChildListener {
161 /**
162 * fb#E/config/changes 111 mi NECR ALY B 77 2%
163 * @param path
164 * @param notifications
165 */
166 ®f override def handleChildChange(path: String, notifications: java.util.List[String]) {
167 try {
168 import scala.collection.JavaConverters._
169 if (notifications != null)
170 // AbFEIE &
171 processNotifications(notifications.asScala.sorted)
172 } catch {
173 case e: Exception => error( msg= s"Error processing notification change for path =
174 }
175 }
176 }
LR BANAYSEI
1 /x%
2 * QMIRLETERIBAITIR PRIFRE B AN
3 */
4 private def processNotifications(notifications: Seq[String]l) {
5 // WMFBRAEE
6 if (notifications.nonEmpty) {
7 info(s"Processing notification(s) to $segNodeRoot")
8 try {
9 val now = time.milliseconds
10 // BHBHES
11 for (notification <- notifications) {
12 // FREUBHIGRS
13 val changeId = changeNumber (notification)
14 // NHERERTIEBIHIRS, MRIREMES AT LRHNITH, MPITEREEN
15 if (changeId > lastExecutedChange) {
16 // /config/changes/config change 12121
17 val changeZnode = segNodeRoot + "/" + notification
18 // EENZBHT RRAS
19 val data = zkUtils.readDataMaybeNull(changeZnode). l.orNull
20 if (data != null) {
21 // MREFEBRRVEIE, NWHITEERER
22 notificationHandler.processNotification(data)
23 } else {
24 logger.warn(s"read null data from $changeZnode when processing
notification $notification")
25 }
26 // B EREHITHRS HERIT RES

27 lastExecutedChange = changeId



28 }

29 }

30 // FEFRIRARVIE@AN

31 purgeObsoleteNotifications(now, notifications)
32 } catch {

33 case e: ZkInterruptedException =>

34 if (!isClosed.get)

35 throw e

36 }

37 }

38 }

EECHEAREE221TRYSEIN :

B, notificationHandler21i~?

= DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala ¢ KafkaServer.scala €, ZkClient.java

49 * @param time

50 */

51 class ZkNodeChangeNotificationListener(private val zkUtils: zkUtils, // zk [ 'L7:

52 private val segNodeRoot: String, // /F71 7S H G /config/changes

53 private val segNodePrefix: String, // I74 1 Z#ii%i: config changes
54 private val : NotificationHandler, // i HIAbIEFE:
55 private val changeExpirationMs: Long = 15 * 6@ * 1000, // il Hil: 15min
56 private val time: Time = Time.SYSTEM) extends Logging {

57 private var lastExecutedChange = -1L

58 private val isClosed = new AtomicBoolean( initialValue = false)

ZETEMELAIML?

= DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala
190 )
191
192 /7 SEBICHC B S AR
193 private val configChangelListener = new ZkNodeChangeNotificationListener(
194 zkUtils,
195 ZkUtils.ConfigChangesPath, // "$ConfigPath/changes”
196 AdminUtils.EntityConfigChangeZnodePrefix, // "config change "
197 ConfigChangedNotificationHandler)
198
~ DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala
198
199 /**
200 * JAaish SR EEME, FihkiEncEE
201 */
202 def startup(): Unit = {
203 // GIEFFIN RARTT A (BKIN: /config/changes) FfIF 4G M2 AE {7 3 /01 7 7145 53
204 4 configChangeListener‘.iriit()
20K

BlnotificationHandlerff & ConfigChangedNotificationHandlerzE,



1 notificationHandler.processNotification(data)

LERBRRARI:

= DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala ¢ KafkaServer.scala ez
107 val data = zkUtils.readDataMaybeNull(changeZnode)._1.orNull
108 if (data != null) {
109 // WERA W EE AR, T RS B
110 notificationHandler.processNotification(data)
111 } else { Choose Implementation of Notifica

112 Logger.warn(s"read null <anonymous> in testProcessNotification() in ZkNodeChangeNd
113 } “e AclChangedNotificationHandler$ in SimpleAclAuthorizer (kaf
114 /) WEEE U O T4 ki b ConfigChangedNotificationHandler$ |in DynamicConfigManager
115 LastExecutedChange = change® NotificationHandler (kafka.common)
116 }
=DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala © KafkaServer.scala €, ZkClient.java
130
131 object ConfigChangedNotificationHandler extends NotificationHandler {
132 @ override def processNotification(json: String): Unit = d
133 // Ignore non-json notifications because they can be from the deprecated TopicConfigManager
134 Json.parseFull(json).foreach { js =>
135 val jsObject = js.asJsonObjectOption.getOrElse {
136 throw new IllegalArgumentException("Config change notification has an unexpected value. The format is:" +
137 "t {"version" : 1, "entity_type":"topics/clients", "entity_name" : "topic_name/client_id"} or """ +
138 "tt{"version" : 2, "entity_path":"entity_type/entity_name"}. """ +
139 s"Received: $json")
140 }
141 jsoObject(“version").to[Int] match {
142 // HBILAC
143 case 1 =) processEntityConfigChangeVersionl(json, jsObject)
144 case 2 =) processEntityConfigChangeVersion2(json, jsObject)
145 case version => throw new IllegalArgumentException(“Config change notification has unsupported version " +
146 s""$version', supported versions are 1 and 2.")
147 }
148 }
149 }

GNRARAT,

= DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala © KafkaServer.scala €, ZkClient java
149 }
150
151 private def processEntityConfigChangeVersionl(json: String, js: JsonObject) {
152 val validConfigTypes = Set(ConfigType.Topic, ConfigType.Client)
153 val entityType = js.get("entity_type").flatMap(_.to[Option[String]]).filter(validConfigTypes).getOrElse {
154 throw new IllegalArgumentException(“Version 1 config change notification must have 'entity_type' set to " +
155 s"'clients’' or 'topics'. Received: $json")
156 }
157
158 val entity = js.get("entity_name").flatMap(_.to[Option[String]]).getOrElse {
159 throw new IllegalArgumentException("Version 1 config change notification does not specify 'entity_name'. Rec
160 }
161
162 val entityConfig = AdminUtils.fetchEntityConfig(zkUtils, entityType, entity)
163 Logger.info(s"Processing override for entityType: $entityType, entity: $entity with config: $entityConfig")
164 |configHandlers(entityType).processConfigChanges(entity, entityConfig)
165

166 }

GNRARA2, N



= DynamicConfigManager.scala = ZkUtils.scala = ZkNodeChangeNotificationListener.scala = ConfigHandler.scala © KafkaServer.scala € ZkClient.java

168 private def processEntityConfigChangeVersion2(json: String, js: JsonObject) ﬂ
169
170 val entityPath = js.get("entity_path").flatMap(_.to[Option[String]]).getOrElse {
171 throw new IllegalArgumentException(s”Version 2 config change notification must specify 'entity_path'. R
172 }
17
174 //
175 val index = entityPath.indexOf('/")
176 val rootEntityType = entityPath.substring(®, index)
177 if (index < @ || !configHandlers.contains(rootEntityType)) {
178 val entityTypes = configHandlers.keys.map(entityType => s"'$entityType'/").mkString(", ")
179 throw new IllegalArgumentException("Version 2 config change notification must have 'entity_path' starti
180 s"one of $entityTypes. Received: $json™)
181 }
182 val fullSanitizedEntityName = entityPath.substring(index + 1)
18
184 val entityConfig = AdminUtils.fetchEntityConfig(zkUtils, rootEntityType, fullSanitizedEntityName)
185 val loggableConfig = entityConfig.asScala.map {
186 case (k, v) => (k, if (ScramMechanism.isScram(k)) Password.HIDDEN else v)
187 }
188 Logger.info(s"Processing override for entityPath: $entityPath with config: $loggableConfig")
189 Lo tnjfEtopics
190 configHandlers(rootEntityType).processConfigChanges(fullSanitizedEntityName, entityConfig)
191
192 }
BRI
1 def processConfigChanges(topic: String, topicConfig: Properties) {
2 // Validate the configurations.
3 /] HREREHRNEERE
4 val configNamesToExclude = excludedConfigs(topic, topicConfig)
5
6 IR HRTHEE EENFE 2 X BE
7 val logs = logManager.logsByTopicPartition.filterKeys(_.topic ==

topic).values.toBuffer

8 // WMIRBEES

9 if (logs nonEmpty) {

10 / BERANRENzZkPBZIANEE, tIEMLogikEER

11 val props = new Properties()

12 / RIEARE

13 props ++= logManager.defaultConfig.originals.asScala

14 // BHEBZHMAEENFRE, IRZZFETEZHRNESD, NWEREputEpropsH

15 // ZBRERBEERINERkeyNELE

16 topicConfig.asScala.foreach { case (key, value) =>

17 if (!configNamesToExclude.contains(key)) props.put(key, value)

18 }

19 // EBlftFHlogConfig

20 val logConfig = LogConfig(props)

21 if ((topicConfig.containsKey(LogConfig.RetentionMsProp)

22 | | topicConfig.containsKey(LogConfig.MessageTimestampDifferenceMaxMsProp))
23 && logConfig.retentionMs < logConfig.messageTimestampDifferenceMaxMs)
24 warn(s"${LogConfig.RetentionMsProp} for topic $topic is set to

${logConfig.retentionMs}. It is smaller than " +



25

26
27
28
29
30
31
32

38

34
35

36

37

38

39

40

41

42

43

s"${LogConfig.MessageTimestampDifferenceMaxMsProp}'s value
${logConfig.messageTimestampDifferenceMaxMs}. " +
s"This may result in frequent log rolling.")
// BFEREFIMESXATHNEERER
logs.foreach(_.config = logConfig)

def updateThrottledList(prop: String, quotaManager: ReplicationQuotaManager) = {
if (topicConfig.containsKey(prop) && topicConfig.getProperty(prop).length > 0)

val partitions = parseThrottledPartitions(topicConfig, kafkaConfig.brokerId,
prop)
quotaManager .markThrottled(topic, partitions)
logger.debug(s"Setting $prop on broker ${kafkaConfig.brokerId} for topic:
Stopic and partitions $partitions")
} else {
quotaManager.removeThrottle(topic)
logger.debug(s"Removing $prop from broker ${kafkaConfig.brokerId} for topic
Stopic")
}
}
updateThrottledList (LogConfig.LeaderReplicationThrottledReplicasProp,
quotas.leader)
updateThrottledList (LogConfig.FollowerReplicationThrottledReplicasProp,

quotas.follower)

}

PR AR EEFTRA T R, EEAESEE, TEIREY: 15min,

Manager.scala ~ ZkNodeChangeNotificationListener.scala T SeqViewLike.scala T SeqLike.scala = ConfigHandler.scala
125 /%

126 * PRI A Y 5. /config/changes/config change 12121

127 “ @param now

12§ = * @param notifications

12 */

13 private def purgeObsoleteNotifications(now: Long, notifications: Seq[String]) {
131 for (notification <- notifications.sorted) {

132 val notificationNode = segqNodeRoot + "/" + notification

13 val (data, stat) = zkUtils.readDataMaybeNull(notificationNode)

134 if (data.isDefined) {

13 // A0SR E B )k 2 % T S ) B R BN JR) K T o i S e, DU BT

13¢ ifl(now - stat.getCtime > changeExpirationMs) {|

137 debug( msg = s"Purging change notification $notificationNode")

13 [/ MR %A

13 | zkUtils.deletePath(notificationNode) |

14¢ }

141 }



(= DynamicConfigManager.scala {= ZkUtils.scala {= ZkNodeChangeNotificationListener.scala (= ConfigHandler.scala © KafkaServer.scala (€, ZkClient java

202 /*"

203 * RHFERCEEI, JTREISACE HEek

204 */ B ESERASHNIAR, PR EE RIS
205 def startup(): Unit = { Rt AR IR T— R E .

206 // BV EART S (BRIN: /config/changes) FHHFU4 M RIHIG I 7 545 &

207 configChangelistener.init()

208

209 // Apply all existing client/user configs to the ClientIdConfigHandler/UserConfigHandler to bootstrap the overrides
210 configHandlers.foreach {

211 case (ConfigType.User, handler) =>

212 // ConfigType.User -> new UserConfigHandler(quotaManagers, credentialProvider)

213 AdminUtils.fetchAlLLEntityConfigs(zkUtils, ConfigType.User).foreach {

214 case (sanitizedUser, properties) => handler.processConfigChanges(sanitizedUser, properties)

215 }

216 AdminUtils.fetchAlLLChildEntityConfigs(zkUtils, ConfigType.User, ConfigType.Client).foreach {

217 case (sanitizedUserClientId, properties) => handler.processConfigChanges(sanitizedUserClientId, properties)
218 }

219 case (configType, handler) =>

220 // ConfigType.Topic -> new TopicConfigHandler(logManager, config, quotaManagers)

221 // ConfigType.Client -> new ClientIdConfigHandler(quotaManagers)

222 // ConfigType.Broker -> new BrokerConfigHandler(config, quotaManagers)

223 AdminUtils.fetchAlLLEntityConfigs(zkUtils, configType).foreach {

224 case (entityName, properties) => handler.processConfigChanges(entityName, properties)

225 }

226 }

227 }

REGEE LA RERZ T LENEERES

=D i figh .scala @ Ki ver.scala = AdminUtils.scala (= ZkUtils.scala (= ZkNodeChangeNotificationListener.scala (= BaseProducer.scala
664 -

665 /**

666 * [ zk TH% LARE kR AT T R ER. <br />

667 * AR BRI z kbt R (R 4E R0 T sk 12<br />

668 * % rhh{Jl idicbr />

669 * MIRERIBTE T A PR BIEAFH 8 (SEEFD MRCEE R

670 * @param zkUtils zk [ [l 7S

671 * @param entityType SEfAZEA!, fn"users"

672 * @return R [FHEELAERE FHALARLHRNREGEE. Mapls

673 */

674 def fetchAllEntityConfigs(zkUtils: ZkUtils, entityType: String): Map[String, Properties] =
675 // Seqfiity W, RiFentity#HHliZentityMRCES S, LiMapik[al

676 zkUtils.getAllEntitiesWithConfig(entityType).map(entity => (entity, fetchEntityConfig(zkUtils, entityType, entity))).toMap



= DynamicConfigManager.scala ¢ KafkaServer.scala =AdminUtils.scala = ZkUtils.scala = ZkNodeChangeNotificationListene

935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
QKN

/x*
* WRIETE E R LAR R R IR zk FIZ SR 2B 0T B AR S IR 7155
* @param entityType SZfAZEHE), f"users"
* @return WIRTEEREARIEBALIE, REITEHISeqes; <br />
* MBRGEAE, NERE zkFIZLE BRI NS T aES
"y
def getAllEntltleswlthConflg(entltyType String): Seq[String] = {
/] BEIKE " users" T s RVLERT ERATE, AR IREOZAT SRR A

val entities = getChildrenParentMayNotExist(getEntityConfigRootPath(entityType))

if(entities == null)
// MR, #HikEl%ESeq
Seq.empty[String]

else
entities

getEntityConfigRootPath(entityType)#g B AR SCIY :

= DynamicConfigManager.scala ¢ KafkaServer.scala = AdminUtils.scala = ZkUtils.scala
165 /**

166 * R [BI4E E SRR RILE zk )28 0] BR A2

167 * @param entityType S:fAZEHS, 1. "users"

168 * @return 2[435 E AR zk P FI 40T #R 12 /config/users

169 */

170 def getEntityConfigRootPath(entityType: String): String =
171 ZkUtils.ConfigPath + "/" + entityType

179

Hrp, FHfcEEEZETopicConfigHandler:

N o Ul W N

10
11
12
13
14
15
16

def processConfigChanges(topic: String, topicConfig: Properties) {
// Validate the configurations.
// WHREARRNRESRE

val configNamesToExclude = excludedConfigs(topic, topicConfig)

/ AR HRHEE EENFE 2 X EE
val logs = logManager.logsByTopicPartition.filterKeys(_.topic ==
topic).values.toBuffer
// WMRABIEE
if (logs nonEmpty) {
/ BERINRENzkHEBSHIANEE, SIEMLogRERER
val props = new Properties()
/ RIMEINERE
props ++= logManager.defaultConfig.originals.asScala
// BHEBZMAEENFRE, URZZFETEZHRNESD, NEEputFpropsH
// ZBRERBERINERkeyNEE

topicConfig.asScala.foreach { case (key, value) =>

L Zk



if (!configNamesToExclude.contains(key)) props.put(key, value)
}
// EFIEHTEIlogConfig
val logConfig = LogConfig(props)
if ((topicConfig.containsKey(LogConfig.RetentionMsProp)
| | topicConfig.containsKey(LogConfig.MessageTimestampDifferenceMaxMsProp))
&& logConfig.retentionMs < logConfig.messageTimestampDifferenceMaxMs)
warn(s"${LogConfig.RetentionMsProp} for topic $topic is set to
${logConfig.retentionMs}. It is smaller than " +
s"${LogConfig.MessageTimestampDifferenceMaxMsProp}'s value
${logConfig.messageTimestampDifferenceMaxMs}. " +
s"This may result in frequent log rolling.")
// BEFEBEEMRE S XASHEERER

logs.foreach(_ .config = logConfig)

}
def updateThrottledList(prop: String, quotaManager: ReplicationQuotaManager) = {
if (topicConfig.containsKey(prop) && topicConfig.getProperty(prop).length > 0)
{
val partitions = parseThrottledPartitions(topicConfig, kafkaConfig.brokerId,
prop)

quotaManager .markThrottled(topic, partitions)
logger.debug(s"Setting $prop on broker ${kafkaConfig.brokerId} for topic:
$topic and partitions $partitions")
} else {
quotaManager.removeThrottle(topic)
logger.debug(s"Removing $prop from broker ${kafkaConfig.brokerId} for topic
Stopic")
}

}
updateThrottledList (LogConfig.LeaderReplicationThrottledReplicasProp,

quotas.leader)
updateThrottledList (LogConfig.FollowerReplicationThrottledReplicasProp,

quotas.follower)

}

4.16 KafkaiRigElHr 2 7 XiH BRI
APXEREN, FEFMEEHEEBERNTENETIN D XER.
AR EM D KA ™MRIZEFIRE .
BRI XIH
Map<String, Object> configs = new HashMap<>();

configs.put(ConsumerConfig.BOOTSTRAP SERVERS CONFIG, "nodel:9092");
configs.put(ConsumerConfig.KEY DESERIALIZER CLASS_ CONFIG, StringDeserializer.class);



0 N4 o U

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
38
34
35
36
37

configs.put(ConsumerConfig.VALUE DESERIALIZER_CLASS_CONFIG,
StringDeserializer.class);

configs.put(ConsumerConfig.CLIENT ID CONFIG, "mycsmr" + System.currentTimeMillis());
configs.put(ConsumerConfig.AUTO OFFSET RESET CONFIG, "earliest");

// IREHTEHAId

// configs.put(ConsumerConfig.GROUP_ID CONFIG, "csmr grp 01");

KafkaConsumer<String, String> consumer = new KafkaConsumer<String, String>(configs);

TopicPartition tp0 = new TopicPartition("tp demo 01", 0);
TopicPartition tpl = new TopicPartition("tp demo 01", 1);

TopicPartition tp2 = new TopicPartition("tp demo 01", 2);

/*
* MRMREHERAID, WRARFASENAERZEIREADKX
* N REFEEEREHRML D XEHE,
2/

consumer.assign(Arrays.asList(tp0, tpl, tp2));

consumer.seek(tp0, 0);
consumer.seek(tpl, 0);

consumer.seek(tp2, 0);
ConsumerRecords<String, String> records = consumer.poll(1000);

records.forEach(record -> {
System.out.println(record.topic() + "\t"
+ record.partition() + "\t"
+ record.offset() + "\t"

+ record.key() + "\t"

+

record.value());

)i

/1 BmERAHESE

consumer.close();

FEREHMassign 5 ERISTIN



¢ KafkaConsumer.java € SubscriptionState.java € Fetcher.java

1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064

*/
@Override
of public void assign(Collection<TopicPartition> partitions) {
acquireAndEnsureOpen();
try {
if (partitions == null) {
throw new IllegalArgumentException("Topic partition collection to assign to cannot
} else if (partitions.isEmpty()) {
| this.unsubscribe(); NRZITEEENESHE, WEERKRNEREDKER
} else {
Set<String> topics = new HashSet<>();
/7 8T ) A Ry X
for (TopicPartition tp : partitions) {
String topic = (tp != null) ? tp.topic() : null;
if (topic == null || topic.trim().isEmpty())
throw new IllegalArgumentException("“Topic partitions to assign to cannot ha\
/1 B FahRE i AR IS 94
topics.add(topic);
}
/7 XS TR B Ry X, nTRe T SR A RS B, DO T Al AL 32 R 3 X s e AT T T
this.coordinator.maybeAutoCommitOffsetsNow();
log.debug("Subscribed to partition(s): {}", Utils.join(partitions, separator: ™, "));
/7 R PR By X 4L Fi B subscriptions
this.subscriptions.assignFromUser(new HashSet<>(partitions));
metadata.setTopics(topics);
}

assignFromUserf4sCif :



174
175
176
177
178
179
180
181

¢ KafkaConsumer.java € SubscriptionState.java € Fetcher.java

/ * X
/ 3

* ORI 328 XA S P R e R IZ 0. <br />

* 12 )ik {@link #assignFromSubscribed(Collection)}/ [, ‘&AM ZE By I r X f iz

:t:/
public void hssignFromUser(Set<TopicPartition> partitions) {
/1 WEIT BB PR, AR EP 45 R
setSubscriptionType(SubscriptionType.USER_ASSIGNED);

// WA B Spartitions AN
if (!this.assignment.partitionSet().equals(partitions)) {
fireOnAssignment(partitions);

Map<TopicPartition, TopicPartitionState> partitionToState = new HashMap<>();

for (TopicPartition partition : partitions) {
TopicPartitionState state = assignment.stateValue(partition);
if (state == null)
state = new TopicPartitionState();
partitionToState.put(partition, state);
}
/7 FOEBCE WA Ay XA
this.assignment.set(partitionToState);
this.needsFetchCommittedOffsets = true;

BseekTIERES T TR XM MRISEFIAHE:

¢ KafkaConsumer.java € SubscriptionState.java ¢ Fetcher.java

1338 @0verride

1339 ®f public voiTopicPartition partition, long offset) {

1340 acquireAndEnsureOpen();

1341 try {

1342 if (offset < 0)

1343 throw new IllegalArgumentException(“seek offset must not be a negative number
1344

1345 log.debug("Seeking to offset {} for partition {}", offset, partition);
1346 this.subscriptions.seek(partition, offset);

1347 } finally {

1348 release();

1349 }

12CN

1

subscriptionsf#Jseek 75 AL :

¢ KafkaConsumer.java ¢ SubscriptionState.java ¢ Fetcher.java

294

295 public void seek(TopicPartition tp, long offset) {
296 assignedState(tp).seek(offset);

297 }



L EldseekpsLIn :

¢ KafkaConsumer.java ¢ SubscriptionState.java ¢ Fetcher.java
467 private void beek(long offset) {
468 this.position = offset;

469 this.resetStrategy = null;
470 }

LR poll AR :

€' MyProducer.java ¢' MyConsumer.java €. KafkaConsumer.java

1097 @Override

1098 ®f public ConsumerRecords<K, V> poll(long timeout)| {

1099 acquireAndEnsureOpen();

1100 try {

1101 if (timeout < ©)

1102 throw new IllegalArgumentException("Timeout must not be negative");
€ MyProducer.java € MyConsumer.java €, KafkaConsumer.java

11038 10ng siarl = CIME.MITIISECOonasy );

1109 long remaining = timeout;

1110 do {

1111 Map<TopicPartition, List<ConsumerRecord<K, V>>> records = pollOnce(remaining);

1112 if (!records.isEmpty()) {

Taaa> 11 hAafAana natitmnane +ha Latrnhad nAacAn Ae A AAan ~cAn A ALfL +ha nAavE nAnnA A Af LAa+rrhan

pollOnce /5 iARISEEN :

AREIFK:
¢ KafkaConsumer.java € ConsumerCoordinator.java ¢ SubscriptionState.java ¢ Fetcher.java
11163
1164 // send any new fetches (won't resend pending fetches)
1165 fetcher.sendFetches();
1166
% IERISE

BIERERENIFTRGRHRELEFKR:



¢ KafkaConsumer.java ‘e ConsumerCoordinator.java € SubscriptionState.java € Fetcher.java

193 * @return number of tetches sent
194 */
195 public int sendFetches() {

/7 A AmapfEdr. OSSR AN T AT A FetchRequestfitid # b 4

Map<Node, FetchRequest.Builder> fetchRequestMap =| createFetchRequests();

for (Map.Entry<Node, FetchRequest.Builder> fetchEntry : fetchRequestMap.entrySet()) {
final FetchRequest.Builder request = fetchEntry.getValue();
final Node fetchTarget = fetchEntry.getKey();

log.debug("Sending {} fetch for partitions {} to broker {}", isolationLevel, request.fetchData().keySet(),
203 fetchTarget);

204 client.send(fetchTarget, request)

205 .addListener(new RequestFuturelListener<ClientResponse>() {
206 @Override

An7 et meitlhT 2 wvadd AnCiimmman~ (P12 ameDNacmaman wmam=- AY r

client.sendZERMETEE, FiFbrokerlimaINmAy :

¢ KafkaConsumer.java ‘e ConsumerCoordinator.java € SubscriptionState.java ¢ Fetcher.java

203 fetchTarget);

204 client.send(fetchTarget, request)

205 .addListener(new RequestFuturelListener<ClientResponse>() {

206 @Override

207 ®f public void onSuccess(ClientResponse resp) {

208 FetchResponse response = (FetchResponbe) resp.responseBoc
WITAYIZEE:

¢ KafkaConsumer.java € ConsumerCoordinator.java € SubscriptionState.java € Fetcher.java

216 }

217

218 Set<TopicPartition> partitions = new HashSet<>(response.responseData().keySet());

219 FetchResponseMetricAggregator metricAggregator = new FetchResponseMetricAggregator(sensors, partitions);

220

221 for (Map.Entry<TopicPartition, FetchResponse.PartitionData> entry : response.responseData().entrySet()P {

222 TopicPartition partition = entry.getKey();

223 long fetchOffset = request.fetchData().get(partition).fetchOffset;

224 FetchResponse.PartitionData fetchData = entry.getValue();

225

226 log.debug("Fetch {} at offset {} for partition {} returned fetch data {}",

227 isolationLevel, fetchOffset, partition, fetchData);

228 completedFetches.add(new CompletedFetch(partition, fetchOffset, fetchData, metricAggregator,

229 resp.requestHeader().apiVersion()));

230 }

231

232 sensors.fetchLatency.record(resp.requestLatencyMs());

@A EHcreateFetchRequests T Al ZEE R 2HIIEK:



¢ KafkaConsumer.java € ConsumerCoordinator.java € SubscriptionState.java € Fetcher.java

770 7

777 @ private Map<Node, FetchRequest.Builder> createFetchRequests() {

778 // create the fetch info

779 Cluster cluster = metadata.fetch();

780 Map<Node, LinkedHashMap<TopicPartition, FetchRequest.PartitionData>>|fetchable = new LinkedHashMap<>();
781 for (TopicPartition partition :|fetchablePartitions()) |{

782 // fi4kIr X1 leaderfii{E(1)broker 17y,

783 Node node = cluster.leaderFor(partition);

784 if (node == null) {

785 metadata.requestUpdate();

786 } else if (!this.client.hasPendingRequegts(node)) {

787 // if there is a leader and no in-fflight requests, issue a new fetch

788 LinkedHashMap<TopicPartition, FetchRequest.PartitionData> fetch = fetchable.get(node);

789 if (fetch == null) {

790 fetch = new LinkedHashMap<>();

79 fetchable.put(node, fetch);

792 }

793

794 long position = this.subscriptions.position(partition);

795 fetch.put(partition, new FetchRequest.PartitionData(position, FetchRequest.INVALID LOG_START_OFFSET,
796 this.fetchSize));

797 log.debug("Added {} fetch request for partition {} at offset {} to node {}", isolationLevel,
798 partition, position, node);

799 } else {

800 log.trace("Skipping fetch for partition {} because there is an in-flight request to {}", partition, node);
¢ KafkaConsumer.java %€ ConsumerCoordinator.java € SubscriptionState.java € Fetcher.java

vz = —

803 | I

804 // create the fetches

05 Map<Node, FetchRequest.Builder>|requests = new HashMap<>();

06 for (Map.Entry<Node, LinkedHashMap<TopicPartition, FetchRequest.PartitionData>> entry : fetchable.entrySet()) {

07 Node node = entry.getKey();

Q
8
Q
806
Q
38
Q
38

08 FetchRequest.Builder fetch = FetchRequest.Builder.forConsumer(this.maxWaitMs, this.minBytes,
809 entry.getValue(), isolationLevel)

810 .setMaxBytes(this.maxBytes);

811 requests.put(node, fetch);

812 }

813 return requests;

814 }

fetchablePartitions 5 ARISCI :

¢ KafkaConsumer.java ‘€ ConsumerCoordinator.java ¢ SubscriptionState.java ¢ Fetcher.java

756 /**

757 * SR LR R (¥ 53 1X]

758 * @return

759 */

760 @ private List<TopicPartition> fetchablePartitions() {

761 Set<TopicPartition> exclude = new HashSet<>();

762 List<TopicPartition> fetchable =| subscriptions.fetchablePartitions();
763 if (nextInLineRecords != null && !nextInLineRecords.isFetched) {
764 exclude.add(nextInLineRecords.partition);

765 }

(o)}

for (CompletedFetch completedFetch : completedFetches) {

767 exclude.add(completedFetch.partition);
768 }

769 fetchable.removeAll(exclude);

770 return fetchable;

771 }



subscriptions.fetchablePartitions() /5 /&89SI :

€ KafkaConsumer.java %€ ConsumerCoordinator.java € SubscriptionState.java € Fetcher.java

303 /**

304 @ xR AR R A X

305 * @return

306 */

307 public List<TopicPartition> fetchablePartitions() {

308 List<TopicPartition> fetchable = new ArraylList<>(assignment.size());
309 for (PartitionStates.PartitionState<TopicPartitionState> state :|assignment.partitionstates()} {
310 if (state.value().isFetchable())

311 fetchable.add(state.topicPartition());

312 }

313 return fetchable;

314 }

&%, pollOnce 5 LR EIAIENAIER

¢ KafkaConsumer.java | ‘€ ConsumerCoordinator.java € SubscriptionState.java ¢ Fetcher.java

1163

1164 // send any new fetches (Won't resend pending fetches)

1165 fetcher.sendFetches();

1166

1167 long now = time.milliseconds();

1168 long pollTimeout = Math.min(coordinator.timeToNextPoll(now), timeout);
1169

1170 @f client.poll(pollTimeout, now, () - {

1173 // since a fetch might be completed by the background thread, we need -
1174 // to ensure that we do not block unnecessarily in poll()

1175 return !fetcher.hasCompletedFetches();

1176 1)

1178

1179 // after the long poll, we should check whether the group needs to rebalance
1180 // prior to returning data so that the group can stabilize faster

1181 if (coordinator.needRejoin())

1182 return Collections.emptyMap();

1183

1184 return fetcher.fetchedRecords()ﬂ

1185 Y

4.17 Kafka;Ri8 51t 2 HE FHIR

HHBRRVIENZEHBRE HTH SR, ERAMERNBETENFHBENIEEEENDX ()
INFEREERENREFETHRAID, ANNRTEE, RERSEETENRE,
REHBRETTRAEE, MAHEHERT .



1  Map<String, Object> configs = new HashMap<>();

2 configs.put(ConsumerConfig.BOOTSTRAP_ SERVERS CONFIG, "nodel:9092");

3 configs.put(ConsumerConfig.KEY DESERIALIZER CLASS CONFIG, StringDeserializer.class);

4  configs.put(ConsumerConfig.VALUE DESERIALIZER CLASS CONFIG,
StringDeserializer.class);

5 configs.put(ConsumerConfig.CLIENT ID_ CONFIG, "mycsmr" + System.currentTimeMillis());

6 configs.put(ConsumerConfig.AUTO OFFSET RESET CONFIG, "earliest");

7 // REHEEAI

8 configs.put(ConsumerConfig.GROUP_ID CONFIG, "csmr_grp 01");

9

10 KafkaConsumer<String, String> consumer = new KafkaConsumer<String, String>(configs);
11

12 consumer.subscribe(Collections.singleton("tp demo 01"));

13

14 ConsumerRecords<String, String> records = consumer.poll(1000);

15

16 records.forEach(record -> {

17 System.out.println(record.topic() + "\t"
18 + record.partition() + "\t"

19 + record.offset() + "\t"

20 + record.key() + "\t"

21 + record.value());

22 | });

23

24 /] mEEXRAHEHEBE

25 consumer.close();

consumer.subscribe J5iERYSCIN:

¢ KafkaConsumer.java

935 * /

@Override

937 @] public void subscribe(Collection<String> topﬁcs) {

938 subscribe(topics, new NoOpConsumerRebalancelListener());

LFEGERE-TSHUERITANERAES, B TSUE—TRER, SREBTENHMREREBENTNER
1%,

2RIAENoOpConsumerRebalancelistener, BMt+A#SAE:

NoOpConsumerRebalanceListenerfgstif :



¢ KafkaConsumer.java ¢ NoOpConsumerRebalanceListener.java

1 /o 0ol
17 package org.apache.kafka.clients.consumer.internals;
18
19 import ...
23 o
24 public class NoOpConsumerRebalanceListener implements ConsumerRebalancelListener {
25
26 @Override
27 ®f public void onPartitionsAssigned(Collection<TopicPartition> partitions) {}
28
29 @Override
30 ®f public void onPartitionsRevoked(Collection<TopicPartition> partitions) {}
3
32 }
1T ARISEI -

¢ KafkaConsumer.java € SubscriptionState.java € NoOpConsumerRebalanceListener.java

889 @Override

890 ®f public void subscribe(Collection<String> topics, ConsumerRebalancelListener listener) {

891 acquireAndEnsureOpen();

892 try {

893 if (topics == null) {

894 throw new IllegalArgumentException("Topic collection to subscribe to cannot be null");
895 } else if (topics.isEmpty()) {

896 // WitopicsEA AN Enull, (HAEEES,

897 /7 MG Z 2 T B S B

898 this.unsubscribe();

899 } else {

900 for (String topic : topics) {

901 if (topic == null || topic.trim().isEmpty())

902 throw new IllegalArgumentException(“Topic collection to subscribe to cannot con
903 }

904

905 throwIfNoAssignorsConfigured();

906

907 log.debug("Subscribed to topic(s): {}", Utils.join(topics, separator: ", "));

908 // subscriptions(ifff:.

909 |this.subscriptions.subscribe(new HashSet<>(topics), listener);

910 // e U A IV B 3SR

911 | metadata.setTopics(subscriptions.groupSubscription());

912 }

913 } finally {

914 release();

915 }

916 }

subscriptions#9iT IR ESTIN :



¢ KafkaConsumer.java ¢ SubscriptionState.java ¢ NoOpConsumerRebalanceListener.java

113

114 public void subscribe(Set<String> topics, ConsumerRebalancelListener listener) {
115 if (listener == null)

116 throw new IllegalArgumentException("RebalancelListener cannot be null");
117 [/ E RN AR E

118 setSubscriptionType(SubscriptionType.AUTO_TOPICS);

119

120 this.listener = listener;

121 4 // 1ZsubscriptionsffJi] {5 5

122 changeSubscription(topics);

123 }

1241

A EXTSubscriptionState g2 :

¢ KafkaConsumer.java ¢ SubscriptionState.java ¢ NoOpConsumerRebalancelListener.java

133 private void changeSubscription(Set<String> topicsToSubscribe) {
134 if (!this.subscription.equals(topicsToSubscribe)) {

135 this.subscription = topicsToSubscribe;

136 e this.groupSubscription.addAll(topicsToSubscribe);

137 }

138 }

FAF#poll B EIEApollOnce 734!

¢ KafkaConsumer.java € SubscriptionState.java € NoOpConsumerRebalancelListener.java

1102 @Override

1103 @f public ConsumerRecords<K, V> ong timeout) {

1104 acquireAndEnsureOpen();

1105 try {

1106 if (timeout < 0)

1107 throw new IllegalArgumentException("Timeout \gust not be negative");

1108

1109 if (this.subscriptions.hasNoSubscriptionOrUserAssignhqent())

1110 throw new IllegalStateException("Consumer is not Sybscribed to any topics or assig
1111

1112 // poll for new data until the timeout expires

1113 long start = time.milliseconds();

1114 long remaining = timeout;

1115 do {

1116 Map<TopicPartition, List<ConsumerRecord<K, V>>> records % pollOnce(remaining);
1117 if (!records.isEmpty()) {

1118 // before returning the fetched records, we can send off the next round of fet

pollOncefJCIR :



¢ KafkaConsumer.java € SubscriptionState.java ¢ NoOpConsumerRebalanceListener.java

1149 private Map<TopicPartition, List<ConsumerRecord<K, V>>> pollOnce(long timeout) {
1150 client.maybeTriggerWakeup();

1151 // Poll for coordinator events.

1152 // This ensures that the coordinator is known

1153 // and that the consumer has joined the group (if it is using group management).
1154 // This also handles periodic offset commits if they are enabled.

1155 [/ o FUIVE R i RS R A

1156 |coordinator.poll(time.milliseconds(), timeout);

1157

1158 [/ WO VAT R R BT a6 e g i, [ B4

1159 if (!subscriptions.hasAllFetchPositions())

1160 | updateFetchPositions(this.subscriptions.missingFetchPositions());

1161

1162 // if data is available already, return it immediately

1163 Map<TopicPartition, List<ConsumerRecord<K, V>>> records = fetcher.fetchedRecords();
1164 if (!records.isEmpty())

1165 return records;

1166 |

1167 // send any new fetches (won't resend pending fetches)

1168 fetcher.sendFetches();

coordinator.pollfa =AM Ebrokeri2 XRIBEE R,

EE7EHRupdateFetchPositions 57ER T AIRITHENER D KRB RISEES, WEMREAS XONREER
R, XEFFAEE RRRHRMIBEFFI8HZR T

¢ KafkaConsumer.java € SubscriptionState.java ¢ NoOpConsumerRebalanceListener.java

1776 */

1777 private void updateFetchPositions(Set<TopicPartition> partitions) {

1778 // lookup any positions for partitions which are awaiting reset (which may be the
1779 // case if the user called seekToBeginning or seekToEnd. We do this check first to
1780 // avoid an unnecessary lookup of committed offsets (which typically occurs when
1781 // the user is manually assigning partitions and managing their own offsets).

1782 fetcher.resetOffsetsIfNeeded(partitions);

1783

1784 if (!subscriptions.hasAllFetchPositions(partitions)) {

1785 // if we still don't have offsets for the given partitions, then we should either
1786 // seek to the last committed position or reset usirk the auto reset policy
1787

1788 // first refresh commits for all assigned partitions

1789 coordinator.refreshCommittedOffsetsIfNeeded();

1790

1791 // then do any offset lookups in case some positions are not known

1792 fetcher.updateFetchPositions(partitions);

1793 }

1794 }

FEFifetcher.resetOffsetsIfNeeded /5 3ERISCH] :



¢ KafkaConsumer.java ¢ Fetcher.java € RequestFuture.java € Metadata.java € SubscriptionState.java € NoOpConsume

244 /**

245 * T AR U B RS ) I X, AR E W

246 * @param partitions ;LI E i L 101X

247 * /

248 @ public void fesetOffsetsIfNeeded(Set<TopicPartition> partitions) {
249 final Set<TopicPartition> needsOffsetReset = new HashSet<>();
250 for (TopicPartition tp : partitions) {

251 /7 WA R CZ AR X, IR HAZ S X A R R E

252 if (subscriptions.isAssigned(tp) && subscriptions.isOffsetResetNeeded(tp))
253 [/ BT R XN #] set i

254 needsOffsetReset.add(tp);

255 }

256 /] WS AT, W E mE RS

257 if (!needsOffsetReset.isEmpty()) {

258 resetOffsets(needsOffsetReset);

259 }

260 }

resetOffsetshy ARSI :

¢ KafkaConsumer.java ¢ Fetcher.java € RequestFuture.java € Metadata.java € SubscriptionState.java ¢ NoOpConsumerRebalanceListener.java
413 @ private void resetOffsets(final Set<TopicPartition> partitions) {
414 final Map<TopicPartition, Long> offsetResets = new HashMap<>();
415 final Set<TopicPartition> partitionsWithNoOffsets = new HashSet<>();
416 for (final TopicPartition partition : partitions) {
417 // Mk TE i R MR X RS k. EARLIEST | LATEST | CikAb B
418 // G PR B partitionsWithNoOffsets
419 | offsetResetStrategyTimestampkpartition, offsetResets, jpartitionsWithNoOffsets);
420 }
421 final Map<TopicPartition, OffsetData> offsetsByTimes
422 =|retrieveOffsetsByTimes(offsetResets, Long.MAX_VALUE, requireTimestamps: false);
423 for (final TopicPartition partition : partitions) {
424 final OffsetData offsetData = offsetsByTimes.get(partition);
425 if (offsetData == null) {
426 partitionsWithNoOffsets.add(partition);
427 continue;
428 }
429 // we might lose the assignment while fetching the offset, so check it is still active
430 /] A X E WS
431 if (subscriptions.isAssigned(partition)) {
432 log.debug("Resetting offset for partition {} to offset {}.", partition, offsetData.offset);
433 this.subscriptions.seek(partition, offsetData.offset);
3 }
435 }
436 if (!partitionsWithNoOffsets.isEmpty()) {
437 throw new NoOffsetForPartitionException(partitionsWithNoOffsets);
438 3




¢ KafkaConsumer.java ¢ Fetcher.java ¢ RequestFuture.java € Metadata.java ¢ SubscriptionState.java ¢ NoOpCor

JO7

390 private void offsetResetStrategyTimestamp(
39 final TopicPartition partition,
392 final Map<TopicPartition, Long> output,
393 final Set<Top1cPart1t10n> partitionsWithNoOffsets) {
394 [/ FRIOE E A 1) SN
395 OffsetResetStrategy: subscriptions.resetStrategy(partition);
396 /] BRI
) if (strategy == OffsetResetStrategy|EARLIEST)
398 output.put(partition, ListOffsetRequest.EARLIEST_TIMESTAMP);
399 /7 WS
400 else if (strategy == OffsetResetStrategy.LATEST)
491 output.put(partition, endTimestamp());
402 else
403 = /7 WA FIRMRS AL, R Z 8y XY In#]4EApartitionsWithNoOffsets
404 partitionsWithNoOffsets.add(partition);
405 }

EFRNZIMERT: BAREEERBREETIS XNFEBEIFREE, RERXEFR, EIEMNERNS XFIRE

Hrh FEFR

421 final Map<TopicPartition, OffsetData> offsetsByTimes
422 4 retrieveOffsetsByTimeskoffsetResets, Long.MAX_VALUE, requirelimestamps: false);

HE@brokerRiEK, RBMEADXNREE, EMREENE:

¢ KafkaConsumer.java ¢ Fetcher.java ¢ RequestFuture.java € Metadata.java € SubscriptionState.java ¢ NoOpConsumerRebalanceListener.jav
qo4 7 _—

465 @ private Map<TopicPartition, OffsetData4 retrieveOffsetsByTimesk

466 Map<TopicPartition, Long> timestampsToSearch, long timeout, boolean requireTimestamps) {
467 if (timestampsToSearch.isEmpty())

468 return Collections.emptyMap();

469

470 long startMs = time.milliseconds();

471 long remaining = timeout;

472 do {

473 // [broker kiR, FRHU & 1840 X i3 e b ks it

474 RequestFuture<Map<TopicPartition, OffsetData>> future =

475 sendListOffsetRequests(requireTimestamps, timestampsToSearch);

476 client.poll(future, remaining);

477

A70 i€ /1 L£udkiina S aNAnA/N)



¢ KafkaConsumer.java ¢ Fetcher.java € RequestFuture. java € Metadata.java € SubscriptionState.java € NoOpConsumerRebalanceLi

621 * @return A response which can be polled to obtain the corresponding timestamps and offsets
622 */
623 @ private RequestFuture<Map<TopicPartition, OffsetData>>| sendListOffsetRequests(
624 final boolean requireTimestamps,
625 final Map<TopicPartition, Long> timestampsToSearch) {
626 // Group the partitions by node.
627 final Map<Node, Map<TopicPartition, Long>> timestampsToSearchByNode = new HashMap<>();
628 for (Map.Entry<TopicPartition, Long> entry: timestampsToSearch.entrySet()) {
20 TanirPartitinn +n = antrv catkewv()-
@ KafkaConsumerjava « (@ Fetcherjava © (@ RequestFuturejava -~ & Metadatajava « (@ SubscriptionStatejava « (@ NoOpConsumerRebalanceListener.java
o PO T IEOTIE T E T g+ ottt S o  t T frr 14— 1 et A T+ et Ay v 8 e\ 1 73
650 for (Map Entry<Node, Map<Top1cPart1t10n, Long>> entry : timestampsToSearchByNode.entrySet()) {
651 /] foR, WS nET A, FElibrokerik 1] (1) 45
652 IsendLlstoffsetRequestkentry getKey(), entry.getValue(), requireTimestamps)
addLlstenerknew RequestFuturelListener<Map<TopicPartition, OffsetData>>() {

@0verride
public void onSuccess(Map<TopicPartition, OffsetData> value) {
synchronized (listOffsetRequestsFuture) {
fetchedTimestampOffsets.putAll(value);
if (remainingResponses.decrementAndGet() == © && !listOffsetRequestsFuture.isDone())
listOffsetRequestsFuture.complete(fetchedTimestampOffsets);

@0verride
public void onFailure(RuntimeException e) {
synchronized (listOffsetRequestsFuture) {
// This may cause all the requests to be retried, but should be rare.
667 if (!listOffsetRequestsFuture.isDone())
668 listOffsetRequestsFuture.raise(e);

671 3
672 }
673 return listOffsetRequestsFuture;

RIZHIIE R ZListOffsetRequestigK:



¢ KafkaConsumer.java ¢ Fetcher.java € RequestFuture.java € Metadata.java € SubscriptionState.java € NoOpConsumerRebalancel

681
682 /¥
683 * JZifListOffsetRequest|ii>RK#FE fibroker, HHER & 1280 X A A 02 N [l 455 L
684 * @param node [iWAN T R A Ik TR
685 * @param timestampsToSearch 12/17; X H1H Bl )k map (s
686 * @param requireTimestamp /{7 Zibroker (M N s iR )5 2
687 * @return 0] LLE IS pol 111y ARG PA B2 1 IR ] A A2 ik 1 e NG 42
7 688 */
i 689 private RequestFuture<Map<TopicPartition, OffsetData>> fendListOffsetRequest(
; 690 final Node node,
691 final Map<TopicPartition, Long> timestampsToSearch,
692 boolean requireTimestamp) {
3 693

ListOffsetRequest.Builder builder = ListOffsetRequest.Builder
694 .forConsumer(requireTimestamp, isolationLevel)
5 .setTargetTimes(timestampsToSearch);

697 log.trace("Sending ListOffsetRequest {} to broker {}", builder, node);

98 return client.send(node, builder)

.compose((response, future) - {
ListOffsetResponse lor = (ListOffsetResponse) response.responseBody();
log.trace("Received ListOffsetResponse {} from broker {}", lor, node);
handlelListOffsetResponse(timestampsToSearch, lor, future);

s

ZIEKTEBroker Y Rb I :

¢ KafkaConsumer.java ¢ Fetcher.java ¢~ KafkaApis.scala ¢ RequestFuture.java € Metadata.java € Subs
109 */

110 def handle(request: RequestChannel.Request) {

111 try {

112 trace( msg = s"Handling request:${request.requestDesc( details = true)} frc
113 s"securityProtocol:${request.context.securityProtocol},principal:${re
114 request.header.apiKey match {

115 /7 AU R P AL PRIZ A

116 case ApiKeys.PRODUCE => handleProduceRequest(request)

117 /] AL

118 case ApiKeys.FETCH => handleFetchRequest(request)

119 case ApiKeys.LIST_OFFSETS => handleListOffsetthuest(request)

120 case ApiKeys.METADATA => handleTopicMetadataRequest(request)

121 case ApiKeys.LEADER AND ISR => handlelLeaderAndIsrRequest(request)

RS



¢ KafkaConsumer.java ¢ Fetcher.java ¢~ KafkaApis.scala ¢ RequestFuture.java ¢ Metadata.ja

def handlelListOffsetRequest(request: RequestChannel.Request) {

699 val version = request.header.apiVersion()

700

701 val mergedResponseMap = if (version == @)

702 handleListOffsetRequestVe(request)

703 else

704 // BEEE R

705 handleListOffsetRequestV1AndAbove(request)

706

707 sendResponseMaybeThrottle(request, requestThrottleMs => new Lis

708 }

b ERIE

¢ KafkaConsumer.java ¢ Fetcher.java ¢~ KafkaApis.scala =Log.scala —LogSegment.scala ¢ RequestFuture.java ¢ Metadat
rou F Sopunissiiap 1 unu!E!!zz!!!!!ﬂ!ﬂzglLuLua

761 }

/T'. )

763 private de* handleListoffsetRequestVlAndAbove(+equest : RequestChannel.Request): Map[TopicP:z
764 val correlationId = request.header.correlationId

765 val clientId = request.header.clientId

766 val offsetRequest = request.body[ListOffsetRequest]

~
N
~

MRZRBRE, HEIRRERBRNREEE, URTEHMN, WFERETEAD XURNEREX:

¢ KafkaConsumer.java € Fetcher.java ¢= KafkaApis.scala = Log.scala = LogSegment.scala € RequestFuture.java ¢ Metadata.java € SubscriptionState.j:

801 if (timestamp == ListOffsetRequest.LATEST_TIMESTAMP)

802 TimestampOffset(RecordBatch.NO_TIMESTAMP, lastFetchableOffset)

803 else {

804 def allowed(timestampOffset: TimestampOffset): Boolean =

805 timestamp == ListOffsetRequest.EARLIEST_TIMESTAMP || timestampOffset.offset < lastFetchableOffset
806

207 fetchOffsetForTimestamp(topicPartition, timestamp)

808 .filter(allowed).getOrElse(TimestampOffset.Unknown)

809 }



¢ KafkaConsumer.java ¢ Fetcher.java ¢ KafkaApis.scala = Log.scala = LogSegment.scala € RequestFuture.java %€ Metadata.java

452
453
454
455
456
457
458

460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479

ST HBEE, MiEEMbroker&ixListOffsetRequestiBsk, FREUIEEF D X REEMITEEEE:

F)

/%%
R S P IR R R R B e AR A ki B
*
* iR [1loption(TimestampOffset). T
*
* - R H S Beb i SR A BEAR LU AR E i/, IR [None
* - WARHERE %1[' H SRR AR EL AR 2 1 5E. JZ[7INone
* - T B A R S TR L AR e IO, s T AR AT I [
* RS fngax(f\ RIS AN SV RS L B AN AR Sl nr WL IR B2 L)
* [N AE: Message.NoTimestamp
* - AR, JR[7Option(TimestampOffset). nlfigfy, tnffEd
* o (e RS AL AR S I IO B AN L kS B, DR RS BEAE T AL i B8 B K125 T startingOffset i fhits

* @param timestamp The timestamp to search for.
* @param startingOffset The starting offset to search.

€ Subscripti

* @return the timestamp and offset of the first message that meets the requirements. None will be returned

*/

def findOffsetByTimestamp(timestamp: Long, startingOffset: Long = baseOffset): Option[TimestampOffset] = {

// Get the index entry with a timestamp less than or equal to the target timestamp
val timestampOffset = timeIndex.lookup(timestamp)
val position = index.lookup(math.max(timestampOffset.offset, startingOffset)).position

// Search the timestamp

Option(log.searchForTimestamp(timestamp, position, startingOffset)).map { timestampAndOffset =>

TimestampOffset(timestampAndOffset.timestamp, timestampAndOffset.offset)

¢ KafkaConsumer.java ¢ Fetcher.java %€ Metadata.java € SubscriptionState.java ¢ NoOpConsumerRebalanceListener.java
676 /**

677 * JZiXListOffsetRequestifi K #45 E broker, FHUHR 2 125 X K 47 02 1N [l 11

678 * @param node [n] WM T A A ik oK

679 * @param timestampsToSearch 1-/807 X FI [ Filhf [l map 75

6380 * @param requ1reT1mestamp JETS i Eibroker (E I v s ) WDIpr {5 B

681 * @return 1] LU po 111 J ORI PAT R IR i) A T R0 G

682 */

683 private RequestFuture<Map<TopicPartition, OffsetData>> sendListOffsetRequest(

684 final Node node,

685 final Map<TopicPartition, Long> timestampsToSearch,

686 boolean requireTimestamp) {

687 ListOffsetRequest.Builder builder = ListOffsetRequest.Builder

688 .forConsumer(requireTimestamp, isolationLevel)

689 .setTargetTimes(timestampsToSearch);

690

691 log.trace("Sending ListOffsetRequest {} to broker {}", builder, node);

692 return client.send(node, builder)

693 ®f .compose((response, future) - {

696 ListOffsetResponse lor = (ListOffsetResponse) response.responseBody();
697 log.trace("Received ListOffsetResponse {} from broker {}", lor, node);
698 handlelListOffsetResponse(timestampsToSearch, lor, future);
699 s

701 }

VR handleListOffsetResponse M EIRENAIRIGEE S



¢ KafkaConsumer.java ¢ Fetcher.java <= KafkaApis.scala —Log.scala — LogSegment.scala ¢ RequestFuture.java %€ Metadata.java

7106 Tt lui il @ ull cImEStamp (-XL IS [ SLUrneu Isceau wilerr recessar y .
719 */
720 @SuppressWarnings("deprecation™)
721 @ private voih handleListOffsetResponse(MaL<TopicPartition, Long> timestampsToSearch,
722 ListOffsetResponse listOffsetResponse,
723 RequestFuture<Map<TopicPartition, OffsetData>> future) {
724 Map<TopicPartition, OffsetData> timestampOffsetMap = new HashMap<>();
725 for (Map.Entry<TopicPartition, Long> entry : timestampsToSearch.entrySet()) {
726 /7 38 Jyts B i Ay X
¢ KafkaConsumer.java ¢ Fetcher.java ¢ KafkaApis.scala =Log.scala
LA™ J
784 }
785 if (!future.isDone())

786 future.complete(timestampOffsetMap);

complete/5ERF5MIER. Hcomplete5EEAZ/E, successedfsikiREltrue,
BN {RZEE SR i@idvalue 5 iAEIRE:

¢ KafkaConsumer.java € Fetcher.java € RequestFuture.java ©_AtomicReference.java ¢ KafkaApis.scala =Log.scala = LogSegment.scala
112

113 /**

114 ® x RuhsERkitR. MiZERHZE, successedb}ikWU”ﬁM\HEVJtrue

115 *[d] oy Phidiikvalue Jy i 3B

116 * @param value corresponding value (or null if there is none)

117 * @throws IllegalStateException if the future has already been completed

118 * @throws IllegalArgumentException if the argument is an instance of {@link RuntimeException}

119 */

120 public void complete(T value) {

121 try {

122 if (value instanceof RuntimeException)

123 throw new IllegalArgumentException("The argument to complete can not be an instance of R
124 /1 ¥

125 if (!result.compareAndSet(INCOMPLETE_SENTINEL, value))

126 throw new IllegalStateException("Invalid attempt to complete a request future which is a
127 fireSuccess();

128 } finally {

129 completedLatch.countDown();

130 }

131 }

Bl: T=EoffsetsByTimestIEMZE T EFfuture.value)iE., LIENTERS XNBEBECZRET T

¢ KafkaConsumer.java ¢ Fetcher.java € RequestFuture. java € AtomicReference.java ¢ KafkaApis.scala —Log.scala —LogSegme
420 }

421 final Map<TopicPartition, OffsetData> offsetsByTimes

422 = retrieveOffsetsByTimes(offsetResets, Long.MAX_VALUE, requirelimestamps: false);

423 for (final TopbicPartition pbartition : partitions) {



¢ KafkaConsumer.java ¢ Fetcher.java ¢ RequestFuture.java c

O

482
483

A oA

pollOnce5i%:

77 S R )

if (future.succeeded())
return future.value()d

¢ KafkaConsumer.java ¢ Fetcher.java ¢ RequestFuture.java €, AtomicReference.java ¢ KafkaApis.scala —Log.scala
1149 private Map<TopicPartition, List<ConsumerRecord<K, V>>> pollOnce(long timeout) {
1150 client.maybeTriggerWakeup();

1151 // Poll for coordinator events.

1152 // This ensures that the coordinator is known

1153 // and that the consumer has dioined the group (if it is using group management)

EEMERDXNRBEZE, MAINREERERERT:

¢ KafkaConsumer.java

1157
1158
1159
hl 1160
1161
1162
1163
4 1164
« 1165
i 1166

1167

1168

1169

¢ Fetcher.java € RequestFuture.java € AtomicReference.java ¢~ KafkaApis.scala —Log.scala =LogSe
CUVI vaniawwva -P\.IJ.J.\ \.&Illc-llld.d..l.&d:\-\lllud\,J \.J.III:U\‘\.I,
/1 WA IR SE IR LI S i RS B 1184

if (!subscriptions.hasAllFetchPositions())
UL BRI de LRl ] (this . subscriptions.missingFetchPositions());

// if data is available already, return it immediately
Map<TopicPartition, List<ConsumerRecord<K, V>>> records = fetcher.fetchedRecords();
if (!records.isEmpty())

return records;

// send any new fetches| (won't resend pending fetches)
fetcher.sendFetches();

NFHERE, THRETHRRBZERRE]__consumer_offsets FFAH:

¢ KafkaConsumer.java ¢ Fetcher.java ¢ RequestFuture.java € AtomicReference.java ¢ KafkaApis.scala —Log.scala =Lo
1147 * @return The fetched records (may be empty)

1148 */

1149 private Map<TopicPartition, List<ConsumerRecord<K, V>>> pollOnce(long timeout) {
1150 client.maybeTriggerWakeup();

1151 // Poll for coordinator events.

1152 // This ensures that the coordinator is known

1153 // and that the consumer has joined the group (if it is using group management).
1154 // This also handles periodic offset commits if they are enabled.

1155 /7 S o IV ) ks 4 AL

1156 coordinator.poll(time.milliseconds(), timeout);

1157

poll 75 ERIEE :



¢ KafkaConsumer.java ‘€ ConsumerCoordinator.java ¢ Fetcher.java ¢ RequestFuture.jav

Z7 0 WU O TTOW, COl T el oM LI MILIISTeuiius
i 277 */
| 278 public void poll(long now, long remainingMs) {
279 /1 VAT RS B3R5 O g i [l
| 280 invokeCompletedOffsetCommitCallbacks();
¢ KafkaConsumer.java € ConsumerCoordinator.java €' AbstractCoordinai
316 now = time.milliseconds();
1317 }
| -
318 }
| 319
320 maybeAutoComnitOffsetsAsync(now);
] 321 }
MBE B ERERIEESbrokerfy  consumer offsets £, MmaybeAutoCommitOffsetsAsynchyst
I
¢ KafkaConsumer.java %€ ConsumerCoordinator.java ¢! AbstractCoordinator.java € Heartbeat.java ¢ Fetcher
637 /X**
638 * WR E A A R T CE true, WU SR DR ST e iR Bt
639 * aram now
640 */
641 private void jnaybeAutoCommitOffsetsAsync(long now) {
642 if (autoCommitEnabled) {
643 if (coordinatorUnknown()) {
644 this.nextAutoCommitDeadline = now + retryBackoffMs;
645 } else if (now >= nextAutoCommitDeadline) {
646 /7 WA RTINS Rk B e A RS BN [a) . 00 Sy 2D B A ki RR B
647 this.nextAutoCommitDeadline = now + autoCommitIntervalMs;
648 /] 50 HEEAL
649 doAutoCommitOffsetsAsync();
650 }
651 }
652 }

doAutoCommitOffsetsAsynchIsCE] :



U7 7
660 * 5eob F A A A
661 */
662 private void doAutoCommitOffsetsAsync() {
663 Map<TopicPartition, OffsetAndMetadata> allConsumedOffsets = subscriptions.allConsumed();
664 log.debug("Sending asynchronous auto-commit of offsets {}", allConsumedOffsets);
{665
666 /1 SRS kg
667 ®f commitOffsetsAsync(allConsumedOffsets, (offsets, exception) - {
1670 if (exception != null) {
671 log.warn("Asynchronous auto-commit of offsets {} failed: {}", offsets, excepti
672 if (exception instanceof RetriableException)
673 nextAutoCommitDeadline = Math.min(time.milliseconds() + retryBackoffMs, ne
674 } else {
675 log.debug("Completed asynchronous auto-commit of offsets {}", offsets);
676 }
677 1)
679 }
commitOffsetsAsynchISCI :
€ KafkaConsumer.java %€ ConsumerCoordinator.java € AbstractCoordinator.java %€ Heartbeatjava € Fetcher.java € RequestFuture.java €, AtomicReference.java ¢ KafkaApis.
517 public void commitOffsetsAsync(final Map<TopicPartition, OffsetAndMetadata> offsets, final OffsetCommitCallback callback) {
518 invokeCompletedOffsetCommitCallbacks();
519
520 if (!coordinatorUnknown()) {
521 [/ WA RAL R, W A
522 doCommitOffsetsAsync(offsets, callback);
523 } else {
524 // we don't know the current coordinator, so try to find it and then send the commit
525 // or fail (we don't want recursive retries which can cause offset commits to arrive
526 // out of order). Note that there may be multiple offset commits chained to the same
527 // coordinator lookup request. This is fine because the listeners will be invoked in
528 // the same order that they were added. Note also that AbstractCoordinator prevents
529 // multiple concurrent coordinator lookup requests.
530 | pendingAsyncCommits.incrementAndGet(); |
531 lookupCoordinator().addListener(new RequestFuturelListener<Void>() {
532 @Override
533 ®f public void onSuccess(Void value) {
534 pendingAsyncCommits.decrementAndGet();
535 doCommitOffsetsAsync(offsets, callback);
536 }
537
538 @Override
539 ef public void onFailure(RuntimeException e) {
540 pendingAsyncCommits.decrementAndGet();
541 completedOffsetCommits.add(new OffsetCommitCompletion(callback, offsets,
542 new RetriableCommitFailedException(e)));
543 }
544 s
545 }

¢ KafkaConsumer.java %€ ConsumerCoordinator.java € AbstractCoordinator.java %€ Heartbeat.java ¢ Fetcher.java ¢ RequestFuture.java

=
an

FERERERBEONR, WRAMFREA, BERLIE
RARHM, WRPRREFRS, EXAMER, FHIZE FIRIERERSE:



€ KafkaConsumer.java e ConsumerCoordinator.java € AbstractCoordinator.java € Heartbeat.java € Fetcher.java € RequestFuture.java €, AtomicReference.java ¢ KafkaApis.si
557 7

558 Y private void hoCommitoffsetsAsync(final Map<TopicPartition, OffsetAndMetadata> offsets, final OffsetCommitCallback callback) {

559 this.subscriptions.needRefreshCommits();

/1 RIEFEACS
. . IEIRRE EHNE KRB B IINE

RequestFuture<Void> future = sendOffsetCommitRequest(offsets); RIZIRS S RAGEREVANIERR

final OffsetCommitCallback cb = callback == null ? defaultOffsetCommitCallback : callback;

future.addListener|{(new RequestFuturelListener<Void>() {

@Override
public void onSuccess(Void value) {
if (interceptors != null)

| interceptors.onCommit(offsets);

MRRETEERE, WEBEERNSEE

569 completedOffsetCommits.add(new OffsetCommitCompletion(cb, offsets, exception: null));

570 } EA TSR RIOLIE

571

572 @Override

573 of public void onFailure(RuntimeException e) {

574 Exception commitException = e;

575

576 if (e instanceof RetriableException)

577 commitException = new RetriableCommitFailedException(e);
57¢

579 completedOffsetCommits.add(new OffsetCommitCompletion(cb, offsets, commitException));
580 }

581 s

582 }

EErsendOffsetCommitRequestfySLIR :

1. BREHRHERANEZ

2. RERIBFEERRIFERIR

3. RIXER
¢ KafkaConsumer.java e ConsumerCoordinator.java €/ AbstractCoordinator.java € Heartbeat java € Fetcher.java € RequestFuture.java €, AtomicReference.java = KafkaAj
714 */
@ private RequestFuture<Void> sendOffsetCommitRequest(final Map<TopicPartition, OffsetAndMetadata> offsets) {

if (offsets.isEmpty())
return RequestFuture.voidSuccess();

[/ AARALDM A%
Node coordinator = checkAndGetCoordinator(); I
720 if (coordinator == null)
721 return RequestFuture.coordinatorNotAvailable();
722
723 \ /1 RS R AT i R X Y
724 Map<TopicPartition, OffsetCommitRequest.PartitionData> offsetData = new HashMap<>(offsets.size());
725 for (Map.Entry<TopicPartition, OffsetAndMetadata> entry : offsets.entrySet()) {
726 OffsetAndMetadata offsetAndMetadata = entry.getValue();
727 if (offsetAndMetadata.offset() < ©) {
728 return RequestFuture.failure(new IllegalArgumentException("Invalid offset: " + offsetAndMetadata.offset()));
729 }
30 offsetData.put(entry.getKey(), new OffsetCommitRequest.PartitionData(
731 offsetAndMetadata.offset(), offsetAndMetadata.metadata()));
729 hY
¢ KafkaConsumer.java %€ ConsumerCoordinator.java € AbstractCoordinator.java € Heartbeat java € Fetcher.java € RequestFuture.java €_Atomic
743 return RequestFuture.failure(new CommitFailedException());
744
745 OffsetCommitRequest.Builder builder = new OffsetCommitRequest.Builder(this.groupId, offsetData).
746 setGenerationId(generation.generationId).
747 setMemberId(generation.memberId).
748 setRetentionTime (OffsetCommitRequest.DEFAULT_RETENTION_TIME);
749
750 log.trace("Sending OffsetCommit request with {} to coordinator {}", offsets, coordinator);
751
752 return client.send(coordinator, builder)
753 .compose(new OffsetCommitResponseHandler(offsets));




7E£KafkaServerfhbIBRYAT i :

dinator.java

¢~ KafkaApis.scala ¢ AbstractCoordinator.java %€ Heartbeat.java ¢ Fetcher.java ¢ RequestFuture.java
= - . e —

def handle(request: RequestChannel.Request) {
try {

{

trace( msg = s"Handling request:$%{request.requestDesc( details = true)} from connec

s"securityProtocol:${request.context.securityProtocol},principal:${request.co

request.header.apiKey match {

[/ BRI AL BE A
case ApiKeys.PRODUCE => handleProduceRequest(request)
/] WEEE

case ApiKeys.FETCH => handleFetchRequest(request)

case ApiKeys.LIST_OFFSETS => handlelListOffsetRequest(request)

case ApiKeys.METADATA => handleTopicMetadataRequest(request)

case ApiKeys.LEADER_AND_ISR => handlelLeaderAndIsrRequest(request)

case ApiKeys.STOP_REPLICA => handleStopReplicaRequest(request)

case ApiKeys.UPDATE_METADATA => handleUpdateMetadataRequest(request)

case ApiKeys.CONTROLLED_SHUTDOWN => handleControlledShutdownRequest(request)
case ApiKeys. =>| handleOffsetCommitRequest(request)
case ApiKeys.OFFSET_FETCH => handleOffsetFetchRequest(request)

handleOffsetCommitRequestAYSCIY :

dinator.java

T

275
276
277
278
279

280

¢z KafkaApis.scala ¢ AbstractCoordinator.java € Heartbeat.java ¢ Fetcher.java cF

:+:/

def| handleOffsetCommitRequest|request: RequestChannel.Request) {
val header = request.header
val offsetCommitRequest = request.body[OffsetCommitRequest]




dinator.java ¢ KafkaApis.scala ¢ AbstractCoordinator.java ‘€ Heartbeat.java c
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// call coordinator to handle commit offset

groupCoordinator /handleCommitOffsets|(

offsetCommitRequest.groupld,
offsetCommitRequest.memberld,
offsetCommitRequest.generationld,
partitionData,
sendResponseCallback)

HERANEZRAILE:

dinator.java

SO

485

491
492

dinator.java

¢= KafkaApis.scala — GroupCoordinator.scala € AbstractCoordinator.java € Heartbeat.java ¢ Fetcher.java € Reques
|EE=I am | CDPUI oS VCaQllUQUN

*/
def| handleCommitOffsets(groupId: String,
memberId: String,
generationId: Int,
offsetMetadata: immutable.Map[TopicPartition, OffsetAndMetadata],
responseCallback: immutable.Map[TopicPartition, Errors] => Unit) {
validateGroup(groupId) match {

case Some(error) => responseCallback(offsetMetadata.mapValues( => error))

¢ KafkaApis.scala — GroupCoordinator.scala € AbstractCoordinator.java € Heartbeatjava ¢ Fetcher.java ¢ Reques'

case NI =>
doCommitOffsets|(group, memberId, generationId, NO_PRODUCER_ID, NO_PRODUCER_EPOCH,

offsetMetadata, responseCallback)

doCommitOffsetsgySLI :

dinator.java
536

537

i
0

=
3

[

539
540
541
542
543
544

¢ KafkaApis.scala — GroupCoordinator.scala €' AbstractCoordinator.java € Heartbeat.java ¢ Fetcher.java € RequestFutun
*/
private def doCommitOffsets(group: GroupMetadata,
memberId: String,
generationId: Int,
producerId: Long,
producerEpoch: Short,
offsetMetadata: immutable.Map[TopicPartition, OffsetAndMetadata],
responseCallback: immutable.Map[TopicPartition, Errors] => Unit) {

groun_inlock {



linator.java ¢ KafkaApis.scala = GroupCoordinator.scala € AbstractCoordinator.java € Heartbeat.java ¢ Fetcher.java

yo———— B BTSS g e e
556 responseCallback(offsetMetadata.mapValues(_ => Errors.ILLEGAL_GENERATION))
557 } else {
558 val member = group.get(memberId)
559 completeAndScheduleNextHeartbeatExpiration(group, member])
560 groupManager(group, memberId, offsetMetadata, responseCallback)
561 }
562 }
563 }

storeOffsetsfySEIf :

Hep:
inator.java ¢ KafkaApis.scala = GroupCoordinator.scala ~ GroupMetadataManager.scala €' AbstractCoordinator.java ‘¢ Heartbeat.java € Fetcher.java € Request
298 }
299 /7 EECM AT S AL RS N Z I E]__consumer_offsets WA X
300 val offsetTopicPartition = new TopicPartition(Topic.GROUP_METAD/VA_TOPIC_NAME, partitionFor(group.groupId))
finator.java <= KafkaApis.scala = GroupCoordinator.scala = GroupMetadataManager.scala ¢ AbstractCoo
oo Yea waswel — ey e e e S TR T TR T DU T T e T O T e VO T we ) it
307 producerId, producerEpoch, baseSequence =0, isTxnOffsetCommit
308
309 records.foreach(builder.append)
310 val entries = Map(offsetTopicPartition -> builder.build())
211
dinator.java <= KafkaApis.scala = GroupCoordinator.scala = GroupMetadataManager.scala ¢ Abstra
599 J'
391
392 appendForGroup(group, entries, putCacheCallback)

222

appendForGroupBISEIUNT, BHHADEZANRZEERIEME] _ consumer offsets KIIEEDXH:

dinator.java ¢ KafkaApis.scala = GroupCoordinator.scala — GroupMetadataManager.scala € AbstractCoordinator.java ‘€ Heartbeat.java
| 245 private def appendForGroup(group: GroupMetadata,
| 246 records: Map[TopicPartition, MemoryRecords],
247 callback: Map[TopicPartition, PartitionResponse] => Unit): Unit = {
248 // call replica manager to append the group message
249 replicaManager.appendRecords(
[ 250 timeout = config.offsetCommitTimeoutMs.tolLong,
251 requiredAcks = config.offsetCommitRequiredAcks,
252 internalTopicsAllowed = true,
253 isFromClient = false,
| 254 entriesPerPartition = records,
255 delayedProducelLock = Some(group.Llock),
. 256 responseCallback = callback)




4.18 KafkaiRi3gIiT 2 El & & F RN
HEES R ERE:

FriBEY, MaEBAFutureflget5iERY &1,

40 // BTFHZEProducerfyig &
41 ProducerRecord<Integer, String> record = new ProducerRecord<Integer, String>(
42 topic: "topic_1", // FEAFR
43 partition: @, /! HRERS, MERE—NHKX, FillEe
a4 key: o, /1 EFEARkey
45 value: "message @" // = &E{EHvalue
46 )s
47
48 /] REREBRGEEER
49 final Future<RecordMetadata> future = producer.send(record);
50 // BHFugurefiget 7 EEHE1E.
51 final RecordMetadata metadata o future.get();
52
send AR FHM:
€ KafkaProducerjava
648 }
649
650 /**
651 * BB FEEAIEBLE. S Tsend(record, null)
652 * See {@link #send(ProducerRecord, Callback)} for details.
653 */
654 @Override
655 public| Future<RecordMetadata>| send(ProducerRecord<k, V> record) {
656 return|send(record, callback: null);
657 )
658

send 7 iEHH B RiELabroker, HEI4AEE D FFbrokerREAYHE .

send ZHYSCHL:
€ KafkaProducerjava
764 @override
765 public Future<RecordMetadata> send(ProducerRecord<kK, V> record, Callback callback) {
766 [/l MRBETEHR, BREFFEESNNTTE, ZAEFREE
767 ProducerRecord<kK, V> interceptedRecord = this.interceptors == null ? record : this.interceptors.onSend(record);
768 /] BREENTE. sendBF AL, fiido. BlEjndo, thAREEMEKIE
769 return| doSend(interceptedRecord, callback);
770 }

ZdoSend:



€ KafkaProducer java

772 /**
773 * FEEFTFRLFCEKHINR
774 */
775 private Future<RecordMetadata>| doSend*Pr‘oducer‘Recor‘d«, V> record, Callback callback) {
776 TopicPartition tp = null;
| 777 try {|
1 778 // first make sure the metadata for the topic is available

ZAEE IS ERNEI R MR
FIMTREFERKLIEKR, IRFE, NKkEEsender&iZRIXHE
ZJ5ER9REE: RecordApendResult.future:

€ KafkaProducerjava

TS TransactionManager.idyDeAuurdrtLLION o1 ransaction(ip);
814
815 /1 BBEEME RNz
816 RecordAccumulator.RecordAppendResult result =|accumu1ator.appendl§g, timestamp, serializedkey,
817 serializedvalue, headers, interceptcCallback, remainingWaitMs);
818 if (result.batchIsFull || result.newBatchCreated) {
819 log.trace("Waking up the sender since topic {} partition {} is either full or getting a new batch
820 /] MEHASHSFET HEH, BEEsenderERAEES
821 this.sender.wakeup();
822 }
823 return result.future;
L S B U U S SR

RecordApendResults:

€ KafkaProducer.java %€ RecordAccumulatorjava
750 /*
751 | @ QREHSHEICREMSE, REIZTEENE
752 */
753 public final static class RecordAppendResult {
754 public final FutureRecordMetadata future;
L 755 public final boolean batchIsFull;
d 756 public final boolean newBatchCreated;
| 757

ZnZzrYappend FIEGHSEME R N2, FREEMNR R IN=Z094E



m

€ KafkaProducerjava %€ RecordAccumulatorjava

180 */

181 public RecordAppendResult appendkTopicPartition tp,

182 long timestamp,

183 byte[] key,

184 byte[] value,

185 Header[] headers,

186 Callback callback,

187 long maxTimeToBlock) throws Interruptedexception {
HepE 2

€ KafkaProducerjava

%€ RecordAccumulatorjava

197 if (closed)
198 throw new IllegalStateException(“Cannot send after the producer is closed.");
199 RecordAppendResult appendResult = (timestamp, key, value, headers, callback, dq);
200 if (appendResult != null)
201 return appendResult;
202 )
plei]
tryAppendfgsC] :
€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatchjava %€ FutureRecordMetadatajava
103 public FutureRecordMetadata tryAppend(long timestamp, byte[] key, byte[] value, Header[] headers, Callback callback,
104 if (!recordsBuilder.hasRoomFor(timestamp, key, value, headers)) {
105 return null;
106 } else {
107 Long checksum = this.recordsBuilder.append(timestamp, key, value, headers);
108 this.maxRecordSize = Math.max(this.maxRecordSize, AbstractRecords.estimateSizeInBytesUpperBound(magic(),
109 recordsBuilder.compressionType(), key, value, headers));
110 this.lastAppendTime = now;
111 FutureRecordMetadata future =| new FutureRecordMetadatakthir;1 e, this.recordCount,
112 timestamp, checksum,
113 key == null ? -1 : key.length,
114 value == null ? -1 : value.length);
115 // we have to keep every future returned to the users in case the batch needs to be
116 // split to several new batches and resent.
117 thunks.add(new Thunk(callback, future));
118 this.recordCount++;
119 return future;

R ERRE{EZFutureRecordMetadata, MiZZERISCIR :

€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatchjava %€ FutureRecordMetadatajava

59 @Override

60 public RecordMetadata get() throws InterruptedException, ExecutionException {
61 this.result.await();

62

63 C

64 return valueOreError();

()]
(W)
-

N



ERAER, awaitHEFFbrokerimREIER

resultSEfF £ tryAppend A AR ERIproduceFutureXI R :

111 FutureRecordMetadata future = new FutureRecordMetadatakthis.produckFuture, hhis.recordCount,
timestamp, checksum,
key == null ? -1 : key.length,
value == null ? -1 : value.length);
// we have to keep every future returned to the users in case the batch needs to be

produceFuturexd &2 :
€ KafkaProducerjava %€ RecordAccumulatorjava € ProducerBatchjava € ProduceRequestResultjava %© Futur
31 */
32 public final class ProduceRequestResult {
34 private final CountDownLatch latch = new CountDownLatch(1);
35 private final TopicPartition topicPartition;
36
37 private volatile Long baseOffset = null;
38 private volatile long logAppendTime = RecordBatch.NO_TIMESTAMP;

ZFEHEF —CountDownLatch, futurefget5EHRIIFFFIIF_ LR EZCountDownLatch#ZF 4,

=& 1Mproducer.send 75 AR E{ER ZFutureRecordMetadata¥i .,

future.getft R EZ1FZCountDownLatchfcountDownfIfik :

€ KafkaProducerjava € RecordAccumulatorjava € ProducerBatchjava € ProduceRequestResultjava ©F
0D /

66 | public void done() |{

67 if (baseOffset == null)

68 throw new IllegalStateException(“The method “set”™ must be invoked b
69 this.latch.countDown();

70 }

&R EARER?

completeFutureAndFireCallbacks753%iE A



€ KafkaProducerjava “© RecordAccumulator.java = ProducerBatch java = ProduceRequestResultjava € MockProducer java L=

191 private void|completeFutureAnaFEF;E;TTEZZE;?hong baseOffset, long logAppendTime, RuntimeExce
192 // Set the future before invoking the callbacks as we rely on its state for the “onComp:
193 produceFuture.set(baseoffset, logAppendTime, exception);

194

195 // execute callbacks

196 for (Thunk thunk : thunks) {

197 try {

198 if (exception == null) {

199 RecordMetadata metadata = thunk.future.value();

200 if (thunk.callback != null)

201 thunk.callback.onCompletion(metadata, exception: null);

202 } else {

203 if (thunk.callback != null)

204 thunk.callback.onCompletion( metadata: null, exception);

205 !

206 } catch (Exception e) {

207 Log.error("Error executing user-provided callback on message for topic-partitior
208 !

209 )

210

211 IproduceFuture.done();l

212 !

(Alt+F7 BEETENERNUE)

completeFutureAndFireCallbacks 7 /A Rl BT E A ?

€ KafkaProducerjava = RecordAccumulator.java € ProducerBatch java € ProduceRequestResultjava € MockProducer.java © R
166 * @return true if the batch was completed successfully and false if the batch was previously
167 */

168 public booleaseoffset, long logAppendTime, RuntimeException exception) {

169 final Finalstatffe finalState;

170 if (exception #= null) {

171 Log.trace(J'successfully produced messages to {} with base offset {}.", topicPartition
172 finalstatd = FinalState.SUCCEEDED;

173 } else {

174 Log.tracg("Failed to produce messages to {}.", topicPartition, exception);

175 finalStafe = FinalState.FAILED;

176 )

177

178 if (!this.flinalstate.compareAndSet( expect: null, finalState)) {

179 if (thjs.finalstate.get() == FinalState.ABORTED) {

180 Lo .debug("ProduceResponse returned for {} after batch had already been aborted."
181 urn false;

182 } els

183 ghrow new IllegalStateException(“"Batch has already been completed in final state

184 1

185 !

186

187 |completeFutureAndFireCallbacks(baseoffset, logAppendTime, exception);

188 =

189 }



doneF /AR ER?

€ KafkaProducerjava € RecordAccumulatorjava = ProducerBatch.java € Senderjava € ProduceRequestResult java € MockProducerjava
579 _—

580 private voiPr‘oducer‘Batch batch, ProduceResponse.PartitionResponse response) {

581 if (transactionManager != null) {

582 if (transactionManager.hasProducerIdAndEpoch(batch.producerIid(), batch.producerepoch())) {

583 transactionManager.maybeUpdateLastAckedSequence(batch.topicPartition, sequence: batch.base!
584 log.debug("ProducerId: {}; Set last ack'd sequence number for topic-partition {} to {}", b
585 transactionManager.lastAckedSequence(batch.topicPartition));

586 }

587 transactionManager.updateLastAckedOffset(response, batch);

588 transactionManager.removeInFlightBatch(batch);

589 }

590

591 if (batch.done(response.baseoffset, response.logAppendTime, exception: null))

592 this.accumulator.deallocate(batch);

59 }

fEcompleteBatch 755 R/E, tRbatch.done, NI EMNZZHIZT|E],
completeBatch 75 & fal AT @A ?

€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatchjava ProduceRequestResultjava € MockProducer.java %€ FutureRecor

499 * @param now Ihe current POSIX Timestamp 1n mITrrscconm
500 */
501 | private void _(*r‘oducerBatch batch, ProduceResponse.PartitionResponse response, long correlationId,
502 long now) {
503 Errors error = response.error;
504

xR IER:
€ KafkaProducerjava € RecordAccumulatorjava € ProducerBatch java € Senderjava € Produ
565
566 }I else {
567 completeBatch(batch, response);
568 }
569

completeBatchfa]ifiER?
€ KafkaProducer.java € RecordAccumulatorjava ‘€ ProducerBatch,java € Senderjava € ProduceRequestResultjava
456 /**
as7 | @ = ghIEA AR
458 */
459 private void handleProduceResponse|ClientResponse response, Map<TopicPartition, Produ
460 RequestHeader requestHeader = response.requestHeader();
461 int correlationId = requestHeader.correlationId();

fEhandleProduceResponseIRENIN, NIfEHNT, FHiBAcompleteBatchiik
MBI, FRhaeacks=0MIEH,, FAEEMTINA, HiZERcompleteBatch/3iEENA],



€ KafkaProducerjava € RecordAccumulatorjava %€ ProducerBatchjava € Senderjava %€ ProduceRequestResultjava € MockProducerjava %€ FutureRecordMetadatajava

473 log.trace("Received produce response from node {} with correlation id {}", response.destination(), correlationId);
474 /] MBHWER, BT

475 if (response.hasResponse()) {

476 ProduceResponse produceResponse = (ProduceResponse) response.responseBody();

477 for (Map.Entry<TopicPartition, ProduceResponse.PartitionResponse> entry : produceResponse.responses().entrySet()) {
478 TopicPartition tp = entry.getKey();

479 ProduceResponse.PartitionResponse partResp = entry.getvalue();

480 ProducerBatch batch = batches.get(tp);

481 completeBatch(batch, partResp, correlationId, now);

482 }

483 this.sensors.recordLatency(response.destination(), response.requestLatencyMs());

484 } else {

485 /] MRREMWR, Fracks=0, EESTHAEMIEKENT

486 for (ProducerBatch batch : batches.values()) {

487 | completeBatch(batch, new ProduceResponse.PartitionResponse(Errors.NONE), correlationId, now)1

488 i

489 1

handleProduceResponsefalfitiE A ?

Sender& 2RI E1E, [EIAIEA T handleProduceResponse/sia, BIEAFERIR, ZN &P 2T [O1F
PYES

RIFFER, FHEOEENEL,

€ KafkaProducer.java %€ RecordAccumulatorjava % ProducerBatchjava € Senderjava %€ ProduceRequestResultjava € MockProducer.java %€ FutureRecord?
UovY —————
651 /**
652 * N ERUHSHEIR—MESER, FRE
653 */
654 e private voidlsendPNx*meRequestIlong now, int destination, short acks, int timeout, List<ProducerBatch> batches) {
655 if (batches.isEmpty())
5656 return;
€ KafkaProducerjava - RecordAccumulator.java € ProducerBatch java € Senderjava - ProduceRequestResultjava € MockProducerjava © FutureRecordMetadata java
688 1 A
689 // EFEiEKAbuilder
690 ProduceRequest.Builder requestBuilder = ProduceRequest.Builder.forMagic(minUsedMagic, acks, timeout,
691 produceRecordsByPartition, transactionalld);
692 // BIEER
693 RequestCompletionHandler callback = new RequestCompletionHandler() {
694 public void onComplete(ClientResponse response) {
695 /] WMRERBEIER, NALELE RN
696 handleProduceResponse(response, recordsByPartition, time.milliseconds());
697 } \
698 }s
699
700 String nodeId = Integer.toString(destination);
701 // BlEClientRequest %, H¥E 7iEKEIEMEIAF
702 ClientRequest clientRequest =|client.newclientRequest(nodeId, requestBuilder, now, expectResponse: acks != @, E;llback);
703 | @ [/ B
704 |client.send(clientRequest, now);l
705 log.trace( Sent produce request to {}: {}", nodeld, requestBuilder);
706 }

7n7

sendProduceRequestigiE R



€ KafkaProducer.java %€ RecordAccumulatorjava %€ ProducerBatchjava € Senderjava € ProduceRequestResultjava € Moc

U 7

644 * NEMNRRREANERH, HEASIMNTRNEFBERNRFALZEK, FEEKE
645 */
646 private void sendProduceRequests(Map<Integer, List<ProducerBatch>> collated, long now) {
647 for (Map.Entry<Integer, List<ProducerBatch>> entry : collated.entrySet())
648 sendProduceRequest(now, entry.getkKey(), acks, requestTimeout, entry.getvalue());
649 }
€ KafkaProducer.java %€ RecordAccumulatorjava %€ ProducerBatch java € Senderjava %€ Produc
240 }
241
242 private long| sendProducerData(long now) {
243 Cluster cluster = metadata.fetch();
€ KafkaProducer.java € RecordAccumulator.java = ProducerBatch.java € Senderjava
306 // otherwlise the select time will be the Time ditteren
307 pollTimeout = 0;
308 }
309 bendProduceRequests(batches, now) ;
310
311 return pollTimeout;

sendProducerDataf9iEmR

€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatchjava | € Senderjava I € Nel

196 /**

197 * RIEZEMruniTE

198 =

199 * @param now The current POSIX time in milliseconds
200 */

201 void run(long now) {

202 if (transactionManager != null) {

€ KafkaProducerjava € RecordAccumulatorjava %€ ProducerBatch java € Senderjava € Net
36 }

237

238 long pollTimeout = sendProducerData(now);

239 client.poll(pollTimeout, now);

240 }



B
FTi8 ﬁ*ﬁﬂﬁﬁﬁ, TEE"J%EF%IEJ}EH producer.send(record) .get () it
ZRHEEBERENERRERER R NS

FIBr R =5 REUEBAURESDAE], HESRHHIRIKERH, EEMAHRDEESIEER AT R &EXE, W
BIZFAIHEIR

MERFELEEHERK, NkEEsenderski2, itsender&iZ2RiEHEE.,
sender&ESIiRE— Muture I RLEETEEFIRATE,

EEFEERARZfutureget 5%, Mz EERACountDownLatchfEZE, EEWKEbrokerlaiz, %k
CountDownLatch#JcountDown /3%

LERTAE =B 2 Mget /AR E], FEIRIERNER,

4.19 KafkaiBRBEIH 2 S5 & st
STRIFER
ERIZEE B AR RI% B R R

27 | // FEREREFTEFEEENTIA
28 producer‘.send(r‘ecord,l new Callback() |{
29 @override

30 public void onCompletion(RecordMetadata metadata, Exception exception) {
31 if (exception == null) {

32 System.out.println(

"FH: " + metadata.topic() + "\n"

+ "4X: " + metadata.partition() + "\n"

+ "B#E=: " + metadata.offset() + "\n"
6 + "FAl{kakey=H5: " + metadata.serializedkeySize() + "\n"
37 + "FF{kpgvaluezd: " + metadata.serializedvalueSize() + "\n"
38 + "BE&: " + metadata.timestamp()
39 )
40 } else {
41 System.out.println("EHE: " + exception.getMessage());
42 }
43 }
44 1

TEFKafkaProducerfysend5i%, ZAERINEREAVERAL, EREKEENSR:

€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatchjava € Senderjava € NetworkClientjava %€ ProduceRequestResultjava € MockProducerjavi
764 @override
765 public Future<RecordMetadata> send(ProducerRecord<k, V> record, Callback callback) {
766 /] MRRETEH, BREFEFEESNNTTE RAETIREE
767 Pr‘oducer‘Recor‘d<K, V> interceptedRecord = this.inter == null ? record : this.interceptors.onSend(record);
768 // ERERENTE, sendBFAE, fiido, BIE ‘ RERMEAE
769 |return doSend(1nter‘ceptedRecor‘d, callbgck);| |
770 }

doSendrysEIn :



€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatch java € Senderjava € NetworkClientjava %€ ProduceRequestResultjava € MockProducerjava %€ FutureRecordMetada

808 log.trace("sending record {} with callback {} to topic {} partition {}", record, callback, record.topic(), partition);
809 /] MRy = ol ABERE et SNEEARBAEENER
810 Callback| interceptCallback|= this.interceptors == null ? callback : new Interceptorcallback<>(callback, this.interceptors, tp);

811
812 if (transactionManager != 1 && transactionManager.isTransactional())
813 transactionManager.maybeAd¥gPartitionToTransaction(tp);
814
815 /] EHBEMERnsES
816 RecordAccumulator.RecordAppendResult result = accumulator.append(tp, timestamp, serializedKey,
817 serializedvalue, headers,| interceptcallback,|remainingWaitMs);
818 if (result.batchIsFull || result.newBatchCreated) {
819 log.trace("Waking up the sender since topic {} partition {} is either full or getting a new batch"”, record.topic(), partitic
820 /] MRRSHRIET HEI, WEEsenderFRERIZHE
821 this.sender.wakeup();
822 }
[=]=] = .
Zn23appendfgsLin:
€ KafkaProducer java %€ RecordAccumulatorjava %€ ProducerBatch java € Senderjava € NetworkClientjava € ProduceRequestResultjava c
212 throw new IllegalStateException(“Cannot send after the producer is closed.");
213
214 RecordAppendResult appendResult = tryAppend(timestamp, key, value, headers,| callback,|dq);
215 if (appendResult != null) {
216 // Somebody else found us a batch, return the one we waited for! Hopefully this doesn't |
217 e return appendResult;]
218 }
=PI -
tryAppendfysEIf :
€ KafkaProducerjava %€ RecordAccumulator.java %€ ProducerBatchjava € Senderjava € NetworkClientjava %€ ProduceRequestResultjava € MockProducerjava
255 private RecordAppendResult tryAppend(long timestamp, byte[] key, byte[] value, Header[] headers,
256 e Callback [EEBEENEY, Deque<ProducerBatch> deque) {
257 ProducerBatch last = deque.peekLast();
258 if (last != null) {
259 FutureRecordMetadata future =|last.tryAppendftimestamp, key, value, headers, callback,| time.milliseconds());
260 if (future == null)
261 last.closeForRecordAppends();
2R2 alea
tryAppendfsEif :
€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatchjava € Senderjava € NetworkClientjava %€ ProduceRequestResultjava € MockProducerjava %€ FutureRer
101 * @return The RecordSend corresponding to this record or null if there isn't sufficient room.
102 */
103 public FutureRecordMetadata tryAppend(long timestamp, byte[] key, byte[] value, Header[] headers, Callback|callback,y long now) {
104 if (!recordsBuilder.hasRoomFor(timestamp, key, value, headers)) {
105 return null;
106 } else {
107 Long checksum = this.recordsBuilder.append(timestamp, key, value, headers);
108 this.maxRecordsSize = Math.max(this.maxRecordSize, AbstractRecords.estimat eInBytesUpperBound(magic(),
109 recordsBuilder.compressionType(), key, value, headers));
110 this.lastAppendTime = now;
111 FutureRecordMetadata future = new FutureRecordMetadata .produceFuture, this.recordcount,
112 timestamp, checksum,
113 key == null ? -1 : key.length,
114 value == null ? -1 : value.length);
115 // we have to keep every future urned to the users in case the batch needs to be
116 [/ split to several new b
117 e thunks.add(new Thunk(callback, future))ﬂ
118 This.recordcount++,

110 makimn Libinas

Senderfdrung3EiER:



€ KafkaProducer.java %€ RecordAccumulatorjava %€ ProducerBatchjava € Senderjava € Netwc

200 */

201 void run(long now) {

202 if (transactionManager != null) {

203 try {

204 if (transactionManager.shouldResetProducerStateAfterResc
205 // Check if the previous run expired batches which r
€ KafkaProducerjava € RecordAccumulatorjava %€ ProducerBatchjava € Senderjava

238 long pollTimeout = sendProdhcerData(now);

239 client.poll(pollTimeout, now);

240 }

241

sendProducerDatafisCI] :

€ KafkaProducer.java € RecordAccumulatorjava € ProducerBatchjava € Senderjava X
241

242 private long sendProducerData(long now) {

243 Cluster cluster = metadata.tetch();

244

€ KafkaProducer.java %€ RecordAccumulatorjava %€ ProducerBatchjava € Senderjava - X
308 }

310

311 return pollTimeout;

sendProducerRequestsfysLi :

€ KafkaProducer.java € RecordAccumulatorjava ‘€ ProducerBatchjava € Senderjava € NetworkClientjava %€ ProduceReques
643 Aala -

644 * WEATABRENELN, HEAGITANEFBERNRIREER, SEH0ON

645 */

646 private void sendProduceRequests(Map<Integer, List<ProducerBatch>> collated, long now) {
647 for (Map.Entry<Integer, List<ProducerBatch>> entry : collated.entrySet())

648 |sendPr‘oduceRequestknow, entry.getKey(), acks, requestTimeout, entry.getvalue());
649 }

650

sendProduceRequestf3CE] :



€ KafkaProducer.java %€ RecordAccumulatorjava %€ ProducerBatchjava € Senderjava € NetworkClientjava %€ ProduceRequestResultjava € MockProducer.jz
5

3 */

654 private v014 bendProduceRequestdlong now, int destination, short acks, int timeout, List<ProducerBatch> batches) {
655 if (batches.isEmpty())
656 return;
657
€ KafkaProducerjava © RecordAccumulatorjava %€ ProducerBatchjava € Senderjava € NetworkClientjava ® ProduceRequestResult java € MockProducerjava ©R
voU s ——
689 // EF=iEXKEbuilder
690 ProduceRequest.Builder requestBuilder = ProduceRequest.Builder.forMagic(minusedMagic, acks, timeout,
691 produceRecordsByPartition, transactionalld);
692 // BIEEIE
RequestCompletionHandler callback = new RequektCompletionHandler'() {
694 public void onComplete(ClientResponse response) {
695 /] WRE MRz, MALIRA = H9ne R
handleProduceResponse(response, recordsByPartition, time.milliseconds());
}

698 };
699
700 String nodeIld =fInteger.toString(destination);
701 // flEclientRguest £, HETIEKEIEFNE
702 ClientRequestfclientRequest = client.newClientRequest(nodeId, requestBuilder, now, expectResponse: acks != @, callback);
703 EIXNO LY
704 | client.send(clientRequest, now);l

ERFENRSEbrokerf9Nmiz, FMEIE handleProduceResponse /74!
€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatchjava € Senderjava € NetworkClientjava %€ ProduceRequestResultjava € MockProducerja
458 7 -
459 e private void handleProduceResponse(ClientResponse response, Map<TopicPartition, ProducerBatch> batches, long now) {
460 RequestHeader requestHeader = response.requestHeader();
461 int correlationId = requestHeader.correlationId();
Acn i€ /rmnenAanca wncNicrannacrtadlNN

ZFEXS N A9 3R -
€ KafkaProducerjava ® RecordAccumulatorjava L= ProducerBatch java € Senderjava € NetworkClientjava %€ ProduceRequestResultjava € MockProducerjava %€ FutureR
473 log.trace("Received produce response from node {} with correlation id {}", response.destination(), correlationId);
474 /] WREWE, BT
475 if (response.hasResponse()) {
476 ProduceResponse produceResponse = (ProduceResponse) response.responseBody();
477 for (Map.Entry<TopicPartition, ProduceResponse.PartitionResponse> entry : produceResponse.responses().entrySet()) {
478 TopicPartition tp = entry.getKey();
479 ProduceResponse.PartitionResponse partResp = entry.getvalue();
480 e ProducerBatch batch = batches.get(tp);
481 |completeBatch(batch, partResp, correlationId, now); -
482 }
483 this.sensors.recordLatency(response.destination(), response.requestLatencyMs());
484 } else {
485 /] MEZREWR, Fonacks=0, HIFFTHFIHERIEKENT
486 for (ProducerBatch batch : batches.values()) {
487 | completeBatch(batch, new ProduceResponse.PartitionResponse(Errors.NONE), correlationId, now);
488 }
489 1

completeBatch#93CI :
€ KafkaProducer.java %€ RecordAccumulatorjava %€ ProducerBatchjava € Senderjava € NetworkClientjava %€ ProduceRequestResultjava € MockProducer.
500 */
501 private voidPr‘oducer‘Batch batch, ProduceResponse.PartitionResponse response, long correlationId,
502 long now) {
503 Errors error = response.error;
504 /1 BEAKRFEMTFHESNEL, FENRRVUREAFEELEET

505 if (error == Errors.MESSAGE TOO LARGE && batch.recordCount > 1 &%&



€ KafkaProducerjava € RecordAccumulatorjava € ProducerBatch java € Sender.java '

567 } else {

568 completeBatch(batch, response);
569 }

570

completeBatch#gsc :

€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatch,java € Senderjava € NetworkClient.java %€ Produce
580

581 private void completeBatch(ProducerBatch batch, ProduceResponse.PartitionResponse respc
582 if (transactionManager != null) {

583 4 if (transactionnbnager.hasProducerIdAndEpoch(batch.producerId(), batch.producer
584 transactionManager.maybeUpdateLastAckedSequence(batch.topicPartition, sequ
585 log.debug("Producerid: {}; Set last ack'd sequence number for topic-partit:
586 transactionManager.lastAckedSequence(batch.topicPartition));

587 }

588 transactionManager.updatelLastAckedOffset(response, batch);

589 transactionManager.removeInFlightBatch(batch);

590 }

591

592 if|(batch.done(response.baseoffset, response.logAppendTime, exception: null)|)

593 this.accumulator.deallocate(batch);

594 }

batchfJdone5i%:



€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatchjava € Senderjava € NetworkClient,java %€ ProduceRequestResult,

107 7

168 4 public boolean hone(long baseOffset, long logAppendTime, RuntimeException exception) {

169 final FinalState finalsState;

170 if (exception == null) {

171 Log.trace("successfully produced messages to {} with base offset {}.", topicPartition, b:
172 finalstate = FinalState.SUCCEEDED;

173 } else {

174 Log.trace("Failed to produce messages to {}.", topicPartition, exception);

175 finalstate = FinalState.FAILED;

176 }

177

178 if (!this.finalstate.compareAndSet( expect: null, finalState)) {

179 if (this.finalstate.get() == FinalState.ABORTED) {

180 Log.debug("ProduceResponse returned for {} after batch had already been aborted."”, tc¢
181 return false;

182 } else {

183 throw new IllegalStateException("Batch has already been completed in final state " +
184 }

185 }

186

187 completeFutureAndFireCallbacks(baseOffset, logAppendTime, exception);

188 return true;

189 }

& [O1 /8 R 2 AU AT

€ KafkaProducerjava %€ RecordAccumulatorjava %€ ProducerBatch java € Senderjava € NetworkClientjava %€ ProduceRequestResultjava € MockPro
190

191 private void completeFutureAndFireCallbacks(long baseOffset, long logAppendTime, RuntimeException exception) {
192 // Set the future before invoking the callbacks as we rely on its state for the “onCompletion™ call

193 produceFuture.set(baseOffset, logAppendTime, exception);

194

195 // execute callbacks

196 for (Thunk thunk : thunks) {

197 try {

198 if (exception == null) {

199 RecordMetadata metadata = thunk.future.value();

200 if (thunk.callback != null)

201 thunk.callback.onCompletion(metadata, exception: null);

202 } T

203 if (thunk.callback != null)

204 thunk.callback.onCompletion( metadata: null, exception);

205 }

206 } catch (Exception e) {

FEPHITRHFIRERCallback & onCompletion73i:



27 | // EREERSEFHESNHEIA

28 producer.send(record, new Callback() {

29 @override

30 public void|onCompletion(RecordMetadata metadata, Exception exception) {

31 if (exception == null) {

32 System.out.println(

33 "FE: " + metadata.topic() + "\n"

34 + "AX: " + metadata.partition() + "\n"

35 + "{B#=: " + metadata.offset() + "\n"

36 + "FA{kpikey=T5: " + metadata.serializedkeySize() + "\n"
37 + "FAl{pyvalueT5: " + metadata.serializedvalueSize() + "\n"
38 + "BfEB: " + metadata.timestamp()

39 )3

40 } else {

41 System.out.println("FHE: " + exception.getMessage());

42 }

43 }

a4 5

HF LR EEEESender&iZHiER, HiLbEEonCompletionAERNMITHE R L, RAFH
producer.send 73 ENER—1%AE,

ERNFSNTEIRETHNRT RIEE .
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