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2.3 Ribboniy FEIAE
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(ERIENINGE=A LI
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3. +4ELoadBalancer
3.1 RestTemplateZ&LoadBalancer

3.2 WebClientZ2&LoadBalancer

=LY/ \N47D
1.GEBIEN A
a9 (Load Balance) , HENHEIERRE (TIHES) #HITFE. MRS MNEERTLE
HTIETT, BIGNFTPARSSEE. WebfRSSEs. BUZONARSSMECEEESIRSSESE, Mt
E5er TIEES.
BE: MREZ providersLfl, consumerRiZaN{aliEREIE?
BRIERREIIEH =D P TR
o SEhHGEIYE, EEEENRGSRMESPEEREIFRELSRHITRE, B
RS (Fban F5) |, thBEERAAY (Bbah Nginx) .
o  EFiRiRIEECHIEKIBERMREIYE, Ribbon HiETEFinE SMAaEtY
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1.1 EFIRRYGA LIS

Figispring cloud=hiribbon, BFHSE—MRESBIITIE, EREERENBEIRE
IEERER— RS, ARIHTAR, XEEFHREINE, BEEF R TR
HEEDE.
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1.2 PR IRAY A ST
FIRINginx, EEINQInHTREIIE, SRXER, ARBIREINEEE TS MRS
BB AR — TN, BITEIRSS SRR B T B B A D e,

1.3 BERGAHBIGEX
o BN, BEREERRSHTIVT, —RRXFRERRD,
o il REBBATIAR, BREZISHALE,



o IR, BIXIIRZEEMRERINE, LREE, RAFRIRSHEDEESAIN
B, WERMRSHEED:

e dbfithash, BEIEFikiERAVEUAThashEERIRETHITIRSS 2REE .

o  E/NEERY, BEEKRYET, ENFA—ERIYE, SINEREEMERERS
seHUBN, BRSNS SE, BEkoERSRIEN&/IMIIRSS L.

2. Tt 4A2Ribbon

Spring Cloud RibbonZ2&JFNetflix Ribbon SLM—E=FiniImz& THE, Ribbon
EFinBHRHEH—RINTENECE, R, EilE. Bidload Balancer3RENZEIIRSZ1R
HAYETEHEESLf, RibbonSBhETFTEMIINIGEE, FE)EERXLRSS. Ribbonts
A LASCHEA 1B CRREIEEL.

2.1 Spring Cloud AlibabaZ&RibbonlRiEFHiR

1) Sl Aribbon{&k#fi
1 <!--iFInribbon k- - >
2 <dependency>
3 <groupIld>org.springframework.cloud</groupId>

4 <artifactId>spring-cloud-starter-netflix-ribbon</artifactId>

(2]

</dependency>

nacos-discovery{k#fi 7 ribbon, BILAAFRES|Aribbon{kii
~ |l} com.alibaba.cloud:spring-cloud-starter-alibaba-nacos-discovery:2.2.8.RELEASE

[T com.alibaba.cloudspring-cloud-alibaba-commons: 2.2 8.RELEASE

2> Il com.alibaba.nacos:nacos-client:2.1.0

I'll com.alibaba.spring:spring-context-suggort:1.0.11

v |l org.springframework.cloud:spring-cloud-starter-netflix-ribbon:2.2.9.RELEASE

Il org.springframework.cloud:spring-cloud-starter:2.2.9.RELEASE

Il org.springframework.cloud:spring-cloud-netflix-ribbon:2.2.9.RELEASE

Il org.springframework.cloud:spring-cloud-starter-netflix-archaius:2.2.9.RELEASE
Il com.netflix.ribbon:ribbon:2.3.0

Il com.netflix.ribbon:ribbon-core:2.3.0

Il com.netflix.ribbon:ribbon-httpclient:2.3.0

Il com.netflizribbon:ribbon-loadbalancer:2.3.0
2) RestTemplate ixIll@LoadBalanced;*f#, itRestTemplateffig kB ZRixi
i9ERIEED

I @Configuration

WO N N N NN

2 public class RestConfig {



7

8

@Bean

@LoadBalanced //JT A 45 flir

public RestTemplate restTemplate() {

return new RestTemplate();

}
}

3) Mist, fEARIRSALERR

1

@Autowired

2 private RestTemplate restTemplate;

3
1
5

=

9
10
11

2.2 RibbonA%FRE

@RequestMapping(value = "/findOrderByUserId/{id}")
public R findOrderByUserId(@PathVariable("id") Integer id) {

// ribbonskHl, restTemplated ZifsN@LoadBalancedit: fi
String url = "http://mall-order/order/findOrderByUserId/"+id;

R result = restTemplate.getForObject(url,R.class);

return result;

}

Nacos Client
Consumer

mall-user

=3
mall-order:
192.168.3.101:8010
192.168.3.102:8010

ribbon

allServerList

mall-order:
192.168.3.101:8010
192.168.3.102:8010

Nacos Server

mall-order:
192.168.3.101:8010
192.168.3.102:8010

ERTELTRREFIE

Nacos Client
Provider

/

mall-order:
192.168.3.101:8010

E#lribbon3cIR

1

2 @Autowired

S

url = "http://mall-
5 | order/order/findOrderByUserld/" +id
restTemplate.getForObject(url,R.class)

mall-order:
192.168.3.102:8010

EEtrE, Bimall-order RS flip:port

LoadBalancerinterceptor

mall-order E##5192.168.3.102:3010

LoadBalancerClient

private RestTemplate restTemplate;

ERhttpiEQ




5 @RequestMapping(value = "/findOrderByUserId/{id}")

6 public R findOrderByUserId(@PathVariable("id") Integer id) {
7 //FflribbonsEE

8 String url = getUri("mall-order")+"/order/findOrderByUserId/"+id;
9 R result = restTemplate.getForObject(url,R.class);

10 return result;

11}

12

13 @Autowired

14 private DiscoveryClient discoveryClient;

15 public String getUri(String serviceName) {

16  List<ServiceInstance> serviceInstances = discoveryClient.getInstances(s
erviceName);

17 if (serviceInstances == null || serviceInstances.isEmpty()) {
18  return null;

19 }

20 int serviceSize = serviceInstances.size();

21 //%h

22, int indexServer = incrementAndGetModulo(serviceSize);

23 return servicelnstances.get(indexServer).getUri().toString();
24 }

25 private AtomicInteger nextIndex = new AtomicInteger(9);

26 private int incrementAndGetModulo(int modulo) {

21 for (5;) {

28 int current = nextIndex.get();

29 int next = (current + 1) % modulo;

30 if (nextIndex.compareAndSet(current, next) && current < modulo){

31  return current;

32}
33}
34}

@LoadBalanced j¥##[RI2

2%E18: LoadBalancerAutoConfiguration,

@LoadBalanced{EE T @Qualifier, springfh@Qualifier BT iHi%ERE T N\Bean,
@LoadBalanced®|FH@Qualifier{EArestTemplatesiE NUTHIESE, MikHEERE
EFmRAIRestTemplate,



public class LoadBalancerAutoConfiguration {

| @LoadBalanced |
@Autowired(required = false)
private List<RestTemplate> restTemplates = Collections.emptyList();

# @LoadBalanced;¥ i restTemplatee#iES|, #iNLoadBalancerinterceptori=#;
2o

static class LoadBalancerInterceptorConfig {

@Bean
public LoadBalancerInterceptor ribbonInterceptor(
LoadBalancerClient loadBalancerClient,
LoadBalancerRequestFactory requestFactory) {
return \new LoadBalancerInterceptor(loadBalancerClient, PequestFactory)i

}

I T loadBancerinterceptori=#;ag
@Bean
@ConditionalOnMissingBean
public RestTemplateCustomizer restTem
final LoadBalancerIntercepto
return restTemplate -> {
List<ClientHttpRequestInteficeptor> list = new Arraylist<>(
restTemplate g_ej;:[_n_t_ep(;e_p_tops( ) );
list.add(loadBalancerInterceptor);
restTemplate.setInterceptors(list);

ateCustomizer(
loadBalancerInterceptor) {

X
}
7E=: SmartlnitializingSingleton2EfTBHbean#BLflib ez a7 =AY, FrLAE
beangYsL5{ L EBB){#FE @LoadBalanced{&imidrestTemplate EA~E &R EIIE/EARY.

WNRAEFA@LoadBalancediZf#, tBrILAE ZINLoadBalancerinterceptori=&kzgiL
restTemplatef2 2l GBI IEERIER.
1 @Bean

2 public RestTemplate restTemplate(LoadBalancerInterceptor loadBalancerInte
rceptor) {

3 RestTemplate restTemplate = new RestTemplate();

4 //¥EANloadBalancerInterceptorffias

5 restTemplate.setInterceptors(Arrays.aslList(loadBalancerInterceptor));
6 return restTemplate;

7}

2.3 Ribboni BIhE

RibbontfxiEO
&% org.springframework.cloud.netflix.ribbon.RibbonClientConfiguration

IClientConfig: RibbonfyZFimfcE, BAIASKFIDefaultClientConfigimplsCii,



IRule: Ribbonfifm#iiaEng, BRiAKFAZoneAvoidanceRulesLll, iZ5HREEEBIESZX
IHINE PG H RERIRAILFIH T,

IPing: RibbonRYsLHtGEREE, EAIAKADummyPing=till, iZMEREE—MTHN

ST, SEfR EEFASOELFIRETR, maERZREtrue, BIMAAMEIRSIAIER
B FERY.

ServerlList: RELAHBERAVLEIFNE, EXARFAConfigurationBasedServerListsCH],

ServerListFilter: FRSSSLHBEEILIENE, EXIAKZonePreferenceServerlListFilter, i%
REgBERMTT IR SiEKRG T RKIHAIIRS LA,

ILoadBalancer: f#i9E2s, BRIAKAZoneAwareloadBalancerstil, BE& T X
RRENATEE

Ribbonfa#9%i sk

I IRule ‘ I IClientConfigAware |
4 A

€ % AbstractLoadBalancerRule
c RoundRobinRule | c RandomRule € & ClientConfigEnabledRoundRobinRule c RetryRule c NacosRule ‘

e S

=} WeightedResponseTimeRuleI g PredicateBasedRule ‘ € ‘& BestAvailableRule

—

€ % ZoneAvoidanceRule € % AvailabilityFilteringRule

1. RandomRule: BBEHEFE—" Server,

2. RetryRule: XHiEENGHEIIERIEN LEHNS], T BECEAEERAZIEE
ServerABI, N—E=iEAsubRulefyGTUEE— "] BiJserver,

3. RoundRobinRule: #IEEE, #iflindex, 1&ERindexxIp{iiEIServer,

4. AvailabilityFilteringRule: FiEiE—EIEZAMAIHIRC Acircuit trippediy
[GimServer, FidiSisAPLeEH AR IRServeraiEZ{EH— 1 AvailabilityPredicate
sk EidiEserveriUiBig, HLpiEME statusEBiCFRHR N ServerfimziTIRES.

5. BestAvailableRule: #EF— 1M &/IFHAIEKAIServer, ENEZServer, Ul
BRServerifitripped7, MHkKL,

6. WeightedResponseTimeRule: RIENGMATEINN, M@MATERS, NEEH
N, #IEPRYRT BE MR,

7. ZoneAvoidanceRule: ERIARIGREIDE RS, BIESFRTServerFRifE XA
BerlServerfUa FMEEEServer, FERBXIHAVINET, XRUTEEE

8. NacosRule: {L5cARAE—&EFHISLEI, EFREIINE



(EPTERIA SRt TR
2REE: BERNMMIRS, —REREENAEIYERER
I @Configuration

2 public class RibbonConfig {

w

AL
5 * RFEERE

6 % JRE NI HNE
7 * @return

g8 */

9 @Bean

10 public IRule ribbonRule() {
11 // $REfEHNacosIR AL AR ATSRNG (HLSE I A R —SEAER L6, JE T REALALED
12 return new NacosRule();
13 }
14 }
BERECE : IRESERIRSSEY, (ERAXIMAYREITERES
{&Mapplication.yml
L # BRIk 4

mall-order:

[N}

3  ribbon:
4 # fREfFFNacostR AL R F M SRmE (O S i H Rl—ERER) s, FE T BENL&ALE)

5 NFLoadBalancerRuleClassName: com.alibaba.cloud.nacos.ribbon.NacosRule

BE X AR
BT SLI IRule FEOALIEENX SEiREg, TERNEREIRSSIEEIE choose J5iEH,
1) SEMEFNacostXERIGEEIIEIRRZ
1 @S1f4j
2 public class NacosRandomWithWeightRule extends AbstractLoadBalancerRule {
3
4 @Autowired

(2]

private NacosDiscoveryProperties nacosDiscoveryProperties;
6

7 @Override

8 public Server choose(Object key) {

9 DynamicServerListlLoadBalancer loadBalancer = (DynamicServerListlLoadBalan
cer) getlLoadBalancer();

10  String serviceName = loadBalancer.getName();



Il NamingService namingService = nacosDiscoveryProperties.namingServicelns
tance();

12 try {
13 //nacos3E T & [ 5.k

14 Instance instance =
namingService.selectOneHealthyInstance(serviceName);

15 return new NacosServer(instance);

16 } catch (NacosException e) {

17 log.error("3REURSSEHI 75 : {}", e.getMessage());
18 e.printStackTrace();

19 }

20  return null;

21}

22 @Override

23 public void initWithNiwsConfig(IClientConfig clientConfig) {
24

25}

26 }

2) EEE B X RIRRE
2.1) 2REE

1 @Bean

\G}

public IRule ribbonRule() {

3 return new NacosRandomWithWeightRule();

4}

2.2) [SERECE:
{&application.yml
L# R RUIRSS 44
2 mall-order:
3 ribbon:
4 # B X BT RNS (BETREHL.AUE)

5 NFLoadBalancerRuleClassName: com.tuling.mall.ribbondemo.rule.NacosRandom
WithWeightRule

tNnizhnEk
EHITIRSSEREHER, MNRNEERAYTF, BRBERSERN. RibbonZUAMIIE, =
RERBEEAEERIES 2 eIEE i,



L] L.ll@LL.UDEITLUIILITULLEI . UDEI'LUIILITVLLE]D o TRIEVICILU. LE W] 58 3
1] c.netflix.config.ChainedDynamicProperty : Flipping property: mall-order.ribbon.ActiveConnectionsLimit to use NEXT =
1] c.netflix.loadbalancer.BaselLoadBalancer k Client: mall-order instantiated a LoadBalancer: DynamicServerListlLoadBa &
1] c.n.l.DynamicServerListLoadBalancer : Using serverListUpdater PollingServerlListUpdater
1] c.netflix.config.ChainedDynamicProperty : Flipping property: mall-order.ribbon.ActiveConnectionsLimit to use NEXT
1] c.n.l.DynamicServerlListlLoadBalancer :‘DynamicSePverListLuadBalancer for client mall-order initialized: |Dynami
KNOWN ; Total Requests:0; Successive connection failure:0; Total blackout seconds:0; Last connection made:Thu
equests:0; Successive connection failure:0; Total blackout seconds:0; Last connection made:Thu Jan 01 68:00:00
List@3754252c
0] c.netflix.config.ChainedDynamicProperty : Flipping property: mall-order.ribbon.ActiveConnectionsLimit to use NEXT
A AER > INhAES S E = =18

FEEINE, FBRRE—IXERBERIAER

1 ribbon

2 eager-1load

3 enabled: true

4 clients: mall-order

SL A

SEEA:

e ribbon.eager-load.enabled: F/SribbonAYiliENNEARET
e ribbon.eager-load.clients: fEEFZEIHINEZNIRS S, EHSRFEEAN
k55, MRBZSNKRS, NREESHEF

3. T4 ELoadBalancer

Spring Cloud LoadBalancer@Spring Cloud B B Si2tiIE FinthEiaEss, ARER
Ribbon,

Spring BRI T ’FhE FingBa] LAfSEAloadbalancer:

RestTemplate

RestTemplate 2Springi2tiIATihaRestiRSZAIZ i, RestTemplatef2 ity ZSfE
BinAniEHtpIRSHGIE, SR AKREEPiRlImEE. BIABR T,
RestTemplateZAIAMKERdkAIHTTPER T E,

WebClient

WebClient@MSpring WebFlux 5.0 AFHGRHEN— MR ENE T N T mZaIH T
HttpigkAE i TE., SN mEIE T Reactorfly. WebClientd 2 THREHttp
BRIz RYget, post. put. deleteZF/5i%, BILARRAEBMATEK,

3.1 RestTemplate®E&LoadBalancer
1) SINKi

I <!-- LoadBalancer -->

2 <dependency>

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

4 <artifactId>spring-cloud-starter-loadbalancer</artifactId>

5 </dependency>



<l-- Rt TRestTemplate ¥ #F -->

|

8 <dependency>

9 <groupIld>org.springframework.boot</groupld>

10 <artifactId>spring-boot-starter-web</artifactId>

11 </dependency>

12

13 <!-- nacos/RFEME KM FBrribbon3 Kf-->

14 <dependency>

15 <groupId>com.alibaba.cloud</groupId>

16 <artifactId>spring-cloud-starter-alibaba-nacos-discovery</artifactId>
17 <exclusions>

18 <exclusion>

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

20  <artifactId>spring-cloud-starter-netflix-ribbon</artifactId>
21 </exclusion>

22 </exclusions>

23 </dependency>
7FE: nacos-discovery®5| N\ Tribbon, FERribbonfYE
WNERAER, ARyl ECEAERribbon, BIABERT, WMNRERHEE
RibbonLoadBalancerClientfIBlockingLoadBalancerClient, A T{RIFRIERSE, BE
FBRibbonLoadBalancerClient, EB=v, HJLUIEE
spring.cloud.loadbalancer.ribbon.enabled/E%/9false,

1 spring:

2 application:

3 name: mall-user-loadbalancer-demo
4 cloud:

5 nacos:

6 discovery:

7 server-addr: 127.0.0.1:8848

8 # A ribbon, fiHloadbalancer

9 loadbalancer:

10  ribbon:

11  enabled: false



I ServicelnstanceChooser

I LoadBalancerClient

= RibbonlLoadBalancerClient

€ = BlockinglLoadBalancerClient

2) {Ef@LoadBalancedifi#{EifiRestTemplate, FFREFikfaEkIg@IhEE
1 @Configuration

2 public class RestConfig {
@Bean

w

4 @LoadBalanced

(@2}

public RestTemplate restTemplate() {

6 return new RestTemplate();

}

-~

8 }
9
3) &M
| @RestController
2 @RequestMapping("/user")

3 public class UserController {

5 @Autowired

6 private RestTemplate restTemplate;

8 @RequestMapping(value = "/findOrderByUserId/{id}")

9 public R findOrderByUserId(@PathVariable("id") Integer id) {
10 String url = "http://mall-order/order/findOrderByUserId/"+id;
11 R result = restTemplate.getForObject(url,R.class);

12 return result;
13}
14 }

3.2 WebClient¥E&LoadBalancer
1) SINfKiS



I <!-- LoadBalancer -->

2 <dependency>

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

4 <artifactId>spring-cloud-starter-loadbalancer</artifactId>

5 </dependency>

7 <!-- webflux -->

8 <dependency>

9 <groupId>org.springframework.boot</groupId>

10 <artifactId>spring-boot-starter-webflux</artifactId>

11 </dependency>

13 <!-- nacosfRSiEME KM -->

14 <dependency>

15 <groupId>com.alibaba.cloud</groupId>

16 <artifactId>spring-cloud-starter-alibaba-nacos-discovery</artifactId>
17 <exclusions>

18  <exclusion>

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

20  <artifactId>spring-cloud-starter-netflix-ribbon</artifactId>

21 </exclusion>

22 </exclusions>

23 </dependency>

2) EeEWebClient{FJafa#i gz client
I @Configuration
2 public class WebClientConfig {
3
4 @LoadBalanced
5 (@Bean
6 WebClient.Builder webClientBuilder() {
7 return WebClient.builder();

8 }

10 @Bean
11 WebClient webClient() {
12 return webClientBuilder().build();
13}
14 }
3) &M

I @Autowired



2 private WebClient webClient;

3

4 @RequestMapping(value = "/findOrderByUserId2/{id}")

5 public Mono<R> findOrderByUserIdWithWebClient(@PathVariable("id") Integer
id) {

6

7 String url = "http://mall-order/order/findOrderByUserId/"+id;

8 //3TWebClient

9 Mono<R> result = webClient.get().uri(url)

10 .retrieve().bodyToMono(R.class);

11 return result;

12 }
FIE: [KE£{EHReactiveLoadBalancer

I & ReactiveLoadBalancer

I = ReactorLoadBalancer

|

I '+ ReactorServicelnstancelLoadBalancer

$

¢ = RoundRobinLoadBalancer

5| AwebFlux
| @Autowired
2 private ReactorLoadBalancerExchangeFilterFunction 1lbFunction;
3
4 @RequestMapping(value = "/findOrderByUserId3/{id}")

5 public Mono<R> findOrderByUserIdWithWebFlux(@PathVariable("id") Integer i
d) {
6

7 String url = "http://mall-order/order/findOrderByUserId/"+id;
8 //X:TWebClient+webFlux
9 Mono<R> result = WebClient.builder()



11
12
13
14

15

17

.filter(1lbFunction)
.build()

-get()

.uri(url)

.retrieve()
.bodyToMono(R.class);

return result;

}



