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AUTHORS’ NOTE


The world of AI and its tools are moving at breakneck speed. We’ve taken the utmost care to make sure everything in these pages is as up to date as possible, but when you’re working at the cutting edge, the ground tends to shift.

Even if a specific library updates or a code snippet changes, the core concepts we’ve covered are here to stay.





PREFACE


A few years into my computer science degree at the University of Texas at Dallas (UTD), I signed up for an internship program. UTD is situated in the middle of what used to be known as the telecom corridor in Richardson, Texas. A friend told me the telecom companies were paying computer science interns much more than I could make as a waiter. So I could code and start making money doing it! I was in.

I was hired as part of a company’s Intranet Team, which sounds a lot more exciting than it turned out to be. We were responsible for keeping the company’s internal website up to date. This website was a collection of manually updated HTML pages that summarized and linked to resources, company press releases, announcements, and help pages. I was hired to handle the press releases.

The process was simple. The marketing team would send me a press release. I would duplicate an existing HTML press release page, replace the contents, tweak where necessary, and upload the new HTML file. This got repetitive and boring really fast. So what does any good programmer do? Automate.

I built a form within the intranet website that allowed the marketing team to submit the press release text. A backend job would then wrap the press release with the necessary HTML and add it to the intranet website automatically. When my team members saw this, they wanted me to apply this approach to the rest of the website. Of course! That’s way more exciting than copying and editing HTML. I didn’t know I was building a content management system. This was a year before the first release of WordPress (really dating myself now).

By the end of my internship, the team I was hired to work with needed new assignments. The business teams could now update the entire intranet website on their own. I found out months later the entire Intranet Team was laid off. The company no longer had a need for their skillset because their jobs had been automated. I felt guilty, but it taught me a valuable lesson early in my career: If you are going to make it in this field, you need to stay current with technology. Otherwise, you may be the one automated out of a job.

Fast-forward to early 2023: ChatGPT had recently been released, tech firms started laying off thousands, and rumors swirled that artificial intelligence (AI) would soon replace developers. It looked like the writing was on the wall and it was time to pivot to data science! Well, it turned out that large language models (LLMs) write buggy code and tech firms had simply over-hired, but who knew at the time?

So I began my AI journey. It was daunting. I had studied AI in college, but after 20 years, the world of AI looked completely different. I needed to start from scratch. I needed to understand the concepts!

I ordered a two-inch-thick textbook that seemingly provided the entire history of AI. It walked through the early beginnings, game theory, statistical models, and eventually neural networks. It was full of mathematics, Python recipes, and Jupyter notebooks.

I nearly gave up. AI seemed like nothing but statistics and linear algebra, my least favorite courses in college. I started to imagine I would face the same fate as the Intranet Team! Then, as I started researching LLMs and OpenAI, I found a glimmer of hope: application programming interfaces (APIs) and software development kits (SDKs). This led me to solutions that researchers and startups were using to combine pretrained AI models with their own data—without training! No statistics. No linear algebra. I could combine these APIs with database and search techniques to build truly intelligent systems. As with anything, once I understood these LLMs and how to use them, the fear vanished.

Which brings me to the goal of this book. This book is written by developers for developers. It’s the road map I wish I’d had when I started learning. It will teach you the concepts needed to work with pretrained AI models, but in a way that makes sense to a developer. Instead of fearing the machine, you’ll be able to feed it with tools you already know and love. All you need to get started is basic JavaScript knowledge, curiosity, and a willingness to learn.

You’ll find out how pretrained LLMs enable the building of intelligent systems with nothing but tools you’re already familiar with: APIs, SDKs, and databases. Not only that, all the examples are based on real-world solutions, so you’ll understand how actual companies are already using this technology. We’ll dive deep into how to customize pretrained AI models (LLMs and beyond) to suit your needs, create your own autonomous agents, and even help you learn Python along the way. But we’ll teach you everything from a developer’s perspective. No data science necessary.

By the end of this book, you’ll have the conceptual knowledge and the code necessary to catch the AI wave today. So come on. Let’s get your AI learning journey started. It’s never been easier.

Jacob Orshalick





INTRODUCTION



[image: ]

You don’t need to build AI models to create something remarkable with them! This book is for developers like you. It’s built on a simple, powerful idea: We aren’t AI architects, who speak in mathematics. We are AI chefs, and we speak code. We don’t need to build the oven from scratch. We need the recipes to piece together pretrained AI models, APIs, and databases to build something incredible. This book is that recipe guide.

You’ll follow the journey of a startup team as they face the exact problems you’re likely facing right now. Their journey starts with a rushed solution: using an API call to an AI model to handle an avalanche of customer support. But what happens when that first call works—sort of—but the AI model knows nothing about the actual product?

How much more effective would your systems be if an AI model had “memory” of your own internal knowledge and conversations? You could feed an AI model everything it needs to know to answer not only support questions but also questions about your documentation, internal documents, data, and more. What would it mean for your team if you could avoid the sticker shock of that first bill for sending massive, token-heavy API prompts? Your team could engineer prompts that contain only the necessary context by using a smarter solution like retrieval-augmented generation (RAG).

What if you could solve the problem of your overflowing inbox? You could teach an AI model a new, specialized skill, like fine-tuning it to classify your exact email types: Sales Lead, Support Query, or Junk. How much more valuable would your systems be if Sales Lead profiles could be autonomously extracted from email and added to a database? An AI model could help you pull important data from not only email but also your documents, contracts, tickets, logs, and more so you could unlock insights that were previously trapped in cluttered folders and inboxes.

Finally, think about what your real bottleneck is. Is it sorting the mail or acting on it? How much more valuable would your team be if the AI could autonomously reason, plan, and use tools to handle an entire workflow, transforming it from a mail sorter into a true digital collaborator?


[image: Two cartoon characters. On the left, the AI Architects figure holds chemistry tools. On the right, the AI Chefs figure holds a pan and spatula.]

This journey is for the software engineer who has no desire to get a master’s in machine learning but has a deep desire to stay relevant. It’s for the manager who knows their team is capable of more, if they could just be freed from the manual tasks that drain their creativity. It’s for the junior developer who sees everything changing around them and is trying to make sense of all this new technology.

Our job as developers is to understand the tools available to us so we can solve real problems. This book will add AI to your toolkit so you can solve problems you never could before. You’ll learn everything you need so you can go from writing prompts to building agents.



Generative AI and Beyond


The release of ChatGPT vaulted AI into mainstream culture, as generative AI was suddenly accessible to everyone. After experimenting with ChatGPT, we were all astonished. It was pure magic. And regardless of our technical abilities, we all had the same questions: Was this computer actually thinking? Was it some superhuman intelligence? Were we witnessing the rise of the machines?

OpenAI had us believing that artificial general intelligence (AGI) was on the horizon. It wasn’t, and probably still isn’t. ChatGPT simply gave the world its first glimpse of generative AI. It provided an easy-to-use interface to the true marvel that lies beneath: the large language model (LLM).

LLMs are a great place to begin our AI journey. These popular generative AI models are general-purpose. They’re pretrained to accept input and generate output we can all understand: natural language. We’ve all used LLMs, and in this book they’ll help us introduce AI concepts and tools you’ll need.

As you progress through the book and your conceptual knowledge grows, we’ll introduce additional types of pretrained AI models you can add to your toolkit. We’ll even show you how to use these models to build autonomous systems. By the end of the book, you’ll be an accomplished AI chef ready to build real-world solutions.




Data Security and Privacy


Before sending confidential data to an LLM (or any AI model), you need to understand the risks. It is important for companies to know how their proprietary data will be used by LLM providers.

OpenAI’s data privacy policy for personal ChatGPT workspaces states that chat conversations may be used to improve its models unless you explicitly opt out. The platform’s usage guide also cautions users against sharing sensitive information during any conversation. Samsung learned this the hard way.

The Economist Korea reported three incidents in which Samsung Electronics employees accidentally exposed sensitive information to ChatGPT. In one case, an employee inserted confidential source code into a chat to debug errors. Another employee shared code with ChatGPT to request optimization. In a third instance, an employee uploaded a meeting recording to have it transcribed into presentation notes. After discovering the leak, Samsung sent a warning to its employees and restricted access to ChatGPT.

Before sending confidential information to any externally hosted LLM, make sure you understand its data security and privacy agreements. We will discuss this in more detail in Chapter 4 to provide some guidance on data security and privacy as it relates to LLMs.




Technology Choice


Our goal in this book is not to sell you on any particular technology choice. We aim to give you the knowledge needed to become an AI chef so you can build incredible systems with AI models.

JavaScript is almost universal among developers, making it the perfect place to start. We’ll use it to explain many core AI concepts. If you can read or write simple JavaScript code, you’ll have everything you need to get started.

We’ll then ease you into Python so we can dive deeper into advanced AI topics. Python offers the most mature ecosystem for AI development, with a rich set of libraries and tools that make it ideal for demonstrating complex implementations.

The examples use a variety of pretrained AI models (for example, GPT, Llama, and Gemini models) from various providers (for example, OpenAI, Meta, Google, and Hugging Face). We’ll provide tips on how to select a model along the way.

We will also introduce you to a variety of tools, libraries, and frameworks to help explain architecture and best practices. If you decide to choose one of these technologies, great! The important point is that you understand the concepts first. In this way, you will know when and why a technology is the right choice.




NOTE


We’ll reference specific versions of pretrained AI models, tools, libraries, and frameworks throughout the book. We chose these versions intentionally. Specific versions ensure accuracy in code examples (as when using SDKs) and when explaining fundamental concepts (like training cutoff dates and context window sizes). If you’re using a different version or even a different tool, library, framework, or model, not to worry. The concepts and fundamentals remain the same.







Downloading the Example Code


The world of AI is changing fast. We’re dedicated to keeping the book examples up to date. You can always access the latest and greatest code from the GitHub repository at https://github.com/jorshali/developers-guide-to-ai.

We have also added (and will continue to add) examples beyond those in this book. We encourage you to fork the repository and experiment on your own. If you have an example you think is worth adding, let us know! We love pull requests.

We show a lot of code snippets throughout the book. Keep in mind that we often include only the code snippet relevant to a concept being discussed. You will see the following conventions:


	--snip-- Indicates code before or after the snippet that is not shown

	# ... ... Indicates code within a snippet  that is not shown



For library imports, we show only those that are relevant to the code snippet presented. If the code snippet is a continuation, we may exclude a library import indicated previously. Keep in mind that if you want to see an entire file, you can access the complete code in the GitHub repository.

We also include a lot of print/log statements in the examples. Printing out results, object structures, and the execution of important logical steps is an extremely useful way to understand and debug code. If an example isn’t making sense, add your own print statements! You’ll be amazed at how much this can help.

To make setup simple, we’ve included the necessary dependency files: package.json for Node.js and requirements.txt for Python. Each project also has an accompanying README.md file that explains what the code does and how to get it running.




The AI Coding Assistant Safety Recall Notice


We can’t write an AI book for developers without mentioning AI coding assistants. They can accelerate your productivity, but they still make a lot of mistakes


	Understand before generating. Never have the AI assistant generate code you don’t understand. You always need the knowledge necessary to know whether the code is correct.

	Use version control. Your project should be under version control before using AI assistance. You need the ability to back out any code changes it makes.

	Implement incremental changes. Have the assistant make small, incremental changes that can be easily reviewed. If you’ve ever done a code review, you know how hard it is to review large commits.

	Commit frequently. Using version control doesn’t help unless you commit your code before the AI assistant makes changes. This gives you a way to fall back to a working version.

	Diff is your friend. Since you’re using version control and you commit frequently, you can easily see what the AI changed with git diff (or insert your version control diff command).






	Claude Code (https://claude.com/product/claude-code)

	GitHub Copilot (https://github.com/features/copilot)

	Cursor (https://www.cursor.com)

	Windsurf (https://windsurf.com)






What We’ll Cover




	Chapter 1: Understanding Large Language Models We’ll explain what LLMs are in plain terms, why they’re powerful for automating knowledge work, the limitations to plan for, and the practical levers teams can use to reliably integrate LLMs into real solutions.

	Chapter 2: Building Your First LLM-Powered Application You’ll get your first experience coding an AI-powered solution as you build a simple, real-world chat-style app using JavaScript and an LLM running on your machine.

	Chapter 3: Python Essentials for LLMs and APIs We’ll get you productive in Python by re-creating the chat-style app while introducing the language’s foundational syntax, concepts, and libraries that you’ll need for the rest of the book’s examples.





	Chapter 4: Fundamentals of Prompt Engineering You’ll explore the types of real-world problems LLMs solve, the building blocks of a quality prompt, and the constraints that must be managed to keep your AI features accurate, fast, and cost-effective.

	Chapter 5: Prompt Engineering Techniques You’ll learn how to get more reliable, business-ready results from LLMs by using proven prompting patterns, techniques, and best practices.

	Chapter 6: Prompt Engineering in Code You’ll see how to turn those quality prompts into reliable, production-ready features by choosing the right LLM libraries and settings, applying proven coding patterns, and handling real-world considerations so your first deployment is intentional, not a gamble.





	Chapter 7: Vector Databases in Practice We’ll expand your knowledge of pretrained AI models beyond LLMs by showing how businesses can use embedding models and vector databases to power smarter search and personalization, like finding the right products or recommending next-best items.

	Chapter 8: Designing a Retrieval-Augmented Generation System You’ll use RAG to transform an LLM into an expert on your private data, moving you beyond generic responses to accurate, business-specific answers that drive real productivity from your existing knowledge.





	Chapter 9: Why and When to Customize a Model We’ll explore why and when to move beyond generic pretrained models. We’ll compare the efficiency of fine-tuning against building from scratch and introduce the core strategies and methods used to specialize AI for niche, real-world tasks.

	Chapter 10: Preparing Data for Fine-Tuning You’ll see how to turn data into a high-quality dataset by curating, labeling, and strategically splitting your data for fine-tuning success.

	Chapter 11: Fine-Tuning Models in Practice We’ll bridge the gap between theory and code, walking through the end-to-end technical pipeline to transform general-purpose models into specialized, fine-tuned experts.





	Chapter 12: From Workflows to Autonomous Agents This chapter marks the transition from reactive AI that simply “thinks” and “responds” to proactive, autonomous agents that “act” and “solve,” moving us beyond simple chat windows and into the world of goal-oriented problem-solving.

	Chapter 13: Building an Autonomous Agent You’ll take your first practical steps toward building AI agents, focusing on a customizable, code-based approach. You’ll then build your very first agent.

	Chapter 14: Extending Agents with Tools You’ll transition from understanding AI as a “thinker” to building AI as a “doer” by exploring how tools and the Model Context Protocol help agents achieve true agency.
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