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1.4 PR32 (Microservices)

Martin Folwer: https://www.martinfowler.com/articles/microservices.html
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In short, the microservice architectural style [1] is an approach to developing a single
application as a suite of small services, each running in its own process and communicating with
lightweight mechanisms, often an HTTP resource API. These services are built around business
capabilities and independently deployable by fully automated deployment machinery. There is a
bare minimum of centralized management of these services, which may be written in different
programming languages and use different data storage technologies.
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03 What is Spring Cloud

BM: https://spring.io/projects/spring-cloud#overview

Spring Cloud provides tools for developers to quickly build some of the common patterns in
distributed systems (e.g. configuration management, service discovery, circuit breakers,
intelligent routing, micro-proxy, control bus, one-time tokens, global locks, leadership
election, distributed sessions, cluster state).

Features:

e Distributed/versioned configuration
e Service registration and discovery

e Routing

e Service-to-service calls

e Load balancing

e Circuit Breakers

e Global locks

e Leadership election and cluster state
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e Distributed messaging
FrLASpring Cloud®] LAEE#R 9 Spring E S B F R R HIRS M T MM et nESITE
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Nacos
Spring Cloud Gateway r_Dube
) Sentinel
Spring Cloud Bus — -
X X RocketMQ
Spring Cloud Alibaba g N
Spring Cloud OpenFeign | | Seata )
ACM
Spring Cloud Security 0SS
Spring Cloud

Spring Cloud Config
Eureka

Spring Cloud Sleuth Hystrix

) X Ribbon
Spring Cloud Stream Spring Cloud Netflix I

Archaius

c
c

3.1 Spring Cloud Netflix

BM: https://spring.io/projects/spring-cloud-netflix

Spring Cloud Netflix provides Netflix 0SS integrations for Spring Boot apps through
autoconfiguration and binding to the Spring Environment and other Spring programming model
idioms.

Features:

e Service Discovery: Eureka instances can be registered and clients can discover the instances using
Spring-managed beans

e Service Discovery: an embedded Eureka server can be created with declarative Java configuration

e Circuit Breaker: Hystrix clients can be built with a simple annotation-driven method decorator

e Circuit Breaker: embedded Hystrix dashboard with declarative Java configuration

e Declarative REST Client: Feign creates a dynamic implementation of an interface decorated with JAX-RS
or Spring MVC annotations

e Client Side Load Balancer: Ribbon

e External Configuration: a bridge from the Spring Environment to Archaius (enables native configuration
of Netflix components using Spring Boot conventions)

e Router and Filter: automatic registration of Zuul filters, and a simple convention over configuration
approach to reverse proxy creation
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3.2 Spring Cloud Alibaba

BM: https://spring.io/projects/spring-cloud-alibaba

Spring Cloud Alibaba provides a one-stop solution for distributed application development. It
contains all the components required to develop distributed applications, making it easy for you
to develop your applications using Spring Cloud.

Features:

e Flow control and service degradation: flow control, circuit breaking and system adaptive protection
with Alibaba Sentinel

e Service registration and discovery: instances can be registered with Alibaba Nacos and clients can
discover the instances using Spring-managed beans. Supports Ribbon, the client side load-balancer via
Spring Cloud Netflix

e Distributed Configuration: using Alibaba Nacos as a data store

e Event-driven: building highly scalable event-driven microservices connected with Spring Cloud
Stream RocketMQ Binder

e Message Bus: link nodes of a distributed system with Spring Cloud Bus RocketMQ

e Distributed Transaction: support for distributed transaction solution with high performance and
ease of use with Seata

e Dubbo RPC: extend the communication protocols of Spring Cloud service-to-service calls by Apache
Dubbo RPC

04 Spring&Boot&Cloud

4.1 Spring Framework

loC, DI, AOP, MVC, JDBCFIWebfluxZ

The Spring Framework provides a comprehensive programming and configuration model for modern
Java-based enterprise applications - on any kind of deployment platform.

4.2 Spring Boot
Embed Tomcat, Starter dependency. Automatically AssemblyFProduction-readys

Spring Boot makes it easy to create stand-alone, production-grade Spring based Applications that
you can "just run".

4.3 Spring Cloud

Distributed/version Configuration, Service registration and discovery, RoutingfLoad BalancingZs
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Spring Cloud provides tools for developers to quickly build some of the common patterns in
distributed systems

Spring Cloud

Spring Boot

Spring Framework

05 Spring Boot{RiEEAI]
5.1 JiSpring Boot TiE
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(1) JDKhRA8+
(2) Spring BoothgA<2.1.x

(3) Web starter
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&l New Praoject

1 Java Enterprise . - -
Project SDK: | Pt 1.8 (java version "1.8.0_201")

i JBoss
Choose Initializr Service URL.
@) J2mE
@® Default: https://start.spring.io
B Clouds
() Custom:
Spring
Make sure your network connection is active before continuing.
o Java FX
Android

IntelliJ Platform Plugin

Maven

Gradle

G Groovy

Grails

5.2 g5 Controller

Bamid, i5iahttp://localhost:8080/hello

@RestController
public class HelloController {
@RequestMapping("/hello")
public String hello(){
return "hello spring boot";

5.3 Actuator

5| Nactuator{kii, mEEE, HiAiHMR
o DR

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-actuator</artifactId>
</dependency>

o iAlmR
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{
- links: {
- self: {
href: “http://localhost:8080/actuator”,
templated: false

1
I

— health: {
href: “http://localhost:8080/actuator/health”,
templated: false
1
Iy

— health—path: {
href: “http://localhost:8080/actuator/health/ {path}”,
templated: true

b,
- info: {
href: “http://localhost:8080/actuator/info”,
templated: false

[——
[e——
P—

o fgEhealthiFiE
BRI
management:
endpoint:

health:
show-details: always

o BUEFTRIRR

Bxipa)

MR=iA1E): http://localhost:8080/actuator/metrics/jvm.threads.live

endpoints:
web:
exposure:
include: '*'

5.4 B8
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http://localhost:8080/actuator/metrics/jvm.threads.live
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<build>
<plugins>
<plugin>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>
</plugin>
</plugins>
</build>
mvn -Dmaven.test.skip -U clean install

java -jar xxx.jar

5.6 Spring BootF&R =R

o AR
o SiEfE
» BEftE

06 HEFFA MRS

Spring Boot:2.1.16.RELEASE
Spring Cloud:Greenwich.SR3
Spring Cloud Aliaba:0.9.0.RELEASE

Spring Cloud Netflix:2.1.4.RELEASE
6.1 order-service

HE—NE@ERISpring Boot WebTiH+Controller+Bi Bk

i5a): http://localhost:9091/order/query

@RestController
@RequestMapping(path="/order",method = RequestMethod.GET)
public class OrderController {
@RequestMapping("/query")
public String query(){
return "list orders";

server:
port: 9091

6.2 user-service
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FE— N EEAISpring Boot WebIiiH+Controller+Et &im

1508): http://localhost:8081/user/test

@RestController
@RequestMapping(path="/user",method = RequestMethod.GET)
public class UserController {
@RequestMapping("/test")
public String test(){
return "test";

server:
port: 8081

07 A Spring Cloud
AN ET FIEPAEEEEREINRAE, EAREEBIRAZ BRFRE T IH®

<dependencyManagement>
<dependencies>
<!--#&Spring Cloud-->
<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-dependencies</artifactId>
<version>${spring-cloud.version}</version>
<type>pom</type>
<scope>import</scope>
</dependency>
<!--#&Spring Cloud Netflix-->
<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-netflix-dependencies</artifactId>
<version>${spring-cloud-netflix.version}</version>
<type>pom</type>
<scope>import</scope>
</dependency>
<!--E&5Spring Cloud Alibaba-->
<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-alibaba-dependencies</artifactId>
<version>${spring-cloud-alibaba.version}</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>


http://localhost:8081/user/test
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08 fRSSiEM S &M Nacos
8.1 IBSSi A S A MEIE

order-service
urlt
”””,_—-————F url2 D
1TE8R S (order-service) / url3 REEM (BRSEFRFurl)
R EIIRSSurlFIZ=

]
]

user-service

order-service

8.2 i ARi%B-Nacos

Spring Cloud Alibaba Nacos

BM: https://nacos.io/en-us/docs/quick-start.html

Provider APP Name Consumer APP

Nacos client/sidecar Serverc_dns.\np.-. Nacos client/sidecar
address-server)

(hitp/dns/udpitis) o=
OpenAPI (http/dns/udpitis) User Console

Config Service

B Customized

Consistency Protocol (priv-raft/sync renew/rdbms based) Console

Naming Service

Admin Console

Nacos Server Nacos Console

Multi-Datacenter Nacos Cluster

8.3 NacosEA{#HH

(TSR

git clone https://github.com/alibaba/nacos.git
cd nacos/

mvn -Prelease-nacos -Dmaven.test.skip=true clean install -U
1s -al distribution/target/
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// change the $version to your actual path
cd distribution/target/nacos-server-$version/nacos/bin

(/=50
==

nacos/bin FEAYstartup.cmd

o BIREE

Run/Debug Configurations

B OpenShift Deployment
B8 OSGi Bundles
Plugin
& Protractor
React Native
= Remote

% Spring dmServer >

= Spyis

= Spy-js for Node js

nle TestNG

A Tomcat Server

& TomEE Server

[S] WebLogic Server
WebSphere Server

¥ XSLT

vy ¥ vy

+ — g 5, »» Name: Nacos \ [] Share [] Allow parallel i
Add New Configuration G i Code C L
<4 JSR45 Compatible Server »  [Hguration CA G HIGC R GO
v JUF_'“ n class: com.alibaba nacos Nacos —-Ems—
K Kotlin
K Kotlin script ST
Maven
[&) MXUnit options: -Dnacos. standalone=true =
n npm gram arguments:
@ NWjs

king directory: ~

ronment variables:

classpath of module: | nacos-console R— ~
Include dependencies with "Provided" scope

¥ Rein L = Default (1.8 - SDK of 'nacos-console’ module) v
Spring Boot

rten command line: user-local default: none - java [options] classname [args] v
Spring Boot
Enable debug output [] Hide banner Enable launch optimization Enable JMX agent

nning Application Update Policies

On 'Update’ action: Do nothing v | @

(3)iAlal
http://localhost:8848/nacos

R4 nacos

ZF8: nacos

(4RSS

Cancel

curl -X POST 'http://127.0.0.1:8848/nacos/vl/ns/instance?
serviceName=nacos.naming.serviceName&ip=20.18.7.10&port=8080"

Qi3

curl -X GET 'http://127.0.0.1:8848/nacos/vl/ns/instance/list?

serviceName=nacos.naming.serviceName'


http://localhost:8848/nacos
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8.4 IRENAIARSS T

(12 & nacos-discovery

P EPEES A

<!--E&Hnacos-starter-discovery-->
<dependency>

<groupId>org.springframework.cloud</groupId>

<artifactId>spring-cloud-starter-alibaba-nacos-discovery</artifactId>
</dependency>

(2)fFEorderfapplication.ymI3Z{4rhi{E

spring:
cloud:
nacos:
discovery:
server-addr: localhost:8848
application:

name: order-service

(3)i@zhorderliE, MzEREzIHEXEENacosHIEHIEIR
(4)EHorderfport, HEIZEmFParallel, JEM3IMRSS

8.5 fr55A&MDiscoveryClient

oL AfEuser-servicedFikZElorder-servicefIRSS urlzlZE
THERME(EfEuser-serviceh R EFIEE
e Javafth3

@Autowired
private DiscoveryClient discoveryClient;

@RequestMapping("/getinstances™)
public List<ServicelInstance> getinstances(){

List<ServiceInstance> instances = discoveryClient.getInstances("order-service");
return instances;

e application.yml
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spring:
cloud:
nacos:
discovery:
server-addr: localhost:8848
application:
name: user-service

e Jjiajlocalhost:8081/user/getinstances

sexviceld: “order—service”,
host: “192.168.1. 37,

poxt: 9093,

zecure: Tal=ze,

- metadata: |
nacos. instanceId: “192. 168, 1. 3909 3DEFAUL THDEFAULT GROUP@@0r der—service”,

nacos.weight: "1.07,

nacos. clustexr: “TEFAIULTY,

nacos. healthy: “true",

presexved. register. source: “SPRING CLOUD™
|
uri: “http:// 192, 168. 1. 3:90937,

scheme: null,

inzstanceld: rnull

serviceld: "order—service”,
host: “192.168.1.37,
port: 9092,
secure: false,
- metadata: |
nacos. instanceId: “192. 168, 1. 3909 24LEFAULTADEFAULT GROUP@Dor der—service”,
nacos.weight: “1.07,
nacos. clustex: "DEFALULT,
nacos. healthy: “trus",
preserved. register. source: “SPRING CLOUD™
}::
uri: “http://192, 168, 1, 390027,
scheme: null,
instanceld: null

serviceld: “order—szervice”,
host: "1%2.168.1. 37,

poxrt: 9091,

zecure: falze,

— metadata: |
nacos. instanceId: "1%92. 168, 1, 3900 18DEFAULTEDEFAULT_GROUP@@0r der—zervice”,

nacos.weight: “1.07,

nacos. cluster: “DEFATLT”,

nacos. healthy: “true",

presexved. register. source: “SPRING CLOUD™
Be
uri: “http://192, 168, 1. 3:90591°,

scheme: null,

instanceld: null
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09 fRS3EAARestTemplate

9.1 RestTemplate S

e UserServiceApplication

@Bean

public RestTemplate restTemplate(){
return new RestTemplate();

e UserController

@Autowired

private RestTemplate restTemplate;

9.2 }57Euri
e Javafth3

@RestController
@RequestMapping(path="/user",method = RequestMethod.GET)
public class UserController {

@RequestMapping("/test")

public String test(){

RestTemplate restTemplate = new RestTemplate();

String url="http://localhost:9091/order/query";
String result =

restTemplate.getForObject(url, String.class);
return result;

e e
http://localhost:8081/user/test

9.3 MARSSAIRFIZRAZREN

MDiscoveryClientdr3KEXEE— M uridd Ti51a)
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@RequestMapping("/test2")
public String test2(){
List<ServiceInstance> instances = discoveryClient.getInstances("order-service");
String url= instances.stream().map(instance-> instance.getUri().toString()+"/order/query").
findFirst().orElseThrow(()-> new IllegalArgumentException("FAZISLHI"));
return this.restTemplate.getForObject(url, String.class);

10 fagkigERibbon
10.1 F 5T RixAaEiIE

BEPARETSEId DiscoveryClienGREXNFTEIRSSFIRAVER, BREIRIEEREPMAIRSS tn AR RiEKIE?
PTLAX B ERERE R BI a9 a5 U, AhFasesE—T.

// BidrestTemplateifafEtl—Purlitbit
@RequestMapping("/test3")
public String test3(){
List<ServiceInstance> instances = discoveryClient.getInstances("order-service");
List<String> uris = instances.stream().map(instance -> instance.getUri().toString() +
"/order/query").
collect(Collectors.toList());
int i = ThreadLocalRandom.current().nextInt(uris.size());
String uri = uris.get(i);
log.info("iAEIAuriE "+uri);
return this.restTemplate.getForObject(uri, String.class);

10.2 RibbonEME Rik G Y%

Ribbon@Znetflixd—f & FimaEt9@as, TLUNEMRFO EBaRERSS IR B T s EnEE
RibbonftaskigEIhRE, TEE@iTLoadBalancerClientSEsLIAY, BEAILAE— RS
XA FAfERADiscoveryClientiF{TARS A T, EARibbontBEHE!
kR RibbonfTH TIRS A, AEHITREIYE,
5| \ribbonfKi
HsEstarter-discovery EBHE4&EE Tribbon, FRARSLARFANRM
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<!-- https://mvnrepository.com/artifact/org.springframework.cloud/spring-cloud-starter-netflix-
ribbon -->

<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-starter-netflix-ribbon</artifactId>
<version>2.1.4.RELEASE</version>

</dependency>

o Bitf#

fErestTemplatefdBeanimfl@LoadBalancejT##, FiEZTF ArestTemplateEEE& T ribbon

@Bean
@LoadBalanced // BT HRestTemplateFES T RibbonfYTHEE
public RestTemplate restTemplate(){

return new RestTemplate();

s SicE
BiRBRE

// {EFARibbonfIRestTemplate#H TARSSHIVIF
@RequestMapping("/test4")
public String test4(){

return this.restTemplate.getForObject("http://order-service/order/query"”, String.class);

Flipping property: order-service.ribbon.ActiveConnectionsLimit to use NEXT property: niws.loadbalancer.availabilityFilteringRule.activeConnectionsLimit = 214748:

Client: order-service instantiated a LoadBalancer: DynamicServerlListloadBalancer:{NFLoadBalancer:name=order-service,current list of Servers=[],Load balancer stat
Using serverListUpdater PollingServerlListUpdater

Flipping property: order-service.ribbon.ActiveConnectionsLimit to use NEXT property: niws.loadbalancer.availabilityFilteringRule.activeConnectionsLimit = 214748!
DynamicServerListlLoadBalancer for client order-service initialized: DynamicServerListlLoadBalancer:{NFLoadBalancer:name=order-service,current list of Servers=[19.
on failure:@; Total blackout seconds:8; Last connection made:Thu Jan 01 ©8:00:00 CST 1970; First connection made: Thu Jan 01 ©8:00:00 CST 1979; Active C¢
Total blackout seconds:®; Last connection made:Thu Jan ©1 ©8:00:00 CST 1970; First connection made: Thu Jan ©1 ©8:00:00 CST 1970; Active Connections:®; 1
Total blackout seconds:®; Last connection made:Thu Jan @1 ©8:00:0@ CST 1970; First connection made: Thu Jan @1 ©8:00:00 CST 1976; Active Connections:@; 1

Flipping property: order-service.ribbon.ActiveConnectionsLimit to use NEXT property: niws.loadbalancer.availabilityFilteringRule.activeConnectionsLimit = 214748!

10.3 RibbonE A (& H
X E QSR A Rest TemplatefOfER, LAIMASEL SIS BN
10.3.1 Javaftss

e UserServiceRibbonConfiguration

@Configuration

@RibbonClient(name="user-service",configuration = RibbonConfiguration.class)
public class UserServiceRibbonConfiguration {

}

e RibbonConfiguration
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@Configuration
public class RibbonConfiguration {
@Bean
public IRule rule(){
return new RandomRule();

10.3.2 Be B4

user-service:
ribbon:

NFLoadBalanceRuleClassName: com.netflix.loadbalancer.RandomRule

11 FBBXHTTPiEMFeign

BM: https://spring.io/projects/spring-cloud-openfeign

GitHub: https://github.com/openfeign/feign

Feign is a declarative web service client. It makes writing web service clients easier. To use
Feign create an interface and annotate it.

BEFARestTemplategEif ek E T httptMXAIIRSER, (BEEREABGERTF

http://order-service/order/query IXIFHINttpiEKRAIBRTEABZMNE, MEAFESEBRANSHPF AR
18, B —T, ERERERS EFRRERRSIEEENED, GBEREAG AZO—HER, 2885,
feigni BT LAIRRRIX R BN,

11.1 FeignBE A (H

e Auser-serviceE&feign

<dependency>
<groupId>org.springframework.cloud</groupId>

<artifactId>spring-cloud-starter-openfeign</artifactId>
</dependency>

o 5itf#

@SpringBootApplication
@EnableFeignClients

public class UserServiceApplication {
Jl oo

o m5feignclient


af://n476
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@FeignClient(name="order-service")
public interface OrderServiceFeignClient {
/**
* RO HIEHIXERuri: http://order-service/order/query
* @return
*/
@RequestMapping("/order/query")
public String query();

e controllerdiEH

@Autowired
private OrderServiceFeignClient orderServiceFeignClient;
// Wikfeign
@RequestMapping("/testfeign")
public String testfeign(){
return orderServiceFeignClient.query();

Brhuser-service, ifiallocalhost:8081/user/testfeigniZ, AMBERERILAGIE, FEBSEMEIYE

feign PRV EISE B 2Eid ribbon>kLIRY, FrlAribbontBXAVECEE feign P EIFFERN
11.2 FeignVERBETE

BESAFeign2ABBNIIHTTPIER, BRAXETFHTTPIE RN — L AT RERTTLAFTEDHKIE?
BRESEN, REAfeignlIBEHREFRE, BEERENARTFS.

11.2.1 Javaftss

fEcom.csdn.userservice® FEIE—N{ESconfig
e EX—MECER

public class OrderServiceFeignConfiguration {
@Bean

public Logger.Level level(){
return Logger.Level.FULL;

o BHECEZRMEfeignclient £

@FeignClient(name="order-service",configuration = OrderServiceFeignConfiguration.class)

public interface OrderServiceFeignClient {

}
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o ymIXXHHEERERS!

logging:
level:
# XiWEHECFeignClient IR
com.csdn.userservice.feignclient.OrderServiceFeignClient: debug

BERmEB, AE@EdfeignihiaorderE3ER

: [OrderServiceFeignClient#query] <--- HTTP/1.1 2@@ (652ms)

: [OrderServiceFeignClient#query] connection: keep-alive

. [OrderServiceFeignClient#query] content-length: 11

. [OrderServiceFeignClient#query] content-type: text/plain;charset=UTF-8

. [OrderServiceFeignClient#query] date: Thu, 13 Aug 2020 19:45:20 GMT

: [OrderServiceFeignClient#query] keep-alive: timeout=6@

: [OrderServiceFeignClient#query]

: [OrderServiceFeignClient#query] list orders

: [OrderServiceFeignClient#query] <--- END HTTP (11-byte body)

: Flipping property: order-service.ribbon.ActiveConnectionsLimit to use NEXT property: niws.loadbalancer.availabilityFilteringRule.ac

11.2.2 BeBE X

# feignHERIIEMERE
feign:
client:
config:
# feignARRYRIBRSS BFR
order-service:
loggerlLevel: full
logging:
level:
com.csdn.userservice.feign: debug

11.3 B FeignfIHTTPIERE R

EfeignBKIARYHttpURLConnectionF T, BB apachefJHttpClient

o FiNhttpclient{kif

<dependency>
<groupId>io.github.openfeign</groupId>
<artifactId>feign-httpclient</artifactId>
</dependency>

» SicE

feign:
httpclient:
enabled: true
max-connections: 200
max-connections-per-route: 50
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12 RSSEeEH('Nacos

EENEFRERZEHEER, XHESERRM, BINESLIEE XA SRIFE?
(13| Amaven{ikifi

<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-starter-alibaba-nacos-config</artifactId>
</dependency>

<! --f#bootstraplc B )AL -->

<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-context</artifactId>

</dependency>

(2)8lEmEbootstrap.yamI3Z{4

spring:
cloud:
nacos:
config:
server-addr: localhost:8848
file-extension: yaml
application:

name: user-service
profiles:
active: dev

(3)Enacos L RlIEIEER B

finga: user-service-dev.yaml


af://n561

NACOS.

< RS

* Data ID: | user-service-dev.yaml
* Group: | DEFAULT_GROUP
EEEdiEn

BE ik | user-service

RoEtsst: TEXT JSON XML @ YaML HTML Properties

gEEE * REAE: (D

(4)ESENIREN

// Miknacosconfig
@value("${person.username}") //org.springframework.beans.factory.annotation.Value;

private String personUsername;
@RequestMapping("/nacosconfig")

public String nacosconfig(){
return this.personUsername;

(5)9mEnacos_EHIERE 14



FTEEBCE

* Data ID: user-service-dev.yaml

* Group: | DEFAULT_GROUP

BE

al}

R

S

n

i | user-service

BoEts=l: TEXT JSON XML o YAML HTML Properties

* RERE: () :

(6)EEfZuser-servicelll Biaalilis
localhost:8081/nacosconfig
i¥5&: g8 UserController_tfi@RefreshScope
@RefreshScope
public class UserController {

7l ooo
}

RifEnacosizdl&sEperson.usernamef{EEE SR
ik o
13 [REZEa5ESentinel

MRSHEESLBRKER, ATHRLERSHTRIP, SERERERSREMRSEE, SFEXA—
LRELER, than: e, BRIR. WBEE

github: https://github.com/alibaba/Sentinel

As distributed systems become increasingly popular, the reliability between services is becoming
more important than ever before. Sentinel takes "flow" as breakthrough point, and works on
multiple fields including flow control, traffic shaping, circuit breaking and system adaptive
protection, to guarantee reliability and resilience for microservices.

13.1 Ba¥hfsEF


af://n600
https://github.com/alibaba/Sentinel
af://n607

SfBsentinel¥githubitttt FEAILSEREIA, so easy
13.2 f£Spring Cloud

EbaiARghRguser/hellofE T IR E
(13| A\sentinel gy

<!--#F&sentinel-->
<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-starter-alibaba-sentinel</artifactId>
</dependency>

Q5EE

spring:
cloud:
nacos:
discovery:
server-addr: localhost:8848
sentinel:
transport:
dashboard: localhost:8080

(3) F&sentinelfyjare

https://github.com/alibaba/Sentinel/releases

hRANIESE1.6.3
(4)BBhsentinel

java -jar sentinel-dashboard-1.6.3.jar

(S)sidsentinelf=Hl&

localhost:8080

IKSZLERZE: sentinel
(6)Bzhorder-servicelllB, ifal/user/hellofE
localhost:8081/user/hello

Z£iF—%, BEsentinelisHlEHIZ


af://n611
https://github.com/alibaba/Sentinel/releases

Sentinel #5158 Gt

O BR

user-service

user-service any~
15 SRR P

11} H
E

FRATERS luser’hello

v ! :1]2] &t QPs jBfQPs IAR A (ms)
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& Hau . 15:31:40 40 00 30
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= — BIQPS — EEQPS
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H1ZCE ER6ECEE /1A

13.3 ifEiEsnmy

PRI — TR

[ Jorderiquery

[ default

ange [

©mE OB O

® el O Warm Up O HIAES

SRR

R

AHrRIFETAE]localhost:8081/user/hello

Blocked by Sentinel (flow limiting)

14 fR55MXGateway

BM: https://spring.io/projects/spring-cloud-gateway

HEEENetflixAYZuulTIREFNIEREEE NISE R

Features

e Built on Spring Framework 5, Project Reactor and Spring Boot 2.0
e Able to match routes on any request attribute.

e Predicates and filters are specific to routes.

e Hystrix Circuit Breaker integration.


af://n649
af://n659
https://spring.io/projects/spring-cloud-gateway

Spring Cloud DiscoveryClient integration
Easy to write Predicates and Filters
Request Rate Limiting

Path Rewriting

GatewayEFNettyfaiZ, MZuulEFBIO ServietiZBfzE
SRaE

Gateway Client

Spring Cloud Gateway

Gateway Handler

Mapping

Gateway Web
Handler

AN

Filter

Filter

Proxy

I

|

t

|

|

I

Filter I
|

! |
Filter |
|

|

r

Proxied
Service

14.1 E4{E=H

(1)BlgEspring bootIlH, 5| A\Gateway{Kifi


af://n698

Mew Project

Dependencies | (. Spring Boot | 2.3.3 ~

Developer Tools [] Zuul [Maintenance]
Web Gateway

Template Engines [] Ribbon [Maintenance]
Security [] OpenFeign

SQL [] Cloud LoadBalancer
NoSQL

Messaging

l[e]

Ops

Observability

Testing

Spring Cloud

Spring Cloud Security
Spring Cloud Tools
Spring Cloud Config
Spring Cloud Discovery
Spring Cloud Circuit Breaker
Spring Cloud Tracing
Spring Cloud Messaging
Pivotal Cloud Foundry
Amazon Web Services
Microsoft Azure

Google Cloud Platform

(2){FIESpring BootFISpring CloudhRAFIRRSZFIF—3
Spring Boot:2.1.16

Spring Cloud:Greenwich.SR3

<parent>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>2.1.16.RELEASE</version>
<relativePath/> <!-- lookup parent from repository -->
</parent>
<groupId>com.csdn</groupId>
<artifactId>shop-gateway</artifactId>
<version>0.0.1-SNAPSHOT</version>
<name>shop-gateway</name>
<description>Demo project for Spring Boot</description>

<properties>
<java.version>1.8</java.version>
<spring-cloud.version>Greenwich.SR3</spring-cloud.version>
</properties>

(3)i#&I0Spring Cloud Alibaba Dependencies #] Nacos Discovery

(A REgatewaylIEAFL S

>
Selected Dependencies

Spring Cloud Routing

Gateway



server:
port: 8090
spring:
application:
name: gateway
cloud:
nacos:
discovery:
server-addr: localhost:8848
gateway:
discovery:
locator:
# gatewayBefEH{TIRSS AT
enabled: true

(5)Eid gatewayifsialliz

http://localhost:8090

http://localhost:8090/user-service/user/testfeign

http://localhost:8090/order-service/order/query

14.2 FRERMNEEE

HIXR A BT gatewayRYEEHMN BECEH TH A ZIRI N AIARSS

server:
port: 8090
spring:
application:
name: gateway
cloud:
nacos:
discovery:
server-addr: localhost:8848
gateway:
discovery:
locator:
# gatewayBEBHITIRS A
enabled: true
routes:
# FRFAYPCECSR
- predicates:
- Path=/jack/**
filters:
# RNVERBERREEI TEZRIMNEKPRIBRIRRE N, 1R " RurliRER
- StripPrefix=1
uri: http://localhost:8081/

ipEuis: http://localhost:8090/jack/user/testfeign



http://localhost:8090/
http://localhost:8090/user-service/user/testfeign
http://localhost:8090/order-service/order/query
af://n728
http://localhost:8090/jack/user/testfeign
af://n735

15 BRSSARAHEEESleuth&Zipkin

MRS AIERER LERIRERA, SHIMTR, MNIREBREEMRIRE, XiHEMEEA =R

%, BEEARIEREMBAEENE? AILAERSleuth

BM: https://spring.io/projects/spring-cloud-sleuth

Spring Cloud Sleuth provides Spring Boot auto-configuration for distributed tracing.

BILMERZipkin A TEIFMUETR, BEiEZipkin+SleuthsSE STzl HIERR

(MBI Azipkinf9ikit, EHhEE 7T sleuthfJfkEf[user-service, order-service, gateway]

<!--FE&Hzipkinfsleuth-->

<dependency>

<groupId>org.springframework.cloud</groupId>

<artifactId>spring-cloud-starter-zipkin</artifactId>

</dependency>

(2) FEFE#Ezipkin server

https://github.com/openzipkin/zipkin/tree/master/zipkin-server

java -jar zipkin.jar
localhost:9411

=324
Limit
) LAST 15 MINUTES 10

BifjtracefEig

EEEREREERY, AENEREETE:

(3)5Ec&l[user-service, order-service, gateway]

zipkin:

base-url: http://localhost:9411
sleuth:

sampler:

probability: 1.0

~
£ RUN QUERY


af://n735
https://spring.io/projects/spring-cloud-sleuth
https://github.com/openzipkin/zipkin/tree/master/zipkin-server

(4)EFhiSsuser-service, order-serviceflgatewayiX3/1NH
(5)i31agsE

http://localhost:8081/user/testfeign

http://localhost:8090/user-service/user/testfeign [(BIZ R FiHa]]

=>4

Q ‘3) LAST 15 MINUTES 10
.‘—I
[ ]

IHII

2EER
ROOT TRACE ID

USER-SERVICE (get /useritest 247950d48cd7197d

USER-SERVICE (2)

USER-SERVICE (get /fuseritestieign 8b5166b50d388505

(5)user-service[g EREMRR

zipkin:
base-url: http://localhost:9411
discoveryClientEnabled: false

16 Spring CloudZB4 B4 RRIfEIE

16.1 NacosfgsS Ttz

(1) &Enacos-serverdiEHEO

curl -X POST 'http://127.0.0.1:8848/nacos/vl/ns/instance?
serviceName=nacos.naming.serviceName&ip=20.18.7.10&port=8080"

HEWT: fEserver jarfi—EE—Mnacos/v1/ns/instancefJiE, B Eorderli B EaIRIRHESAEIZEO
fEnacos-devlopiRIBHIEZER"/v1/ns/instance", ERfEorderIBHEH—T, KIIKAIK


http://localhost:8081/user/testfeign
http://localhost:8090/user-service/user/testfeign
af://n780
af://n781

@RestController
@RequestMapping(UtilsAndCommons.NACOS_NAMING_CONTEXT + "/instance")
public class InstanceController {

ffooo

(2) SHkregistergix
InstanceController#register(), ¥/, debugf3a1,

curlipaiuliz

Brflorder-servicell B
EE=FKEregister/5i%, BARregister/giEplERSS I EMATEL.
(3) ERAMBRS EMEO
A 2 ZserverdfiinstanceController#register 2IRSS EARHIED
KR forderInB/EaMRIANMER, ERBRAIZIRS ImEVEONE?

curl -X POST http://127.0.0.1:8848/nacos/vl/ns/instance?
serviceName=nacos.naming.serviceName&ip=20.18.7.10&port=8080

AEsENl—T 2B nacos-client.jardhag2EiEAAnacos-server.jard iz /Y
B =it —T

@SuppressWarnings("PMD.ServiceOrDaoClassShouldEndWithImplRule")
public class NacosNamingService implements NamingService {
@Override
public void registerInstance(String serviceName, Instance instance) throws NacosException {
registerInstance(serviceName, Constants.DEFAULT_GROUP, instance);

nacos-client nacos-server

NacosNamingService#registerinstance()

-X POST http://127.0.0.1:8848/nacos/v1/ns/instance——»| .
InstanceController#register

(4) EJEENacosNamingService#registerinstance
Shift+Alt+Ctrl+F7 && Project and Libraries

spring-cloud-nacos-discovery.jar: NacosServiceRegistry#register

Hr =it —T



Find:  Usages of registerinstance(String, Instance) in Proje...

e,

v
v

e ol T %

»

| Method
m % registerinstance(String, Instance)
[*] & Found usages 1 usage
[m] ~ Unclassified usage 1 usage
~ [y Maven: org.springframework.cloud:spring-cloud-alibaba-nacos-discovery:0.9.0 RELEASE 1 usage —

t:: v org.springframework_cloud.alibaba. nacos.registry 1 usage
[im] v (€, = NacosServiceRegistry 1 UsaCafemmmmm

v m % register(Registration) 7 usage
] ister(Registrati 1

63 namingService registerinstance(serviceld, instance);

(5) #EREANacosServiceRegistry#register

Shift+Alt+Ctrl+F7 && Project and Libraries

spring-cloud-commons.jar: AbstractAutoServiceRegistration#register()

H—E AR T BNA9SCIINacosAutoServiceRegistration#register()

=it —T

Y
[»]
[m]

Usages of register(R) in Project and Libraries
~ Method

m = register(R)
+ Found usages ? usages

~ Unclassified usage 2 usages
~ [y Maven: org.springframework cloud:spring-cloud-commons:2.1,1. RELEASE 2 usages
v org.springframework_cloud.client serviceregistry 2 usage?_"_"—‘
v (€)= AbstractAutoServiceRegistration 2 15606 sefmmmmm—m———
v im ¢ register() 1 Usa0e gmmummm—

239 this.serviceRegistry.register(getRegistration());
» 'm ¢ registerManagement() 1 usage

Find  # 5: Debug i=6:TODO # Spring M Terminal  I% Java Enterprise

(6) Spring Cloud#isE

FEfregister /5 ARIE XAIBRAEELL A JBXBZSpring CloudiX—fRRFZAR, @idspring-cloud-
commons.jarsREXH, MEARERIEHFHEXNENMTBRISTIL.

o eurekaf9pRSS MR

<dependency>

<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-starter-eureka</artifactId>
<version>1.4.7.RELEASE</version>

</dependency>

8K EurekaServiceRegitry, Bikregisterfsik, BEEFERA, AMBEspring-cloud-commonsENILE

o consulfYpRSS AR



<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-starter-consul-discovery</artifactId>
<version>2.2.1.RELEASE</version>

</dependency>

& ConsulServiceRegitry, Eifkregisterfzix, BEH(EM, &IBEspring-cloud-commonsENXHE
e zookeeperfUfRSSiEAR

<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-starter-zookeeper-discovery</artifactId>
<version>2.2.1.RELEASE</version>

</dependency>

#ZZookeeperServiceRegitry, BEiregister5ik, BEHFER, AItEREspring-cloud-commonsiEXH
B

(7) B AbstractAutoServiceRegistration#register
Shift+Alt+Ctrl+F7 && Project and Libraries -->&&5 _ usages
register()->start()->bind()->onApplicationEvent()->ApplicationListener
B =i —TF

v Method

m = bind{WebServerlnitializedEvent)
v Found usages 1 usage
~ Unclassified usage 1 usage

w [ Maven: org.springframework_cloud:spring-cloud-commons:2.1.1. RELE‘QSE 1 usage
v org.springframework_cloud._client serviceregistry 1 usage
~ (€, » AbstractAutoServiceRegistration 1 Lffemess—

v m = onApplicationBEvent(WebServerinitializedEvent) 1 usage
88 bind{event);

E2: XE—istenerSeventZEHHIHIRIER, HENMREERL

(8) ApplicationListener

Spring ApplicationListener ESpring=S= 4 HIF—3EBD

5SApplicationEventifigE & 52 akApplicationContextAYSS (4B .
e ContextRefreshedEventZE{4Isf

HApplicationti#iattERERIFTEY, Sfif&ContextRreshedEventS{4



@Component
public class Test implements ApplicationListener<ContextRefreshedEvent> {
@Override
public void onApplicationEvent(ContextRefreshedEvent event) {
System.out.println("E#ERT...");

E/97ESpring BootBaiRIRHR SRR AT

AbstractApplicationContext#frefresh()->finishRefresh()->
publishEvent(new ContextRefreshedEvent(this));

e WebServerlnitializedEvent
SIFWebServerinitializedEventZ{4, AIMBEEFTENHER
BATESpring Boot/Salidig, bR MmZARERI=H

Eb4n: publishEvent(WebServerinitializedEvent)Z 259

@Component  //FAAIS
public class Test implements ApplicationListener<WebServerInitializedEvent> {
@Override
public void onApplicationEvent(WebServerInitializedEvent event) {
System.out.println("E#ERT...");

(9) S#WebServerinitializedEventfy&%n

27 FERIST, AEMREESHKEISpring Boot/Eaflidf2HWebServerlnitializedEventS {4 A R IE
TomcatBaIFEmZfE, S&%H— N ServletWebServerlnitializedEventZ{4

(10) BRSSEMETFE

s FA— kAT R EHE_ARR I #R R —ER



| Spring BootInB | |5pring—(|oud—commons| | spring-cloud-starter-alibaba-nacos-discovery | | nacos-api | | nacos-client

SpringApplication.run (I:|

EFEiEpublishedEvent
(WebServerlnitializedEvent)

AbstractAutoServiceRegistration
onApplicationEvent(Web...Event)

bind(event)

this.start()

register()

ServiceRegistry#register()

NacosServiceRegistry#register()

namingService.registerlnstance()

NamingService

[ #registerinstance()

NacosNamingService
#registerinstance()

(11) uEBANnacos-clientif@F T nacos-server
BEEBMNIIETEE, HEBEIFAE—TNacosNamingService#registerinstance()/5i&# 2E T rest apifEQ]

KT XEERYEO

curl -X POST http://127.0.0.1:8848/nacos/vl/ns/instance?
serviceName=nacos.naming.serviceName&ip=20.18.7.10&port=8080

o E{iZFINacosNamingService#registerinstance

* Wi

serverProxy.registerService(NamingUtils.getGroupedName(serviceName, groupName), groupName,
instance);

o debugEitER
Z=B81EserverProxy.registerServiceiX8, ZF7HNGE

o WrraregAPI

serviceName=order
groupName=default_group
instance=192.168.1.3 and 8081 %
NACOS_URL_INSTANCE=/nacos/vl/ns/instance

o [rrareqAPI

return regAPI(api, params, snapshot, method);

e WrracallServer(api, params, nacosDomain)

NamingProxy#callServer();



BARERIEHttpClientiEk, JEMArequest/gi%, (FARNEHttpURLConnectionZE
16.2 NacosBRs3iEMa9C BNl

fEnacos-clienti@idNacosNamingService#registerinstance 5 TARSS EAAET
Lt Z RIS % —"BeatInfo, F3FIAInacos-serverRiXk, MMEHIT=RIRRSEEIES

e beatReactor#addBeatinfo
beatReactor.addBeatInfo(NamingUtils.getGroupedName(serviceName, groupName), beatInfo);
e NacosNamingServicefaiERRE#init()

beatReactor = new BeatReactor(serverProxy, initClientBeatThreadCount(properties));

e BeatReactor

private ScheduledExecutorService executorService;
private volatile long clientBeatInterval = 5 * 1000;
private NamingProxy serverProxy;

public final Map<String, BeatInfo> dom2Beat = new ConcurrentHashMap<String, BeatInfo>();

executorService.schedule(new BeatProcessor(), 0, TimeUnit.MILLISECONDS);

e BeatProcessor

executorService.schedule(new BeatTask(beatInfo), ©, TimeUnit.MILLISECONDS);
e BeatTask

@Override
public void run() {
long result = serverProxy.sendBeat(beatInfo);
beatInfo.setScheduled(false);
if (result > 0) {
clientBeatInterval = result;

BJLATEserverProxy#sendBeat(beatinfo) /5% E¥T— M, ARERBIRS, FEF5#), WEnacosizhla


af://n952

Project + © = & — | @Nac ejava | @ Propetiesjava - | @ Beatifojava - | ¢,BealReactorjava - | (€ NamingProwyjava - | (1, ScheduledExecutorSenvice java - | (€ TimeUnitjava -

v Iguser-service D'\share'CSDN\icamp\Spring Clof 193 @ public BeatTask(BeatInfo beatInfo) { v
> idea 104 this.beatInfo = beatInfo;
> mvn 105
v src 106
~ wmain 107 @0verride
v [java 108 @f public void run() {
v [ com.csdn.userservice - long result = serverProxy.sendBeat(beatInfo); b
© UserController 110 beatInfo.setScheduled(false);
P ;
= = 111 if (result > @) {
Struct z = - s
rucure = ® 112 ] clientBeatInterval = result; =
i € e a v ® B (113
v € = BeatReactor BeatReactor » BeafTask » run()
Debug: w7 UserSenviceApplication B —

@ | B Console| Debugger | 4 Endpoints * [ I T T B S I - | w2

» CiFrames -v'_ Variables -
- "comalibabanacos.n.. ~ v Y|+ > this = {BeatReactor$BeatTask@6329}
> oobeatinfo = [Beaflnfo@661 1} "{"cluster”:"DEFAULT","ip"""192.168.1.2" "metadata"-{"preserved register source":"SPRING_CLOUD"},"port":8081,"scheduled"true"serviceName":"DEFAULT_GROUI . \/iew
n - - oo clientBeatinterval = 5000
cal:511 E/ecutofﬂhunnab\ dapter (java. il > coseverProxy = (NamingProxy@6613}
) run$$3$capture:266, FutureTask (java.util.conct
run-1, FutureTask (java.util. concurrent)
% Async stack trace
<init>:151, FutureTask (java.util.con
B | 200, ScheduledThreadPoolExecttor$Sc| 99
ms | SChedule’532, ScheduledThreadPoolExecutor
= | run'89, BeatReactor$BeatProcessor (com.al
¢. call511, Executors$RunnableAdapter (j
run$$$capture:266, FutureTask
# run-1, FutureTask (java.util.con
Async stack trace

ERAT LA EEE R sendBeat5i%, Gk Enacos-serverdragiaajurl

16.3 RestTemplateiBi3iEtT

RestTemplate ESLELESpring=I I AT HTTPIEKEIER TR, 1BtbApachefHttp ClientE&E N5 {E


af://n992

c HttpAccessor

-+

logger Log
requestFactory ClientHttpRequestFactory
m = HitpAccessor()

T

c InterceptingHttpAccessor

-

f interceptors List=ClientHttpRequestinterceptor= ; Rest{}per‘ations

f interceptingRequestFactory ClientHttpRequestFactary A

m ‘= InterceptingHttpAccessor()

= =

c RestTemplate

f romePresent boolean
f & jaxbZ2Present boolean
f & jacksonZ2Present boolean
f & jackson2XmlPresent boolean
f & jackson25SmilePresent boolean
f & jackson2CborPresent boolean
f gsonPresent boolean
f & jsonbPresent boolean
f messageConverters List<HtipMessageConverter<?==
f errorHandler ResponseErrorHandler
f uriTemplateHandler UriTemplateHandler
f headersExtractor ResponsebExtractor<HitpHeaders=

m = RestTemplate()
m = RestTemplate(ClientHttpRequestFactory)
m = RestTemplate(List<HitpMessageConverter<?==)

String url="http://localhost:9091/order/query";
String result = this.restTemplate.getForObject(url, String.class);

RestTemplate#getForObject->RestTemplate#execute->RestTemplate#doExecute-
>HttpAccessor#createRequest->getRequestFactory().createRequest(url, method);

BZE— T getRequestFactory()->this.requestFactory->new SimpleClientHttpRequestFactory()
B EBIAE R FMERAESimpleClientHttpRequestFactory T 2
ClientHttpRequestFactory#createRequest->SimpleClientHttpRequestFactory#createRequest

ATLARIERIASimpleClientHttpRequestFactory{§EFAYE java.net. HttpURLConnection



¥5&: HEsCgetRequestFactory() A AR EZARYHttpAccessor#getRequestFactory, RS/
InterceptingHttpAccessor#getRequestFactory

@Override
public ClientHttpRequestFactory getRequestFactory() {
List<ClientHttpRequestInterceptor> interceptors = getInterceptors();
// interceptorsAAZHY, J@FinterceptingRequestFactory
if (!CollectionUtils.isEmpty(interceptors)) {
ClientHttpRequestFactory factory = this.interceptingRequestFactory;
if (factory == null) {
factory = new InterceptingClientHttpRequestFactory(super.getRequestFactory(),
interceptors);

this.interceptingRequestFactory = factory;

}

return factory;

}
// interceptorsAZHY, JAMHttpAccessor#getRequestFactory
else {

return super.getRequestFactory();

XEE—E, Fies—FEVEARClientHttpRequestinterceptor#interceptfixk

16.4 RibboniEfEfZ4T

{EARibbonfIRestTemplatei#t1TIRSSAYE B

HrestTemplateigsKhttp://order-service/order/queryitsiitFf, ribbon&tRiEorder-servicefI8&=F, T
ROBEIRIMAuritttt, FERETHRESSE, Bfftorder-servicelIH, itrestTemplatei{TiIa)

16.4.1 @LoadBalanced

@Bean

@LoadBalanced

public RestTemplate restTemplate(){
return new RestTemplate();

BE@LoadBalanced

%

KIMRestTemplategbit R EIIERIEES], REA@LoadBalanced;Ef#i@iILoadBalancerClientSEIIAY


af://n1017
http://order-service/order/query
af://n1023

/**
* Annotation to mark a RestTemplate bean to be configured to use a LoadBalancerClient.
* @author Spencer Gibb
*/
@Target({ ElementType.FIELD, ElementType.PARAMETER, ElementType.METHOD })
@Retention(RetentionPolicy.RUNTIME)
@Documented
@Inherited
@Qualifier
public @interface LoadBalanced {

16.4.2 LoadBalancerClientiE[

spring-cloud-commons.jar: interface LoadBalancerClient
BEHEHSIW, &WEspring-cloud-netflix-ribbon.jar: class RibbonLoadBalancerClient

o« BEEEEXARE

I ServiceInstanceChooser

1 LoadBalancerClient

1

c RibbonLoadBalancerClient

* &RibbonLoadBalancerClient3z45Spring loCEEE1E

@Configuration
@Conditional(RibbonAutoConfiguration.RibbonClassesConditions.class)
@RibbonClients
@AutoConfigureAfter(name =
"org.springframework.cloud.netflix.eureka.EurekaClientAutoConfiguration")
@AutoConfigureBefore({ LoadBalancerAutoConfiguration.class,
AsyncLoadBalancerAutoConfiguration.class })
@EnableConfigurationProperties({ RibbonEagerLoadProperties.class,
ServerIntrospectorProperties.class })
public class RibbonAutoConfiguration {
@Bean
@ConditionalOnMissingBean(LoadBalancerClient.class)

public LoadBalancerClient loadBalancerClient() {


af://n1031

return new RibbonLoadBalancerClient(springClientFactory());

e LoadBalancerClientdhgy/57%

public interface LoadBalancerClient extends ServiceInstanceChooser {
<T> T execute(String serviceld, LoadBalancerRequest<T> request) throws IOException;

<T> T execute(String serviceld, Servicelnstance servicelnstance,
LoadBalancerRequest<T> request) throws IOException;

URI reconstructURI(ServiceInstance instance, URI original);

16.4.3 ILoadBalanceriZ[

RibbonBIAH

public interface ILoadBalancer {
// AR AP RISC 5 RIENNAR S S5

public void addServers(List<Server> newServers);

// BIEFERE, MRaddSEEshhtt— N BARIIRSS LA

public Server chooseServer(Object key);

// PRERAIRRAHISE RSP ENRALAIERFIEIRSS
/] FRRAEIIERETE P RREURSS LB B R RIER A SRS LA R IEHIRSSHY

public void markServerDown(Server server);

// IREXZHRIBRSSAILAEIZIZR
@Deprecated
public List<Server> getServerList(boolean availableOnly);

// REXERIERRSSAISLAIFIR

public List<Server> getReachableServers();

// FREUFRACAIRIRS LGSR, BIEIERRSHIEIIRSSHISTA

public List<Server> getAllServers();
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1 ILoadBalancer

A

c AbstractLoadBalancer

e

¢ « BaseloadBalancer ¢ =« NoOpLoadBalancer

T

¢ « DynamicServerlListLoadBalancer

T

= ZoneAwarelLoadBalancer

16.6.4 IRule

TEISERIMNY, PeiESE)

public interface IRule{
public Server choose(Object key);
public void setlLoadBalancer(ILoadBalancer 1b);
public ILoadBalancer getLoadBalancer();

1 IRule
4

€ = AbstractLoadBalancerRule

| .
| |

¢ = RoundRobinRule ¢ « ClientConfigEnabledRoundRobinRule @ =« RandomRule @& = RetryRule

| S

¢ =« WeightedResponseTimeRule | & « PredicateBasedRule & = BestAvailableRule

16.4.5 IPing

EFEANServer@B A LApingi®, MMAZNTEAYSE
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public interface IPing {
public boolean isAlive(Server server);

€ = AbstractLoadBalancerPing @« =« PingUrl @& = PingConstant @& = NoOpPing

T

¢ % DummyPing

16.4.6 LoadBalancerAutoCon..

0T @LoadBalancediFf#fE, Spring Boot=iEidLoadBalancerAutoConfigurationsghl B ahZ=r

Hoh@iFE#ESinterceptorsfY%Ehe, XD EEAERIZRIAIrestTemplate] RS HAYI=EES

@Configuration
@ConditionalOnClass(RestTemplate.class)
@ConditionalOnBean(LoadBalancerClient.class)
@EnableConfigurationProperties(LoadBalancerRetryProperties.class)
public class LoadBalancerAutoConfiguration {
// BliELoadBalancerInterceptor
@Bean
public LoadBalancerInterceptor ribbonInterceptor(
LoadBalancerClient loadBalancerClient,
LoadBalancerRequestFactory requestFactory) {
return new LoadBalancerInterceptor(loadBalancerClient, requestFactory);
}
// #GRestTemplatei7®filLoadBalancerInterceptor
@Bean
@ConditionalOnMissingBean
public RestTemplateCustomizer restTemplateCustomizer(
final LoadBalancerInterceptor loadBalancerInterceptor) {
return restTemplate -> {
List<ClientHttpRequestInterceptor> list = new ArraylList<>(
restTemplate.getInterceptors());
list.add(loadBalancerInterceptor);
restTemplate.setInterceptors(list);

1

16.4.7 LoadBalancerinterceptor

Wrea+if1a): final URI originalUri = request.getURI();
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return this.loadBalancer.execute(serviceName,this.requestFactory.createRequest(request, body,

execution));

loadBalancer.execute()->LoadBalancerClient#execute->RibbonLoadBalancerClient#execute

TFFIX Rt IGIE Y 2 Bi@LoadBalanceriX

NEfREEIT LoadBalancerClientsREEERIE X

FRiEservice-id3XEEMRAISLH

i =+ AT

ILoadBalancer loadBalancer

Server server

getlLoadBalancer(serviceld);

= getServer(loadBalancer, hint);

getServer()->loadBalancer#chooseServer->ILoadBalancer#chooseServer->EiIA
ZoneAwarelLoadBalancer#chooseServer[AJEAE&RibbonClientConfigurationfig &3£]

BEETE, BEEZEZoneza, MEARRZERchooseServerfsik: BaselLoadBalancer

BaselLoadBalancer#chooseServer->|Rule#choose->RoundRobinRule#choose

It fEBaseLoadBalancersfchoose ik EFT N amtBEATRA

RSBFIRELIRNE T

FEEIE B EERiIbbonLoadBalancerClient#executedfy

ILoadBalancer loadBalancer = getLoadBalancer(serviceld);

Project v €@ *

fx — (€ BaseloadBalancerjava ‘

4 user-service D sharelcsdnic 797

@retur e gedicaied Server

> idea 5 */
N mvn 746 of e public Server chooseServer(Object key) { key: "default”
> Isp 747 if (counter == null) {
v sic 748 counter = createCounter();
v main 749
v Mjava 750 counter.increment(); counter: "BasicCounter{config=MonitorConfig{name=LoadBalancer_ChooseServer, tags=COUNTER, policy=Defau
~ [ncom.csdnusers /01 if (rule == null) {
@ Mylnterceptq 752 return null;
@ UserControll /53 } else {
wwe T = & — 4 try {
= 755 D | | | return rule.choose(key);
i @ @ @8 » | 756 } catch (Exception e) {
€, = BaseLoadBalancer 757 Logger .warn("LoadBalancer [{}]: Error choosing server for key {}", name, key, e);
> (€ o PingTask 758 return null;
> @ - Pinger 759 }
> (€, @ SerialPingStrategy 760
# » Basel oadBalancer) BaseloadBalancer » chooseServer()
bug:  «7, UserSenviceApplication N
[l Console | Debugger | % Endpoints *"E Fe R T N I R | E Hd

£ Variables

" "http-nio-8081-exec9... v
chooseServer 75!

v+ T
dBalancer (com./|
oneAwareL oadBalancer
getServer:189, RibbonLoadBalancerClient (o)
execute:117, RibbonLoadBalancerClient (org.
execute:99, RibbonLoadBalancerClient (org.s;
intercept:58, LoadBalancerinterceptor (org.spri
execute:92, InterceptingClientHtipRequest$intg
executelnternal 76, InterceptingClientHttpRequi
executelnternal:48, AbstractBufferingClientHttp|

execute:53, AbstractClientHttpRequest (org.s)

SAEEZEIRIbbonLoadBalancerClient#execute/5i%, EHITRER1.2:E52/E,

© request getURI() = Cannot find local variable 'request'
@ instance = Cannot find local variable 'instance’

> this = {ZoneAwareLoadBalancer@7562} "D!
> P key="default"

» oologger = {Logger@7752} "Logger[com.neffiix loadbalancer.BaseLoadBalancer]"
» ooname ="order-service"
>

>

verListL er:{NFLoadBalancer

rvice,current list of Servers=[192.168.1.2:9093, 192.168.1.2:9092, 192.168.1.2:9091],L... Vi¢

oo fule = {ZoneAvoidanceRule@7711}
oo counter = {BasicCounter@7721} "BasicCt

, tags=COUNTER, policy=DefauitPublishingPolicy}, count=5}"

BESIREEI— N Server,

B2 8% RibbonServer
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adBalancer java ‘=‘ZoneAwareLoadBaIancelJava €, RibbonlLoadBalancerClient java ‘l‘SeNice\nstanceJava ‘

CrErErr 7
* @throws IOException executing the request may result in an {@Link IOException}
*/
public <T> T execute(String serviceld, LoadBalancerRequest<T> request, Object hint) serviceld: "order-service” request: LoadBalancerRequestFactory$lamb
throws IOException {
ILoadBalancer loadBalancer = getlLoadBalancer(serviceld); LoadBalancer: "DynamicServerlistlLoadBalancer:{NFLoadBalancer:name=order-service,current Lis
Server server = getServer(loadBalancer, hint); server: "192.168.1.2:9092" LoadBalancer: "DynamicServerlistloadBalancer:{NFLoadBalancer:name=order-s
if (server == null) {
throw new IllegalStateException(”No instances available for " + serviceld);
}
RibbonServer ribbonServer = new RibbonServer(serviceld, server, ribbonServer: "RibbonServer{serviceld='order-service’, server=192.168.1.2:9892, secu
isSecure(server, serviceld),
serverIntrospector(serviceld).getMetadata(server)); server: "192.168.1.2:9092"

return execute(serviceld, ribbonServer, request);

16.4.8 LoadBalancerinter..[D]iF
LFREVZEIRIbbonServerZ f5, =E[EapplysFix
iEERibbonServersEI 7 Serverinstanceiz[
public <T> T execute(String serviceld, LoadBalancerRequest<T> request, Object hint)

throws IOException {
return execute(serviceld, ribbonServer, request);

RS BEIREEIBRRServer T, ETRMEEH TUrilNEN, AEAEEBIER
W s+t

@Override

public <T> T execute(String serviceld, Servicelnstance servicelnstance,

LoadBalancerRequest<T> request) throws IOException {
T returnvVal = request.apply(serviceInstance);

fEServerinstanced 4R T serviceid, host, portZFER, FrATSAAI LA THEM A EMEHREMIES

public interface LoadBalancerRequest<T> {
T apply(ServiceInstance instance) throws Exception;

LoadBalancerRequest#apply->ServiceRequestWrapper->ServiceRequestWrapper#getURI
TEHMYloadBalancergiZLoadBalancerClient

E It FtReE H T XA uri: http://192.168.1.2:9093/order/query

URI uri = this.loadBalancer.reconstructURI(this.instance, getRequest().getURI());

16.5 FeigniBH3##tfr

[EFE—EAMERfeignfIZh, MK EIEMRERO, WKiftE B55Ain

@EnableFeignClients: FfgFeign
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http://192.168.1.2:9093/order/query
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@FeignClient: tRICFEEMAFeigni=ZERYIERENO

16.5.1 At A EHfeign
WNERAHfeign, FAITLUFERrestTemplate

@Bean

@LoadBalanced

public RestTemplate restTemplate(){
return new RestTemplate();

String result = this.restTemplate.getForObject("http://localhost:9091/order/query",
String.class);

BurlBEURE S, XFARESIMETRAIFE, BARTEFAIIE.
ofeignRE BB http AR A RN FAFFIFEFAIE, WFHAEMS, EconsumerdhiFfprovidershfiy7i%,
WIFHEES A IAYEO—FE,

16.5.2 ISR

feignclienti&[OrderServiceFeignClient

@FeignClient(name="order-service")

public interface OrderServiceFeignClient {
@GetMapping("/order/query")
public String query();

UserControllersiE

@Autowired
private OrderServiceFeignClient orderServiceFeignClient;
// Wik feign
@RequestMapping("/testfeign")
public String testfeign(){
return orderServiceFeignClient.query();

BE: ZOHABELANL, querymEtBIRBELI, AfUgtBEEEORKARquery5i&?
ANUBTE return orderServiceFeignClient.query(); T MNR, ME—NEOZEERMH4A
$Proxy77@8030 --->HILLETLERTE, 1ZEOEIshSMIEM T, B2 eiSRIESE, HESI T querySik

B8 SENRMERNAERE—T, RERMNZANARER, SFAE0EERXAMIT? tiMyBatisHHAY
Mapperizd
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@Repository

@Mapper

public interface PersonMapper {
Person find(String username);

@Service
public class PersonService {
@Autowired
private PersonMapper personMapper;
public Person findByUsername(String username) {
return personMapper.find(username);

16.5.3 LSO E A LIS RS

o tmE@FeignClientfiEO

@FeignClient(name="order-service")
public interface OrderServiceFeignClient {

}
o IHEEENIE

// FILGEEMIPL AR TREN, BEOAREBINE F@FeignClient; T
@EnableFeignClients

public class UserServiceApplication {

}

16.5.4 @EnableFeignClients
FEREHARNERE

e @EnableFeignClients

// Scans for interfaces that declare they are feign clients (via @FeignClient)
@Retention(RetentionPolicy.RUNTIME)

@Target(ElementType.TYPE)

@Documented

@Import(FeignClientsRegistrar.class)

public @interface EnableFeignClients {

}

e @Import(FeignClientsRegistrar.class)
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class FeignClientsRegistrar
implements ImportBeanDefinitionRegistrar, ResourcelLoaderAware, EnvironmentAware {
@Override
public void registerBeanDefinitions(AnnotationMetadata metadata,
BeanDefinitionRegistry registry) {
// iEMfcConfiguration
registerDefaultConfiguration(metadata, registry);
// iEff@FeignClientiEf#
registerFeignClients(metadata, registry);

16.5.5 r..DefaultConfiguration

SNERR, FTERANMTR, AEEE

ipring-cloud-openfeign-core-2.1.3 RELEASE-sourc... | [ org . [ springframework - [ cloud [ openfeign | @ FeignClientsRegistrar 4, | UserseniceAppiication ~ b % G m|Gt v v
“eignClients jave ‘ €, FeignClientsRegistrar java | 1, BeanDefinitionRegistry.java ‘ € Defaultl eanFactory.java € ConfigurationClassBeanDefinitionReader java ‘ €, ConfigurationClassPostProcessor.java

3 @OVErrIias

36 @f public void setResourceloader(Resourceloader resourcelLoader) { this.resourcelLoader = resourceloader; }

39

40 @override

41 ol @ public void registerBeanDefinitions(AnnotationMetadata metadata,

42 BeanDefinitionRegistry registry) {

3 registerDefaultConfiguration(metadata, registry);

44 registerFeignClients(metadata, registry);

45

46

7 @ private void registerDefaultConfiguration(AnnotationMetadata metadata, metadata: StandardAnnotationMetadata@4536

48 BeanDefinitionRegistry registry) { registry: "org.springframework.beans.factory.support.DefaultListableBeanFactory@25599@cc: defining beans [org
49 Map<String, Object> defaultAttrs = metadata defaultAttrs: size = 5 metadata: StandarddnnotationMetadata@4536

50 & .getAnnotationAttributes(EnableFeignClients.class.getName(), b: true);

51

52 b | if (defaultAttrs != null 8% defaultAttrs.containsKey("defaultConfiguration")) { defaul

53 String name;
Fe\gnChemsReg\st;ar » ;éé\s{erlf)efé\u\tC’or’wﬁé’u;an’or;(’) T
Jebug 7, UserServiceApplication

2 | B Console| Debugger |, Endpoints 4" = ¥y B
» T Frames +*| = Threads +'| = Variables
+ "main"@1 in group "m__ v I 4 defaultAttrs = {AnnotationAftributes@4550} size = 5

"value" > {String[0]@4563}
"basePackages" = [String[0]@4565}
"basePackageClasses™ -> (Siring[0]@4567}

1 registerDefauftConfiguration: 152, FeignClient<jg

registerBeanDefinitions:143, FeignClientsReg|
lambdaS$loadBeanDefinitionsFromRegistrars$|

]

vvivwvwy

» AET ; B “defaultConfiguration” -> {String[0]@4569}
z \nVed:aus)(:’Z = ':ﬁ’;’:}e“m “clients” > {SNg[0]@4571)
e 3m;eplg\(\ o B > = this=(FeianCiertsRegistrar@4534)
b1 \‘aad:ean:eﬂmﬂ‘ans’a‘\ Xﬂﬂg wrati ) % (P metadata = {StandardAnnotationMetadata@4536}
B o ) ) g 4, i » p registry = {DefaulfListableBeanFactory@4537} "org.springframework.beans.factory.support DefaultListableBeanFactory@255990cc: defining beans [org.springframework.context.annotation.internalt. .. \/
loadBeanDefinitions:117, ConfigurationClassg
= - > defaultAtirs = {AnnotationAfiributes@4550} size =5
processConfigBeanDefinitions:327,
- = = - -

16.5.6 registerFeignClients

e (ClassPathScanningCandidateComponentProvider

// springdHRHHI—PE
A component provider that provides candidate components from a base package

e basePackages
com.csdn.userservice
e AnnotationMetadata

Interface that defines abstract access to the annotations of a specific
class, in a form that does not require that class to be loaded yet.



af://n1205
af://n1211

e AnnotatedBeanDefinition

// ClassPathScanningCandidateComponentProvider 3§ basePackages FHIZEEARBIRF@FeignClient

// WA, EidAnnotatedBeanDefinitioni#H{TiR[a]

// AnnotatedBeanDefinitionE & T @FeignClientiFfEHIEIE, FETFAnnotationMetadata

Extended interface that exposes about its bean class - without requiring the class to be loaded
yet.

16.5.7 registerFeignClient

attributes

Project v €@ = & — (@FeignClientsRegistrarjava

> by annotation - rergrcIrsic. ciass . gEovar 775 v

> [y codec 2l ) ) . .

5 Ly comvert 215 String name = getClientName(attributes); name: "order-service”

> bem 216 registerClientConfiguration(registry, name, name: "order-service"

> rmio 217 attributes.get("configuration”));

> Iylog 218 1

> buserializer 219 & I registerFeignClient(registry, annotationMetadata, attributes);

> Eystye 220 }

> Dytask 221 ¥

v e 222 o}

» [xclassreading FeignClientsRegistrar » registerFeignClients()

oug:  «, UserSenviceApplication a —
Bl Console| Debugger | ./} Endpoints 4" = & 3 3 2y B )
ICIFrames -»'_ = Variables -

£ source = {FileSystemResource @4657} "file [D:\share\Spring Cl
% attributes = {LinkedHashMap@4658} size=0

v Y |+ > iceltargeticlasses\comic ice'feignclient\C iceFeignClient class]"

registerFeignClients:219, FeignClientsRegistr
registerBeanDefinitions: 144, FeignClientsReg|
lambda$loadBeanDefinitionsFromRegistrars$|
accept-1, 955324150 (org.springframework.cs
forEach:684, LinkedHashMap (java. util) B
loadBeanDefinitionsFromRegistrar:
loadBeanDefinitionsForConfigurati
loadBeanDefinitions: 117, Configuratiol

+ "main"@1 in group "m... ~

"contextld” > ""
“fallback™ -= {Class@4715} "void"

C 3 "configuration" > {Class[0]@4717}
processConfigBeanDefinitions:327, . nguratior
ostProcessBeanDefinitionRegistry-2 qualifie
o 4 “primary’ Boolean@4721} true

invokeBeanDefinitionRegistryPostProcessors:
invokeBeanFactoryPostProcessors:95, PostP
invokeBeanFactoryPostProcessors: 706, Abst
refresh:532, AbstractApplicationContext (org.

refresh:141, ServietWebServerApplicationCol
refresh:744, SpringApplication (org.springfran
refreshContext:391, SpringApplication (org.spi

RHERSERIENZE

BE: EXsEthEBean, FFEHFEIE—Bean, MEBREENX— 1 BeanfIZFheIEIFENR? -
>FactoryBean

“decoded04" > (Boolean@4723} false

"fallbackFactory" - {Class@4715} "void"

"serviceld" "

> this = {FeignClientsRegistrar@4534}

> (P metadata = {StandardAnnotationMetadata@4537}

» e registry = [DefauliListableBeanFactory@4538) "org.springframework beans factory. support DefaultListableBeanFactory@1bc53649: defining beans [org.springframework.context.annotation.internalt

,,,,,,, e Pt ik AR AEEM

¥YYVYVYYYTVYVYYYYY

View

// Interface to be implemented by objects used within a {@link BeanFactory} which
public interface FactoryBean<T> {
/*
Return an instance (possibly shared or independent) of the object
managed by this factory.
*/
@Nullable
T getObject() throws Exception;

BeanDefinitionBuilder definition = BeanDefinitionBuilder

.genericBeanDefinition(FeignClientFactoryBean.class);
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class FeignClientFactoryBean
implements FactoryBean<Object>, InitializingBean, ApplicationContextAware {
// IREIRIGRLH
@Override
public Object getObject() throws Exception {
return getTarget();

16.5.8 getTarget()
A RiFeigniZORKIENS
o RIBITIFERIE HFZ Z Feign.Builder builder

private final List<RequestInterceptor> requestInterceptors =
new ArraylList<RequestInterceptor>();

private Logger.Level loglLevel = Logger.Level.NONE;

private Contract contract = new Contract.Default();

private Client client = new Client.Default(null, null);

private Retryer retryer = new Retryer.Default();

private Logger logger = new NoOpLogger();

private Encoder encoder = new Encoder.Default();

private Decoder decoder = new Decoder.Default();

private QueryMapEncoder queryMapEncoder = new QueryMapEncoder.Default();

private ErrorDecoder errorDecoder = new ErrorDecoder.Default();

private Options options = new Options();

private InvocationHandlerFactory invocationHandlerFactory =
new InvocationHandlerFactory.Default();

private boolean decode404;

private boolean closeAfterDecode = true;

private ExceptionPropagationPolicy propagationPolicy = NONE;

o REXMRREIEES U
BERER BiRtitauri, XPuriESERENRORTTEIRTIRER, AHXOEL—T
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- R . - - B - - e FE— [ - - e

%x — (g FeignClientFactoryBean java ‘ ¢ FactoryBeanRegistrySupport java |
= v
250 Vi
251 * @param <T> the target type of the Feign client
252 * @return a {@lLink Feign} client created with the specified data and the context
253 * information
254 */
255 <T> T getTarget() {
25% W FeignContext context = this.applicationContext.getBean(FeignContext.class); context: FeignContext@5446 applic
257 Feign.Builder builder = feign(context); builder: FeignfBuilder@5661
258
259 if (!StringUtils.hasText(this.url)) {
260 if (!this.name.startsWith("http")) {
ata 261 this.url = "http://" + this.name;
262
263 else {
264 this.url = this.name; name: "order-service”
265 ¥
ctadata 266 this.url += cleanPath(); wurl: "http://order-service”
ata 267 return (T) loadBalance(builder, context,
data 268 H 1
269 }
270 if (StringUtils.hasText(this.url) && !this.url.startsWith("http")) {
t 271 this.url = "http://" + this.url;
272 }
273 String url = this.url + cleanPath();
— 274 Client client = getOptional(context, Client.class);
275 if (client != null) {
276 if (client instanceof LoadBalancerFeignClient) {
277 // not Load balancing because we have a url,

FeignClientFactoryBean @ gefTargef()

o REXMSEEESZREIYE

{XEZhttp://order-serviceBARERY, FEAXERJorder-service A BEEIRSIR, B S MREISE, BAER
B9RribbonfyA =

XJFribbonfRABIIE S ZRBENFT, AT SHIZERIE

BRATRE— NI Fhttp://192.168.0.3:9091 f9itstit, thitRiGorder-servicefli 7 &k

VISR L L L AL U e wiy spimgnaniewIn e UpSIISIN w1 SIS ey usan N | T vsmvSicenppILaE | g “w m | ue ok v =
(:) = % — (g FeignClientFactoryBean java ‘ € FactoryBeanRegistrySupport java ‘

nnotation ProTECTET < Ty T ECCUPCIUNEI(T CIBIICUNtEAT COMLEAT; CIasS~T7 Cype/ 1|

e 229 return context.getInstance(this.contextId, type);

onvert 230 }

= 231

| 232 @ protected <T> T loadBalance(Feign.Builder builder, FeignContext context, builder: FeignfBuilder@5566 cont

8 233 HardCodedTarget<T> target) { target: "HardCodedTarget(type=OrderServiceFeignClient, name=order-ser

arializer 234 & Client client = getOptional(context, Client.class); client: LoadBalancerfeignClient@s658

yle 235 if (client != null) {

sk 236 builder.client(client); client: LoadBalancerfeignClLient@ces5s

pe 237 Targeter targeter = get(context, Targeter.class); targeter: HystrixTargeter@co85

| classreading 238 [ | | return targeter.target( this, builder, context, target); ¢

L filter 25 }

I, AnnotatedTypeMetadata 240 .

. AnnotationMetadata 241 throw new IllegalStateException(

) ClassMetadata 242 "No Feign Client for loadBalancing defined. Did you forget to include spring-cloud-starter-netf

) MethodMetadata x5 }

I, package-info FeignClientFactoryBean » loadBalance()

2Application

ViEndpoints +* = 2 + * * Qo ¥ H
ads " = Variables
pm. v b Y | +? this = {FeignClieniFactoryBean@5564} "FeignClientFactoryB pe=i e com.csdn. ice feignclient. OrderServiceFeignClient, name="order-service', url="httpz//order-service', path:
> (P builder = {Feign$Builder@5566}
> (p context = {FeignContext@5565}
> p target = {TargetSHardCodedTarget@5588} "HardCodedTarget{type=OrderServiceFeignClient, name=order-service, url=http://order-service)"

FignClientFactoryBean (orj
ntFactoryBean (org.s,
nClientFactoryBean (org.s|
actoryBean: 169, FactoryB
oryBean: 101, FactoryBea [

stance:1680, AbstractBea|

> “f delegate = [ApacheHitpClient@6065}

> f IbClientFactory = {CachingSpringLoadBalancerFactory@6066}
£ clientFactory = {SpringClientFactory@6067}

> targeter = {HystrixTargeter@6085}

>
stance:1247, AbstractAutq @2
stractBeanFactory (org.sp|

actBeanFactory (org.sprin,

o ERAENR

// getTarget
return (T) targeter.target(this, builder, context,
new HardCodedTarget<>(this.type, this.name, url));


http://order-service/
http://192.168.0.3:9091/

Targeter#target

DefaultTargeter#target

feign.target(target)

build().newInstance(target)

build()

public Feign build() {
SynchronousMethodHandler.Factory synchronousMethodHandlerFactory =
new SynchronousMethodHandler.Factory(client, retryer, requestInterceptors, logger,
loglLevel, decode404, closeAfterDecode,
propagationPolicy);
ParseHandlersByName handlersByName =
new ParseHandlersByName(contract, options, encoder, decoder, queryMapEncoder,
errorDecoder, synchronousMethodHandlerFactory);
return new ReflectiveFeign(handlersByName, invocationHandlerFactory, queryMapEncoder);

}
ReflectiveFeign#newInstance

targetToHandlersByName.apply(target)

HseE&RiEARRESynchronousMethodHandlerfJinvoke 574 52 5]

16.5.9 ifHinvoke

f£SynchronousMethodHandlerflinvoke 5% EF TN, SAETHIEltestfeigniE
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‘\:5SynchmnousMemodHandler Java

o5 UTLS. UECOUET = CTIECRNOLNULL(UECOUEr, &I gETEMpEE. UeCUUEr TUr A4S , LATBEL);
67 this.decoded404 = decodedesd;

68 this.closeAfterDecode = closeAfterDecode;

69 this.propagationPolicy = propagationPolicy;

70 ¥

71

72 @override

73 of public Object invoke(Object[] argv) throws Throwable { argv: null
74 @@ - RequestTemplate template = buildTemplateFromArgs.create(argv);
75 Retryer retryer = this.retryer.clone();

76 while (true) {

77 try {

78 return executeAndDecode(template);

79 } catch (RetryableException e) {

80 try {

81 retryer.continueOrPropagate(e);

82 } catch (RetryableException th) {

83 Throwable cause = th.getCause();

84 if (propagationPolicy == UNWRAP && cause != null) {

85 throw cause;

SynchromousMe{hodI:Iand\e} ) invoke()

Debug: % UserSenviceApplication

fed Conso\e‘Debugger|ﬂEndpmMs E I T A . B |

» |_|:|Frames-'_ = Variables

- "hitp-nio-8081-exec-2... v Y|+ > this = {SynchronousMethodHandler@7222}

p argv =null
» oo buildTemplateFromArgs = {ReflectiveFeign$BuildTemplateByResolvingArgs@7226}
» oothis.refryer = {Retryer$ 1@7227}

ReflectiveFeign$FeigninvocationH

query:-1, $Proxy77 (com.sun.proxy)
testfeign:74, UserController (com.csdn. userse|
% | invoke0:-1 NativeMethodAccessorimpl (sun.rg
invoke:62, NativeMethodAccessorimpl (sun.re|
invoke:43, DelegatingMethodAccessormpl (st
inunke 408 Methad fiava lana reflect]

oo

SynchronousMethodHandler#invoke#executeAndDecode

£, SynchronousMethodHandler java |

@ T
71

72 @override

73 of public Object invoke(Object[] argv) throws Throwable { argv: null

2] RequestTemplate template = buildTemplateFromArgs.create(argv); template: "GET /order/query HTTP/1.1\n\nBinary data” buildTemplc
75 Retryer retryer = this.retryer.clone(); retryer: Retryerfl@7227 retryer: Retryer$l@7227

76 while (true) {

77 try {

2 ¢ [l I
79 } catch (RetryableException e) {

30 try {

31 retryer.continueOrPropagate(e);

32 } catch (RetryableException th) {

33 Throwable cause = th.getCause();

SynchronousMethodHandler @ invoke()

ebug:  «, UserServiceApplication

% | Bl Console| Debugger |, Endpoints +* N+t gy H
, | DFrames = Threads " £ Variables
+ "hitp-nio-8081-exec-3... y Y+ this = {SynchronousMethodHandler@7222}
p argv =null

invoke:78, SynchronousMethodHandler (feign)

template = {RequestTemplate@8050} "GET /orderiquery HTTP/1 1\n\nBinary dafa”
queries = {LinkedHashMap@8053} size =0

invoke: 103, ReflectiveFeign$FeigninvocationH
» query:-1, $Proxy77 (com.sun.proxy)

)
s

a

. f headers = {TreeMap@8054} size =0

testfeign:74, UserController (com.csdn userse, £ target = nul
¥ | invoke0:-1 NativeMethodAccessorimpl (sun.rg B 2 fragmem-null

invoke:62, NafiveMethodAccessorimpl (sun.rej g _
1 invoke:43, DelegatingMethodAccessorimpl (s 92, B resohied = frie

of 45 v ti dg_'l ; - - g » f uriTemplate = {UriTemplate@8055} "lorderiquery”

: ‘dwﬁ ek :gl_:e‘_a (f;’i ar;f“i i;)d > ® method = {RequestSHtipMethod @8056} "GET"
t \H?J::ZFe:nr‘e“ L\Zgiai‘e\nj:caebr\éjarfd\e(ﬁi\i; > @ charsel = {UTF_B@B057} "UTF-§"
3 o q Sl : > f body = {Request$Body@8058}

invokeAndHandle: 105, ServietinvocableHandld _
4 invokeHandlerMethod 892, RequestMappingH B decodsSiash = frue

» f collectionFormat = {CollectionFormat@&052} "EXPLODED"

handlelnternal-797, RequestMappingHandlerAy

> retryer = {Retryer$1@7227}

SynchronousMethodHandler#executeAndDecode#client.execute

AL &R BclientZLoadBalancerFeignClientz£8Y, FiIMREBEM T RS AN SHhEL

&




‘e, synchronousMethodHandler java

TO> T
104
105 Response response; response: "HTTP/1.1 266 \nconnection: keep-alive\ncontent-length: 1l\ncontent-type: text/plain;charset=UTF-8\ndate: Mon, 17 Aug 2620
106 long start = System.nanoTime(); start: 56285191633796
107 try {
108 @ response = client.execute(request, options); response: "HTTP/1.1 200 \nconnection: keep-alive\ncontent-Length: 1l\ncontent-type: text/plain;charset=U;
109 } catch (IOException e) {
110 if (loglLevel != Logger.Level.NONE) {
111 logger.logIOException(metadata.configKey(), loglevel, e, elapsedTime(start)); Logger: SlLf4jlogger@7237 metadata: MethodMetadata@7233 Loglevel: "Fl
112
113 throw errorfxecuting(request, e); request: "GET http://order-service/order/query HTTP/1.1\n\nBinary data"
115 long elapsedTime = TimeUnit.NANOSECONDS.toMillis( duration: System.nanoTime() - start);
116
SynchronousMethodHandler » executeAndDecode()
Debug: . UserSenviceApplication 1
@ | B Console| Debugger .'.Endpmms-v“E Fo I T N B BT | ]
» CIFrames +*| = Threads +* = Variables
 "hitp-nio-B081-exec-3.. v v Y |+ this = {SynchronousMethodHandler@7222}

B Ne =m

>

executeAndDecode: 114, SynchronousMethod|
hronousMethodHandler (feigh))
invoke: 103, ReflectiveFeign$FeigninvocationH

p template = [RequesiTemplate@8050} "GET http //order-serviceforder/query HTTP/1 1\minBinary data”
request = [Request@8064] "GET http-/forder-service/order/query HTTP/1_1\n\nBinary data"
o1 start = 56285191033700

> response = {Response@8080} "HTTP/1.1 200 \nconnection: keep-alivelncontent-length: 11\ncontent-type: text/plain;charset=UTF-8\ndate: Mon, 17 Aug 2020 12:23:57 GMT\nkeep-alive: timeout=6(
query-1, $Proxy77 (com.sun.proxy)
testieign:74, UserController (com csdn userse) > comefadata = (Mefhodliciadaia@ 1255
k% " :J tiveMethodA ( impl ) » oologlLevel = {Logger$Level@7238} "FULL"
invoke:-1, NativeMethodAccessormpl (sun.r 55> oologger= (SFLooger@7237)

invoke:62, NativeMethodAccessorimpl (sun.rej
invoke:43, DelegatingMethodAccessorimpl (s¢
invoke:498, Method (java. lang.reflect)

dolnvoke:190, InvocableHandlerMethod (org.sj

16.5.10 HfthB=E

aJLAEFFeign.BuildersEIA

e Contract
Feign2WMIZ#ESpring MVCHIEARAY?

Ebin@RequestMapping

private Contract contract = new Contract.Default();

/**
* Defines what annotations and values are valid on interfaces.
*/
public interface Contract {
List<MethodMetadata> parseAndValidatateMetadata(Class<?> targetType);

public class SpringMvcContract extends Contract.BaseContract
implements ResourcelLoaderAware {
// tt8lRequestMapping
@Override
protected void processAnnotationOnMethod(MethodMetadata data,
Annotation methodAnnotation, Method method) {
if (!RequestMapping.class.isInstance(methodAnnotation) && !methodAnnotation
.annotationType().isAnnotationPresent(RequestMapping.class)) {
return;

/!
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I Contract

¢« BaseContract '@ » HystrixDelegatingContract

¢ » SpringMvcContract ¢ » Default

o FHIMLFMREIFFME

N ERTFRBRIIIERILAB Y, &ichUZRequestiER, #HEUHIZResponselflfz, BRiXF)avaBeanfEMLEHZE
AT TR IRy ?

private Encoder encoder = new Encoder.Default();
private Decoder decoder = new Decoder.Default();

class Default implements Encoder {
@Override
public void encode(Object object, Type bodyType, RequestTemplate template) {
if (bodyType == String.class) {
template.body(object.toString());
} else if (bodyType == byte[].class) {
template.body((byte[]) object, null);
} else if (object != null) {
throw new EncodeException(

format("%s is not a type supported by this encoder.", object.getClass()));

public class Default extends StringDecoder {
@Override
public Object decode(Response response, Type type) throws IOException {
if (response.status() == 404 || response.status() == 204)
return Util.emptyValueOf(type);
if (response.body() == null)
return null;
if (byte[].class.equals(type)) {
return Util.toByteArray(response.body().asInputStream());
}

return super.decode(response, type);



e FeignfIHEETE
Huser-servicei@idfeigniiforder-service iR, RIS LBHTEHEITEIR, FJLAERE—T, AEHE
MRz HIE

private Logger logger = new NoOplLogger();

public enum Level {
NONE,
BASIC,
HEADERS,
FULL

o FeignfIEHEHLE
WNSRVEREARTL, ERtEE[ay?

public interface Retryer extends Cloneable {

}

16.5.11 FeignB{EHiRIE
7, BT LEREBSZE, BAIKERE T feignfIE AR,

AR EREBTINE T @FeignClientEAEAYEOFRITTEIE, AEBTiZZEONEISEERERRE,
HERThttpiERMRENRE, HPIREFaRSShSF=8RF, (UtmeE.
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17 Docker

( user-service )

db

( ®eEpmEk )

(| Target-“EREaNALIEsE )

( ContractZ2#JFHTHEIT )

NS
( 4mIMethodHandler )

~J
( FE4RiRequestysds: )

(| xdRequestiFfTEncoder )

( InterceptorsiiTi=ak )

NS
( H& 2xLogger )

N
( Z=#EIRetryer )

17.1 BPBE A HEiFZtomcat

docker run -d --name tomcat01 -p 6060:8080 tomcat

17.2 §8ESpring BootliH

XELA—NMEERAYSpringBootTiE /34l

(1) TEAEMRIZ I E RIThAE
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&R /98888
@RequestMapping("/ops")
public String ops(){

return "Spring Cloud Ops";

2)EMBEHRBER T Tmvn clean packagefJpi—"NjarE
mvn clean package -Dmaven.test.skip=true
fEtarget FHE"xxx.jar"

(3)fEdockertMEFRIE—BEZR"springboogt-demo"
(4)ZEEEm T Byun install 1rzsz, AR LEE " xxx.jar"BiZBRT, FEHEWBFEEIEDockerfile

(5)9R5Dockerfile AR
FROM openjdk:8
MAINTAINER itcrazy2016
LABEL name="springboot-demo" version="1.0" author="itcrazy2016"
COPY xxx.jar springboot-intro.jar

CMD ["java","-jar","springboot-demo.jar"]

(6)EFDockerfiletdiEisg
docker build -t sbd .

(7) LEEREEIREGCRE
docker tag sbd registry.cn-hangzhou.aliyuncs.com/itcrazy2016/sbd:v1l
docker login --username=itcrazy2016@163.com registry.cn-hangzhou.aliyuncs.com

docker push registry.cn-hangzhou.aliyuncs.com/itcrazy2016/sbd:v1

(7)ETFimageflEEcontainer
docker run -d --name sb@l -p 8081:8080 sbd

(8)EEREEH&docker logs sbol

(9)TENS28Aalhttp: //192.168.2.11:8081/0ps

18 K8s
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kubelet |

Master Node

@ b\ IAIEE
\

AP|Server

Scheduler

Controller
Manager

N

Worker Node

. hme‘pm .

I kubelet ’ docker

HTF kubeadmfJ3EK8sEERE, —&master, F&Eworker

18.1 T vagrantfllvirtualbox
18.1.1 k&R vagrant

01 iflEVagrantER/
https://www.vagrantup.com/

02 miEDownload
Windows, MacOS, LinuxZs

03 EERIRAYRRA
04 BMALE

05 mfTiiAvagrant, MXERLEEMRIN

18.1.2 T#EiZF &R virtual box

Dashboard

—

Worker Node

kube-proxy

’ kubelet I

I docker l
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01 iGialVirtualBoxEM
https://www.virtualbox.org/

02 IEIFAMAY“Downloads”
03 JEEXI R AVRIERFhRA
04 BMALE

05 [winleREHI 1L virtualboxRFEMATIZAIELR, FHERLEHIMFEEIR
(1)FTFFERSS
(2)#FIpevice Install Servicef[lDevice Setup Manager, A[S/SE]
(3)BR=IRE

18.1.3 ¥centos7

01 Bl centos7XER, FHAEF [ FEEGHFNFRK]

02 FEWERT¥IFFcmd, iE{Tvagrant init centos/7
IS LRIB R N4 Vagrantfile

03 jzfTvagrant up[[EEARIET, HEUTHHIcentos7 KIE]

RS icentos7AIGE, AMERMAAIERY, FHREMSHIEUTRR

04 K centos7fbox
(1)1 an ST THIRERAYGEE
Ebfhttps://vagrantcloud.com/centos/boxes/7/versions/1905.1/providers/virtualbox.box
(2)EFEREFTE
(3)vagrant box add centos/7 D:\IRE& FZk\virtualbox.box
(4)vagrant box list BEEAMAIbox [XEHERLAZZcentos/7]

05 TRIEAMA centos7 boxBIEERZHAM
vagrant up[fJFFvirtual box, AJLA&RIcentos7ElIEERLKI]

06 vagrantEAR{E
(1)vagrant ssh
HANIZA BRI centos 70
(2)vagrant status
BEcentos7HIIRES
(3)vagrant halt
{Z1kcentos7
(4)vagrant destroy
HifRcentos7
(5)vagrant status
BE MaivagrantSIERIEIIN
(6)VagrantfiledrtBAILIEHIARS, FiScentos7ENFEF
EREEE, BYTVagrantfile, BARFERIETHcentos743], YJHEFAvagrant reload

Z|lt, fFvagrant+virtualboxi&fEcentos75eRk, BERILMER VagrantfileXd @A THENE S

18.1.4 Hi8E d XshelliE#:
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01 BHEcentos7HEXER
vagrant ssh-config
XjE:Hostname Port IdentityFile

02 Xshelli&iz
IP:127.0.0.1
port:2222
FF4 :vagrant
25 :vagrant

{4 TdentityfilelSAAYELER

03 {FFrootMKER
sudo -i
vi /etc/ssh/sshd_config
{&¥PasswordAuthentication yes
passwdlEBZ G
systemctl restart sshd
root vagrant &F

18.1.5 Vagrantfileil@ 5%

# -*- mode: ruby -*-

# vi: set ft=ruby :

# All Vagrant configuration is done below. The "2" in Vagrant.configure
# configures the configuration version (we support older styles for

# backwards compatibility). Please don't change it unless you know what
# you're doing.

Vagrant.configure("2") do |config]|
# The most common configuration options are documented and commented below.
# For a complete reference, please see the online documentation at

# https://docs.vagrantup.com.

# Every Vagrant development environment requires a box. You can search for
# boxes at https://vagrantcloud.com/search.

config.vm.box = "centos/7"

# Disable automatic box update checking. If you disable this, then
# boxes will only be checked for updates when the user runs

# “vagrant box outdated”. This is not recommended.

# config.vm.box_check_ update = false

Create a forwarded port mapping which allows access to a specific port
within the machine from a port on the host machine. In the example below,
accessing "localhost:8080" will access port 80 on the guest machine.
NOTE: This will enable public access to the opened port

H OH OH OH H

config.vm.network "forwarded port", guest: 80, host: 8080

Create a forwarded port mapping which allows access to a specific port
within the machine from a port on the host machine and only allow access
via 127.0.0.1 to disable public access

H O OH O#

config.vm.network "forwarded_port", guest: 80, host: 8080, host_ip: "127.0.0.1"
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# Create a private network, which allows host-only access to the machine
# using a specific IP.
# config.vm.network "private_network", ip: "192.168.33.10"

# Create a public network, which generally matched to bridged network.

# Bridged networks make the machine appear as another physical device on
# your network.

config.vm.network "public_network"

# Share an additional folder to the guest VM. The first argument is
# the path on the host to the actual folder. The second argument is
# the path on the guest to mount the folder. And the optional third
# argument is a set of non-required options.

# config.vm.synced_folder "../data", "/vagrant_data"

# Provider-specific configuration so you can fine-tune various

# backing providers for Vagrant. These expose provider-specific options.
# Example for VirtualBox:

#

# config.vm.provider "virtualbox" do |vb|

# # Display the VirtualBox GUI when booting the machine

# vb.gui = true

#

# # Customize the amount of memory on the VM:

# vb.memory = "1024"

# end

config.vm.provider "virtualbox" do |vb|
vb.memory = "4000"
vb.name= "jack-centos7"

vb.cpus= 2
end
#
# View the documentation for the provider you are using for more
# information on available options.
# Enable provisioning with a shell script. Additional provisioners such as
# Puppet, Chef, Ansible, Salt, and Docker are also available. Please see the
# documentation for more information about their specific syntax and use.
# config.vm.provision "shell", inline: <<-SHELL
# apt-get update
# apt-get install -y apache2
# SHELL
end

18.2 EF 38 centos
(11Elabs FEIEE—NFK

kubeadm-k8s-cluster-centos?7

(2)FEVagrantfile
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boxes = [

{
:name => "master-kubeadm-k8s",
tethl => "192.168.2.51",
:mem => "2048",
icpu => "2"
¥
{
:name => "worker@l-kubeadm-k8s",
tethl => "192.168.2.61",
:mem => "2048",
icpu => "2"
s
{
:name => "worker©2-kubeadm-k8s",
tethl => "192.168.2.62",
:mem => "2048",
tcpu => "2"
}

Vagrant.configure(2) do |config]|
config.vm.box = "centos/7"

boxes.each do |opts|
config.vm.define opts[:name] do |config|
config.vm.hostname = opts[:name]
config.vm.provider "vmware_fusion" do |v|
v.vmx["memsize"] = opts[:mem]
v.vmx[ "numvcpus"] = opts[:cpu]
end

config.vm.provider "virtualbox" do |v|

v.customize ["modifyvm", :id, "--memory", opts[:mem]]

v.customize ["modifyvm", :id, "--cpus", opts[:cpu]]

v.customize ["modifyvm", :id, "--name", opts[:name]]
end

config.vm.network :public_network, ip: opts[:ethi]
end
end

end

)EAXSheliEZEZ3 MR, ICBHAD BRI HEHEERS: vagrant ssh master-kubeadm-k8s



sudo -1i

vi /etc/ssh/sshd_config
PasswordAuthentication yes
passwd

systemctl restart sshd

18.3 SEFiH&REKM

fEXShellfh, EFEE-->"EE"-->"EEEN"-->"28<1A"

yum -y update
yum install -y conntrack ipvsadm ipset jq sysstat curl iptables libseccomp

18.4 T&HDocker

01 LEEWERIKIR
sudo yum install -y yum-utils \
device-mapper-persistent-data \
lvm2

02 & EdockerBEE
sudo yum-config-manager --add-repo http://mirrors.aliyun.com/docker-ce/linux/centos/docker-
ce.repo
(REERREINERE]
sudo mkdir -p /etc/docker
sudo tee /etc/docker/daemon.json <<-'EOF'

{
"exec-opts": ["native.cgroupdriver=systemd"],
"registry-mirrors": ["https://orptaage.mirror.aliyuncs.com"]
}
EOF

sudo systemctl daemon-reload

03 L&Edocker

yum install -y docker-ce docker-ce-cli containerd.io

04 Brfidocker
sudo systemctl start docker && sudo systemctl enable docker

05 fElFdocker
systemctl stop docker

yum list installed|grep docker

[
yum -y remove containerd.io.x86_64
yum -y remove docker-ce.x86_64
yum -y remove docker-ce-cli.x86_64
]
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sudo yum remove docker \
docker-client \
docker-client-latest \
docker-common \
docker-latest \
docker-latest-logrotate \
docker-logrotate \
docker-engine

18.5 {Egthosts3 {4

(1)master

sudo hostnamectl set-hostname m
vi /etc/hosts

192.168.2.51 m

192.168.2.61 wl

192.168.2.62 w2

(2)A ™worker

sudo hostnamectl set-hostname wl
sudo hostnamectl set-hostname w2
vi /etc/hosts

192.168.0.51 m

192.168.0.61 wl

192.168.0.62 w2

()EMpinglif—T

18.6 RAELRIIREE

# (1) XEIBAKAE
systemctl stop firewalld && systemctl disable firewalld

# (2)KHAselinux
[SELinux £FR Security Enhanced Linux (L2 Linux), & MAC (Mandatory Access Control, &#lif
EEFIRS) —EE, BeETBRHAEIARE MNEFERT LARRIMLL SR (30, MEimO%). ]

setenforce 0
sed -i 's/ASELINUX=enforcing$/SELINUX=permissive/' /etc/selinux/config

# (3)KHAswap
[ZFELinux, SWAPHYYERRZEWindows RA FHI“EIANE”. SERAFEAERN, EHEBLERETHHSWAPSEX (B
PIRAE) R, MNMBEARESERENER. ]

swapoff -a

sed -1 '/swap/s/~\(.*\)$/#\1/g' /etc/fstab
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# (4)EcEiptablesHJACCEPTHIN
iptables -F && iptables -X && iptables -F -t nat & iptables -X -t nat && iptables -P FORWARD
ACCEPT

# (5)IRERFSH

cat <<EOF > /etc/sysctl.d/k8s.conf
net.bridge.bridge-nf-call-ip6tables = 1
net.bridge.bridge-nf-call-iptables = 1
EOF

sysctl --system

18.7 &&kubeadm, kubelet and kubectl

You will install these packages on all of your machines:

e kubeadm : the command to bootstrap the cluster.

e kubelet : the component that runs on all of the machines in your cluster and does things like
starting pods and containers.

® kubectl : the command line util to talk to your cluster.

(MECEyumiR

cat <<EOF > /etc/yum.repos.d/kubernetes.repo

[kubernetes]

name=Kubernetes

baseurl=http://mirrors.aliyun.com/kubernetes/yum/repos/kubernetes-el7-x86_64

enabled=1

gpgcheck=0

repo_gpgcheck=0

gpgkey=http://mirrors.aliyun.com/kubernetes/yum/doc/yum-key.gpg
http://mirrors.aliyun.com/kubernetes/yum/doc/rpm-package-key.gpg

EOF

(2)ZZEkubeadm&kubelet&kubectl

# HHRA

yum list kubeadm --showduplicates | sort -r

# IR TR

yum install -y kubeadm-1.18.5-0 kubelet-1.18.5-0 kubectl-1.18.5-0
yum install -y kubeadm kubelet kubectl

yum remove -y kubeadm kubelet kubectl

(3)dockerfIk8siZ&ER—
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# docker
vi /etc/docker/daemon.json

"exec-opts": ["native.cgroupdriver=systemd"],
systemctl restart docker

# kubelet
sed -i "s/cgroup-driver=systemd/cgroup-driver=cgroupfs/g"
/etc/systemd/system/kubelet.service.d/10-kubeadm.conf

systemctl enable kubelet && systemctl start kubelet

18.8 proxy/pause/schedulerZEE RS

BEkubeadm{FHEYEE

kubeadm config images list

ICEEXEREGRNEIEaY=R L

k8s.gcr.io/kube-apiserver:v1.18.8
k8s.gcr.io/kube-controller-manager:v1.18.8
k8s.gcr.io/kube-scheduler:v1.18.8
k8s.gcr.io/kube-proxy:v1.18.8
k8s.gcr.io/pause:3.2
k8s.gcr.io/etcd:3.4.3-0
k8s.gcr.io/coredns:1.6.7

18.9 kube initfJi84¢t master

(M#Iaftmastertsim
BE: https://kubernetes.io/docs/reference/setup-tools/kubeadm/kubeadm/

R SRR EEET R LET

# AHBRE

kubeadm init --kubernetes-version=1.18.8 --apiserver-advertise-address=192.168.2.51 --pod-
network-cidr=10.244.0.0/16
[BEEEFFRLERPRE: kubeadm reset, REHHTEIARIE]

# AiRBERG, ERECHNERCE

kubeadm init --kubernetes-version=1.18.8 --apiserver-advertise-address=192.168.2.51 --pod-
network-cidr=10.244.0.0/16 --image-repository [ESBCHIEEREENII]

QREESETR

mkdir -p $HOME/.kube
sudo cp -i /etc/kubernetes/admin.conf $HOME/.kube/config
sudo chown $(id -u):$(id -g) $HOME/.kube/config
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https://kubernetes.io/docs/reference/setup-tools/kubeadm/kubeadm/

IlkRdkubectl cluster-infoBE—T, RIMEEAKNT, R2ZBiminikubefTENAYEZEMRE(M
3)EEpodiWIF—T
Z5—=)L, ERTLURIUSetc, controller, scheduler&EB4EBLApodBIA LN T
AR corednsiRBIEn, HELIEMBIEMT

kubectl get pods -n kube-system

4RI E

curl -k https://localhost:6443/healthz
1R[Elok

(5)kube initf2

o1-T—RIINEE, LIEXANESTLIEZ kubernetes

02-Aplikubernetes XYM HARSS AT RIS HIEBRIXIN B R
/etc/kubernetes/pki/*

03 - NEBAHESERLakube -ApiServer FFEEHIELE A4
1s /etc/kubernetes/
admin.conf controller-manager.conf kubelet.conf scheduler.conf

04-/9 MasterfB{HF4ERLPodECE (4.
1s /etc/kubernetes/manifests/*.yaml
kube-apiserver.yaml
kube-controller-manager.yaml
kube-scheduler.yaml

05-4FletcdPod YAMLIZ(A,
1s /etc/kubernetes/manifests/*.yaml
kube-apiserver.yaml
kube-controller-manager.yaml
kube-scheduler.yaml
etcd.yaml

06-—HIXEE YAML SAHHIEHE kubelet YEfAY/etc/kubernetes/manifests/HFE T, kubeletFimBEnNlfEIXLE
yaml3(HEN Bpod, BPmasterfBHHIRSES, masterBEEE5NE, kubeadm&iEidiGE localhost: 6443/healthziX(
masterBEFRVEEIRSIEEURL, FiFnasterBTRia{THEXK

07- JEERF4ERL— Nbootstrap token

08-Y%ca.crt¥F MasterTRHEEER, @idConfigMapfIa(RFEEetcd, TREEFEnode T M{ER

09-RE— 1 2LEEINEM. kubernetesZkiAkube-proxyFIDNSTIMEFE AL ZER]

18.10 ZpEcalicoMLE T4

PEERMZRHE(E: https://kubernetes.io/docs/concepts/cluster-administration/addons/
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https://kubernetes.io/docs/concepts/cluster-administration/addons/

calicoflZ&3H4: https://docs.projectcalico.org/v3.9/getting-started/kubernetes/

calico, [EFfEmasterTim HIR/E
kuberneteshiZAd S, LLaNE1.1889iF : https://github.com/datawire/ambassador/issues/1848

AR ¢ calicofGAIENATRERIERELERIE, AILASEFapull—TF

docker pull calico/pod2daemon-flexvol:v3.9.1
docker pull calico/kube-controllers:v3.9.1
docker pull calico/cni:v3.9.1

01-TRREELIE T kubeadn
As a regular user with sudo privileges, open a terminal on the host that you installed
kubeadm on.

02-#JiAttmasterts mMpod4E
Initialize the master using the following command.

sudo kubeadm init --pod-network-cidr=192.168.0.0/16

Note: If 192.168.0.0/16 is already in use within your network you must select a different
pod network CIDR, replacing 192.168.0.0/16 in the above command as well as in any manifests
applied below.

03-kube initZEIfVECE
mkdir -p $HOME/.kube
sudo cp -i /etc/kubernetes/admin.conf $HOME/.kube/config
sudo chown $(id -u):$(id -g) $HOME/.kube/config

04-Z&Ecalico
Install Calico with the following command.

** [kubectl apply -f https://docs.projectcalico.org/v3.9/manifests/calico.yaml] **
Note: You can also view the YAML in a new tab.

05-FfA—FNcalico2@BREERIN
watch kubectl get pods --all-namespaces

Wait until each pod has the STATUS of Running.

NAMESPACE NAME READY STATUS RESTARTS AGE

kube-system calico-kube-controllers-6ff88bf6d4-tgtzb 1/1 Running © 2m45s
kube-system calico-node-24h85 1/1 Running © 2m43s
kube-system coredns-846jhw23g9-9af73 1/1 Running © 4m5s
kube-system coredns-846jhw23g9-hmswk 1/1 Running © 4m5s
kube-system etcd-jbaker-1 1/1 Running © 6m22s
kube-system kube-apiserver-jbaker-1 1/1 Running © 6ml2s
kube-system kube-controller-manager-jbaker-1 1/1 Running © 6m16s
kube-system kube-proxy-8fzp2 1/1 Running © 5mlés
kube-system kube-scheduler-jbaker-1 1/1 Running © Sm4ls


https://docs.projectcalico.org/v3.9/getting-started/kubernetes/
https://github.com/datawire/ambassador/issues/1848

06-EE R podHIEMIRE
kubectl describe pods -n kube-system pod_name

18.11 kube joinfill Aworker

IBEREIRmaster B RAVEREFTEMER

2

& 2Zaiworker node Etbjoinid, FEESE kubeadm reset

Then you can join any number of worker nodes by running the following on each as root:

kubeadm join 192.168.0.51:6443 --token yulak@.2dcecvmpozsy8loh \
--discovery-token-ca-cert-hash
sha256:5c4a69b3bbo5b81b675db5559b0e4d7972f1d0a611951217161522f464c307b0

(M fEwokerO1Ffdworker02_E#4T AT S

(QfEmastert R LG BEERHER

kubectl get nodes

NAME STATUS ROLES AGE VERSION
master-kubeadm-k8s Ready master  19m vl.14.0
worker@l-kubeadm-k8s  Ready <none>  3més vli.14.0
worker@2-kubeadm-k8s  Ready <none> 2m4ls v1.14.0

18.12 {3&Pod ZNginx
(NEX pod.ymI3Z{, tilpod_nginx_rs.yaml

cat > pod_nginx_rs.yaml <<EOF
apiVersion: apps/vl
kind: ReplicaSet
metadata:
name: nginx
labels:
tier: frontend
spec:
replicas: 3
selector:
matchLabels:
tier: frontend
template:
metadata:
name: nginx
labels:
tier: frontend
spec:
containers:
- name: nginx
image: nginx
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ports:
- containerPort: 80
EOF

(2)fR#Epod_nginx_rs.ymI3{4ElEpod
kubectl apply -f pod_nginx_rs.yaml
(3y&%&pod

kubectl get pods
kubectl get pods -o wide
kubectl describe pod nginx

(4 ZBIdrsiEpody &

kubectl scale rs nginx --replicas=5
kubectl get pods -o wide

(S)MPRpod

kubectl delete -f pod_nginx_rs.yaml

18.13 {#3&PodZTomcat

tomcat.yamI3Z{&

cat > tomcat.yaml <<EOF
apiVersion: apps/vl
kind: Deployment
metadata:
name: tomcat-deployment
labels:
app: tomcat
spec:
replicas: 3
selector:
matchlLabels:
app: tomcat
template:
metadata:
labels:
app: tomcat
spec:
containers:
- hame: tomcat
image: tomcat
ports:

- containerPort: 8080
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apiVersion: vi
kind: Service
metadata:

name: tomcat-service

spec:

ports:

- port: 80
protocol: TCP
targetPort: 8080

selector:
app: tomcat

EOF

BEAERF

kubectl apply -f tomcat.yaml

kubectl get pods

kubectl get pods -o wide

curl pod_id:8080

kubectl get svc

curl tomcat-service_ip

kubectl scale deploy tomcat-deployment --replicas=3

18.14 {#3&PodZSpring Boot

# LADeploymentZEZEPod
cat > springboot.yaml <<EOF
apiVersion: apps/vil
kind: Deployment
metadata:
name: springboot-demo
spec:
selector:
matchlLabels:
app: springboot-demo
replicas: 1
template:
metadata:

labels:
app: springboot-demo

spec:

containers:

- name: springboot-demo
image: registry.cn-hangzhou.aliyuncs.com/itcrazy2016/sbd:v1.0
ports:

- containerPort: 8888

apiVersion: vi

kind: Service
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metadata:
name: springboot-demo
spec:
ports:
- port: 80
protocol: TCP
targetPort: 8888
selector:
app: springboot-demo
type: NodePort
EOF

B ER(F

kubectl apply -f springboot.yaml

kubectl get pods

kubectl get pods -o wide

curl pod_id:8080/k8s

kubectl get svc

curl springboot-demo-ip

kubectl scale deploy springboot-demo --replicas=5
curl 192.168.2.51:30342

19 Service Mesh

Zlitb, AFKBEBRZEIDockerSK8sHISE, BEBIRBAISpring Cloud T EHEK8sHERBERIRHRIKIAT(E
BERERR, HRIFISBERRE: BE.

(1) RIRATISMENRE, IIERIEE. XS, ZIEASAINERAMEZBENTR, BRBSpring
Cloud BEMVEMFRERAMERT , BERMEE—TESEAMEN? 5|INUKdependency, INiEhE, BicE, &EFIXLIE
WSTHEEIRIBITE—ESE, FlSKBE—R, FRABRAIESE;

(2) HRSFRRSIFARESHA, HFAEESFFRLSKBIRMAE;

(3) WEKBFARERIZICESHIENIRAZNIEZZEE £, MARIZEIEE £, Spring Cloud BIARERRIAMIRSS W
WIRZE, BEERFIMAEERAN;

(4) X¥FSpring Cloudims, HARMRSIHAIATE AEEBEXIMAREAG S, LIMEINEEEIR, thilcontent
Based RoutingflVersion Based Routing, ZSARTLAESpring CloudflService MeshZEEi#es(EH, MHIEXISCHY
7. ¥EMES,;

(5) BEEMNAEmIMAHRSIFEMER, ATHEPFSMRATRSME. SR, RE%, Espring Cloud2“f
BERARIEL”, XEHERANAERGEEELLARESABR—E, —BHIERE, BintZEs5ZEiER, TRIm=IE
e,

(6) HELAXBIRBRIU, RSFoIHA, RERKK IRERERT, (BREFPKRATEE T, BBATANIR? MY
[ARR AR BB B A B KRR
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19.3 Service MeshZLinkerd

2016518, BEFF Twitterf9ERLiGHE TFRIMWilliam Morganf1Oliver Gould, fEgithub k&% T Linkerd
0.0.7hgA, ME—Service MeshInBHAHIEHEA, FHLinkerd@&EF TwitterfYFinagleFHFIE, LT
B, #%—Tgithub, scala]

William Morgan :https://buoyant.io/2017/04/25/whats-a-service-mesh-and-why-do-i-need-one

EENXHI T Service Meshf5E —NRBEnvoy, FBEE175EIIAN\ T CNCFIE,
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19.4 Service MeshZIstio

HiGoogle. IBMFLyftHREAEAIFIRITE
1758 %&7%50.1 releasekiad, 17F1084&%00.2 releasefiRx, 18FE7H A% 1.0 releasefizx

RIAR IstioAMUAE "$UEFE (Data Plane) ", MBEWXRHAAE=HIFE (Control Plane) , IFiEHE T
EEESEPEHEE

EMWhy use Istio? : https://istio.io/docs/concepts/what-is-istio/#why-use-istio

Istio makes it easy to create a network of deployed services with load balancing, service-
to-service authentication, monitoring, and more, with few or no code changes in service
code. You add Istio support to services by deploying a special sidecar proxy throughout your
environment that intercepts all network communication between microservices, then configure

and manage Istio using its control plane functionality
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20.1 ZRHTE

B/ https://www.cncf.io

The Cloud Native Computing Foundation (CNCF) hosts critical components of the global technology
infrastructure. CNCF brings together the world’s top developers, end users, and vendors and runs

the largest open source developer conferences. CNCF is part of the nonprofit Linux Foundation.

CNCF (Cloud Native Computing Foundation) F 2015 & 7 BB, RET Linux EEL, VRES=EE”R
S=ITE, BOTHEPFISEMITRRA, SRS sSAIRS 2GR .

(MEFE 2006 F 8 A 9 B, KREF RS (EricSchmidt) HERS XS EERRET " =IHE" (Cloud
Computing) AYEES. —HIRTFIET, SROKEBUTT, FENSESAR T iz,

Q=IHEHN 4 80 FHUARIT BN EIZ Fin-IRSIRIAEZZFIN—REm, AFTHRT TIESZAIRIL
RICHIIRAMENEE, SRRV BIFTRISIZE, 20135, Pivotal By MattStine I2HHT =R4E (Cloud
Native) RIS, FEEMRAIAMRGENE, ZIREMBIRS hiskZ 25k,

BATH—ITEEZOMBEXINE, 2015 F 7 BRET Linux BESNZRETEESS (CNCF) NIEm&E.
KE CNCF, BRER—MIFENER, BHhTEIRARBHBAFMECIE—EHMIBRESRNAN, ittt
IHEMRSAIARRE. CNCF XETARNAEEMAZNATEE, FAMRLKE— I RATFaEEESSE, BA
ABPWTERIFROEZFHERSRS.
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FNESSBIRFHfARNES. AEURNEN, ES2B0RILRE TELER T2 M amBEERAIE, 8iF:
- Kubernetes : SERHERESSITISRZUNEBNTFERR;

- Prometheus : ZFFHIEFFIENE, AEFIRKINRSE = AR BERME I ZEM SRS RER G 2,

- OpenTracing: 5 @LXMDHNBETHRINE;

- Fluentd: BIEZH—HEENFTREIEKESS.

Bk, 2017 FELUKESSIHIEN T ANRE:

- Linkerd: AMIRSIZETTEMN ST, BataEiss. RERIASTHREIRSEMHNFR IRSMNIE TE ;
gRPC: IR EMREFFRITIEERIESR,;

CoreDNS: HURSEANIE DNS IRSZSEAE;

containerd: EEEITHRIREEIEINEEM Docker Daemon HBHRGEEMB{NITRA;

rkt: FEIFREITENBIKHRE, BUERRESTE L, ERASTatNsAMNAEsIZ2,

CNCF 8 ERBERBMNtZZ, HAr AAHRIE Kubernetes, Prometheus fIBaIRFrI#AY gRPC,

20.3 K8spk AE skt

- Idempotent
\ = Horizontal scalable

.
]
]
L]
]
:

- Stateless !
[}
(]
L]
(]
I
,

SHaiREN i 1 e P9 4 5 1 e 77 £
ECS, EBM, GPU, FPGA, ECI VPC, ENI, RDMA, 5LB, DN5 EBS, NAS, CPF5, 055

Public Cloud Edge Computing Private Cloud

20.4 HIRSRERE

() ZRERFRHESRHEF (2) EFNEERRENAIGKEIT200% (3) BFHRMALINUXZERZIR
WRIIRE  (4) FOUZEI2022%F, 75%HEBKESERTRENSRICNA


af://n1694
af://n1697

	《Jack-Spring Cloud从入门到入魔》
	01 架构演进
	1.1 单机小型机
	1.2 集群化负载均衡
	1.3 服务化(SOA)
	1.4 微服务(Microservices)

	02 单体架构VS微服务架构
	2.1 单体架构
	2.2 微服务架构

	03 What is Spring Cloud
	3.1 Spring Cloud Netflix
	3.2 Spring Cloud Alibaba

	04 Spring&Boot&Cloud
	4.1 Spring Framework
	4.2 Spring Boot
	4.3 Spring Cloud

	05 Spring Boot简单入门
	5.1 创建Spring Boot工程
	5.2 编写Controller
	5.3 Actuator
	5.4 项目打包
	5.6 Spring Boot开发三板斧

	06 准备两个微服务
	6.1 order-service
	6.2 user-service

	07 整合Spring Cloud
	08 服务注册与发现Nacos
	8.1 服务注册与发现架构图
	8.2 技术选型-Nacos
	8.3 Nacos基本使用
	8.4 启动时服务注册
	8.5 服务发现DiscoveryClient

	09 服务调用RestTemplate
	9.1 RestTemplate准备
	9.2 指定uri
	9.3 从服务发现列表中获取

	10 负载均衡Ribbon
	10.1 手写实现客户端负载均衡
	10.2 Ribbon实现客户端负载均衡
	10.3 Ribbon基本使用
	10.3.1 Java代码
	10.3.2 配置文件


	11 声明式HTTP调用Feign
	11.1 Feign的基本使用
	11.2 Feign的常用配置
	11.2.1 Java代码
	11.2.2 配置文件

	11.3 更改Feign的HTTP请求方式

	12 服务配置中心Nacos
	13 服务容错Sentinel
	13.1 单独使用
	13.2 在Spring Cloud
	13.3 流控规则

	14 服务网关Gateway
	14.1 基本使用
	14.2 路由规则配置

	15 服务调用链路Sleuth&Zipkin
	16 Spring Cloud部分组件源码解读
	16.1 Nacos服务注册流程
	16.2 Nacos服务注册的心跳机制
	16.3 RestTemplate源码解析
	16.4 Ribbon源码解析
	16.4.1 @LoadBalanced
	16.4.2 LoadBalancerClient接口
	16.4.3 ILoadBalancer接口
	16.6.4 IRule
	16.4.5 IPing
	16.4.6 LoadBalancerAutoCon..
	16.4.7 LoadBalancerInterceptor
	16.4.8 LoadBalancerInter..回调

	16.5 Feign源码解析
	16.5.1 为什么要用feign
	16.5.2 动态代理类
	16.5.3 哪些接口要生成动态代理类
	16.5.4 @EnableFeignClients
	16.5.5 r..DefaultConfiguration
	16.5.6 registerFeignClients
	16.5.7 registerFeignClient
	16.5.8 getTarget()
	16.5.9 调用invoke
	16.5.10 其他思考
	16.5.11 Feign整体调用流程


	17 Docker
	17.1 部署官方镜像之tomcat
	17.2 部署Spring Boot项目

	18 K8s
	18.1 安装vagrant和virtualbox
	18.1.1 下载安装vagrant
	18.1.2 下载安装virtual box
	18.1.3 安装centos7
	18.1.4 若想通过Xshell连接
	18.1.5 Vagrantfile通用写法

	18.2 准备3台centos
	18.3 更新并安装依赖
	18.4 安装Docker
	18.5 修改hosts文件
	18.6 系统基础前提配置
	18.7 安装kubeadm, kubelet and kubectl
	18.8 proxy/pause/scheduler等国内镜像
	18.9 kube init初始化master
	18.10 部署calico网络插件
	18.11 kube join加入worker
	18.12 体验Pod之Nginx
	18.13 体验Pod之Tomcat
	18.14 体验Pod之Spring Boot

	19 Service Mesh
	19.1 问题解决的思路
	19.2 对于代理的探索Sidecar
	19.3 Service Mesh之Linkerd
	19.4 Service Mesh之Istio
	19.5 国内发展情况
	19.6 Service Mesh发展历程
	19.7 为何Service Mesh开始走红

	20 云原生
	20.1 发展历程
	20.2 云原生的项目
	20.3 K8s成为基础设施
	20.4 现状与未来展望


