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preface


  This book is based on a real story. My son, Erik, liked to go to Starbucks and try drinks with different flavors and toppings. One day, he decided to prepare drinks himself and treat his friends. He took his tablet to collect orders from them, but I suggested he create a simple program for that. He had tried to learn programming before, but most of the exercises were boring for him. This time, he saw a real problem he could solve with programming, and he got interested.


  That’s how this book was started. I hope you’ll find your own interesting problem that can be solved with programming—and I hope this book will help you.


  Here are a few pieces of advice:


  
    	
      Don’t rush—I understand your desire to go directly to the last chapter, download the code for the final version of the program, and run it. Don’t do it. Go step by step, write the code yourself (don’t copy and paste, please!), try it, and move forward. Sometimes, you may have to return and re-read a chapter. Sometimes, you’ll need a break. Don’t worry! Take a break and repeat the chapter—just don’t drop out.

    


    	
      Make mistakes—You don’t learn when everything goes perfectly well. The only way to learn is to make mistakes. Don’t be afraid of mistakes. Experiment with the code, change things, get error messages, and read them. Search for the error message on the internet, and discover thousands of other people who made the same mistake. Learn how they fixed it and then fix yours. Move ahead and don’t drop out.

    


    	
      Ask questions—Ask your friends, ask your parents and grandparents, ask the internet. Explain your problem to somebody—sometimes that’s enough to figure out the solution yourself. There is no such thing as “stupid questions”—don’t be shy. Ask questions and don’t drop out.

    


    	
      Go further—Modify the application you create with this book. Change something to make it look more like your own app. Think about other applications you can create. Look around you: what can be automated? Can you create an app that’s similar to an app or a website you know? Tell your friends about your ideas—maybe you’ll create something together. Programming is cool. Don’t drop out.

    


    	
      Speak out—Please share your experience in the liveBook discussion forum. Share your thoughts and ideas with friends. Discussing problems you have solved will make your own Pythonic adventure much more interesting.
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about this book


  I wrote this book for teenagers who want to learn programming via practical projects. In the book, you’ll find a series of informal dialogues between two brothers working together on a Coffee Shop application. Follow their conversations and develop your own application along with them.


  
Who should read this book?


  Maybe you have taken a programming class already—online or at school. You know the basics, but you haven’t tried to create a real-life project yet.


  Maybe you haven’t started with programming yet, but you know how to use a computer, and you want to learn how programming works.


  Maybe you have used some online applications, and you want to create your own.


  Maybe your older brother or sister creates computer programs and applications already, and you want to learn programming too.


  If any of the above are you—great! With this book, you’ll learn step by step with Erik and Simon and create your own application in a couple of weeks.


  If you’re a (grand)parent, and you want an easy-to-follow guide to learning programming with your (grand)children, this book is for you too! Even if you want to learn programming yourself, don’t think that this book is for kids only. Everybody is welcome to learn Python and create applications!


  
How this book is organized: A roadmap


  Each chapter in this book covers what Erik and Simon (and later, Emily) created in one day. They sat together for about an hour each day, talked about their application, and wrote code. You can do the same—read a chapter a day and write the code for that chapter. If you have questions, ask them in the book’s forum or search the internet.


  There are 15 chapters in the book.


  Part 1 consists of the first 9 chapters, where Erik and Simon work on the first version of their application, which is text based. That means it works like a chat, asking customers what they want to order and waiting for their answers.


  In chapter 1, Erik gets the idea for his application. He wants to prepare coffee drinks for his friends, and he has to collect orders for them. Simon helps him create the first version of his application.


  In chapter 2, Erik learns about lists. Lists are a good way to organize your menus with different kinds of flavors and toppings.


  In chapter 3, Erik notices that he repeats his code several times. Simon suggests using functions to avoid that. The application code becomes shorter and easier to read.


  In chapter 4, Erik and Simon work on user errors. What if a customer makes a mistake when entering their order? Your application should take care of that.


  In chapter 5, Simon teaches Erik how to use files. Now the shop manager can edit text files to add or remove flavors or toppings from the menu.


  In chapter 6, the brothers create a main menu for the application. That allows them to run the application continuously and serve one customer after another.


  In chapter 7, Erik and Simon create more functions. They use functions to get the order and print it out.


  In chapter 8, Erik learns about JSON. Simon explains how to use a JSON file to store the orders.


  In chapter 9, the brothers finish the text-based version of the application. They discuss how to make a web-based version of it.


  In part 2 (chapters 10–15), Erik, Emily, and Simon work on a web version of their application. They create web-based menus, connect a database, and work on styles and colors. Finally, they test their application on smartphones and tablets.


  In chapter 10, Emily joins the brothers. Simon shows Emily and Erik how to create a very simple web application. They learn how to use web forms and menus.


  In chapter 11, Emily and Erik work on creating web forms and menus for their coffee shop.


  In chapter 12, Simon explains to Emily and Erik how to use databases to store orders. They learn how to use Structured Query Language (SQL) to do that.


  In chapter 13, the friends start making their web application pretty. They learn how to use fonts, colors, and images on web pages.


  In chapter 14, Simon shows Emily and Erik how to use artificial intelligence (AI) to improve their application code, write comments, and explain error messages.


  In chapter 15, Emily, Erik, and Simon make the application available to their smartphones and tablets and test it. It works! They discuss their next steps: how to make the application available on the cloud and how to add more features to it. They decide to continue working on the application, but to use a website to exchange their ideas.


  I suggest reading this book as a story, chapter by chapter. Please don’t skip the parts marked as “YOUR TURN.” You’ll have to write the code that Erik, Emily, and Simon wrote, but in your own way. Use your imagination, change things, and create your own unique application! Sometimes, you’ll want to take a break. Sometimes, you’ll want to re-read a chapter to understand it better. That’s okay. Go through the book at your own pace—just don’t drop out!


  If you’re stuck on some piece of code, try to copy it from our code repository (discussed next). If something isn’t clear, ask a question in the liveBook forum (discussed shortly).


  
About the code


  The source code for this book can be found on GitHub: https://github.com/pavelanni/pythonicadventure-code. At the end of each chapter is a link to the code for that chapter. You can also get executable snippets of code from the liveBook (online) version of this book at https://livebook.manning.com/book/a-pythonic-adventure.


  This book contains many examples of source code, both in numbered listings and inline with normal text. In both cases, the source code is formatted in a fixed-width font like this to separate it from ordinary text.


  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.


  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.


  
liveBook discussion forum


  Purchase of A Pythonic Adventure 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/a-pythonic-adventure/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.


  
Other online resources


  The book has a companion site: https://pythonicadventure.com. On this site, we collected some ideas for other similar projects (in case you don’t like the coffee shop project), troubleshooting information, and ideas for improving the application.


  The best source for information about Python is the official site: https://www.python.org. You’ll find all the necessary documentation, blogs, articles, and tutorials there. One of the most useful sites for beginners is this collection of links to other resources: https://wiki.python.org/moin/BeginnersGuide.


  
Going further


  After finishing this book, you’ll be ready to work with Python more seriously. Consider the following books as you continue your Pythonic Adventure:


  
    	
      Tiny Python Projects by Ken Youens-Clark (https://www.manning.com/books/tiny-python-projects)

    


    	
      Python Workout by Reuven M. Lerner (https://www.manning.com/books/python-workout)

    


    	
      Practices of the Python Pro by Dane Hillard (https://www.manning.com/books/practices-of-the-python-pro)
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1 Coffee for friends: First steps


  In this chapter


  
    	
Erik gets an idea


    	
Erik and Simon discuss the future application


    	
Erik installs a code editor and tries to run his first program in Python


    	
Simon explains how to use variables


    	
Erik writes his first dialogue in Python

  


  It all started on a sunny summer day. Erik came home with an idea: he wanted to prepare coffee drinks for his friends. Who knew that he would create his own online application for that?


  “I’ll make it just like at Starbucks, with many flavors and toppings,” he thought. “I think I have everything I need: coffee, three or four flavors to add, and some chocolate cream for toppings. Great!”


  “Where’s my iPad?” he asked his older brother Simon.


  “Where you left it. Why?”


  “I need it to collect orders for my coffee shop!”


  He came back several minutes later with notes on his iPad, prepared four drinks for his friends, and left again.


  “Wasn’t it a good idea?” he asked Simon, when he came home with four empty plastic cups.


  “Yes, great idea,” Simon said. “But . . .”


  “What ‘but’?” Erik asked. He felt that his older brother wanted to ruin his day—as he usually did.


  “You used your iPad to take orders, but you used it just as a plain paper notepad. You could create a simple application for your coffee shop and use it to take orders.”


  “You mean, like in an online shop? With menus and all that?” Erik already imagined his own web store with a huge title at the top: “Erik’s Coffee Shop.”


  “Yes, of course. You know a bit of Python from that online course you took, don’t you?”


  “Yes, but I don’t remember much. We did some exercises . . . I think it will be difficult to make it look like a real online shop.”


  “Don’t worry,” Simon said. “We’ll do it step by step. I did several projects like this for my robotics team at school.”


  Note Don’t worry if you don’t have any programming experience at all. Erik didn’t remember much from his classes anyway, so we’ll start at the very beginning.


  Simon was in his last year of high school. He had learned Python several years ago and used it in the school’s Computer Science Club and, more recently, on his robotics team.


  “So you are saying we can build a real online application?” Erik was not convinced.


  “Yes, sure. If you don’t drop out from my class,” Simon smiled, “you will build it in a couple of weeks. Then your customers will be able to choose whatever drink they want, add flavors . . .”


  “And toppings!” Erik added.


  “Yes, and toppings. And after they confirm the order, you’ll see it on the orders page. You’ll know what to prepare and for whom. Something like this,” and Simon took a piece of paper and started to draw a simple web page. “This will be your order page.
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  “And this will be your list of orders.”


  
    [image: ]

  


  “Cool! Do you think we can do it?” Erik still couldn’t believe his brother.


  “Of course! As I said, just don’t drop out. You have plenty of time to finish it during your summer break.”


  Note There are several other project ideas that you can use if you don’t like the coffee shop idea. Some of them will be discussed when Erik’s friend Emily joins him in later chapters. Look for more details in appendix A.


  
First things first: Installation


  “Let’s start with some simple things. You will remember Python very quickly. Do you have it installed on your laptop?” Simon asked.


  “No, I don’t think so.”


  “Here is a great Python editor, designed specifically for beginners like you. It’s called Mu. Try to find it and install it. You can do it, I’m sure.”


  Erik found the website where he could download it: https://codewith.mu/.


  
    [image: ]

  


  He downloaded the installation program from the Download page: https://codewith.mu/en/download.


  
    [image: ]

  


  He clicked the Instructions button and found an instructions page with all the steps for his computer.


  “Don’t worry, it’s not a toy. It’s a perfect editor,” Simon said. “We use it on our robotics team to work with microcontrollers. As you can see, there are versions for Windows, macOS, and Linux. I use the Linux version with my team.”


  note You can find all the necessary links and instructions in appendix B.


  “Are there other editors for Python?” Erik didn’t want to just follow his brother’s directions.


  “Yes, of course, many of them. Another good option for beginners is Thonny. Look here: https://thonny.org/.”


  
    [image: ]

  


  “I like it!” said Erik. “And the name is funny.”


  “And, of course, there are other code editors that work on every platform:


  
    	
      VS Code (https://code.visualstudio.com/)

    


    	
      Sublime Text (http://www.sublimetext.com/)

    

  


  “They all work perfectly with Python. Even the very old editors, like Vim (https://www.vim.org/) and Emacs (https://www.gnu.org/software/emacs/), support Python, but you have to be a very serious programmer to use them,” and Simon winked at his brother.


  “Mu and Thonny,” Simon continued, “both include Python when you install them. To use Python with other editors, you have to install it first. On some systems, like Linux and macOS, Python is already installed from the beginning. On Windows, you’ll need to install it. I can show you how later if you want.”


  
    Your Turn! Install your Python environment


    Now it’s your turn. Open your laptop or desktop and install the Mu editor. You can find the complete instructions for different platforms in appendix B (it’s available for Windows, macOS, and Linux).


    If you prefer some other editor, feel free to install it instead of Mu. Don’t be afraid to experiment!

  


  
How to talk to a computer


  “Let’s start Mu and begin writing your coffee shop program,” Simon said.


  Erik launched Mu and saw its first window.
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  “Select Python 3 from the menu and click OK,” Simon suggested.


  Erik did what Simon said. “From now on,” Simon continued, “Mu will remember that you prefer to use Python 3. Maybe you noticed that there are some other modes that can be used to work with microcontrollers, build web applications, and do other things. But for now, we need only the Python 3 mode.”


  Now Erik had the editor window in front of him.
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  “What should I write here?” Erik asked.


  “What do you want your program to do first?”


  “It should say ‘Welcome to Erik’s Coffee Shop!’”


  “Great! Let’s write it. Remember the print() function in Python?”


  Erik started to type. This first step was easy.
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  “Now what?”


  “Now you run it. Click Run.”
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  Erik clicked the button, and suddenly another window appeared asking if he wanted to save the program. That was easy. Erik typed the name of the file, coffeeshop, and was ready to press Enter to save the file when Simon said, “Wait, wait . . . don’t forget to add .py to the filename. You have to let your text editor know that it’s a Python program. Mu will add it automatically, but other editors won’t, so make sure all your Python files are named with .py at the end.”
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  Erik added .py to the filename and saved the file. Immediately after, he noticed another window at the bottom of the editor window. There was the coffee shop greeting—precisely as he wanted it!


  “It works!” Erik was delighted.


  “Of course it works. Why shouldn’t it?” Simon answered. “But you wanted to collect orders, didn’t you?”


  “Yes, I’d ask my client’s name and what they want.”


  “And then?” Simon obviously knew the answer, but he wanted Erik to find it himself.


  “And then I’d print ‘Hello! Here is your order:’ and show their name, flavor, and topping, like on a real receipt.”


  “Good idea,” Simon said. “But look: when you are writing your program, you don’t know what your friend wants to order, right? So you can’t write in your program ‘You ordered caramel.’ Also, different clients order different things. It will be caramel for Alex and strawberry for Emily. So you see, your flavor varies from order to order, and so does the client’s name. Remember what this thing is called in programming?”


  “It’s a variable!” Erik was glad he remembered that from the Python course he took several months before.


  “Right!” Simon was glad too. “A variable is like a box: you can put something into it, and then open it and see what’s in the box. You can also replace what’s in the box with something else.”


  “In our case,” Simon continued, “let’s start with a box called answer and store whatever you hear from your client in that box. You ask your client their name, and they answer ‘Alex,’ for example. You put this answer in the box called answer and keep it there. When you want to print it out, you tell Python: ‘Please print whatever is now in the box called answer.’ The next client’s name may be Emily, so you put ‘Emily’ in the box. And next time, Python will print ‘Emily’ not ‘Alex,’ because that is what is now in the box called answer. Let’s write the code for this.”


  “Right here, in the same file?” Erik asked.


  “Sure, go ahead and continue in the same file. To get something from the client, we use the function called input(). When you call it, it waits for the user to enter something. So the user types something on the keyboard and presses Enter. Then the function returns whatever the user entered.”


  “Wait, wait,” Erik stopped Simon. “What do you mean—‘returns’? And also, you are talking about functions. Of course I know what they are, but can you tell me what you mean by ‘functions’?” Erik didn’t want to show that he barely remembered anything about functions from his previous class.


  “A function is a piece of code that does something. Almost every piece of code does something, but some pieces of code we use more often than others. You will create your own functions later, but for now we’ll use functions written by somebody else. There are operations that people use often, such as printing something. You didn’t notice it, but you already used a function when you wrote print() in your previous program. In programming, we say that you call a function.”


  “Aha, I see,” Erik said. “Something with parentheses is called a ‘function’.”


  “Right. And you can put something inside those parentheses, and the function will do something with it. For example, it will print your message. The things you pass into a function are called arguments. Sometimes an argument is a string, sometimes it’s a number, and sometimes there are several arguments.”


  “What’s a ‘string’?” Erik asked.


  “In this case, a string is a word or several words. We’ll use them often, so it’s good that you asked,” Simon said.


  “We say we ‘pass arguments’ to a function,” Simon continued. “The function will do something with the arguments and get something as a result. For example, it might calculate something, or do something with a string that you passed, like converting it to ALL CAPS or encrypting it. And then it returns that result to your main program.”


  “But how do I see the result?” Erik asked. “Will the function print it?”


  “No, it won’t. This is where we need variables. We tell Python: ‘Please call this function with these arguments, and please put whatever it returns into this box, sorry, this variable.’ All that is done using a simple ‘equal’ sign, like this: =. For example, if you want to call the input() function and put what it returns in the variable answer, you simply write this:

  answer = input()


  “And after you save the client’s answer, you can print it. You call the print() function and pass your variable as an argument.”


  “Great,” Erik said. “Now I see how to write it.” He started typing in the editor. In a minute or two, he had this:

  print("Welcome to Erik's Coffee Shop!")
 
answer = input()
print(answer)


  “Should I run it?” he asked Simon.


  “Sure, go ahead, click Run [image: ]


  Erik clicked Run [image: ]


  “It says ‘Welcome to Erik’s coffee shop’ and then nothing.”


  “What did you expect?” Simon asked.


  “That it would ask me my name.”


  “But you didn’t tell Python that it should ask something. Now it’s waiting for your input. Type something.”


  Erik typed “Erik” and pressed Enter.


  Python printed Erik.
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  “It works!” Erik said.


  
    Your Turn! Write your first dialogue


    Write the dialogue program that Erik just wrote. It’s a short program, so I recommend that you type it yourself instead of copying it from the book. Create a name for your coffee shop and use it in the first “Welcome” message. Or you can create some other shop if you want. What will it sell? Ice cream? Pizza? Flowers? Pet toys?


    Try to run your program. Does it do what you expect it to do? If it doesn’t, copy it from the book or from the book’s website (https://github.com/pavelanni/pythonicadventure-code/tree/main/ch01) and run it again. It should work.

  


  “Yes, it works,” Simon said, “but let’s make it more user friendly. Remember, you were confused when it said nothing except ‘Welcome.’ You should tell your user what you expect from them. Also, instead of printing just Erik, you could add something like ‘Here is your order, Erik.’


  “You can pass this string to the input() function as an argument. We call it a prompt string. It explains to the user what we expect from them. And in the print() function, you can add the string you want to print before the answer variable. Let me help you.”


  Simon helped Erik add those strings to the code, and this is what it looked like after that:

  print("Welcome to Erik's Coffee Shop!")
 
answer = input("Please enter your name: ")
print("Here is your order, ", answer)


  Simon noticed that Erik was looking for the Run button [image: ], and he explained: “Before clicking Run [image: ] again, you have to stop your previous Python session. See the three angle brackets? They mean that Python is running and waiting for your input. I’ll explain how to use Python this way later, but for now, just click Stop [image: ] and then click Run [image: ] again.”


  Now the program asked for the order and answered exactly as Erik programmed it:

  Welcome to Erik's Coffee Shop!
Please enter your name: Erik
 Here is your order, Erik
>>>


  
    Your Turn! Make your program more user friendly


    Add a prompt and an output string to your first program. Create a prompt asking the client for their name, like “Glad to see you! What’s your name?”

  


  “That looks much more user friendly, doesn’t it?” Simon asked. “Always think about your users and ask yourself: ‘Is it clear what I expect from the user? Can they possibly make a mistake here?’


  “Now,” Simon continued, “we have to ask your client about their order. You said you have coffee and chocolate. And you said something about flavors and toppings?”


  “Yes,” Erik said, “I want to ask them which topping and flavor they want.”


  “Well, go ahead and ask them. You can just repeat the same code, but don’t forget to change the prompts. And I think you should print the whole order at the end, not after each question. Try it.”


  Erik wrote this code and stopped at the last line:

  print("Welcome to Erik's Coffee Shop!")
 
answer = input("Please enter your name: ")
answer = input("Please enter your drink: ")
answer = input("Please enter your flavor: ")
answer = input("Please enter your topping: ")
print("Here is your order: ", answer)
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