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   preface
 
  
 
   
   When I started exploring Hugging Face, I was struck by how accessible and powerful its tools were. Models that once required specialized knowledge and massive compute resources were now available to anyone with a laptop and Python. I spent countless hours experimenting—running pretrained models, fine-tuning them on my own datasets, and trying to figure out how to integrate them into real applications. That journey was exciting, but I quickly realized that learning to use models was only part of the story. The real challenge—and the real fun—comes from building AI systems that can act, interact, and solve real-world problems.
 
  
 
   
   This book is the result of that journey. It’s designed to take you from the basics of navigating Hugging Face to building end-to-end AI applications—from natural language processing (NLP) and computer vision tasks to autonomous agents, interactive web interfaces, and locally running models. Along the way, I explore advanced concepts such as multimodal models, LangChain for AI workflows, retrieval-augmented generation (RAG) for querying documents, and the Model Context Protocol (MCP) for connecting AI systems to tools and data. My goal is to give you not just code examples but also a framework for thinking about AI applications—how to design them, extend them, and make them useful in the real world.
 
  
 
   
   Each chapter is hands-on and practical. You’ll find exercises, examples, and tips drawn from real projects so you can learn by doing. I hope this book helps you move beyond experimenting to building intelligent systems that can learn, reason, and interact; I hope it inspires you to explore new possibilities with AI.
 
  
 
   
   Whether you’re a developer, data scientist, or AI enthusiast, my hope is that this book becomes a companion on your own journey, helping you turn curiosity into skill, and skill into impactful applications.
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   about this book
 
  
 
   
   Artificial intelligence is no longer confined to research labs; it’s becoming a tool that anyone can use to build intelligent, interactive real-world applications. This book is your gateway to the Hugging Face ecosystem, guiding you step by step from understanding pretrained models to creating fully functional AI applications. You’ll learn how to harness the power of transformers for NLP; explore computer vision models; fine-tune models on your own datasets; and even work with multimodal models that handle text, images, and more.
 
  
 
   
   But this book goes beyond simply using models; it also shows you how to make AI work for you. You’ll discover how to build autonomous agents that can make decisions, interact with tools, and retrieve information; create web-based interfaces that allow others to experience your AI; run models locally for privacy and speed; and connect AI to the real world through protocols such as MCP.
 
  
 
   
   With hands-on examples, practical projects, and clear explanations, this book equips you to move from experimentation to building intelligent end-to-end AI systems—applications that can learn, adapt, and interact in meaningful ways. By the end of this book, you won’t just understand Hugging Face; you’ll also have the skills to build AI-powered solutions that solve real problems, automate tasks, and engage users in entirely new ways. 
 
  
 
   
   Who should read this book
 
  
 
   
   This book is for developers, data scientists, and AI enthusiasts who want to move beyond simply calling APIs and start building end-to-end AI applications using the Hugging Face ecosystem and related frameworks. If you’re curious about how to use pretrained models for NLP and computer vision tasks, fine-tune them for your own datasets, or integrate them into real-world applications with interactive UIs, this book is for you. No deep learning expertise is required, though a working knowledge of Python will be helpful.
 
  
 
   
   This book is designed for readers with varying levels of expertise in NLP and machine learning. It caters to both beginners and intermediate practitioners who are interested in harnessing the capabilities of Hugging Face’s platform. The content covers a wide range of topics, from using the Transformers library for NLP tasks to performing computer vision tasks such as object detection in images and videos. It also explores building applications with large language models (LLMs) using LangChain and Langflow. The target audience includes those who are looking to prototype visually, create LLM-based chat applications with private data, and build user interfaces using Gradio. Overall, this book serves as a comprehensive guide for anyone who wants to use Hugging Face for diverse NLP and machine learning applications.
 
  
 
   
    Prerequisites
 
  
 
   
   Before you begin, it’s important to ensure that you have the necessary background knowledge and tools to follow the material covered in this book effectively. The following prerequisites will help you get the most out of this book. You should already be comfortable with programming in Python and working with essential data-analysis libraries. In addition, familiarity with Jupyter Notebooks is required because many of the exercises and demonstrations are conducted in that environment.
 
  
 
   
   	Python (intermediate)— 
     
     	Fluency with basic Python language constructs
 
     	Familiarity with data structures such as lists, tuples, dictionaries, and sets
 
     	Familiarity with intermediate concepts such as iterables and generators
 
     	Ability to work with various data formats, such as CSV and Microsoft Excel
 
     	Ability to create an independent Python program and run it in Terminal or Anaconda Prompt
 
    
 
 
   	NumPy and pandas (intermediate)— 
     
     	Experience using NumPy’s array to manipulate data
 
     	Experience using the pandas Series and DataFrame data structures to manipulate structured data
 
     	Familiarity with the various functions and methods in NumPy and pandas
 
     	Basic knowledge of data analytics
 
    

 
   	Jupyter Notebooks— 
     
     	Creating environments in, and starting and loading Jupyter Notebooks
 
     	Ability to save and load Jupyter Notebooks
 
     	Familiarity with Markdown syntax for documentation
 
     	Ability to find documentation for functions and methods within Jupyter Notebooks
 
    

 
  
 
   
   How this book is organized: A road map
 
  
 
   
   The book is designed as a hands-on, practical guide. Each chapter introduces key concepts and then walks you through examples and code that you can adapt for your own projects. You’ll begin with the foundations of Hugging Face and progress toward building full-fledged applications powered by LLMs.
 
  
 
   
   The chapters are structured to be read sequentially, with later chapters building on earlier ones. If you’re already familiar with the basics of Hugging Face, however, you can jump directly into the sections that interest you, such as fine-tuning models, building LangChain agents, or creating user interfaces with Gradio. Each chapter is selfcontained, with runnable examples and explanations. By the end of the book, you’ll be able to do the following:
 
  
 
   
   	Use Hugging Face models for NLP and computer vision tasks. 
 
   	Fine-tune and customize models for your own datasets.
 
   	Build applications powered by LLMs using LangChain, Langflow, and LlamaIndex.
 
   	Design autonomous AI agents that integrate with tools and services.
 
   	Create web interfaces for your models with Gradio.
 
   	Run lightweight LLMs locally with GPT4All.
 
   	Extend your applications to the real world using MCP.
 
  
 
   
   This book will equip you with the knowledge and practical skills to take advantage of the latest developments in AI, from pretrained models to agentic systems and beyond. Here is a brief overview of the chapters:
 
  
 
   
   	Chapter 1, Introducing Hugging Face—A high-level overview of Hugging Face, its role in democratizing AI, and the ecosystem of tools it provides
 
   	Chapter 2, Getting started—Setting up your environment and learning how to use Hugging Face resources such as the Hub and model repositories
 
   	Chapter 3, Using Hugging Face transformers and pipelines for NLP tasks—Applying pretrained models to text classification, translation, summarization, and more
 
   	Chapter 4, Using Hugging Face for computer vision tasks—Exploring image classification, object detection, and other vision tasks using Hugging Face models
 
   	Chapter 5, Exploring, tokenizing, and visualizing Hugging Face datasets—Learning to prepare, tokenize, and explore datasets for NLP and computer vision tasks
 
   	Chapter 6, Fine-tuning pretrained models and working with multimodal models—Training models on your own data and experimenting with models that handle multiple input types, such as text and images
 
   	Chapter 7, Creating LLM-based applications using LangChain and LlamaIndex—Building applications that augment LLMs with tools, memory, and data retrieval
 
   	Chapter 8, Building LangChain applications visually using Langflow—Designing and deploying AI workflows without writing code, using a visual programming interface
 
   	Chapter 9, Programming agents—Exploring agent-based architectures in which models make autonomous decisions and interact with external tools
 
   	Chapter 10, Building a web-based UI using Gradio—Creating user-friendly interfaces to showcase and interact with your AI models 
 
   	Chapter 11, Building locally running LLM-based applications using GPT4All—Running lightweight, open-source LLMs on your own machine without relying on the cloud
 
   	Chapter 12, Using LLMs to query your local data—Applying RAG to answer questions about your files, databases, and knowledge bases
 
   	Chapter 13, Bridging LLMs to the real world with the Model Context Protocol—Connecting LLMs with real-world tools, APIs, and services for more practical and integrated applications
 
  
 
   
   What’s required to use this book
 
  
 
   
   To follow along, you’ll need
 
  
 
   
   	A computer with Python 3.11 or later installed
 
   	Access to the internet for downloading models and datasets and using Hugging Face Hub
 
   	(Optional) A GPU for training and fine-tuning tasks, though most examples can be run on a CPU or in cloud-hosted environments such as Google Colab
 
  
 
   
   About the code 
 
  
 
   
   This book contains many examples of source code both in numbered listings and inline with normal text. In both cases, source code is formatted in a fixed-width font like this to separate it from ordinary text. Sometimes, code is also in bold to highlight changes from previous steps in the chapter, such as when a new feature adds to an existing line of code.
 
  
 
   
   In many cases, the original source code has been reformatted; we’ve added line breaks and reworked indentation to accommodate the available page space in the book. In rare cases, even this was not enough, and listings include line-continuation markers (➥). Additionally, comments in the source code were removed from the listings when the code is described in the text. Code annotations accompany many of the listings, highlighting important concepts.
 
  
 
   
   You can get executable snippets of code from the liveBook (online) version of this book at https://livebook.manning.com/book/hugging-face-in-action. The complete code for the examples in the book is available for download on the Manning website at https://www.manning.com/books/hugging-face-in-action and on GitHub at https://github.com/weimenglee.
 
  
 
   
   liveBook discussion forum
 
  
 
   
   Purchase of Hugging Face in Action includes free access to liveBook, Manning’s online reading platform. Using liveBook’s exclusive discussion features, you can attach comments to the book globally or to specific sections or paragraphs. It’s a snap to make notes for yourself, ask and answer technical questions, and receive help from the author and other users. To access the forum, go to https://livebook.manning.com/book/hugging-face-in-action/discussion. You can also learn more about Manning’s forums and the rules of conduct at https://livebook.manning.com/discussion.
 
  
 
   
   Manning’s commitment to our readers is to provide a venue where meaningful dialogue between individual readers and between readers and authors can take place. It is not a commitment to any specific amount of participation on the part of the author, whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking the author some challenging questions lest his interest stray! The forum and the archives of previous discussions will be accessible on the publisher’s website as long as the book is in print.
 
  
 
 
   
   about the author
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   Wei-Meng Lee is a technologist and the founder of Developer Learning Solutions (http://calender.learn2develop.net), a company specializing in helping companies adopt the latest IT technologies. Wei-Meng provides consultancy services to companies on adopting blockchain and AI solutions for their businesses.
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