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Sleuth is responsible for capturing tracing data within your application, while Zipkin is where you go to view and analyze those traces. 
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6. Messaging & Event-Driven Architecture (Spring Cloud
Stream)

Spring Cloud Stream enables microservices to communicate using Kafka or RabbitMQ.

+ Kafka Producer

java @ Coy

@Bean
public Supplier<Message<String>> sendMessage() {

return () -> MessageBuilder.withPayload(“Hello from Producer™).build();

application.yml (Kafka Integration)

yaml @ Coy

spring:
cloud:
stream:
bindings:
sendMessage-out-0:
destination: my-topic
binder: kafka

& Message will be sent to Kafka topic my-topic .
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7. Security & Identity Management (Spring Security OAuth?2)

OAuth?2 secures microservices using JWT-based authentication.

+ Securing a Microservice

java @ Copy 2

@EnableWebSecurity
public class SecurityConfig extends WebSecurityConfigurerAdapter {
@Override
protected void configure(HttpSecurity http) throws Exception {
http.authorizeRequests()
.antMatchers("/public”).permitAll1()
.anyRequest().authenticated()
.and()
.oauth2Login();

& Users must authenticate before accessing protected endpoints.
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8. Kubernetes & Cloud-Native Deployment

Spring Cloud integrates seamlessly with Kubernetes for service discovery, configuration, and scaling.

+ Deploying a Spring Boot app in Kubernetes

yaml @ Copy ? Edit

apiVersion: apps/vl
kind: Deployment
metadata:
name: user-service
spec:
replicas: 2
selector:
matchlLabels:
app: user-service
template:
metadata:
labels:
app: user-service
spec:
containers:
- name: user-service
image: myregistry/user-service:vl
ports:

- containerPort: 8080

& Kubernetes handles scaling and load balancing.
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# Alternative to Spring Cloud

Feature

Service Discovery
API Gateway
Circuit Breaker
Messaging

Tracing

Spring Cloud Alternative
Kubernetes Service Mesh (Istio)
Nginx, Traefik, Kong APl Gateway
Resilience4j, Sentinel

Kafka, RabbitMQ, AWS SQS

OpenTelemetry, Jaeger
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2" Summary Table

Feature

Service Discovery
Configuration Management
API| Gateway

Resilience & Circuit Breaker
Distributed Tracing
Messaging

Security & OAuth2

Kubernetes Integration

Spring Cloud Component
Netflix Eureka

Spring Cloud Config
Spring Cloud Gateway
Resilience4j

Sleuth & Zipkin

Spring Cloud Stream
Spring Security OAuth2

Spring Cloud Kubernetes
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Example of Logs with Sleuth Enabled

If you have Sleuth and Zipkin, your logs will look like this:

pgsql @ Copy ? Edit
2025-02-09 12:34:56.789 INFO [order-service, 4d3clb2fdf, 678abcl123] --- OrderController: Orde¢
Here:

® 4d3cib2fdf — Trace ID (follows the request across services)

e 678abc123 — Span ID (for a specific operation)

Would you like an end-to-end example using Sleuth + Zipkin with multiple microservices? #
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1. Service Discovery & Load Balancing (Spring Cloud Netflix
Eureka)

Eureka enables automatic service registration and discoveryj

+ Eureka Server (Service Registry)

java @ Copy

@SpringBootApplication

@EnableEurekaServer

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

SpringApplication.run(EurekaServerApplication.class, args);

application.yml (Eureka Server)

yaml @ Copy

server:
port: 8761
eureka:
client:
register-with-eureka: false

fetch-registry: false
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+ Eureka Client (Registering a microservice)

Jjava

@SpringBootApplication
@EnableEurekaClient
public class ServiceApplication {
public static void main(String[] args) {

SpringApplication.run(ServiceApplication.class, args);

application.yml (Eureka Client)

yaml

spring:
application:
name: user-service
eureka:
client:
service-url:

defaultZone: http://localhost:8761/eureka/

& Now, user-service is discoverable via Eureka!
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2. Centralized Configuration Management (Spring Cloud
Config)

Spring Cloud Config allows microservices to fetch configuration from a central server.

+ Config Server

java @ Copy

@SpringBootApplication

@EnableConfigServer

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

SpringApplication.run(ConfigServerApplication.class, args);

application.yml (Config Server)

yaml @ Copy

server:
port: 8888
spring:
cloud:
config:
server:
git:
uri: https://github.com/example/config-repo
N2

& Clients can fetch configurations dynamically using @Refreshscope .
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3. APl Gateway & Routing (Spring Cloud Gateway)

Spring Cloud Gateway acts as a reverse proxy for microservices.

+ Gateway Service

java

@SpringBootApplication
public class ApiGatewayApplication {
public static void main(String[] args) {
SpringApplication.run(ApiGatewayApplication.class, args);

application.yml (Gateway Routing)

yaml

spring:
cloud:
gateway:
routes:
- id: user-service
uri: 1b://USER-SERVICE
predicates:

- Path=/users/**

& Incoming requests to /users/** are routed to user-service .
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4. Fault Tolerance & Resilience (Spring Cloud Resilience4j)

Resilience4j provides circuit breakers, retries, and bulkheads to prevent system failures.

+ Circuit Breaker Example

java @ Copy

@Retry(name = "userService", fallbackMethod = “"fallbackUser")
@CircuitBreaker(name = “"userService", fallbackMethod = "fallbackUser™)
@GetMapping("/users/{id}")

public User getUser(@PathVariable String id) {

return userService.getUserById(id);

public User fallbackUser(String id, Throwable t) {

return new User(id, "Default User");

& If userService fails, the fallback method prevents the app from crashing.
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5. Distributed Tracing & Monitoring (Spring Cloud Sleuth &
Zipkin)

Spring Cloud Sleuth adds trace IDs to logs for monitoring.

¢+ Enable Sleuth in a Microservice

java @ Copy

@SpringBootApplication
public class OrderServiceApplication {
public static void main(String[] args) {

SpringApplication.run(OrderServiceApplication.class, args);

application.yml (Sleuth & Zipkin)

yaml @ Copy

spring:
zipkin:
base-url: http://localhost:9411
sleuth:
sampler:

probability: 1.0

& Trace IDs will appear in logs, and Zipkin can visualize them.




