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Introduction

Welcome to Beginning Spring AI!

Artificial intelligence has rapidly evolved over the last several years, and
its influence now reaches into virtually every corner of modern software
development. From generating text and images on-demand to analyzing
audio content and extracting meaningful insights, Al is no longer the next
frontier—it’s a set of powerful tools ready to be applied right now. The
Spring ecosystem, known for its robust and developer-friendly frameworks,
has embraced this new era through Spring Al, a suite of libraries that serve
as a gateway into the world of large language models (LLMs) and other
advanced Al services.

What Is Spring Al?

Spring Al represents a cohesive set of abstractions and utilities that bridge
your Spring-based applications with leading Al platforms. By simplifying
complex integrations, Spring Al empowers you to connect to popular text,
image, and audio models using a standardized approach—eliminating

the need to learn multiple proprietary APIs or wrestle with inconsistent
data formats. Instead, you can leverage a consistent, Spring-friendly
programming model to interact with models like ChatGPT, stable
diffusion image models, and speech-to-text engines, all within the familiar
boundaries of your existing Spring projects.

xvii



INTRODUCTION

What You’ll Learn in This Book

In this straightforward yet comprehensive guide, you will gain the practical
knowledge and hands-on experience necessary to start building Al-
enhanced applications right away. We begin by walking through project
setup and configuration, ensuring you have a solid foundation for adding
Al functionalities to your Spring-based environment.

1. Connectingto ChatGPT and Other Large
Language Models
Learn how to integrate large language models
into your workflow. From the straightforward task
of handling simple text queries, you'll progress
toward generating structured content suitable for
predictable, repeatable outputs. You'll also see
how LLMs can be granted controlled access to your
proprietary data, enabling sophisticated chatbots
and assistants capable of interacting with real-world
systems—f{rom inventory databases to IoT devices—
based on user input.

2. Audio Generation and Analysis
Move beyond text-based content and tap into the
world of audio. Discover how to instruct an LLM
to create audio outputs—from synthetic speech
to sonic branding elements—and then learn how
to analyze spoken words. This capability opens
up possibilities such as creating voice interfaces,
automated transcription services, and real-time
sentiment analysis for customer support calls.
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INTRODUCTION

3. Visual Content Creation and Interpretation
Unleash the power of image-based AI models.
You'll see how to use LLMs to generate entirely new
images or enhance existing ones. On the flip side,
you'll learn how to have an Al model interpret and
describe visual content, making it possible for your
applications to “see” and understand the world
around them, from recognizing products in a catalog
to summarizing complex diagrams for accessibility.

4. Ethical, Legal, and Cost Considerations
While the potential of Al is vast, it’s essential to
understand its implications. We’ll address common
concerns around the ethical use of Al, highlight
privacy and compliance considerations, and discuss
cost management strategies. You'll gain the insights
needed to responsibly build and deploy Al solutions
that respect user data, operate transparently, and
control expenses.

Why Spring Al?

By the end of this book, you'll have a toolkit that allows you to interact
with multiple Al services through a single, coherent approach. Spring

Al’s abstraction layers and its deep integration with the broader Spring
ecosystem significantly reduce the learning curve. You'll be able to plug
into cutting-edge Al models using a codebase that is both approachable
and maintainable—Iletting you focus on creating value instead of wrestling
with technical minutiae.
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INTRODUCTION

Your Journey Begins

As you turn the pages, you'll progress from foundational setup tasks to
crafting sophisticated, Al-driven features. You'll discover not only how to
leverage the capabilities of large language models but also how to integrate
them seamlessly into real-world applications, from text-based assistants to
voice-driven interfaces and vision-based analyzers.

Whether you're a seasoned Spring developer looking to add Al to your
skill set, or you're new to the Spring ecosystem and want to start your
journey at the cutting edge, this book is your guide to building smarter,
more responsive, and more dynamic applications. Let’s dive in and
uncover the power of Spring Al together!



CHAPTER 1

Introduction

Welcome to Beginning Spring All

“Spring Al” refers to a suite of libraries within the Spring Framework
designed to help programmers harness some of the most popular artificial
intelligence (AI) technologies available today.

In this book, we’ll take you on a guided tour of these libraries and their
features. Our goal is not to provide a comprehensive reference on every
feature but to offer enough information so you can see the potential of
these technologies and use the majority of what you find most valuable.

Note This chapter does not contain code. It lays a foundational
understanding of Al, providing key definitions and concepts, as

well as an overview of the technologies covered in this book. If you
prefer diving right into the code, feel free to skip ahead to Chapter 2.
However, we suggest revisiting this chapter later on, as it contains
valuable insights that will enhance your understanding.

Al Is Everywhere

It’s nearly impossible to browse the Internet today without encountering
Al in some form. Whether it’s a simple search for information, or
summarizing content, possibly writing prompts on Quora, or creating
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CHAPTER 1  INTRODUCTION

visual arts or music, Al is being applied across numerous domains.
There are even entire songs generated by Al that some may find quite
respectable.

For programmers, most IDEs now come with Al integrations,
suggesting code completions and improvements. With the right prompts,
it’s possible to have an Al generate substantial portions of a working
application, causing some managers to wonder if they even need human
engineers anymore.’

Authors also feel the impact of Al “writing.” Many tools now suggest
grammar and spelling corrections, as well as more nuanced changes, to
evoke a specific tone or style. Al can even write stories, and when given
detailed prompts, the results can sometimes pass for human-written
content.

Note It's worth noting for the record: This book has indeed been
impacted by Al, and we’ll point out why and how later. We promise. At
least, that’s what the Al said to say. Or did it write it? Sometimes it’s
hard to tell.?

This raises an important question: Are humans being replaced by
machines? If Al can create applications, music, or stories that rival human
quality, then why do we need humans at all? There are several compelling
answers to this, and some less convincing ones as well.

!Spoiler alert: Yes, the managers do need human engineers. We'll get to why soon,
some in this chapter and some in Chapter 6.

2This is intended to be humor. If an Al generates any actual content of note in this
book, we'll be pointing it out, even if it’s not obvious. With that said, when we say
Al is used in many writing tools, we mean it; a lot of our grammar was checked
and occasionally fixed by Al It’s also worth noting that not even one of the
footnotes was suggested by an Al—or, indeed, any human.



