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Preface

AI agents are getting easier to build, but the surrounding ecosystem of models, SDKs, and frameworks is changing quickly. A lot of agent apps get tricky to maintain since they depend too much on a certain provider, library, or deployment setup. This book looks at a practical alternative, which is to make AI agents whose main logic doesn't change while models, SDKs, and runtimes can be changed around it. It's not about using complicated frameworks. Rather, this book shows you simple architectural patterns that let you set up an agent application so that tools, schemas, prompts, and business logic can stay separate from the runtime layer.

For starters, it'll be a simple loop with agents, and we'll gradually build on that with tools that make things deterministic, outputs in a structured JSON format, and schema validation. It'll teach skills, like switching between models through configuration, running the same agent with hosted models or local inference using vLLM, and isolating SDK-specific integrations behind small adapter layers. Later, we will focus on packaging and deployment, in which we will convert the agent into a command-line tool, expose it through a minimal HTTP API, and package the application using Docker. Ultimately, the book puts the project together as a reusable starter template that can be used as a basis for future agent-based applications.

Instead of talking about shortcuts or automation, this book focuses on practical development patterns for building maintainable AI agents. Basically, this book is perfect for Python developers, software engineers, and AI practitioners who want a step-by-step process for designing agents that can adapt as the surrounding ecosystem changes.

In this book you will learn to:


	
Build GenAI agents using simple agent loop that accepts prompts, calls tools, and returns structured AI responses. 


	
Use structured JSON outputs and Pydantic schemas to make AI agent responses reliable and safe for automation. 


	
Design AI tools as deterministic Python functions so agents can call calculators, summarizers, and utilities predictably. 


	
Create portable AI agents by separating business logic from LLM and model APIs. 


	
Implement a model gateway pattern to switch between OpenAI models, local LLMs, or other providers via configuration. 


	
Run the same agent with OpenAI models or local LLM inference using vLLM. 


	
Prevent SDK lock-in by isolating AI SDK integrations behind runtime adapters. 


	
Use LLM regression prompts and schema validation for better stability of AI Agents during switching the models. 


	
Package AI agent as CLI tool and HTTP API for real applications and integrations. 


	
Deploy AI agents with Docker containers and environment variable. 
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Prerequisites

If you're interested in building GenAI agents with OpenAI + vLLM, this is a clear, hands-on guide to creating portable AI agents using Python. It's geared toward Python developers, software engineers, and AI practitioners who want a methodical approach to design agents that stay adaptable to the future AI innovation and developments.

Codes Usage

Are you in need of some helpful code examples to assist you in the 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 the job done, but you have our permission to use the example code in the 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 the 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, "Build GenAI Agents with OpenAI + vLLM by Stew Wao".


If you are unsure whether the 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.


Prologue

There's no way I'd forget the moment I started getting the idea for this book. There was no conference or formal research session. It happened while I was messing around late at night with a small Python script that called a language model. My name's Stew Wao, and like a lot of developers working with AI systems, my mind was totally blown by the sudden rise of AI agents. Everywhere I looked, people were building assistants, automations, and workflows powered by large language models. But every experiment I tried felt a bit unstable. It looks like changing the model version broke something. We had to rewrite half of the code when we switched providers. So, when we tried a new SDK, that meant learning a whole new interface. At first, it was just out of curiosity, but then it hit me like, "Oh, this isn't just about building agents, it's about building them in a way that can keep up with constant change."

After looking at a bunch of early projects, I noticed a trend. The developers were tying their application logic directly to whichever framework or SDK they started with. That approach worked well for a demo, but it rarely lasted. The models changed, the providers evolved, and new tools appeared almost every month. As I kept playing around, I started to care less about the models themselves and more about the architecture around them. I was curious about what would happen if we designed agents the same way we design reliable software systems. The way we did that was by separating business logic from infrastructure, defining clear interfaces, and keeping core behavior independent from the tools that execute it. And during these explorations, I noticed something encouraging. When the architecture was simple and disciplined, the surrounding complexity became manageable. If the tools follow strict contracts, an agent could call them without causing any problems. It's easier to work with model responses when they're shaped into structured outputs instead of free-form text. The change from a hosted model to a local inference engine like vLLM was just a configuration change, not a total rewrite. The SDK could even become interchangeable if the application logic lived in a stable core module and the SDK itself was treated merely as a runtime adapter. The more I experimented with these patterns, the more I realized that building durable AI agents was less about choosing the right framework and more about choosing the right design principles.

This book came from those experiments and observations. It doesn't try to predict the future of artificial intelligence or promise instant automation. Instead, it focuses on practical engineering habits that make agent systems easier to maintain as the ecosystem evolves. We'll build an agent step-by-step, starting with a small loop that accepts input and produces structured output. As we go, we'll add tools, validation, model switching, runtime adapters, and packaging techniques that'll let the agent move from a simple script to a reusable application.

While you're going through the chapters, you'll probably notice that the examples are intentionally simple. They're easier to reason about, test, and adapt when the tech around them changes. Ultimately, you'll be able to build an AI agent and structure it in a way that allows it to keep up as models, SDKs, and deployment environments evolve.
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Chapter 1: Shipping GenAI Agent in Minutes

Overview

In this chapter, we will begin with building a portable GenAI agent from zero. We will start by establishing a clear definition of what an agent means in this work, focusing on the loop pattern where an agent repeatedly accepts input, determines whether a tool call is needed, and then either performs the tool action or produces a final output. This looping structure is essential because it mirrors how real GenAI agents interact with tools and models, giving us a conceptual anchor for all subsequent development. We will also implement a minimal version of this loop in Python to help us internalize how agent logic works step by step, and we will keep the example small so we can run and explore it interactively.

After defining the agent loop, we will set up a clean project structure with a source folder and a script folder, and we will build an entry script that runs our agent logic. We will also show how to centralize configuration such as model name, endpoint, and API key into a single config module that our code reads from environment variables. We will run our first prompt against the agent to verify that everything is wired correctly. To make our development experience smooth and transparent, we will introduce basic logging that records model selections, request identifiers, and final outputs. With this, we are going to have a working, interactive agent template that we can extend safely in further chapters.


Getting Started with AI Agents


The concept of an "agent" actually started way before the modern generative models popped up. The old-school definition of AI is that it's something that perceives its world, makes a decision, and then acts to change that world. In the old days, a human engineer would write rules that matched certain patterns and tell the system what to do in each case. Those early definitions still fit perfectly with the outer loop we'll build here. What's changed recently is how decisions are made. Today's generative models can reason in language and suggest actions like tool calls or final responses, instead of having hardcoded rules. Even though things have changed, the outer shape is still a loop because the pattern is the same. We still receive input, decide what to do, act on that decision, and then deliver output.


From a high-level perspective, humans and software agents seem pretty similar since they both take in information and use it to take action. A person uses their senses, values, memory, and goals to decide what to do next. Whereas, an agent just uses the data we give it and the logic we build. This difference makes us say exactly what our agent can and cannot do. We humans can figure out meaning from context or intuition. Our agent can't do that unless we code it or the model inside provides it. Throughout this book, we'll keep that difference clear so our architecture remains understandable and portable as we swap frameworks and models later.

Currently, models like those from OpenAI, Anthropic, DeepSeek, Google or local servers such as vLLM can suggest actions in the form of structured outputs. Sometimes they suggest that a tool should be called with specific arguments. The code then runs that tool and sends the results back to the model. This interaction is exactly what defines the agent shape.


In this opening topic, we will build a tiny version of that loop so we can run it and understand it completely before we bring in production SDKs or model backends. The loop we build now will stay recognizable in later chapters even when we swap models or switch the underlying engine.
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