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Dart Programming Fundamental

By

Sarful Hassan

Preface

Dart is a modern, fast, and productive programming language designed to build scalable applications across multiple platforms. It powers the Flutter framework and is widely used for creating high-performance mobile, web, and desktop applications. With its clean syntax, strong typing, and powerful asynchronous features, Dart allows developers to write reliable and maintainable software.

This book is designed to help beginners build strong Dart programming fundamentals step by step. It introduces the core concepts of the language and gradually moves toward advanced features such as asynchronous programming, generics, testing, and package management.

The goal of this book is simple: help you understand Dart clearly so you can confidently move toward real-world development, including Flutter applications.

Who This Book Is For

This book is intended for beginners who want to learn Dart programming from scratch. It is suitable for students, self-taught developers, and programmers from other languages who want to start Flutter development or explore Dart for backend or CLI applications.

How This Book Is Organized

The book begins with course foundations and environment setup so you can start writing Dart programs quickly. It then covers core language fundamentals including variables, data types, operators, control flow, loops, and functions. After that, the book explores collections, strings, numbers, and object-oriented programming concepts.

Later sections introduce advanced topics such as inheritance, interfaces, mixins, error handling, asynchronous programming with futures and streams, generics, file I/O, package management, and testing. The final section prepares you for using Dart in Flutter development.

What Was Left Out

This book does not focus on building full Flutter applications or deep framework-specific UI concepts. It also avoids highly specialized performance tuning or compiler-level details. The focus remains on building a strong and practical foundation in Dart programming.

Release Notes

First Edition

This edition provides a complete beginner-to-intermediate foundation in Dart programming, covering language fundamentals, object-oriented programming, asynchronous programming, testing, and package management.

Notes on the First Edition

The first edition focuses on clarity and structured learning. Each concept is explained progressively and reinforced through small projects designed to strengthen practical understanding.

How to Contact Us

mechatronicslab.net@gmail.com

Free Learning Website

mechatronicslab.net

Acknowledgments for the First Edition

Thanks to the programming learners and developer communities whose curiosity, questions, and learning journeys inspired the creation of this book.

Copyright

© mechatronicslab.net

All rights reserved.

Disclaimer

This book is provided for educational purposes only. The author and publisher are not responsible for any software issues, project outcomes, or development results resulting from the use of the material in this book.

Important Notice

Do not copy, distribute, publish, or use any part of this book or its content on other platforms or websites without prior written permission from mechatronicslab.net. You can access free learning resources exclusively at mechatronicslab.net.
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Section 1 — Course Foundations (Dart Programming)
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Lesson 1- Welcome to the Dart Programming Course
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Chapter Overview  

In this chapter, we will take our first steps into the world of Dart programming. Imagine Dart as a useful tool, just like a hammer is for building a house. Here, we'll get familiar with what Dart is, meet your instructor, and outline what you'll learn in this course. By the end, you'll know how to use this course effectively and what tools you need to get started.

Instructor Introduction  

Hello! I’m thrilled to be your guide on this journey into Dart programming. I’ve spent years coding and teaching others to code. My goal is to make learning Dart as enjoyable and straightforward as possible. Think of me as your friendly coach—here to help you succeed, step by step.

Course Goals  

This course aims to introduce you to Dart in a way that feels comfortable and enjoyable. Here’s what you can expect to learn:

1. Basic Concepts: You’ll understand what programming is and how Dart fits into it.

2. Basic Syntax: You’ll learn the fundamental rules of writing Dart code, just like learning the grammar of a new language.

3. Working with Variables: Imagine containers that hold different types of data; you’ll see how to create and use them.

4. Control Structures: Get to know how to make choices in your code—like deciding what to do if it rains or if the sun is out.

5. Functions: Learn how to break down tasks into smaller pieces, making your code cleaner and easier to manage.

Who This Course is For  

This course is designed for absolute beginners—those who might feel nervous about programming. If you’ve never written any code before or are unsure what coding is, you’re in the right place! Everyone starts somewhere, and I’ll be here to help you every step of the way.

How to Use This Course Effectively  

To get the most out of this course, consider the following tips:

1. Take Your Time: Don’t rush! Each concept builds on the previous one, so it's crucial to understand the basics before moving on.

2. Practice Regularly: Try coding examples as you learn. Just like learning to ride a bike, practice helps solidify your skills.

3. Ask Questions: If something doesn't make sense, don’t hesitate to ask. Curiosity is key in learning.

4. Stay Positive: It’s completely normal to feel frustrated sometimes. Coding is like solving a puzzle—challenges are part of the fun!

Required Tools Overview  

To get started with Dart, you'll need a few tools. Here’s a simple list:

1. Dart SDK: This is the software that allows you to write and run Dart programs. It’s similar to having a paintbrush for your artwork.

2. Code Editor: You can use an editor like Visual Studio Code, which is like your workspace where you’ll create your Dart projects.

3. Internet Access: Sometimes, you might want to look something up online or access Dart’s official documentation.

Once you have these tools set up, you’ll be ready to dive into the exciting world of Dart programming. Let’s get started!



	[image: ]

	 
	[image: ]





[image: ]


Lesson 2- What is Dart Programming and Where It Is Used
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Chapter overview  

In this chapter, we’re going to explore Dart programming, a language that is user-friendly and versatile. You’ll learn about its history, key features, and where you can find it in the tech world today. By the end of this chapter, you'll have a solid understanding of why Dart is important and how it fits into modern application development.

Dart history  

Dart was created by Google and first released in 2011. Think of Dart as a refined tool designed for ease of use, much like a comfortable kitchen knife that feels just right in your hand. Initially, it aimed to replace JavaScript in some web applications but evolved into something much greater. Over the years, Dart gained popularity, especially with the rise of Flutter, a UI toolkit that makes beautiful apps for both iOS and Android. Just as quality kitchen tools are essential for cooking, Dart became a reliable choice for developers creating modern applications.

Key features  

Let’s break down some features that make Dart stand out:

1. Easy to learn: Dart is designed to be straightforward. If you've ever followed a recipe to make a simple dish, you can grasp Dart's basic principles.

2. Strongly typed: Dart encourages you to specify types for your variables (like saying, “This is an apple” vs. “This is a fruit”). This helps avoid mistakes. Just as knowing what ingredients you need prevents cooking disasters, declaring types helps prevent errors in programming.

3. Asynchronous programming: Dart allows developers to write code that handles tasks like fetching data from the internet without making the application freeze - similar to multitasking in the kitchen.

4. Cross-platform: With Dart, developers can create apps for various platforms without starting from scratch for each one - like baking a cake that can be enjoyed by everyone at a party.

Where Dart is used  

Dart isn't limited to one area; it’s like a Swiss Army knife for developers. Here’s where it shines:

	
Web development: Dart can be used to build web applications. Imagine crafting a smooth, fast website where users feel as at home as they do in a cozy café.Mobile development: It’s widely used in creating apps for Android and iOS. Apps built with Dart and Flutter run beautifully on both platforms, letting developers save time and effort, much like cooking a meal that can please different tastes.Server-side applications: Dart can also run on servers, making it versatile. Think of it as a chef who not only prepares dishes for customers but also manages the kitchen behind the scenes.


Dart in Flutter  

You’ll frequently hear Dart mentioned in the context of Flutter, which is like the dazzling wrapping of a beautifully cooked meal. Flutter uses Dart to create visually appealing, high-performance mobile apps. By using Dart with Flutter, developers can build apps that look and feel native on both iOS and Android. It’s like baking a cake that’s not only delicious but also looks stunning on the plate.

Real-world use cases  

To make it all more relatable, let’s look at some examples of where Dart and Flutter have been effectively used:

	
Google Ads: The mobile app for managing Google Ads campaigns is built using Dart and Flutter, allowing users to track their advertising efficiently.Ali Baba: This major e-commerce platform uses Dart for some of its applications, helping millions of people shop online seamlessly.Reflectly: An app that employs Dart and Flutter for journaling, making it visually appealing while also ensuring that users have a smooth experience.


In summary, Dart programming is not just a language; it's a powerful tool that helps developers create applications across multiple platforms. As you start to learn Dart, imagine it as your key ingredient for building exciting digital experiences.



	[image: ]

	 
	[image: ]





[image: ]


Lesson 3- Dart Programming vs Other Languages
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Chapter overview

In this chapter, we will explore how Dart compares to three popular programming languages: JavaScript, Kotlin, and Swift. Understanding these comparisons will give you a better idea of when to use Dart and how it fits into the larger programming landscape. By the end, you'll feel more confident about why Dart might be a good choice for your projects.

Dart vs JavaScript

Let’s imagine you’re building a toy car. JavaScript is like a versatile builder. It can create lots of different toy cars, but sometimes it gets a bit confusing when you want to add special features. For instance, if you want your toy car to turn lights on and off, you need to write a lot of code, and things can get cluttered.

On the other hand, Dart is like a specialized toy car builder who knows exactly how to make those fancy features a breeze. With built-in tools and clear organization, Dart helps you create your toy car smoothly. So, if you’re building a web app, and you want organized code that’s easy to read and maintain, Dart is a great choice.

In short, if you need flexibility and lots of quick changes, JavaScript shines. But if you want a more structured and clean environment to build your applications, Dart is the way to go.

Dart vs Kotlin

Now, think about Kotlin as another toy car builder, but tailored for a different world—Android apps. Much like Dart, Kotlin is designed to be easy to read and write. Both languages focus on reducing code clutter, which makes them beginner-friendly.

However, if our toy car builder (Kotlin) is mainly working with Android, Dart excels when creating cross-platform apps. It can build for both Android and iOS with one codebase! Imagine your toy car can work on different terrains—gravel, sand, and concrete—all without needing to change the wheels. That’s what Dart offers. If you’re looking to develop apps that run on multiple devices, Dart could be the right choice for you.

Dart vs Swift

Next up is Swift, which focuses on building apps for Apple devices like iPhones and iPads. Swift is similar to Dart in its syntax, meaning it’s designed to be easy to read. Think of Swift as a super fancy toy car builder that only makes premium products for one type of customer—Apple fans.

Dart, in contrast, is more like a versatile tool that can create not just one type of toy car but many kinds for different playgrounds! If you want to build an app that runs everywhere, choosing Dart is a smart move. Swift is excellent for iOS, but if you want to spread your wings beyond that, Dart helps you reach more users with less effort.

Performance overview

When we talk about performance, it’s like discussing how quickly your toy car races around a track. Dart compiles to native code, which means it can run fast on devices without needing extra tools. This makes your app snappy, similar to a well-oiled toy car zooming past competitors.

JavaScript needs a browser to run, which can slow it down sometimes. Kotlin does well on Android but might not be as quick when compared to Dart’s full capabilities across platforms. Swift is usually very fast on Apple devices, but again, it’s only for that specific environment.

In summary, if you want your app to be quick and efficient, Dart’s performance is one of its strongest points, especially for cross-platform development.

When to choose Dart

You might be wondering when you should choose Dart over other languages. Here’s a simple way to think about it: 


	
Cross-platform needs: If you want your app to run on both Android and iOS, Dart is like the perfect multi-tool.  

	
Easy to learn: Dart has a friendly syntax and structure, making it less intimidating for you as a beginner.

	
Fast and smooth performance: If speed is crucial for your project, Dart offers great capabilities to keep your app running efficiently.

	
Strong community and resources: Dart has great documentation and community support, so you won’t be alone in your learning journey.



In conclusion, Dart stands out not just because of its cool features, but also because it simplifies the process of building apps that can reach a broader audience. Choosing the right tool for the job can make all the difference, and Dart may just be the right fit for your next adventure in programming!
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Lesson 4 - Course Roadmap (What You Will Learn in Dart Programming)
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Chapter overview  

In this chapter, we'll outline your journey through Dart programming. Think of it as a treasure map guiding you through various learning points. By the end of this course, you'll not only understand Dart but also be able to create your own projects. We’ll start from the very basics and work our way up to more complex concepts. 

Beginner to advanced journey  

Imagine starting with building blocks. At first, you'll learn the simplest pieces of Dart. We'll cover variables, data types, and how to write basic programs. As we progress, we'll introduce more advanced concepts like functions, object-oriented programming, and libraries. It’s like progressing from building a simple sandcastle to constructing a whole imaginary city. Each new concept will fit snugly with what you've already learned, giving you the confidence to tackle the next challenge.

Section walkthrough  

The course is divided into several sections:  

1. Getting Started: You’ll learn how to set up Dart on your computer and run your first program. This is like unpacking your tools before starting a DIY project.

2. Basics of Dart: Here, you'll discover key topics such as variables and data types. It’s akin to learning the difference between a hammer and a screwdriver.

3. Control Structures: You’ll dive into conditions and loops, which are essential for making decisions in your code. Think of it as deciding how to navigate a maze.

4. Functions: Functions will help you organize your code better. Imagine breaking a big job into smaller, manageable tasks — that’s what functions do.

5. Object-Oriented Programming: You’ll get to understand how to create classes and objects, which is like making your own unique toys that share similar parts.

6. Error Handling: As you build, sometimes things don’t work. We’ll learn how to catch and fix errors, similar to how a detective solves a mystery.

Skills you will gain  

By the end of our journey, you'll have a solid foundation in Dart programming. You will be able to write your own small programs, understand how software works, and even collaborate on larger projects! You’ll gain skills such as logical reasoning, problem-solving, and the ability to break down complex topics into easy steps. This is like learning to ride a bike; at first, it seems tricky, but soon you’ll be zooming down the street with confidence.

Project preview  

To wrap up the course, you’ll work on a project that showcases everything you’ve learned. Imagine creating a weather app that displays current temperatures for different cities. You'll put into practice your skills in variables, conditions, and functions while building something you can share with friends. This project not only reinforces your learning but also gives you a taste of what it’s like to build software that can be used in the real world. 

As we embark on this journey, remember that everyone starts somewhere. With each lesson, you’ll grow more confident and capable, turning you from an absolute beginner into a budding Dart programmer. Let's get started!
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Lesson 5 - Installing Dart SDK
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Chapter overview

In this chapter, we will explore how to install the Dart SDK on your computer. Think of the Dart SDK as a toolbox full of tools you will need to build amazing things with Dart programming. We’ll go through what you need to get started, how to download the SDK, and how to make sure everything is working after installation. Let’s break it down into friendly steps!

System requirements

Before we can start downloading Dart, we need to check if your computer can handle it. Here are the requirements depending on whether you're using Windows, Mac, or Linux:

	
Windows: You will need Windows 7 or later, and at least 2GB of RAM.Mac: Recent versions of macOS will work just fine.Linux: Most modern distributions will work, but make sure you have at least 2GB of RAM.


Think of these requirements like the minimum ingredients needed for a recipe. If you don’t have them, you won’t be able to bake your cake!

Downloading Dart SDK

Now that we know our computer meets the requirements, we can get the Dart SDK! 

1. Open your web browser (that’s the program you use to access the internet).

2. Type "Dart SDK download" in the search bar.

3. Click on the link that says "Dart - Download" (you should find it from the Dart official website).

4. Choose the version that fits your operating system (Windows, Mac, or Linux).

It’s like choosing the right flavor of ice cream; you want to make sure it suits your taste!

Installation steps

Next, let’s install the Dart SDK on your computer. We’ll go through the steps for each operating system:

	
Windows:  1. Find your downloaded file (usually in the ‘Downloads’ folder).


2. Double-click the file to open it.

3. Follow the prompts on the screen. You can usually just click "Next" until you see “Finish.”

	
Mac:  1. Open the downloaded file.


2. Drag the Dart SDK folder to your Applications folder. 

3. It’s like moving your new toy to the playroom where you can easily find it!

	
Linux:  1. Open the terminal (think of it like a magic box where you can type commands).


2. Use the command tar xvf dart-sdk-linux-x64-release.zip to extract files.

3. Move the directory to a permanent place: sudo mv dart-sdk /usr/lib/.

4. Update your PATH by adding export PATH="/usr/lib/dart-sdk/bin:$PATH" to your .bashrc or .bash_profile.

Now you have installed your Dart SDK! You have just set up your tools for exciting projects ahead!

Verifying installation

The final step is to make sure everything is working, just like checking if your device has battery before using it. 

1. Open a terminal (or Command Prompt on Windows).

2. Type dart—version and hit enter.

You should see the version number of Dart that you installed. If you see that, congratulations! You’ve properly installed your Dart SDK! If it doesn’t work, double-check your installation steps.

And that’s it! You are ready to dive into the world of Dart programming. You’ve taken an important step by installing your toolkit, and I’m excited for what you will build next!
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Lesson 6 - Setting Up Development Environment
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Chapter overview  

In this chapter, we’ll create a cozy space for your coding adventures! Think of your development environment like your workshop where you will craft beautiful art (in this case, software). We will use a tool called Visual Studio Code (VS Code) that feels welcoming and friendly. We'll cover setting up VS Code, adding the Dart extension (which is like getting your paintbrush for art), and running your first Dart files. Let’s get started!

VS Code setup  

First, let’s download and install Visual Studio Code. Grab your computer, and let’s go step by step.

1. Open your web browser and search for “Visual Studio Code download.”  

2. Click the official site link, and locate the download button that matches your operating system (Windows, macOS, or Linux).  

3. After the download finishes, open the installer. Follow the prompts to install it. It’s like putting together a puzzle—just follow the pieces!  

4. Once installed, open Visual Studio Code. You'll see a friendly, welcoming screen.

Dart extension  

Now, let’s add the Dart extension, which is like adding new tools to your workshop.

1. Look for the Extensions view icon on the sidebar (it looks like four squares that form another square). Click on it.  

2. In the search bar at the top, type "Dart." You’ll see a list of results!  

3. Find the Dart extension (the one made by Dart Team), and click the install button.  

4. Once installed, it’s ready to help you write Dart code. You can think of it as a tool that helps you create better and faster.

Running Dart files  

It’s time to run your first Dart file. This is where the magic happens!

1. First, let’s create a new file. Click on the "File" menu at the top, and select “New File.”  

2. Now, let’s save it. Go to the "File" menu again and choose “Save As.” Name your file “hello.dart”. Make sure to end it with ".dart" so that our Dart extension recognizes it.  

3. In the new file, type this simple code:

––––––––
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dart

void main() {

print('Hello, World!');

}






––––––––
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4. Now, let’s run it! Open the terminal within VS Code. You can do this by clicking on "Terminal" from the top menu and selecting "New Terminal."  

5. In the terminal that appears at the bottom, type the following command:

––––––––
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dart hello.dart






––––––––
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6. Press "Enter," and voilà! You should see “Hello, World!” displayed in the terminal. Just like that, you created and ran your first Dart program! Imagine it as completing your first piece of art—it’s a beautiful start!

IDE tips  

As you start your journey with VS Code and Dart, here are some friendly tips to help you along the way:

1. Explore the layout: VS Code has different panels for files, terminal, and extensions. Familiarize yourself with where everything is, like finding your favorite tools in your workshop.  

2. Customize your appearance: You can change themes and font sizes in the settings. Make it feel comfortable for you, like arranging furniture in your workspace.  

3. Use shortcuts: Learning shortcuts like Ctrl + S to save your work can speed things up and make you feel like a pro.  

4. Take breaks: Coding can be like running a marathon; sometimes you need to catch your breath before continuing.  

5. Don’t hesitate to explore: Try different features in the IDE. Discovering new tools can feel like finding hidden treasures!

With your development environment set up, you’re now ready to delve deeper into Dart programming. Remember, every great artist started with the basics, just like you!
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Lesson 7- Your First Dart Program
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Chapter overview  

In this chapter, we're going to take our first exciting steps into programming with Dart! We’ll create a simple program that prints a message to the screen. By the end of this lesson, you’ll understand how to create a Dart file, write a print statement, run your program, and comprehend what the output means. We'll also touch on some common mistakes beginners make so you can avoid them.

Creating first file  

Let’s start by creating your first Dart file. Think of a Dart file like a blank page in a notebook where you'll write your programming instructions. 

1. Open your code editor: If you don't have one yet, you can download Visual Studio Code (VS Code) or another text editor like Sublime Text.

2. Create a new file: Click on "File" and then "New File" in your editor.

3. Save the file: Save it by clicking "File" then "Save As". Name your file hello.dart. The .dart at the end tells your computer that this file contains Dart code.

Writing print statement  

Now it's time to write our first line of code, which is a print statement. This statement will show a message to anyone who runs your program.

1. In your hello.dart file, type the following code:


dart

void main() {

print('Hello, Dart!');

}






––––––––
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Here’s what’s happening:


void main() is like saying "This is where my story starts!" It tells the Dart engine to run whatever is inside the curly braces {} next.print('Hello, Dart!'); means "Hey, Dart! Please show this message on the screen."



Running program  

Now that we’ve written our code, it’s time to run our program and see the message in action!

1. Open a terminal: You can usually open a terminal in your code editor, or you can use the command line on your computer.

2. Navigate to your file location: If your hello.dart file is on your Desktop, type:


bash

cd Desktop






This command tells your computer to go to the Desktop where the file is stored.

3. Run the Dart file: Type the following command and hit Enter:


bash

dart hello.dart






You should see the message appear on your terminal that says "Hello, Dart!"

Understanding output  

Great job! Now let’s talk about what happened when we ran our program. When you executed dart hello.dart, Dart looked for a main() function to start with. It found our main() and executed the print statement inside it. That's why you saw "Hello, Dart!" on your screen!

Think of it like cooking a recipe: the main() function is the beginning of the recipe, and the print() function is like a step that tells you to show your dish to someone. If the recipe didn’t have instructions, you wouldn’t know what to do next.

Common mistakes  

As with anything new, beginners often make a few common mistakes. Here’s what to watch out for:

1. Not saving the file: If you forget to save your file before running your program, you might see an error. Always save your work!

2. Typos: Check for spelling errors in your code, especially for words like print()—the parentheses and quotation marks matter.

3. Not using curly braces: Remember to always have the curly braces {} around your code in the main() function. They indicate which instructions belong to that function.

Now you’ve taken your first steps as a Dart programmer! Keep practicing, and soon enough, you’ll be writing more complex programs.
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Lesson 8 - Project: Dart Environment Verification Tool
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Project overview  

In this lesson, we’ll create a simple Dart tool that checks if your Dart programming environment is set up correctly. Think of it like a friendly checklist that helps you ensure everything is ready for coding. Just like checking if you have everything before heading out for a picnic, we will ensure your computer is ready for Dart programming.

Requirements  

Before we start writing code, let's gather what you need. You will need:

1. A computer with Dart installed. If you haven’t installed it yet, visit the [Dart SDK page](https://dart.dev/get-dart) and follow the instructions for your operating system.

2. A text editor. You can use anything from Notepad to Visual Studio Code. Choose one you're comfortable with.

3. Basic understanding of how to open a terminal or command prompt depending on your operating system.

Writing code  

Now that we have everything ready, let's write our code. Open your text editor and create a new file named env_verification.dart. We’ll add some code to check if Dart is functioning properly. Here’s a simple piece of code you can start with:

––––––––
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dart

import 'dart:io';




void main() {

// Check Dart version

var processResult = Process.runSync('dart', ['—version']);




if (processResult.exitCode == 0) {

print('Dart is installed properly.\nVersion: ${processResult.stdout}');

} else {

print('Dart is not installed properly.\nError: ${processResult.stderr}');

}




// Check Flutter installation (optional)

processResult = Process.runSync('flutter', ['—version']);




if (processResult.exitCode == 0) {

print('Flutter is installed.\nVersion: ${processResult.stdout}');

} else {

print('Flutter is not installed.\nError: ${processResult.stderr}');

}

}






––––––––
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This code executes two commands: one to check the Dart version and another (optional) to check if you have Flutter installed, which is often used alongside Dart.

Save and run  

After writing your code, save the file. Make sure it ends with .dart. Now let’s run it! 

1. Open your terminal (Command Prompt, PowerShell, or Terminal).

2. Navigate to the directory where you saved your env_verification.dart file. You can do this with the cd command followed by the folder path.

3. Type dart env_verification.dart and hit Enter.

Checking Dart version  

When you run the program, it should output the current version of Dart installed on your machine, along with a message indicating whether it’s set up correctly. If there’s no Dart installed or if there is an issue, it will print an error message instead.

Environment validation  

This tool checks your environment by confirming that Dart is running smoothly on your system. If your terminal shows a version number, you’re good to go! If it shows an error, it’s like a red flag saying, “Oops! Something’s not right.” You can then troubleshoot and fix the problem.

Expected result  

If everything is set up correctly, your output should look something like this:

––––––––

[image: ]





Dart is installed properly.

Version: Dart VM version: 2.10.0 (stable) on "windows_x64"

Flutter is installed.

Version: Flutter 1.22.0 • channel stable • https://github.com/flutter/flutter.git
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If you see this, congratulations! You’ve successfully created a Dart environment verification tool!

Enhancement ideas  

Now that you have a basic version of the tool, think about how you could make it better:

	Add more checks, like verifying if specific packages are installed.Create a user-friendly interface instead of using the terminal.Customize messages, making them more descriptive or guiding the user if something is wrong.


By thinking about enhancements, you're already stepping into the shoes of a software developer, considering how to make your project better and more useful!
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Section 2 — Dart Basics (Dart Programming)
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Lesson 9 - Output in Dart Programming (print)
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Chapter overview  

In this chapter, we will explore how to display information on the screen using Dart. This is often one of the first steps in programming, just like learning to write your name. We'll cover the print() function and how it helps us show text and variables. Get ready to bring your code to life!

print() syntax  

The print() function in Dart is like a loudspeaker for your code. You can think of it as the way your computer talks back to you. The basic way to use it looks like this:
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dart

print("Hello, Dart!");
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Here, whatever you put inside the parentheses will be displayed when you run your program. It's that simple!

Printing text  

Printing text is like sending a postcard with a message you want to share. You just need to write the message in quotes. For example:
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dart

print("Welcome to Dart Programming!");
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When you run this line, your message will appear on the screen. Try changing the text. You can write anything! 

Printing variables  

Sometimes, you want to display information stored in a box called a variable. Think of a variable like a labeled jar where you keep your treasures. First, you have to create the jar (or variable):
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dart

String name = "Alice";

print(name);
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Here, we've created a jar called name that stores "Alice". When we use print(name), it shows "Alice" on the screen. Easy, right?

Escape characters  

What if you want to print special characters, like a quotation mark? You can't just put it in quotes because that would confuse Dart. You need to use an escape character, which is a backslash (\). For example:
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dart

print("She said, \"Hello!\"");
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In this example, the backslash tells Dart, "Hey, I want to include a quotation mark here!" So, it will print: She said, "Hello!"

Formatting tips  

To make your output cleaner and more appealing, you can format text. One common way is to use newline characters (\n) to start a new line. For example:
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dart

print("Hello, Dart!\nLet's learn to code.");
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This will print each part on a new line:
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Hello, Dart!

Let's learn to code.
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Additionally, you can use string interpolation to combine string literals and variables neatly. For example:
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dart

String name = "Alice";

print("Hello, $name!");
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This prints "Hello, Alice!" incorporating the variable directly into the string.

Code example: print  

Let’s pull everything together in a simple code example. This is a little program that greets the user and shows their favorite color:
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dart

void main() {

String name = "Alice";

String favoriteColor = "blue";




print("Hello, $name!");

print("Your favorite color is $favoriteColor.");

}
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When you run this program, you should see:
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Hello, Alice!

Your favorite color is blue.
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Congratulations! You've learned how to use print() to display text and variables, handle special characters, and format your output. Just like in real life, being able to communicate your message clearly is essential in programming. So go ahead and play around with print() to get even more familiar!
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Lesson 10 - Comments in Dart Programming
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Chapter overview  

In this chapter, we'll explore comments in Dart programming. Comments are like notes you make for yourself and others while coding—they help explain what your code does. Understanding how to use comments is essential for becoming a better programmer. It helps keep your code clear and easy to understand, which is vital when working on larger projects or collaborating with others.

Single-line comments  

Single-line comments are the simplest type of comments. They're used to make quick notes and are started with two forward slashes //. Everything after those slashes on that line will be ignored by Dart when the program runs.

Think of single-line comments like sticky notes on your fridge. If you want to remind yourself to buy milk, or to remember a favorite recipe, a sticky note does the job without taking up space or interfering with the actual fridge usage.

Here’s a simple example:
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dart

// This is a single-line comment

int number = 5; // Setting number to 5
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In this code, everything after the // is just a comment. It won’t affect the code’s execution.

Multi-line comments  

Sometimes, you need to add longer explanations or notes. This is where multi-line comments come in. They start with /* and end with */. Anything between these symbols is treated as a comment.

You can think of multi-line comments as longer letters that you write to remind yourself about something important, perhaps keeping a detailed explanation of why you made a decision.

Here’s how you can use them:
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dart

/* This is a multi-line comment

explaining the purpose of the code.

It can span multiple lines. */

int sum(int a, int b) {

return a + b; // Returns the sum of a and b

}
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In this example, the multi-line comment explains the purpose of the code block.

Documentation comments  

Documentation comments are special comments written for generating documentation for your code. They start with /// and are often used to describe the purpose of functions, classes, or entire libraries.

Imagine you are writing a book; documentation comments are like the summary at the beginning of each chapter, helping readers understand what to expect.

Here’s an example:
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dart

/// This function takes two integers and returns their sum.

/// It is useful for adding numbers together.

int sum(int a, int b) {

return a + b;

}
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This makes it clear to anyone reading your code what the sum function does, even without diving into the implementation.

When to use  

When writing code, it's good practice to add comments whenever something may not be immediately clear. This could be when you perform a complex calculation, use a specific method that may not be obvious, or when you want to clarify why you chose a particular approach.

Think of comments like road signs. They guide anyone who is reading your code, making sure they can follow the path you took. 

Best practices  

When using comments, keep in mind the following best practices:

1. Be clear and concise. Make sure your comments are easy to read and understand.

2. Avoid obvious comments. Don’t comment on simple things like variable declarations unless necessary.

3. Keep comments updated. If you change your code, make sure to update your comments accordingly.

4. Use comments to explain why, not what. Focus on the reasoning behind your code instead of just describing what it does.

Remember, good comments enhance your code. They don't clutter it.

Code example: comments  

Let’s bring everything together with a simple piece of code that uses all types of comments.
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dart

/// This function calculates the area of a rectangle.

/// It takes the `width` and `height` as parameters.

double calculateArea(double width, double height) {

// Check if inputs are valid

if (width <= 0 || height <= 0) {

return 0; // Return 0 for invalid dimensions

}

/* The area is calculated as:

Area = width * height */

return width * height; // Return the calculated area

}




void main() {

double area = calculateArea(5, 10);

print('The area is: $area'); // Output the area

}
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