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   foreword
 
  
 
   
   
    
     In the beginner’s mind, there are many possibilities, but in the expert’s mind, there are few. 

     —Shunryu Suzuki
    

   
 
  
 
   
   This Zen insight captures the profound value of learning from a true master. For those seeking to deeply understand Streamlit, Aneev Kochakadan is precisely such a guide.
 
  
 
   
   Learning any web framework can feel daunting. Yet Streamlit has exploded as the go-to tool for data science and machine learning apps—from nimble startups to OpenAI, Anthropic, and Fortune 50 giants. It bridges Python’s AI dominance with the web’s visual power, enabling everything from data dashboards to LLM-driven experiences.
 
  
 
   
   Streamlit’s magic: radical simplicity without sacrificing depth. Its concise API transforms complex data into interactive web apps in minutes. Yet beneath this elegance lies profound richness—even experienced developers become perpetual students of its possibilities.
 
  
 
   
   In Build Python Web Apps with Streamlit, Aneev captures this duality perfectly. Like a Zen master offering direct transmission, he shares a deep understanding of Streamlit’s strengths, quirks, and hidden powers. Through meticulous examples—from foundational apps to sophisticated LLM tools—he teaches not just mechanics but mindful creation: defining requirements, debugging subtle errors, and delivering intuitive experiences.
 
  
 
   
   Above all, Build Python Web Apps with Streamlit embodies joyful creation, transforming hesitant tinkerers into confident builders eager to share their work with the world. Streamlit becomes enlightenment’s vehicle—complex ideas made clear and compelling. Under Aneev’s guidance, your journey promises clarity, direct realization, and the satisfaction of mastering a truly Zen-like tool.
 
  
 
   
   —Adrien Treuille, 
Co-creator of Streamlit
 
  

 
   
   preface
 
  
 
   
   My first encounter with Streamlit occurred when I was building an internal web app at Stripe, using React and TypeScript to analyze the profitability of deals we were striking with customers—something I had cheerfully assumed would be quick and straightforward. As it turned out, “straightforward” was relative, and “quick” was outright fiction.
 
  
 
   
   After a few weeks spent wrestling with React components, centering divs, and trying to get my app’s frontend and backend to talk to each other, I was in a meeting with a coworker who casually suggested, “Couldn’t we have built this in Streamlit?” At the time, I thought, “Great, another JavaScript framework—precisely what the world needs.”
 
  
 
   
   But the remark lingered. Eventually, curiosity took hold, and I began to investigate Streamlit more closely. To my surprise, it wasn’t a JavaScript framework at all—it was Python, my favorite language because it seldom makes me question my life choices.
 
  
 
   
   Conveniently, at the time, I’d been mentally drafting an idea for a personal app: a simple calculator to compare rental property investments. I’d been procrastinating on this for months but figured it would be a good way to tell whether the hype around Streamlit was justified. Indeed, I had a basic functional prototype of the calculator up and running in a little over half an hour—and none of it was spent centering anything!
 
  
 
   
   Since then, Streamlit has become my go-to solution for building stuff quickly. Whether visualizing data, performing calculations, or creating something more advanced, Streamlit keeps it intuitive, fast, and delightfully free of CSS frustrations.
 
  
 
   
   I believe Streamlit is here for the long haul, empowering anyone familiar with Python to develop polished web apps with little effort. So, dive in, explore freely, and don’t be surprised if you suddenly find yourself awake at night, eagerly imagining your next Streamlit project—that’s how I’ll know I’ve done my job.
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   about this book 
 
  
 
   
   Build Python Web Apps with Streamlit is designed to teach you to build web applications quickly and effectively in pure Python using the Streamlit library, guiding you step by step through your Streamlit journey. You’ll start by mastering the foundational concepts needed to create and deploy simple, interactive apps quickly. Next, you’ll dive deeper into more advanced techniques, developing dynamic, data-rich dashboards and robust applications. In the third part of the book, you’ll integrate Streamlit with cutting-edge AI by building interactive apps powered by large language models (LLMs). Finally, you’ll ensure that your apps are reliable and production-ready through comprehensive testing practices and professional deployment.
 
  
 
   
   Who should read this book
 
  
 
   
   Build Python Web Apps with Streamlit is perfect for technical and semi-technical professionals who want to quickly turn their ideas into interactive web applications and dashboards. It is particularly well-suited to 
 
  
 
   
   	Data scientists and analysts who need interactivity beyond traditional notebooks and business intelligence dashboards
 
   	Anyone tasked with rapidly building internal tools for their company
 
   	Software engineers seeking quick prototyping capabilities
 
   	Semi-technical professionals (such as product managers, program managers, and operations analysts) who know Python and prefer building functional apps without engineering support
 
   	Python developers interested in swiftly turning LLM-related concepts into fully operational applications
 
  
 
   
   How this book is organized: A roadmap
 
  
 
   
   The book contains four parts spread across 12 chapters. Part 1 focuses on quickly establishing foundational Streamlit skills:
 
  
 
   
   	Chapter 1 explores Streamlit’s role within the broader ecosystem of web tools.
 
   	Chapter 2 guides you through setting up your environment and running your first Streamlit app.
 
   	Chapter 3 demonstrates turning an idea into a structured, clean interface, exploring some of the most-used Streamlit widgets.
 
   	Chapter 4 covers essential concepts of Streamlit, including its execution model and state management.
 
   	Chapter 5 teaches deployment strategies, connecting external services, and managing secrets.
 
  
 
   
   Part 2 shows you how to build apps suitable for complex, real-world problems:
 
  
 
   
   	In chapter 6, you develop an executive-level dashboard with data loading, transformation, and visualization.
 
   	Chapter 7 walks through enhancing the dashboard with interactive features such as drilldowns and filters.
 
   	Chapter 8 shows how to construct a CRUD application complete with authentication and persistent storage.
 
  
 
   
   In part 3, you’ll learn to integrate Streamlit with LLMs:
 
  
 
   
   	In chapter 9, you create Fact Frenzy, an AI-powered trivia game with dynamic interactions.
 
   	In chapter 10, you build Nibby, an advanced chatbot using LangGraph, retrieval-augmented generation (RAG), and the ReAct agentic model for sophisticated, actionable conversations.
 
  
 
   
   Part 4 focuses on robust testing and professional deployment practices:
 
  
 
   
   	Chapter 11 covers implementing testing with pytest, validating frontend interactions, and ensuring app reliability.
 
   	Chapter 12 explains deploying Streamlit apps to AWS, packaging them with Docker, and securing them with HTTPS and custom domains.
 
  
 
   
   About the code
 
  
 
   
   This book contains many examples of source code, both in numbered listings and in line 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 code that has changed 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 have often been 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/build-python-web-apps-with-streamlit. 
The complete code for the examples in the book is available for download from the 
Manning website at https://www.manning.com/books/build-python-web-apps-with-streamlit, and from GitHub at https://github.com/aneevdavis/streamlit-in-action. 
 
  
 
   
   The repository is organized into chapters, with each chapter containing the following:
 
  
 
   
   	A final subfolder with the completed app for reference
 
   	One or more in_progress_* subfolders to help you incrementally build the app as you follow along
 
  
 
   
   Each chapter’s folder includes a requirements.txt file. You can easily install all necessary dependencies for each chapter by downloading this file and running the following command:
 
  
 
   
    
    pip install -r requirements.txt

 
   
 
  
 
   
   This structure helps you follow along step by step, ensuring that you gain practical experience as you build the apps.
 
  
 
   
   If you find that any of the code examples in the book aren’t working, double-check the versions of all the Python libraries used against the requirements.txt file for that chapter.
 
  
 
   
   liveBook discussion forum
 
  
 
   
   Purchase of Build Python Web Apps with Streamlit 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/build-python-web-apps-with-streamlit/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 a meaningful dialogue between individual readers and between readers and the author 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 from the publisher’s website as long as the book is in print.
 
  
 
 
   
   about the author
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   Aneev Kochakadan is a software engineer who is passionate about creating exceptional user experiences and empowering businesses to use their data effectively. With a diverse background spanning the entire data value chain—from designing online transactional services and developing data pipelines to business intelligence and data interpretation—Aneev has refined his expertise at industry leaders including Google, Stripe, and OpenAI.
 
  
 
   
   In his leisure time, Aneev enjoys solving crossword puzzles, exploring cutting-edge technologies, reading fantasy and science fiction novels, and indulging in desserts from around the globe. Connect with him on LinkedIn: https://www.linkedin.com/in/aneevdavis.
 
  

 
   
   about the cover illustration
 
  
 
   
   The figure on the cover of Build Python Web Apps with Streamlit, titled “Le Viveur,” or “Man about town,” is taken from a book by Louis Curmer published in 1841. Each illustration is finely drawn and colored by hand. 
 
  
 
   
   In those days, it was easy to identify where people lived and what their trade or station in life was just by their dress. Manning celebrates the inventiveness and initiative of the computer business with book covers based on the rich diversity of regional culture centuries ago, brought back to life by pictures from collections such as this one.
 
  

 
   
   Part 1 Hitting the ground running
 
  
 
   
   If you’ve ever wanted to build a web app but felt overwhelmed by the prospect of learning frontend development from scratch, Streamlit offers a refreshing alternative. 
 
  
 
   
   This part is about speed: building your Streamlit skills as quickly as possible. Even if you stop reading at the end of this part, you’ll be able to build and deploy real Streamlit apps with confidence.
 
  
 
   
   We begin in chapter 1 with a lay of the land—what Streamlit is, what it isn’t, and where it fits in the ecosystem of web tools. Chapter 2 walks you through setting up your environment and running your first app. Chapter 3 shows you how to take an idea from concept to interface and turn it into clean, organized code. In chapter 4, you’ll tackle some of Streamlit’s most critical concepts: its execution model and how state works. Finally, chapter 5 teaches you how to deploy your apps for free, connect to external services, and manage secrets like a pro.
 
  

 
   
   1 Introduction to Streamlit
 
  
 
   
   This chapter covers
 
    
    	What you need to build web apps and where Streamlit fits in
 
    	How Streamlit’s ease-of-use, LLM-friendliness, and other factors make it popular
 
    	What makes Streamlit different from other similar technologies
 
    	What you can (and can’t) build with Streamlit
 
   
 
  
 
   
   Welcome to the world of Streamlit! By picking up this book, you’ve joined the ranks of thousands of developers who have discovered Streamlit in recent years. These developers appreciate what Streamlit enables: web apps built entirely in Python, in just minutes!
 
  
 
   
   Consider why you chose this book. Maybe you have an idea for an app that will save your coworkers hours of repetitive, automatable work, and you want the fastest way to turn it into reality. Perhaps you’re aiming for a tech job and want to add frontend development to your skill set. Maybe you’re a data analyst or scientist who needs to present findings in interactive dashboards for management. Or you’re a software engineer looking for a quick way to prototype apps. You might have heard about the buzz about Streamlit and AI and want to learn more. 
 
  
 
   
   Whatever your motivation, this book will guide you step-by-step through creating powerful, interactive web applications. You’ll learn to use Python’s simplicity to build and deploy apps that can impress your audience, solve real problems, and advance your career.
 
  
 
   
   You’ll learn Streamlit by building real-world projects that gradually increase in complexity. Early projects include a password strength checker and a unit converter app to teach the basics. Later, you’ll build more advanced apps like a dynamic to-do list, an interactive metrics dashboard, and even an AI-powered trivia game and a customer support agent. Each project covers essential skills such as handling user input, managing app state, calling APIs, and working with LLMs. By the end, you’ll have a versatile portfolio of apps you can showcase or extend, all built quickly.
 
  
 
   
   Each chapter will deepen your understanding of Streamlit’s capabilities and teach you the overall process of app development, including UI design and code organization for maintainability. Whether you’re an experienced developer or a beginner, this book will be valuable.
 
  
 
   
   Eager to dive in? Let’s begin with the basics.
 
  
 
   
   Note The GitHub repository for this book is https://github.com/aneevdavis/streamlit-in-action. Code snippets from this chapter are in the chapter_01 folder.
 
  
 
   
   1.1 Building web apps
 
  
 
   
   Streamlit lets you build graphical web apps. Unlike command-line programs, which require users to type text into a terminal, graphical apps let users click, scroll, and interact with a visual interface. These are much more approachable, especially for non-technical users.
 
  
 
   
   Web apps are graphical applications that run in a browser. You’ve used hundreds: Gmail, Netflix, Google Docs. Unlike desktop or mobile apps, web apps don’t require installation or updates—they simply work on any device with a browser. This makes them ideal for sharing.
 
  
 
   
   Suppose you’ve built a script that saves hours of manual work. If your teammates have to run it from a terminal, most won’t bother. Wrap it in a web app, and it becomes much more usable.
 
  
 
   
   1.1.1 What do you need to build a web app?
 
  
 
   
   Generally speaking (and simplifying somewhat), a web app has two main parts:
 
  
 
   
   	The backend, where your app’s logic lives (e.g., crunching numbers, querying databases)
 
   	The frontend, which contains the on-screen elements that users interact with, such as buttons, text boxes, and menus.
 
  
 
   
   You can write your backend logic in Python (which this book assumes you’re familiar with). But writing the frontend means focusing on the user experience, where there are fewer “right” answers. It has traditionally required learning a completely different skill set. Picking up these new tools often takes at least as much effort as learning Python in the first place.
 
  
 
   
   This challenge has stymied many busy Python developers who lack the time to acquire an entirely new skill set, preventing them from building full-fledged web apps. Fortunately, there’s a solution: Streamlit.
 
  
 
   
   1.2 What is Streamlit?
 
  
 
   
   Streamlit is a pure-Python frontend development framework for quickly creating web apps called Streamlit apps. Traditionally, Python developers either run scripts from the command line or write non-Python code to build web interfaces. Streamlit changes this by letting you build web-based UIs entirely in Python, combining frontend and backend code. I often describe Streamlit apps to newcomers as “Python scripts where you can click buttons and stuff.”
 
  
 
   
   Launched in 2019 with a focus on data visualization, Streamlit has rapidly grown in popularity. Its simple syntax, utility in data science, and support for building LLM-based chatbots have fueled its adoption. In 2022, Snowflake Inc. acquired it for $800 million.
 
  
 
   
   Figure 1.1 shows a Google Trends chart illustrating Streamlit’s growth.
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   Figure 1.1 A Google Trends chart showing the popularity of Streamlit over time. (Note: the periodic dips near the end of each year correspond to the week between Christmas and New Year’s Day, when relatively few people are working.)

  
 
   
   1.3 Ten reasons Streamlit is so popular
 
  
 
   
   As figure 1.1 shows, Streamlit has seen a steady rise in popularity, especially since 2022. In addition to its vibrant community of individual users, companies like Netflix, Airbnb, Stripe, OpenAI, and Square use Streamlit internally. Streamlit’s widespread adoption stems from many factors, chief among them its pure-Python nature and ease of use for data science and AI applications.
 
  
 
   
   1.3.1 Streamlit is pure Python
 
  
 
   
   Any code you write with Streamlit is Python. Traditionally, creating a web-based interface has required developers to write HTML, CSS, and JavaScript—the three core web languages. HyperText Markup Language (HTML) is used for page structure, Cascading Style Sheets (CSS) for appearance and layout, and JavaScript adds functionality.
 
  
 
   
   These languages (especially CSS and JavaScript) can be hard to master if you want to build anything complex. Some frameworks built on top of them help, but they often have their own learning curves. In any case, you need to know HTML, CSS, and JavaScript to use them effectively.
 
  
 
   
   Python is popular among data scientists, hobbyists, and even semi-technical professionals because of its rich ecosystem of libraries for data wrangling and analysis (and because it’s fun). These groups, illustrated in figure 1.2, may not know the three web languages, or may have only a passing knowledge of them—usually not enough to create complex applications.
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   Figure 1.2 Streamlit unlocks web app development for anyone who knows Python and helps even full-stack developers prototype and build faster.

  
 
   
   Streamlit is a boon for these users because it removes a major barrier: it lets them create rich web applications without first investing time in learning another stack of languages.
 
  
 
   
   1.3.2 Streamlit lets you go from idea to app in minutes
 
  
 
   
   When you start using Streamlit, you’ll be impressed by how quickly you can create a working application. Because of its intuitiveness and sensible defaults (meaning you don’t have to customize or configure everything), you can develop Streamlit apps quickly. The time from idea to a fully working app is often measured in minutes, not hours or days.
 
  
 
   
   1.3.3 Streamlit makes beautiful apps
 
  
 
   
   Even if you know some web-based languages, knowing them is very different from being skilled at using them to create attractive web pages. In Streamlit, your apps look good by default. The elements Streamlit provides (individual parts of an app, such as buttons, checkboxes, or tabs) are pre-designed to look appealing. All you have to do is put them together.
 
  
 
   
   Anyone who has tried to style a webpage by hand with CSS knows how frustrating it can be to get the spacing or effects just right. Even if you manage to implement your vision, you still can’t guarantee it will look good because UI design is as much art as science. Streamlit doesn’t necessarily solve all those problems, but it does make it hard to create something that doesn’t look nice.
 
  
 
   
   1.3.4 Streamlit lets you focus on your app, not UI details
 
  
 
   
   Using pre-designed elements to build apps has another advantage: it frees you to focus on what you know best—your app’s logic. Streamlit intentionally limits your UI choices by making many decisions for you.
 
  
 
   
   For example, consider the snippet of code shown in listing 1.1 (chapter_01/tabs_example.py in the GitHub repo). 
 
  
 
   
   Listing 1.1 Using tabs in Streamlit
 
    
    import streamlit as st

tab1, tab2, tab3 = st.tabs(["Mission", "About us", "Careers"])
with tab1:
    st.header("Our Mission")
    st.write("Our mission is to teach people to make web apps in Python.")

with tab2:
    st.header("About Us")
    st.write("We are a group of Python enthusiasts.")

with tab3:
    st.header("Careers")
    st.write("We are hiring! Apply today!")
  
   
 
  
 
   
   Note The code listings in this chapter give you a sense of what Streamlit code looks like and what it can do before we dive in. If you’d like to run these examples, see the appendix for installation instructions, and section 2.4 for how to run the code. (You can’t run python <filename.py> as you would with regular Python scripts.)
 
  
 
   
   Listing 1.1 produces the tabbed page shown in figure 1.3.
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   Figure 1.3 Tabs in Streamlit, illustrating how Streamlit makes UI choices for you

  
 
   
   Notice the line beneath the active tab and the highlight on the tab you’re hovering over. You can’t see it in a screenshot, but the transition between tabs includes a small animation where the orange line moves under the new tab.
 
  
 
   
   The following line produces the tab bar:
 
  
 
   
    
    tab1, tab2, tab3 = st.tabs(["Mission", "About us", "Careers"])
  
   
 
  
 
   
   Notice that this line doesn’t mention styling. We just said tabs, and Streamlit handled the details. Streamlit recognizes that most developers don’t want to design UI-related minutiae and would rather focus on business logic.
 
  
 
   
   As a consequence of this approach, Streamlit app developers are highly productive and can create sensible interfaces that complement, rather than detract from, the app’s functionality. You face a trade-off between hassle-free UI development and fine-grained control. Streamlit is ideal if you value the former, not the latter. If you want detailed control of your interface, Streamlit may not be the right tool.
 
  
 
   
   For example, as of this writing, if you want to put a shaded box around the current tab instead of a line underneath, you can’t do that easily unless you know HTML and CSS.
 
  
 
   
   1.3.5 Streamlit’s syntax is simple, concise, and intuitive
 
  
 
   
   Like Python itself, Streamlit code is self-documenting and often obvious. For example, suppose you want to simulate rolling a die and plot the results. Listing 1.2 shows a short snippet that does this (chapter_01/line_chart.py in the GitHub repo).
 
  
 
   
   Listing 1.2 A die roll simulator in Streamlit
 
    
    import streamlit as st
import random

st.title("Die Roll Simulator")
num_rolls = st.slider('Number of die rolls', min_value=10, max_value=100)
if st.button('Plot Graph'):
    die_rolls = [random.randint(1, 6) for _ in range(num_rolls)]
    st.line_chart(data=die_rolls)
  
   
 
  
 
   
   Figure 1.4 shows the output.
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   Figure 1.4 Output of a die roll simulator in Streamlit

  
 
   
   You can understand the code in listing 1.2 even if you’ve never seen a single line of Streamlit code before. The app shows a title. It displays a slider so the user can pick the number of die rolls to plot (between 10 and 100). It also shows a Plot Graph button. When the user clicks it, we generate the die rolls (random numbers between 1 and 6) and plot them in a line chart.
 
  
 
   
   There’s no setup code—as you’d see with other languages or libraries—such as event handlers or long lists of slider attributes. It’s short and simple.
 
  
 
   
   1.3.6 Streamlit works well with LLMs
 
  
 
   
   In 2022, technology saw a watershed moment with the launch of OpenAI’s generative AI chatbot, ChatGPT. To understand how the rise of generative AI fueled Streamlit’s popularity, consider the following:
 
  
 
   
   	AI has captured the world’s imagination.
 
   	Python is the most popular language for AI development due to its widespread adoption across the industry and its extensive ecosystem of AI-related libraries, including TensorFlow, PyTorch, scikit-learn, and LangChain.
 
   	Streamlit is the fastest way to write visual apps in Python. 
 
  
 
   
   Taken together, these facts mean developers of all kinds are flocking to Streamlit to build AI apps. Streamlit quickly capitalized on the popularity of large language models (LLMs) like GPT. For instance, Streamlit makes writing conversational chatbots a cinch by introducing chat elements.
 
  
 
   
   Listing 1.3 shows a complete, working AI chatbot I built with Streamlit chat elements in fewer than 30 lines of code (chapter_01/basic_chatbot.py in the GitHub repo):
 
  
 
   
   Listing 1.3 A working AI chatbot in less than 30 lines of code
 
    
    import os
import streamlit as st
from openai import OpenAI

os.environ["OPENAI_API_KEY"] = "sk-..." # Replace with your own API key
openai = OpenAI()

human_message = lambda m: {"role": "user", "content": m}
ai_message = lambda m: {"role": "assistant", "content": m}

def talk_to_ai(question, history):
    return openai.chat.completions.create(
        model="gpt-5-mini",
        messages=history + [human_message(question)],
    ).choices[0].message.content

st.session_state.history = st.session_state.get("history", [])
history = st.session_state.history

for message in history:
    st.chat_message(message["role"]).markdown(message["content"])

prompt= st.chat_input("Chat with me!")
if prompt:
    st.chat_message("human").markdown(prompt)
    response = talk_to_ai(prompt, history)
    history.extend([human_message(prompt), ai_message(response)])
    st.chat_message("ai").markdown(response)
  
   
 
  
 
   
   Note To use this example, create an OpenAI account, buy some credits (unless your account already has them), generate an API key, and plug it into the following line: os.environ["OPENAI_API_KEY"] = "sk-...". You’ll also need to install the OpenAI module with pip install openai. Importantly, this code is for demonstration purposes only. Never include API keys in any code you share. Later in this book, we’ll cover how to handle this securely.
 
  
 
   
   Figure 1.5 shows the output. Streamlit creates a fully functional chat interface, complete with bot and user avatars.
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   Figure 1.5 A complete AI chatbot created in Streamlit

  
 
   
   Time will tell if the generative AI hype is justified. In the meantime, if you’re building an AI app, Streamlit has you covered.
 
  
 
   
   1.3.7 Streamlit has excellent support for data science and visualizations
 
  
 
   
   Streamlit’s creators originally designed it for data scientists. It offers excellent support for data visualizations, using Python’s rich set of visualization libraries. You can use your favorite library to create charts (Matplotlib, Plotly, Altair, etc.), graphs (GraphViz), or 3D renders (PyDeck), and display them in Streamlit.
 
  
 
   
   Figure 1.6 shows a histogram rendered in Streamlit using the Matplotlib library.
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   Figure 1.6 A histogram in Streamlit created using the popular Matplotlib library

  
 
   
   Listing 1.4 (chapter_01/basic_histogram.py in the GitHub repo) shows the short, sweet code that generates the chart in figure 1.6.
 
  
 
   
   Listing 1.4 Rendering a histogram with dummy data in Streamlit
 
    
    import streamlit as st
import matplotlib.pyplot as pyplot
import numpy as np

nums = np.random.normal(1, 1, size=5000)
figure, subplot = pyplot.subplots()

bins = st.number_input("Number of bins", min_value=1, max_value=100)
subplot.hist(nums, bins=bins)
st.pyplot(figure)
  
   
 
  
 
   
   Streamlit also works well with pandas. Pandas is an extremely popular library that makes working with tabular data easy through its core concept of dataframes. A dataframe is a table-based data structure that lets developers ingest, wrangle, and analyze data in various ways. If you’re a data scientist, there’s a good chance you use it regularly in your work.
 
  
 
   
   Streamlit offers first-class support for dataframes, allowing them to be displayed and edited visually. Figure 1.7 shows an example of enabling the user to edit a pandas dataframe live in the Streamlit app.
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   Figure 1.7 An editable pandas dataframe displayed in Streamlit (see chapter_01/data_editor_example.py in the GitHub repository).

  
 
   
   We’ll explore pandas and dataframes in more detail in a later chapter.
 
  
 
   
   1.3.8 You can share your Streamlit apps for free, in record time
 
  
 
   
   Building a web app is one thing; making it available to others is another. For a public-facing web app that doesn’t use Streamlit, you usually need hosting—for example, a cloud provider like Amazon Web Service (AWS) or your own servers. That can be intimidating and expensive for time-strapped data scientists or casual hobbyists, especially for a simple app that doesn’t need to serve thousands of users.
 
  
 
   
   Streamlit Community Cloud is a free, fast way to deploy public Streamlit apps. You can publish an app by linking it to a GitHub repository, which helps you share code and track changes. Most projects and examples in this book are on GitHub and published to Streamlit Community Cloud, so you can try them out.
 
  
 
   
   Community Cloud has limitations and may not suit everyone, but it’s a hassle-free way to share your creations. We’ll cover deploying to Community Cloud in chapter 5, and we’ll discuss other options in chapter 12 if Community Cloud doesn’t meet your specific needs.
 
  
 
   
   1.3.9 Streamlit has a huge, friendly community
 
  
 
   
   Streamlit’s user base grows every day, and that growth brings more questions. Luckily, Streamlit’s forums—at https://discuss.streamlit.io—are friendly, and the members (including the Streamlit team) respond quickly.
 
  
 
   
   For example, while doing research for this book, I wanted to understand how Streamlit works under the hood. A forum comment from a Streamlit engineer helped me find the right place in the source code. If you’ve exhausted your Google-fu and still have a question, help is at hand.
 
  
 
   
   1.3.10 You can extend Streamlit with third-party components or build your own 
 
  
 
   
   As we’ve seen, Streamlit saves you time by providing pre-built UI elements and reducing customization options. Most of the time, that’s good because it lets you focus on the app’s logic. At other times, it can feel restrictive if you want to build a specific experience that you can’t easily create with Streamlit’s built-in elements.
 
  
 
   
   In these cases, Streamlit offers Streamlit Components. Third-party developers can create these modules to extend Streamlit’s functionality. Streamlit Components range from features that fill perceived gaps in Streamlit’s natively available elements—such as a search box with autocomplete—to entire mini-apps (like an audio recorder) that you can embed in your app.
 
  
 
   
   Streamlit publishes popular components in a gallery (https://streamlit.io/gallery) on its website, where you can see how they look and work. Installing a component is as easy as installing any other Python library.
 
  
 
   
   If you have some frontend development experience, you can even create your own components. This requires knowledge of HTML, CSS, and JavaScript but it can enable you to fine-tune the experience you create for your users.
 
  
 
   
   1.4 What can you build with Streamlit?
 
  
 
   
   Streamlit is a versatile platform for building a wide range of interactive applications. I’ve used Streamlit to build both work projects, such as a tool that lets my colleagues export internal spreadsheets to a data warehouse, and non-work projects, like a simulator that helps me make real estate investment decisions. In this section, we’ll explore the variety of projects you can build with Streamlit, showcasing its adaptability and utility.
 
  
 
   
   1.4.1 Data applications
 
  
 
   
   Streamlit’s creators originally designed it for data scientists, and its value in creating data applications remains one of its greatest strengths. The types of data-related applications you can build with Streamlit include:
 
  
 
   
   	Dashboards that display metrics important to company decision makers.
 
   	Data exploration apps that let you dive into and better understand datasets.
 
   	Interactive visualizations that help users explore data.
 
   	Machine learning model deployments that allow users to upload inputs and receive predictions.
 
  
 
   
   1.4.2 Apps that use Generative AI like LLMs
 
  
 
   
   Building generative AI apps often involves adding a thin layer of business logic to API calls to services like OpenAI’s GPT or Anthropic’s Claude. Streamlit is well-suited for these tools, allowing you to quickly roll out AI functionality with a UI, thanks to built-in support for common AI form factors, such as chatbots. Python’s libraries for interacting with generative AI (LangChain, for example) are second to none, and Streamlit is ideally positioned to take advantage of them.
 
  
 
   
   1.4.3 Internal tools for your workplace
 
  
 
   
   While data apps are the most well-known use case for Streamlit, you can use it just as effectively to develop internal tools for employees. These might include applications such as:
 
  
 
   
   	Project management dashboards
 
   	Time tracking apps
 
   	Shift scheduling tools
 
   	Inventory management systems
 
   	File converter utilities
 
  
 
   
   Several factors make these tools ideal candidates for Streamlit apps:
 
  
 
   
   	They generally only need to support a limited number of concurrent users.
 
   	They are scrappy in nature and may be required within a short timeframe.
 
   	Most companies don’t have the budget to hire full-time engineers to build their systems.
 
  
 
   
   Streamlit is simple enough that even semi-technical users with basic Python knowledge can use it to build what they need.
 
  
 
   
   1.4.4 Prototypes for large apps
 
  
 
   
   Streamlit can even help dedicated software engineering teams tasked with building large, ambitious applications. These projects tend to be expensive in terms of developer time and effort, often spanning months or years. Even with an iterative approach to development, it can take a long time to see results, at which point many incorrect and costly assumptions may have been made.
 
  
 
   
   Early design mockups help, but prototypes are even more effective. With Streamlit, you can quickly create lightweight prototypes that mimic the functionality of the larger app. This approach shows stakeholders what to expect and helps you validate basic assumptions about functionality early in the process.
 
  
 
   
   If you’re a software engineer, this approach saves the company time and money, generates excitement among your stakeholders, and builds support for your work because people appreciate something they can experience firsthand more than design documents or static mocks.
 
  
 
   
   1.4.5 Anything else you can imagine
 
  
 
   
   Earlier in the chapter, I characterized Streamlit apps as “Python scripts where you can click buttons.” That means your Streamlit app can do almost anything Python can. You don’t have to use Streamlit in conventional ways—you can find new, creative things to code into an app. Here are some unconventional app ideas for inspiration:
 
  
 
   
   	A personal AI habit-building assistant that lets you record activities and offers advice and encouragement
 
   	A maze generator that creates fun puzzles (see figure 1.8) 
 
   	A laundry tracker that reminds you when your clothes need washing
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   Figure 1.8 Dungeon, a game Tomasz Hasiw built with Streamlit (https://dungeon.streamlit.app/) 

  
 
   
   The point is that you should feel free to experiment. Learning a new technology often sparks ideas for new applications that only you can imagine!
 
  
 
   
   1.5 When not to use Streamlit
 
  
 
   
   Like any technology, Streamlit has trade-offs. You may encounter these limitations as your app’s requirements become more sophisticated and nuanced. For example, I once started a project with Streamlit for rapid prototyping, but switched to a React-based app when UI requirements grew more complex. Let’s address this head-on by looking at a few things you can’t (or probably shouldn’t) develop with Streamlit.
 
  
 
   
   1.5.1 Complex, large-scale applications
 
  
 
   
   Streamlit apps are best suited for user bases in the hundreds or thousands, not millions. For concurrent users (those accessing your app simultaneously), performance may degrade as you scale up, depending on your app’s resource needs.
 
  
 
   
   Streamlit runs your entire Python script whenever something changes on the app screen. This can hurt performance, especially if your script runs heavy computations or loads large datasets. Streamlit’s caching can help, but you can’t always use it.
 
  
 
   
   Streamlit may not be suitable for large, production-grade applications, but you can often overcome these limitations by using third-party components. For instance, Streamlit doesn’t allow you to resize or drag most UI elements, but other people have created Streamlit components that add this functionality (for example, streamlit-elements).
 
  
 
   
   As your app becomes more complex, you may find it difficult to implement in Streamlit. The Streamlit forums can help identify workarounds, but at a certain point you may need to migrate to a different, more flexible framework (such as Flask or Django) with enhanced capabilities.
 
  
 
   
   1.5.2 Apps that require a high degree of UI customization
 
  
 
   
   Streamlit simplifies adding common UI elements, but offers limited control over interface behavior. While theming and custom components add some flexibility, Streamlit still restricts customization.
 
  
 
   
   If you need precise control over your app’s appearance or specific visual effects, Streamlit may not be the right choice for you. Consider alternatives like React, a framework known for its flexibility and extensive customization capabilities (explored in the following section), or even manual page design with traditional HTML and CSS.
 
  
 
   
   1.5.3 Native desktop or mobile apps
 
  
 
   
   Streamlit is a web framework that produces apps that run within a web browser. If you’re trying to develop desktop or mobile apps outside the browser, opt for native application frameworks such as PyQt or React Native. While Streamlit apps are accessible on mobile devices, it does not produce standalone Android or iOS apps that run independently of the browser.
 
  
 
   
   1.6 How is Streamlit different from other technologies?
 
  
 
   
   If you’ve researched ways to create interactive applications, chances are you’ve come across or used technologies similar to Streamlit. In this section, we compare Streamlit to some of them to clarify your understanding.
 
  
 
   
   1.6.1 Jupyter notebooks
 
  
 
   
   A Jupyter notebook is an interactive environment for data exploration, code development, and visualizations. You write Python code or text in Markdown in a “cell,” execute it, and see the output directly below. The output can be text, a visualization, or even something interactive. The notebook keeps the output of each cell, so you can see what came before it.
 
  
 
   
   Jupyter notebooks are a mainstay in the data science community. They are useful for explaining your thought process, playing around with data, and sharing your work with colleagues.
 
  
 
   
   Jupyter is similar to Streamlit in a few respects: both are Python-based, support tabular and graphical data, integrate with popular libraries like pandas, and are widely used in data science. Still, they differ in important ways:
 
  
 
   
   	Jupyter is used to create interactive documents rather than actual apps. It is best suited for sharing code and explanations with collaborators rather than having that code executed by actual end users. Streamlit is used to create apps for end users.
 
   	Jupyter’s support for engineering practices, such as version control, is limited. This is acceptable because it’s intended for exploratory analysis, not shipping production dashboards. Streamlit, on the other hand, fits nicely into a regular engineering workflow.
 
   	Jupyter notebooks are generally intended for technical people, not laypeople. Streamlit doesn’t require your app’s users to be able to read or understand code.
 
  
 
   
   Jupyter notebooks are excellent for experimenting with code, data, and charts. Streamlit is ideal for building and sharing polished interactive experiences for users, often using the code, data, and charts you refined in your Jupyter notebook.
 
  
 
   
   1.6.2 HTML, CSS, and JavaScript
 
  
 
   
   As we discussed earlier, HTML, CSS, and JavaScript are the web’s three core languages. HTML provides the structure and content of a web page, defining elements such as headings, lists, divisions, and links through a tree of “tags” that can contain other tags. CSS manages the appearance, layout, and formatting of multiple web pages in a centralized location. It sets colors, spacing, fonts, borders, and more. JavaScript is a programming language that primarily defines a web page’s dynamic behavior. It can also create animations, validate forms, connect to other web pages, and do pretty much anything else a website needs.
 
  
 
   
   Together, these languages enable you to build any web experience you want. Although they aren’t difficult per se to learn, it takes a lot of work to use them effectively to create complex apps—so much so that frontend development is its own discipline in software engineering.
 
  
 
   
   Streamlit abstracts away the complexity of using these languages in their raw form. It lets you use a simpler, more concise syntax to write web pages and generates, in the background, the equivalent code that a web browser can understand.
 
  
 
   
   1.6.3 React
 
  
 
   
   React is a popular JavaScript framework for building fast and responsive web pages. Like Streamlit, you can use it instead of writing raw HTML, JavaScript, and CSS to create web applications.
 
  
 
   
   React follows a reusable component-based design. You build up parts of a web page using smaller parts and then combine those parts to build larger parts, working all the way up to a full application. Each such part you create is called a component and can be reused in your app or even shared with other people so they can use it in their own.
 
  
 
   
   React uses a declarative programming approach. You describe the UI you want, and React updates the DOM (the tree of HTML elements that lies under your web page) to match it. While React is incredibly powerful and used by frontend developers to create complex UIs, its architecture and approach can be challenging to understand. It is also not Python-based.
 
  
 
   
   Though Streamlit actually uses React under the hood, from the programmer’s perspective Streamlit trades some of React’s power and flexibility for simpler semantics, pre-built elements with some customizability, and the ability to use Python to write web pages.
 
  
 
   
   1.6.4 Flask, Django, and FastAPI
 
  
 
   
   Flask, Django, and FastAPI are three of the most popular Python web frameworks.
 
  
 
   
   Flask is lightweight and minimalistic. It is straightforward and flexible, allowing developers to choose their preferred libraries and tools. Flask provides essentials like routing and HTTP request handling, leaving most of the design choices to the developer. It’s popular with those who want a modular approach or a high degree of control.
 
  
 
   
   Django is a feature-rich, sophisticated framework. It’s more opinionated than Flask and follows specific design patterns, such as the MVT (Model-View-Template) architecture. It includes built-in modules for common tasks, such as an admin panel for managing data models. Django is a popular choice for building powerful, enterprise-grade applications.
 
  
 
   
   FastAPI is a newer tool for building fast, efficient web APIs. It simplifies data and request handling and automatically creates helpful documentation for your app.
 
  
 
   
   While Flask, Django, and FastAPI can all be used to build web applications, they are primarily backend frameworks to be used in conjunction with your frontend, which still consists of HTML/CSS/JavaScript that you have to write or embed within your Python code. Not so with Streamlit, which lets you write frontend code in pure Python.
 
  
 
   
   1.6.5 Tkinter and PyQt
 
  
 
   
   Tkinter (pronounced tee-kinter) and PyQt (pie-cute) are Python libraries for creating graphical user interfaces (GUIs). Tkinter comes bundled with Python and provides a set of widgets you can use to create a desktop application. It is popular with beginners and suitable for creating simple apps.
 
  
 
   
   PyQt is similar to Tkinter but more powerful, mature, and complex. It’s actually a wrapper around the C++ Qt application framework. With PyQt, you can create sophisticated GUIs and use many built-in features.
 
  
 
   
   The key difference between Tkinter/PyQt and Streamlit is that you use Streamlit to create web applications, not desktop applications. As users have become increasingly comfortable with web-based software that requires no installation or updates, Streamlit is arguably more useful than the other two for most use cases.
 
  
 
   
   Summary
 
  
 
   
   	Streamlit is a framework for building web apps in pure Python without HTML, CSS, or JavaScript.
 
   	Streamlit has been gaining popularity due to its simplicity, development velocity, LLM support, powerful visualizations, and integration with data science libraries, among other features.
 
   	With Streamlit, you can create many types of applications: data apps, internal workplace tools, LLM apps, prototypes for larger apps, and more.
 
   	You shouldn’t use Streamlit for large-scale apps meant for millions of users, or apps that require extensive UI customization.
 
  

 
   
   2 Getting started with Streamlit
 
  
 
   
   This chapter covers
 
    
    	Setting up your development environment
 
    	The Streamlit development workflow
 
    	Building and running your first Streamlit app
 
   
 
  
 
   
   Welcome to chapter 2. This is where the rubber hits the road! By the end of this chapter, you’ll be interacting with your first very own Streamlit app!
 
  
 
   
   This book is not just about teaching you Streamlit. It’s also about helping you stay productive with Streamlit and well positioned to develop real-world apps. Before we jump into writing code, let’s take some time to set up your development environment. Specifically, we’ll discuss three key workflow considerations: version control with Git, code editing tools, and virtual environments.
 
  
 
   
   Next, we’ll examine the workflow you’ll follow when coding with Streamlit so you know what to expect as you build apps throughout this book. After that, we’ll work through a step-by-step process to create your first app: a password checker.
 
  
 
   
   Excited yet? Let’s dive in!
 
  
 
   
   Note The GitHub repo for this book is at https://github.com/aneevdavis/streamlit-in-action. The chapter_02 folder contains the code for this chapter.
 
  
 
   
   2.1 Getting Streamlit up and running
 
  
 
   
   Before building any apps, you need to install Streamlit and get it ready to go. This involves two steps: 
 
  
 
   
   	Install the correct version of Python (3.9 and above are currently supported, but I recommend 3.11+), and install pip (a tool that ships with Python and makes it easy to install Python packages).
 
   	Use pip to install Streamlit (spoiler alert: type pip install streamlit)
 
  
 
   
   For a detailed installation guide, see the appendix.
 
  
 
   
   2.2 Setting up your development environment
 
  
 
   
   The tools you use and the way you set up the environment in which you code your apps are largely a matter of preference. But over time, these choices can significantly affect your productivity as a developer, so it’s worth taking the time to consider them.
 
  
 
   
   I’ll briefly discuss a few important aspects of your development environment: version control, editing tool, and virtual environments. If you’re an experienced Python developer and already have a setup you’re comfortable with, skip to the section on running Streamlit for the first time.
 
  
 
   
   2.2.1 Version control with Git
 
  
 
   
   If you’ve never written code in a professional setting, you might not have used a version control system like Git before, or you might not fully understand what it’s for. Version control provides a structured way to track, manage, document, and experiment with changes to your programs. Think of it as a time machine for your code. Git is the most popular version control system today, so in this book, we’ll use the terms Git and version control interchangeably.
 
  
 
   
   While working on your apps, you’ll sometimes change your mind and decide to design something differently. In those situations, Git lets you “go back in time” to how your code used to be and apply changes from that point.
 
  
 
   
   You can also experiment with different versions of your code as you test multiple design options and easily switch between them with Git. Perhaps my favorite aspect of Git is that it lets you document changes to your code and gives you a place to explain your thought process behind the decisions you made. Trust me—you’ll thank yourself six months later when you’re reading through your code and trying to decipher it.
 
  
 
   
   These situations are extremely common when you’re working on a large project or collaborating with others. Even if that doesn’t currently apply to you, I highly recommend learning and incorporating Git into your development workflow because its benefits are too numerous to ignore. Section 5.2 has a minimal introduction to Git (just enough to deploy your app in production), but if you want to learn Git in some more depth, I recommend Atlassian’s Git tutorials at https://www.atlassian.com/git/tutorials (you can ignore the BitBucket Cloud parts).
 
  
 
   
   2.2.2 Code editors
 
  
 
   
   Streamlit apps, like all Python scripts, are just text files, so all you really need to write code is a simple text editor (like Notepad in Windows). But an advanced code editor or an Integrated Development Environment (IDE) makes you much more productive, with features like syntax highlighting, easy debugging tools, and code navigation—it’s hard not to recommend one. Many tools can fit the bill, but I’d like to mention two of the most popular ones here.
 
  
 
   
   Note Since this section was first written, software development has evolved rapidly, with many developers now preferring to use AI-first tools such as Codex, Claude Code, or Cursor to write their code. While these tools are incredibly powerful in day-to-day use, I'd recommend sticking with a regular non-AI-based IDE while you're in the process of learning.
 
  
 
   
   PyCharm
 
  
 
   
   PyCharm is an IDE that JetBrains developed specifically for Python. It provides comprehensive support for Python, including code completion, error detection, and quick-fix suggestions.
 
  
 
   
   PyCharm is an excellent choice if you’re seeking advanced functionality right after installation, without having to tinker too much. The Pro edition costs money, but PyCharm also offers a free Community Edition (see figure 2.1) at https://www.jetbrains.com/pycharm/download (scroll down to where it says Community Edition).
 
  
 
    
   [image: ] 
   Figure 2.1 The project editor window in PyCharm Community Edition

  
 
   
   Visual Studio Code
 
  
 
   
   Microsoft’s Visual Studio Code (or VS Code) is an immensely popular code editor that supports many languages. VS Code offers some essential functionality—such as syntax highlighting—right away, but its true strength lies in its ecosystem of plugins that can extend its capabilities. Indeed, with the correct set of plugins, you can make VS Code do essentially everything a paid version of PyCharm can do. Since VS Code is free, it’s an attractive proposition for learners willing to spend time setting everything up.
 
  
 
   
   Note Since both of these (and many others, such as Sublime Text and Notepad++) are viable code-editing tools, I won’t assume you’re using any particular one. As long as you have a terminal you can type commands into and a program to edit text files, you’re good to go.
 
  
 
   
   2.2.3 Virtual environments
 
  
 
   
   In most real-world Python projects you will rely on various libraries. These libraries constantly change, with new versions that add and remove features or modify existing ones. As you gain experience and create more complex applications, you’ll often find that updating a library for one project breaks another or leads to unpredictable bugs and conflicts. 
 
  
 
   
   Virtual environments offer a way out of this dilemma. A virtual environment consists of an isolated instance of Python, along with a set of necessary libraries and dependencies. If you put each project you start in its own virtual environment, you’ll be able to modify the dependencies of one project without affecting others.
 
  
 
   
   Even if you’re just starting out and haven’t run into dependency management problems, it’s a great idea to get familiar with virtual environments. You can choose from several virtual environment-related libraries and tools, each with varying levels of sophistication. You may come across venv, pipenv, pyenv, poetry, and others.
 
  
 
   
   2.3 Running Streamlit for the first time
 
  
 
   
   This is where the fun begins! We’ll run a Streamlit app for the first time and get a first-hand look at the kind of things you can build with Streamlit. If you haven’t already done so, please go to the appendix and install Streamlit. If you have installed it, open a terminal window and let’s get started!
 
  
 
   
   We’ll run the Hello app included with Streamlit. To see it in action, type streamlit hello in your terminal. You should see output in the terminal that you can ignore for now. After a few seconds, your web browser should open and display the app.
 
  
 
   
   The Hello app showcases Streamlit’s capabilities, including animation, graph plotting, maps, and tables. As shown in figure 2.2, one demo is an animation built from a mathematical visualization. The sidebar on the left lets you navigate to other demos.
 
  
 
    
   [image: ] 
   Figure 2.2 Animation Demo from the Hello app

  
 
   
   As shown in figure 2.3, a more practical demo relates to pandas dataframes. We’ll become intimately familiar with these later in the book. I hope these examples inspire you!
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   Figure 2.3 DataFrame Demo from the Hello app

  
 
   
   The sidebar also includes a Show Code checkbox that displays each app’s source code below the app itself. In each instance, you’ll find that the code isn’t verbose. You don’t have to understand how it all works right now, but hopefully you’ll gain some appreciation for what Streamlit makes possible.
 
  
 
   
   2.4 The Streamlit development workflow
 
  
 
   
   Writing Streamlit apps, or any kind of programming, is an iterative process where you write some code, test if it works, and repeat. If you’ve never written graphical applications before, you may be curious about what this process looks like.
 
  
 
   
   Figure 2.4 describes the development workflow you’ll soon get used to.
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   Figure 2.4 The Streamlit development workflow

  
 
   
   Let’s take a look at each of the workflow steps:
 
  
 
   
   	Write your Python code. Create a first draft of your app in a Python file in your code editor. This can be as basic or as fleshed out as you like. Some people like to run the app from the outset as they shape it and visualize every change, so their first draft might be an empty app with a title.
 I find this distracting because it’s tempting to spend time fine-tuning the app’s appearance if I see it early on. Instead, I prefer to code a roughly complete version of the app before running it for the first time. This is entirely a matter of preference.
 
   	Save your file. This should be self-explanatory. Save your Python file as you would normally, with a .py extension.
 
   	Run your app using streamlit run <filename>. Run this command in your terminal, and replace <filename> with the path to your file. This opens a browser window with your app, as you saw when you ran the hello app.
 
   	Test your app in the browser. Interact with your app. Play around with it by entering values, clicking buttons, and checking whether the output matches your expectations.
 
   	Make code changes as needed. Based on the test outcomes, return to your Python code and make any needed edits.
 
   	Save your changes. Again, this step is self-explanatory.
 
   	Switch back to your browser window. Remember, you don’t need to rerun streamlit run <filename> to see the changes in the app.
 
   	You have two options here. If you want Streamlit to rerun your updated app automatically, you can click Always Rerun in your app. Otherwise, you can still click Rerun each time.
 
   	Repeat steps 4–7.
 
  
 
   
   You’ll encounter these steps frequently throughout this book, and they’ll soon become second nature. But enough theory—let’s put this into action!
 
  
 
   
   Note While making changes (especially those outside your Python code—such as in a text file or a database your app depends on), you might occasionally need to shut down and restart your Streamlit app to see them take effect. See section 2.5.6 for details.
 
  
 
   
   2.5 Building your first app
 
  
 
   
   Let’s craft our first app! I’ll start by introducing the concept behind the app and outlining the logic flow. Then I’ll walk you through the complete app code, explaining each part step by step. Finally, we’ll run the app and modify it.
 
  
 
   
   A word of advice before we dive in: your learning experience will be richer if you take an active role, tinkering and experimenting as you go. Be curious, and don’t be afraid to make changes beyond those suggested in the text. You’ll often find that the parts of the material which stick in your mind best are the ones where you took the initiative to explore and understand on your own.
 
  
 
   
   That said, it’s time to get our hands dirty!
 
  
 
   
   2.5.1 A password checker
 
  
 
   
   You’ve probably seen websites with a long list of password rules—for example, requiring at least one lowercase letter, a special character, an even number of underscores, the names of up to two dwarves from Snow White, and so forth. In this app, the user enters a password and sees which rules pass and which fail.
 
  
 
   
   2.5.2 Logic flow
 
  
 
   
   In figure 2.5, we lay out the flow of our app’s logic. It begins when the user enters a password in a text input box and starts the checking process by clicking a button.
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   Figure 2.5 The flow of logic in our password checker app

  
 
   
   Internally, the app keeps a list of rules (a dictionary in the code) in memory and checks each one. The program loops through this list categorizing each rule as either PASSED or FAILED, depending on whether the entered password meets it. Then, it generates a fresh list (or dictionary) of results.
 
  
 
   
   Next, the program iterates through the results and presents the outcomes on the screen. Each condition appears as a box shown in green if it passed or red if it failed.
 
  
 
   
   2.5.3 Going through the code
 
  
 
   
   By now, you should have a clear understanding of the logic we want to implement, so let’s jump right in and start building. To get started, go to this book’s GitHub page, copy the code in listing 2.1 (chapter_02/in_progress/password_checker_in_progress_01.py in the GitHub repo) into a new file, and save it.
 
  
 
   
   Listing 2.1 The code for the password checker app
 
    
    import streamlit as st

# Add your own conditions if you like
conditions = {
    'More than 8 characters': lambda pw: len(pw) > 8,
    'At least one uppercase letter':
        lambda pw: any(char.isupper() for char in pw),
    'At least one lowercase letter':
        lambda pw: any(char.islower() for char in pw),
    'At least one special character':
        lambda pw: any(char in ",.!?@#$%^&*()-_+=|\\/:;<>~" for char in pw),
}

def get_password_properties(password):
    return {cond: check(password) for cond, check in conditions.items()}

st.title("Password Checker")
password_input = st.text_input("Enter your password", type="password")

if st.button("Check password"):
    if password_input:
        properties = get_password_properties(password_input)

        # Loop through password conditions and show the status for each
        for condition, passes in properties.items():
            if passes:
                st.success(f'✔ Pass: {condition}')
            else:
                st.error(f'✖ Fail: {condition}')
    else:
        st.write("Please enter a password.")
  
   
 
  
 
   
   Let’s go through it part by part.
 
  
 
   
   The first line imports Streamlit itself (you’ll need this in every app) and notes that we’ll use st to refer to it later:
 
  
 
   
    
    import streamlit as st
  
   
 
  
 
   
   You can use whatever you like here, but the st convention is so widely used that you’ll often hear people refer to Streamlit elements as st.<whatever>.
 
  
 
   
   Use the following block to define the conditions you want to check:
 
  
 
   
    
    # Add your own conditions if you like
conditions = {
    'More than 8 characters': lambda pw: len(pw) > 8,
    'At least one uppercase letter':
        lambda pw: any(char.isupper() for char in pw),
    'At least one lowercase letter':
        lambda pw: any(char.islower() for char in pw),
    'At least one special character':
        lambda pw: any(char in ",.!?@#$%^&*()-_+=|\\/:;<>~" for char in pw),
}
  
   
 
  
 
   
   The code uses a Python dictionary in which the keys represent the rules and the values correspond to the functions we’ll use to check each rule.
 
  
 
   
   In this case, the functions are lambdas, or anonymous inline functions. A lambda is a cool way to define a short, one-line function in Python without a name. Each function accepts one parameter—the password, pw—and returns True if the corresponding rule holds, and False otherwise.
 
  
 
   
   The first lambda function checks whether the password length is greater than eight characters. In the others, we loop through the characters in pw and apply a test to each character, such as char.isupper() or char.islower().
 
  
 
   
   We’ll run the following function to evaluate the password against all the rules defined
 
  
 
   
    
    def get_password_properties(password):
    return {cond: check(password) for cond, check in conditions.items()}
  
   
 
  
 
   
    
  
 
   
    
  
 
   
    
    st.title("Password Checker")
  
   
 
  
 
   
    
  
 
   
    
  
 
   
    
    password_input = st.text_input("Enter your password", type="password")
  
   
 
  
 
   
    
  
 
   
    
  
 
   
    
    if st.button("Check password"):
  
   
 
  
 
   
    
  
 
   
    
  
 
   
    
    if password_input:
        properties = get_password_properties(password_input)

        # Loop through password conditions and show the status for each
        for condition, passes in properties.items():
            if passes:
                st.success(f'✔ Pass: {condition}')
            else:
                st.error(f'✖ Fail: {condition}')
  
   
 
  
 
   
    
  
 
   
    
  
 
   
    
  
 
   
    
    else:
        st.write("Please enter a password.")
  
   
 
  
 
   
    
  
 
   
   2.5.4 Running the app
 
  
 
   
    
  
 
   
    
    streamlit run <filename>
  
   
 
  
 
   
    
  
 
   
    
    streamlit run password_checker.py
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   Figure 2.6 The Password Checker app

  
 
   
    
  
 
   
    
      You can now view your Streamlit app in your browser.

  Local URL: http://localhost:8501
  Network URL: http://192.168.50.68:8501
  
   
 
  
 
   
    
  
 
   
    
  
 
   
    
  
 
   
    
    Troubleshooting streamlit run
 
   
 
    
     
   
 
    
    	In your browser, manually type in the address listed against Local URL in the terminal output, e.g., http://localhost:8501
 
    	Make sure you’re running the latest version of your browser.
 
    	Navigate to http://localhost:8501 in a different browser. I’ve found that Google Chrome tends to have the fewest problems.
 
   
 
  
 
   
   2.5.5 Making changes to the app
 
  
 
   
    
  
 
   
   Listing 2.2 Adding a new rule
 
    
    # Add your own conditions if you like
conditions = {
    'More than 8 characters': lambda pw: len(pw) > 8,
    'At least one uppercase letter':
        lambda pw: any(char.isupper() for char in pw),
    'At least one lowercase letter':
        lambda pw: any(char.islower() for char in pw),
    'At least one special character':
        lambda pw: any(char in ",.!?@#$%^&*()-_+=|\\/:;<>~" for char in pw),
    'At least one numeral':
        lambda pw: any(char.isdigit() for char in pw),
}
  
   
 
  
 
   
    
  
 
   
    
    if st.button("Check password!"):
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   Figure 2.7 Streamlit displays a message in your app when the source changes.
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   Figure 2.8 The Password Checker app with the latest changes

  
 
   
    
  
 
   
    
  
 
   
   2.5.6 Killing and restarting the server
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   Figure 2.9 Shutting down the Streamlit server prevents the frontend app from running.

  
 
   
    
  
 
   
   Summary
 
  
 
   
   	Streamlit requires Python 3.9 or later.
 
   	Git is a form of version control that helps track and manage changes to code.
 
   	Advanced code editors like VS Code and IDEs like PyCharm make you more productive through syntax highlighting, debugging tools, code navigation, autocomplete, and more.
 
   	Virtual environments allow you to isolate the libraries and dependencies of each project you work on.
 
   	You run Streamlit apps using streamlit run <filename>, which opens a web browser window with the app.
 
   	You can configure Streamlit to always rerun the app whenever the source code changes, providing a seamless development experience.
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sueamitin-acton > chapter.2 > @ password_checkerpy 361 LF UTF-8 @ 4 spaces* Python 3. (streamitin_acton.veny)

mport streanlit as st

# Add your own conditions if you like
conditions = {

def

“Hore than 8 characters’: lambda p
'At Least one uppercase letter®
anbda pu: any(char.isupper() for char in pu),
*At Least one lowercase letter':
‘anbda pw: any(char.istower() for char in pu),
*At Least one special character':
Tanbda pu: any(ehar in *,.170#$%"6x()-_+=I\/:;<>~" for char in pw),
*At Least one nuneral’
anbda pw: any(char.isdigit() for char in pw),

Tentpw) > 8,

get_password_properties(password): 1usage = Aneev
return {cond: check(password) for cond, check in conditions.itens()}

st.title(*Password Checker")

password_input = st.text_input("Enter your password”, typ

‘password")

iF st.button(“Check password!”):

if password_input:

g 0
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