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Preface

I'd describe this fast-paced book as the perfect practical tutor for Java developers who are curious to develop apps, and not just read about them. All chapters are working sets, where you write code, run it, break it deliberately, and fix it. There are no long theory sections, and no abstract architecture talk. It's all connected from the first command to the final deployable JAR.

It's all about one main thing, your first REST API, and it takes you through Spring Boot 4.0 with Java 21, including configuration management, Spring Data JPA, structured error handling, operational monitoring with Actuator, role-based security with Spring Security 7.0, three layers of automated testing, and executable JAR packaging. There's even a whole chapter just on troubleshooting, so you can get past those tricky spots that always seem to trip up beginners in the real projects.

This book doesn't aim to cover everything Spring Boot has to offer. Instead, it focuses on the essentials, and it does this in a way that's easy to understand. There's plenty of code to get your hands onto, plus tests to pass and explanations to help you get the most out of it. When you're done, you'll have a production-ready API that's fully secured and tested, and the confidence to take it further on your own.

Within this book you will learn to:


	
Create a fully functional REST API from scratch using Spring Boot 4.0. 


	
Use Java 21 record classes to configure type-safe, validated application properties. 


	
Use derived query methods to persist and query data with Spring Data JPA. 


	
Manage multiple runtime environments using Spring Profiles and profile-specific properties. 


	
Use Spring Boot Actuator and Micrometer to expose health metrics and info endpoints. 


	
Use role-based HTTP authentication to secure REST endpoints. 


	
Use test slices to test controllers, repositories and full-stack behaviour. 


	
You can package a Spring Boot application as a self-contained, deployable executable JAR file. 


	You will diagnose and resolve common Spring Boot startup, configuration and security failures.






Prologue

Early on, when you're trying to learn a new framework, there's a certain kind of frustration that only you can understand. You followed the setup guide, right? You've copied the example code exactly as it was written. You've got Run. And then, somewhere in all that red text on your screen, you spot a line that's standing out, but you've got no idea what it means, where it came from, or how to get rid of it.

Every developer who's used Spring Boot for the first time has experienced this. The framework is really powerful, honestly one of the best tools the Java ecosystem has ever produced, but that power comes with layers of convention and auto-wiring that can feel a bit impenetrable when you're just starting out. Most books try to explain every layer at once. They kick off with architecture diagrams, dependency injection theory, and the history of the Java EE specification before a single line of working code appears on the page. By the time you get to chapter three, you'll probably have thrown the book across the room.

This book does the opposite.
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What you've got here is a hands-on walkthrough of Spring Boot 4.0, where we'll build a single application from start to finish, using the command line and then packaging it as a JAR at the end. Each chapter adds one real capability, like a REST endpoint, a database, an error handler, a security layer or a test suite. Each chapter gets straight into the code, and you can run, modify and break it to see what happens.

This book was written because the fastest way to understand a framework is not reading about it, but building with it. Theory just flows from practice. Once you've seen Spring Security block an unauthenticated request and seen your terminal print a 401, the explanation of how SecurityFilterChain works is a whole different ball game. Once you've got a @DataJpaTest that rolls back its own database changes, transaction isolation becomes concrete rather than abstract.

The sample application, a Task Manager REST API, is intentionally modest in scope. It's small enough to fit in your head all at once, but it's got everything you need to show you all the patterns you'll need for a real-world project. We're talking configuration management, persistence, error handling, monitoring, security, testing and deployment. There's even a dedicated troubleshooting chapter at the end that deals with the exact errors beginners actually encounter in practice, not just hypothetical ones. After all, no book that claims to be practical can expect things to always go right.

For every reader, I've got a pretty simple hope. The next time your screen is full of red text, I want it to feel like a sign that you're getting closer to understanding something, not like a roadblock.

Let's build something.

--Kit Harrington
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Prerequisites

If you're a developer who's just started using Spring Boot, then this book is must and a worth trying to jump on the jouney to be a spring developer and continue to be a strong java professional. All you need is working experience with java programming.

Codes Usage

Are you in need of some helpful code examples to assist you in your programming and documentation? Look no further! Our book offers a wealth of supplemental material, including code examples and exercises.

Not only is this book here to aid you in getting your job done, but you have our permission to use the example code in your programs and documentation. However, please note that if you are reproducing a significant portion of the code, we do require you to contact us for permission.

But don't worry, using several chunks of code from this book in your program or answering a question by citing our book and quoting example code does not require permission. But if you do choose to give credit, an attribution typically includes the title, author, publisher, and ISBN. For example, "Building REST APIs with Spring Boot 4.0 by Kit Harrington".


If you are unsure whether your intended use of the code examples falls under fair use or the permissions outlined above, please do not hesitate to reach out to us at support@gitforgits.com. 


We are happy to assist and clarify any concerns.

Chapter 1
Getting Started with Spring Boot 4.0
This chapter is the beginning of our practical learning and exploring of the newly released Spring Boot 4.0. In this fast-paced book, we will set up a complete Linux-based development environment, explore the key features that make Spring Boot 4.0 a significant release, and build our first working REST endpoint step by step. Every piece of code we write here connects to the next, forming the foundation of our project “Task Manager API” that we will carry and build upon through the subsequent chapters of this book.


What is Spring Boot? 


Core Philosophy of Spring Boot

The Spring Boot is an opinionated framework built on top of the Spring ecosystem that allows us to create production-ready Java applications with minimal configuration effort. At its core, it removes the need for developers to manually wire together extensive configuration files and dependency declarations. We get a framework that applies sensible defaults about how an application should be structured, while still giving us the freedom to override any of those defaults whenever our requirements call for something different.

The word opinionated is the key to understanding what Spring Boot does for us. It means the framework has made a set of deliberate decisions about how an application should be structured, which libraries it should use, and what sensible defaults look like. Rather than presenting a blank canvas that forces us to assemble every piece ourselves, the Spring Boot arrives with those pieces pre-assembled and pre-configured. A developer who adds the web starter immediately has a running HTTP server without writing a single configuration class. The framework decides that Tomcat is the embedded server, that Jackson handles JSON serialisation, and that port 8080 is the default. We accept those decisions unless we have a specific reason to override them.


The important counterpoint is that none of these opinions are forced on us permanently. Every default can be overridden through a property, a configuration class, or a replacement bean. If we prefer Undertow over Tomcat, we exclude the Tomcat starter and include the Undertow starter, and Spring Boot adapts without complaint. If we need a different port, a single line in application.properties is all it takes. This balance between sensible defaults and complete customisability is what makes Spring Boot productive for beginners and powerful for experienced engineers at the same time.


Architectural Changes in Spring Boot 4.0


With Spring Boot 4.0, the framework takes its most significant architectural step in several years. It now sits on top of Spring Framework 7.0, which requires Jakarta EE 11 as its foundation. This means that all enterprise-grade APIs we work with, from persistence to web servlets, now use the jakarta.* namespace exclusively. The older javax.* namespace is entirely absent, and Spring Boot 4.0 enforces that boundary cleanly without any backward compatibility layer whatsoever.



The shift to Spring Framework 7.0 and Jakarta EE 11 is more than a version number change. All the enterprise APIs that Java developers have relied on for years, from the Servlet API to the JPA annotations, now live under the jakarta.* namespace rather than the older javax.* namespace. For our Task Manager application, this means every import statement that previously read javax.persistence.Entity now reads jakarta.persistence.Entity. The Spring Boot 4.0 enforces this boundary firmly. There is no javax.* compatibility shim is included, so any third-party library that has not migrated to the jakarta.* namespace will not work with this version of the framework.


Within practical terms, the developers upgrading from Spring Boot 3.x will find that most changes are at the import level and that their application logic remains untouched. Libraries in the Spring ecosystem, including Spring Data JPA, Spring Security, and Spring Boot Actuator, have all been updated to target Jakarta EE 11. Third-party libraries that have not yet made this migration will need compatible alternatives or updated versions before they can be used with Spring Boot 4.0. We will see the jakarta.* imports throughout the code we write in this book, starting with the JPA annotations in Chapter 3 and the validation annotations in Chapter 2.

Java 21 Baseline and Modern Language Features


Another foundational shift in this release concerns the baseline Java version. The Spring Boot 4.0 requires Java 21 as the minimum runtime, which opens several modern language features to us by default in every project we create. Records, sealed classes, and pattern matching for switch expressions are now standard tools in our development toolkit rather than experimental previews. We will take advantage of these features progressively as the chapters of this book advance, starting with records in this very chapter.



Java 21 is the first long-term support release to include virtual threads, sealed classes, and record patterns all as stable features simultaneously. The Spring Boot 4.0 sets Java 21 as its hard minimum, which means we can use all three without any preview flags or experimental settings. Records are particularly relevant to our Task Manager project. In Chapter 1, we define the Task model as a record, which eliminates the boilerplate constructor, equals, hashCode, and toString methods that a traditional Java class would require. The compiler generates all of that automatically from the component list we declare.


Virtual threads, which we explore in depth in Chapter 4, are the Java 21 feature with the most direct impact on a Spring Boot REST API's performance characteristics. A traditional REST application is bounded by the number of OS threads the JVM can maintain comfortably, typically a few hundred to a low thousand. With virtual threads, that ceiling effectively disappears because virtual threads are scheduled by the JVM rather than the operating system and consume far less memory per thread. The Spring Boot 4.0 integrates virtual threads into Tomcat so that enabling them requires exactly one property rather than any code change. The combination of a modern language baseline and first-class virtual thread integration makes Spring Boot 4.0 a meaningful step forward for production REST APIs.



Key Features of Spring Boot 4.0 


Before we write our first line of code, it is worth spending a moment on the features that define Spring Boot 4.0 as a framework. Each of these features shapes how we design, build, and run our applications, and recognising them early will help us understand why our code looks the way it does as we progress. We will encounter each of them in practice across the chapters of this book.
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