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Introduction

Spring is one of the most popular frameworks for building enterprise-grade applications in Java. It provides

comprehensive infrastructure support for developing Java applications. In this blog, we will cover vari-
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ous aspects of the Spring ecosystem, including Spring Boot, data management, building RESTful services,

scheduling, testing, and advanced features like the Spring Advice API.

Spring Boot Framework

Getting Started with Spring Boot Spring Boot makes it easy to create stand-alone, production-grade

Spring-based applications. It takes an opinionated view of the Spring platform and third-party libraries,

allowing you to get started with minimum configuration.

• Initial Setup: Start by creating a new Spring Boot project using the Spring Initializr. You can choose

the dependencies you need, such as Spring Web, Spring Data JPA, and Spring Boot Actuator.

• Annotations: Learn about key annotations like @SpringBootApplication, which is a combination

of @Configuration, @EnableAutoConfiguration, and @ComponentScan.

• Embedded Server: Spring Boot uses embedded servers like Tomcat, Jetty, or Undertow to run your

application, so you don’t need to deploy WAR files to an external server.

Dependency Injection Dependency Injection (DI) is a core principle of Spring. It allows for the creation

of loosely coupled components, making your code more modular and easier to test.

• @Autowired: This annotation is used to automatically inject dependencies. It can be applied to

constructors, fields, and methods. Spring’s dependency injection feature will automatically resolve

and inject collaborating beans into your bean.

Example of field injection:

@Component

public class UserService {

@Autowired

private UserRepository userRepository;

// business methods

}

Example of constructor injection:

@Component

public class UserService {

private final UserRepository userRepository;
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@Autowired

public UserService(UserRepository userRepository) {

this.userRepository = userRepository;

}

// business methods

}

Example of method injection:

@Component

public class UserService {

private UserRepository userRepository;

@Autowired

public void setUserRepository(UserRepository userRepository) {

this.userRepository = userRepository;

}

// business methods

}

• @Component, @Service, @Repository: These are specializations of the @Component annotation,

used to indicate that a class is a Spring bean. They also serve as hints for what role the annotated

class plays.

– @Component: This is a generic stereotype for any Spring-managed component. It can be used

to mark any class as a Spring bean.

Example:

@Component

public class EmailValidator {

public boolean isValid(String email) {

// validation logic

return true;

}

3



}

– @Service: This annotation is a specialization of @Component and is used to mark a class as a

service. It is typically used in the service layer, where you implement business logic.

Example:

@Service

public class UserService {

@Autowired

private UserRepository userRepository;

public User findUserById(Long id) {

return userRepository.findById(id).orElse(null);

}

}

– @Repository: This annotation is also a specialization of @Component. It is used to indicate that

the class provides the mechanism for storage, retrieval, search, update, and delete operation on

objects. It also translates persistence exceptions into Spring’s DataAccessException hierarchy.

Example:

@Repository

public interface UserRepository extends JpaRepository<User, Long> {

// custom query methods

}

These annotations make your Spring configuration more readable and concise, and they help the Spring

framework to manage and wire the dependencies between the different beans.

Events in Spring Spring’s event mechanism allows you to create and listen to application events.

• Custom Events: Create custom events by extending ApplicationEvent. For example:

public class MyCustomEvent extends ApplicationEvent {

private String message;

public MyCustomEvent(Object source, String message) {

super(source);

this.message = message;
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}

public String getMessage() {

return message;

}

}

• Event Listeners: Use @EventListener or implement ApplicationListener to handle events. For

example:

@Component

public class MyEventListener {

@EventListener

public void handleMyCustomEvent(MyCustomEvent event) {

System.out.println("Received spring custom event - " + event.getMessage());

}

}

• Publishing Events: Publish events using ApplicationEventPublisher. For example:

@Component

public class MyEventPublisher {

@Autowired

private ApplicationEventPublisher applicationEventPublisher;

public void publishCustomEvent(final String message) {

System.out.println("Publishing custom event. ");

MyCustomEvent customEvent = new MyCustomEvent(this, message);

applicationEventPublisher.publishEvent(customEvent);

}

}

Data Management with Spring

Spring Data JDBC Spring Data JDBC provides simple and effective JDBC access.

• Repositories: Define repositories to perform CRUD operations. For example:
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public interface UserRepository extends CrudRepository<User, Long> {

}

• Queries: Use annotations like @Query to define custom queries. For example:

@Query("SELECT * FROM users WHERE username = :username")

User findByUsername(String username);

Spring Data JPA Spring Data JPA makes it easy to implement JPA-based repositories.

• Entity Mapping: Define entities using @Entity and map them to database tables. For example:

@Entity

public class User {

@Id

@GeneratedValue(strategy = GenerationType.IDENTITY)

private Long id;

private String username;

private String password;

// getters and setters

}

• Repositories: Create repository interfaces by extending JpaRepository. For example:

public interface UserRepository extends JpaRepository<User, Long> {

}

• Query Methods: Use query methods to perform database operations. For example:

List<User> findByUsername(String username);

Spring Data Redis Spring Data Redis provides the infrastructure for Redis-based data access.

• RedisTemplate: Use RedisTemplate to interact with Redis. For example:

@Autowired

private RedisTemplate<String, Object> redisTemplate;

public void save(String key, Object value) {

redisTemplate.opsForValue().set(key, value);

}

public Object find(String key) {
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return redisTemplate.opsForValue().get(key);

}

• Repositories: Create Redis repositories using @Repository. For example:

@Repository

public interface RedisRepository extends CrudRepository<RedisEntity, String> {

}

Transactions and DAO Support Spring simplifies the management of transactions and DAO (Data

Access Object) support.

• Transaction Management: Use @Transactional to manage transactions. For example:

@Transactional

public void saveUser(User user) {

userRepository.save(user);

}

• DAO Pattern: Implement the DAO pattern to separate persistence logic. For example:

public class UserDao {

@Autowired

private JdbcTemplate jdbcTemplate;

public User findById(Long id) {

return jdbcTemplate.queryForObject("SELECT * FROM users WHERE id = ?", new Object[]{id}, new UserRowMapper());

}

}

JDBC and ORM Spring provides comprehensive support for JDBC and ORM (Object-Relational Map-

ping).

• JdbcTemplate: Simplify JDBC operations with JdbcTemplate. For example:

@Autowired

private JdbcTemplate jdbcTemplate;

public List<User> findAll() {

return jdbcTemplate.query("SELECT * FROM users", new UserRowMapper());

}

• Hibernate: Integrate Hibernate with Spring for ORM support. For example:
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@Entity

public class User {

@Id

@GeneratedValue(strategy = GenerationType.IDENTITY)

private Long id;

private String username;

private String password;

// getters and setters

}

Building RESTful Services

Spring REST Clients Spring makes it easy to build RESTful clients.

• RestTemplate: Use RestTemplate to make HTTP requests. For example:

@Autowired

private RestTemplate restTemplate;

public String getUserInfo(String userId) {

return restTemplate.getForObject("https://api.example.com/users/" + userId, String.class);

}

• WebClient: Use the reactive WebClient for non-blocking requests. For example:

@Autowired

private WebClient.Builder webClientBuilder;

public Mono<String> getUserInfo(String userId) {

return webClientBuilder.build()

.get()

.uri("https://api.example.com/users/" + userId)

.retrieve()

.bodyToMono(String.class);

}

FeignClient Feign is a declarative web service client.

• Setup: Add Feign to your project and create interfaces annotated with @FeignClient. For example:
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@FeignClient(name = "user-service", url = "https://api.example.com")

public interface UserServiceClient {

@GetMapping("/users/{id}")

String getUserInfo(@PathVariable("id") String userId);

}

• Configuration: Customize Feign clients with interceptors and error decoders. For example:

@Bean

public RequestInterceptor requestInterceptor() {

return requestTemplate -> requestTemplate.header("Authorization", "Bearer token");

}

Email, Tasks, and Scheduling

Email Support Spring provides support for sending emails.

• JavaMailSender: Use JavaMailSender to send emails. For example:

@Autowired

private JavaMailSender mailSender;

public void sendEmail(String to, String subject, String body) {

SimpleMailMessage message = new SimpleMailMessage();

message.setTo(to);

message.setSubject(subject);

message.setText(body);

mailSender.send(message);

}

• MimeMessage: Create rich emails with attachments and HTML content. For example:

@Autowired

private JavaMailSender mailSender;

public void sendRichEmail(String to, String subject, String body, File attachment) throws MessagingException {

MimeMessage message = mailSender.createMimeMessage();

MimeMessageHelper helper = new MimeMessageHelper(message, true);

helper.setTo(to);

helper.setSubject(subject);
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helper.setText(body, true);

helper.addAttachment(attachment.getName(), attachment);

mailSender.send(message);

}

Task Execution and Scheduling Spring’s task execution and scheduling support makes it easy to run

tasks.

• @Scheduled: Schedule tasks with @Scheduled. For example:

@Scheduled(fixedRate = 5000)

public void performTask() {

System.out.println("Scheduled task running every 5 seconds");

}

• Async Tasks: Run tasks asynchronously with @Async. For example:

@Async

public void performAsyncTask() {

System.out.println("Async task running in background");

}

Testing in Spring

Testing with Mockito Mockito is a powerful mock library for testing.

• Mocking Dependencies: Use @Mock and @InjectMocks to create mock objects. For example:

@RunWith(MockitoJUnitRunner.class)

public class UserServiceTest {

@Mock

private UserRepository userRepository;

@InjectMocks

private UserService userService;

@Test

public void testFindUserById() {

User user = new User();

user.setId(1L);
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Mockito.when(userRepository.findById(1L)).thenReturn(Optional.of(user));

User result = userService.findUserById(1L);

assertNotNull(result);

assertEquals(1L, result.getId().longValue());

}

}

• Behavior Verification: Verify interactions with mock objects. For example:

Mockito.verify(userRepository, times(1)).findById(1L);

Testing with MockMvc MockMvc allows you to test Spring MVC controllers.

• Setup: Configure MockMvc in your test classes. For example:

@RunWith(SpringRunner.class)

@WebMvcTest(UserController.class)

public class UserControllerTest {

@Autowired

private MockMvc mockMvc;

@Test

public void testGetUser() throws Exception {

mockMvc.perform(get("/users/1"))

.andExpect(status().isOk())

.andExpect(content().contentType(MediaType.APPLICATION_JSON))

.andExpect(jsonPath("$.id").value(1));

}

}

• Request Builders: Use request builders to simulate HTTP requests. For example:

mockMvc.perform(post("/users")

.contentType(MediaType.APPLICATION_JSON)

.content("{\"username\":\"john\",\"password\":\"secret\"}"))

.andExpect(status().isCreated());
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Monitoring and Management

Spring Boot Actuator Spring Boot Actuator provides production-ready features for monitoring and

managing your application.

• Endpoints: Use endpoints like /actuator/health and /actuator/metrics to monitor application

health and metrics. For example:

curl http://localhost:8080/actuator/health

• Custom Endpoints: Create custom actuator endpoints. For example:

@RestController

@RequestMapping("/actuator")

public class CustomEndpoint {

@GetMapping("/custom")

public Map<String, String> customEndpoint() {

Map<String, String> response = new HashMap<>();

response.put("status", "Custom actuator endpoint");

return response;

}

}

Advanced Topics

Spring Advice API Spring’s Advice API provides advanced AOP (Aspect-Oriented Programming)

capabilities.

• @Aspect: Define aspects using @Aspect. For example:

@Aspect

@Component

public class LoggingAspect {

@Before("execution(* com.example.service.*.*(..))")

public void logBefore(JoinPoint joinPoint) {

System.out.println("Before method: " + joinPoint.getSignature().getName());

}

@After("execution(* com.example.service.*.*(..))")

public void logAfter(JoinPoint joinPoint) {
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System.out.println("After method: " + joinPoint.getSignature().getName());

}

}

• Join Points: Use join points to define where the aspects should be applied. For example:

@Pointcut("execution(* com.example.service.*.*(..))")

public void serviceMethods() {}

@Around("serviceMethods()")

public Object logAround(ProceedingJoinPoint joinPoint) throws Throwable {

System.out.println("Before method: " + joinPoint.getSignature().getName());

Object result = joinPoint.proceed();

System.out.println("After method: " + joinPoint.getSignature().getName());

return result;

}

Conclusion

Spring is a powerful and versatile framework that can simplify the development of enterprise-level applications.

By leveraging the features of Spring Boot, Spring Data, Spring REST, and other Spring projects, developers

can build robust, scalable, and maintainable applications efficiently. With the addition of tools like Spring

Boot Actuator and testing frameworks, you can ensure your applications are production-ready and well-

tested.
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