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Preface


This book explores the evolving role of Generative AI in software development, with a strong focus on practical application in Java programming. It introduces the transformative impact of Large Language Models (LLMs), and how they are reshaping the way developers write, understand, and optimize codes. Beyond simply generating codes, this book emphasizes how AI can enhance creativity, accelerate learning, and support better decision-making in modern development environments.

It takes a hands-on and practical approach, combining foundational knowledge with real-world examples, guiding readers through setting up environments, building applications, debugging systems, and exploring production-ready architectures. By the end, readers will have a clear understanding of how to leverage AI as a collaborative development partner, rather than a replacement for expertise.

The content highlights both the opportunities and the challenges introduced by AI-assisted development. It addresses critical aspects such as prompt engineering, ethical considerations, performance optimization, and the importance of human oversight. The goal is not only to teach how to use AI tools, but to develop a thoughtful and responsible mindset when integrating them into real-world software engineering workflows.

This book is divided into 8 chapters, covering everything from fundamental concepts to advanced applications of AI in Java development. The details are as follows:

Chapter 1 introduces Generative AI in programming. It explains what LLMs are, how AI generates code with a practical example, and how this impacts software development. It also explores prompt engineering basics, compares AI-generated code with human-written code, and reflects on the skills developers need to effectively use AI.

Chapter 2 focuses on setting up an AI-powered development environment. Supported by plenty of professional prompts, it covers installing Java, configuring IDEs such as IntelliJ IDEA and VS Code, and integrating AI tools like code assistants. It also introduces different modes of AI interaction, and reflects on the trade-offs of relying on AI-generated configurations.

Chapter 3 teaches Java fundamentals with the support of AI. It covers core concepts such as syntax, variables, control flow, object-oriented programming, arrays, and exception handling, always focused on AI to provide intelligent quizzes, exercises to a deep learning and solid skills. Readers will use prompts to generate and analyze code, while building a strong foundation in Java.

Chapter 4 moves beyond the basics and explores advanced prompt engineering techniques. It focuses on using AI as a coding partner, refining prompts, improving code quality, and leveraging IDE integrations. It also encourages critical evaluation of AI-generated solutions.

Chapter 5 introduces production-oriented mini projects. It covers Maven, project structure, REST APIs with Spring Boot, data persistence and layered architecture. Readers will build practical applications while using AI for planning, code generation, and testing.

Chapter 6 focuses on debugging and optimization. It teaches how to interpret errors, how to use AI for fast debugging techniques, and code agents to autonomously fix programming errors. The chapter also uses AI assistants for performance improvements, exploring algorithm complexity besides encouraging readers to go beyond traditional Big-O thinking into real-world system performance.

Chapter 7 examines the limitations and ethical aspects of AI in development. It discusses hallucinations, bias, security concerns, and the importance of human supervision. Through practical examples, it presents prompts and use of code assistant that helps readers to mitigate AI limitations, deal with ethical concerns, and find possible ethical problems inside do code. Readers are encouraged to critically evaluate AI outputs and understand their responsibilities as developers.

Chapter 8 explores the future of AI in Java programming. It analyzes how AI is reshaping developer roles, the rise of agent-based systems. Through hand-on examples, it emphasizes the growing importance of Java in AI-driven enterprise applications, including examples of building AI-powered systems and agents.
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