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Preface





Welcome to "Ultimate Flutter Handbook." I'm delighted to have you as a reader on this exciting journey through the vast landscape of Flutter, Google's powerful and versatile UI toolkit for building natively compiled applications for mobile, web, and desktop from a single codebase.


Flutter has taken the development world by storm, and for good reason. Its ability to create beautiful, performant, and expressive user interfaces across multiple platforms has revolutionized the way we build apps. Whether you're a seasoned developer looking to expand your skill set or a newcomer eager to dive into the world of app development, this book is designed to be your trusted companion.


As you turn the pages of this book, you'll embark on a comprehensive and hands-on exploration of Flutter. We'll start with the basics and gradually delve into more advanced concepts. Whether you're interested in creating mobile apps for Android and iOS, developing for the web, or even exploring desktop applications, you'll find the knowledge and tools you need here.


This book is divided into nine simple chapters. Here's what you can expect from this book:


Chapter 1 will give you an introduction on what Flutter is, the benefits of using Flutter, and what types of apps can be created using Flutter and its architecture.


Chapter 2 will guide you through the installation of Flutter and running it. It will give you step-by-step instructions on requirements needed for Flutter to run, making the environment ready for development (downloading, installing and configuring of flutter SDK and IDEs), creating, running and adding assets to your first Flutter application, and understanding its folder structure.


Chapter 3 will focus on how understandingof Widgets is crucial for Flutter. This chapter will cover some of the basic widgets and some popular widgets that are used when creating an app. Each Widget is explained and given an example of how to use it.


Chapter 4 will cover stateful and stateless widgets. In addition to that, it will give you a better understanding of when and where to use Stateless and Stateful Widgets. This includes code snippet for Stateless and Stateful Widgets.


Chapter 5 will dive deep into the use of Navigator, which is used to move to and back from different screens. This chapter will also shed some light on how to show a popup, or as Flutter says, Model Dialogs.


Chapter 6 is where you can learn about connecting your Flutter app to the database. We will be using Firebase and guide you step-by-step on creating a Firebase project and adding Firebase to Flutter. Next, it will guide you on how to create, read, update and delete data. In addition to that, how to use Listeners to update Realtime.


Chapter 7 will show you how to work with asynchronous programming. This chapter will cover Futures, Awaits, and Async.


Chapter 8 will provide you with an idea about how to organize your data, and how to store data in device memory to be retained even after the app is closed.


Chapter 9 is where you learn about building and releasing the Flutter app. Here you will learn how to change the app name, app icon and manage versioning of the app.
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CHAPTER 1


Introduction to Flutter





Introduction


Flutter is a powerful, open-source mobile application development framework created by Google. It uses the Dart programming language and offers a variety of features such as a fast development cycle, customizable widgets, and hot reload. The unique architecture of Flutter allows for building high-performance apps for both iOS and Android platforms with a single codebase.


By the end of this chapter, you will have a better understanding of what Flutter can be used for, the benefits of using Flutter and how Flutter architecture works.


Structure


In this chapter, we will cover the following topics:




	Diving into Flutter


	Benefits of using Flutter


	Flutter in real world


	Flutter architecture


	What’s next?





Diving into Flutter


Imagine you want to build a native application that has a beautiful interface and runs smoothly on iOS, Android, and the web in a short time frame and low budget. Back in the day, you would have to acquire at least three developers and maintain three different codebases. In addition to that, implementing bug fixes or new features to the application means waiting for three developers to complete their application. Now you might be thinking about how to write this app once and release it to multiple platforms such as iOS, Android, and the web.


Several cross-platform development frameworks have been created to address this issue. A few of the popular ones are Ionic, React Native, Xamarin and Flutter. Out of these, Flutter has been increasing its popularity due to its ability to develop native-like applications in a short period of time and being easy to learn.


Flutter was founded by Google, an open-source mobile UI framework. Flutter uses Dart language to create applications. It supports not just iOS, Android, and the web, but also macOS, Windows, and Linux applications too.


Benefits of using Flutter


Flutter has been gaining popularity among the developing community. Being able to create cross-platform applications is not the only reason why you should consider using Flutter to create your application. Here are some other reasons why you should choose Flutter.




	
Customizable widgets: Flutter uses widgets to create its UI. Flutter lets you build your own custom widgets which enables you to create flexible and beautiful UI. This gives the developer full control over how each element is seen and behaves on the screen.


	
Hot reload and hot restart feature: One of the best features that Flutter brings to the table is the hot reload and hot restart feature. It enables the developer to see the results or test instantaneously without having to terminate and re-run the build every time a new feature is added, removed or even when a bug is fixed. This helps to reduce the build time significantly and increase the productivity of the developer. You can rebuild the widget tree by hot reloading while the hot restart feature can be used in an instance where major changes are done to the code and/or if the state needs to be reset.


	
Small learning curve: Under the hood, Flutter uses Dart to build its apps. Dart is a very simple programming language that has been created by Google to compete with JavaScript (JS).


	
Ability to maintain a single code base: Since Flutter allows you to develop cross-platform apps, you don’t have to maintain multiple source codes.


	
Reduced development time and cost: Flutter can cut down the development time to half compared to the use of native technologies. Therefore, it will reduce the cost of hiring multiple developers and reduce labor hours as well as time to release a fully functional app.


	
Native-like performance: Flutter's ability to compile code into native like code for all the platforms will allow the developers to create high-performance applications in the native language. It offers faster development, better performance, and more flexibility.


	
Having good documentation and community support: Having good documentation and community support for technology is essential for its success. Flutter, backed up by Google, not only has great documentation, but it also has an incredibly active community that is always willing to help new developers who are just getting started with Flutter development. This makes it easier for developers to ask questions or find solutions when they run into problems while developing their apps.





Flutter in real world


Flutter is a versatile and powerful framework that can be used to create a wide range of mobile apps, including but not limited to:




	
E-commerce apps: Flutter's widgets and animations make it easy to create visually appealing and interactive e-commerce apps.


	
Social media apps: The framework's support for real-time data and web sockets makes it a great choice for building social media apps.


	
Gaming apps: Flutter's high performance and support for 2D and 3D animations make it a great choice for developing mobile games.


	
Business apps: Flutter's ability to create custom widgets and its support for offline data storage make it a great choice for building business apps.


	
Educational apps: Flutter's ability to create visually appealing and interactive apps makes it a great choice for building educational apps.


	
Travel apps: The framework's ability to access native features and integrate with Google Maps makes it a great choice for building travel apps.


	
IoT and connected devices: Flutter has great support for building apps for IoT and connected devices, thanks to its ability to communicate with Bluetooth and other low-level APIs.


	
Dashboard and Monitoring apps: Flutter's ability to create custom widgets and its support for real-time data make it a great choice for building monitoring and dashboard apps.


	
Healthcare apps: The framework's ability to access native features such as camera and microphone make it a great choice for building healthcare apps.


	
Mapping and Navigation apps: Flutter's ability to integrate with Google Maps and other mapping services makes it a great choice for building navigation apps.





This list is not exhaustive, and Flutter can be used to create many other types of apps that are not mentioned here. Thanks to its expressive and flexible design, Flutter allows developers to create a wide variety of apps that are fast, responsive, and visually attractive.


Flutter architecture


Flutter is a layered architecture that helps developers create beautiful and expressive applications for mobile, web, and desktop platforms. It uses a layered approach which makes it easier for developers to create apps quickly and efficiently. The layers include the Framework layer, Engine layer, and Embedder layer (Figure 1.1).
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Figure 1.1: Flutter Architectural Layers
(https://docs.Flutter.dev/resources/architectural-overview)


Framework Layer


The Framework is the layer that sits on top among the three layers. It provides the basic building blocks of an application such as widgets, rending, animation, layout, and gestures. The core functionality of the framework, including the widget tree, the rendering engine, and the Dart runtime. It also provides the basic building blocks for creating an app, such as the Stateful Widget and Stateless Widget classes.


The core of the Flutter architecture is the use of widgets. A widget in Flutter represents a visual element of an app, such as a button or a text field. Widgets are not just simple UI elements, however; they also contain logic and state. This allows for a highly modular and reusable codebase, as well as easy management of the app's state. The Flutter framework also includes several built-in widgets and other tools that make it easy to create beautiful, responsive apps with minimal effort. For example, the Material library provides a set of widgets that are based on Google's Material Design guidelines, and the Cupertino library provides a set of widgets that are based on Apple's iOS design guidelines. Additionally, Flutter includes a powerful layout engine that makes it easy to create complex, responsive UI with minimal code.


Engine Layer


The engine layer is built on top of the Impeller graphics library, which provides a high-performance 2D rendering engine. Impeller is used to draw the widgets and other elements that make up a Flutter app, and it also handles tasks such as compositing and GPU acceleration.


The engine layer also includes a Dart runtime, which is used to execute the Dart code that powers a Flutter app. The Dart runtime is responsible for handling the execution of the app's code, as well as managing its memory and resources.


The engine layer also includes a set of C++ bindings, which provide a bridge between the Dart code and the native platform. These bindings allow the app to access platform-specific features, such as the camera or the device's sensors, and they also provide a way for the app to handle platform-specific events, such as touch input or notifications.


One of the key benefits of the engine layer is its ability to provide a consistent, high-performance experience across multiple platforms. Because the engine layer is written in C++, it can be easily ported to different platforms, such as Android and iOS. This allows a single codebase to be used to create apps for multiple platforms, which can significantly reduce the development time and costs.


Embedder Layer


The embedder layer is responsible for providing the necessary bindings and APIs to run the Flutter engine on a specific platform. It provides the necessary hooks to the host platform's windowing system, input system, and other native services. This allows the Flutter engine to access the platform-specific features and resources it needs to run the app.


One of the key responsibilities of the embedder layer is to create the necessary environment for the Flutter engine to run. This includes creating the window for the app to run in, as well as handling the input and output events. The embedder layer also manages the app's lifecycle and handles platform-specific events, such as push notifications or background tasks.


He embedder layer also includes a set of APIs that allow the Flutter app to interact with the host platform. These APIs provide access to platform-specific features, such as the camera or sensors, as well as services such as in-app purchases or push notifications.


The embedder layer is written in C++, and it's designed to be platform-specific, meaning that a different implementation of the embedder layer is required for each platform. This allows the Flutter engine to be easily ported to different platforms and provides a consistent experience across multiple platforms.


The layered architecture of Flutter allows for a clear separation of concerns between different parts of the framework, which makes it easy to understand and maintain. The architecture is also designed to be highly modular, which allows for easy customization and extensibility.


In summary, Flutter is a well-designed framework that uses a layered architecture to separate concerns between different parts of the framework. The main layers of the architecture are the engine layer, the embedder layer, the framework layer, and the application layer. This allows for a clear separation of concerns, making the framework easy to understand and maintain, and also easy to customize and extend.


Up next


In the following chapters, we will focus on the application layer, where you will learn how to implement the business logic and behavior of your app. We will cover topics such as state management, data persistence, and networking.


Finally, we will explore how to deploy your app to the different platforms and how to handle platform-specific features. We will also cover some tips and best practices for debugging and optimizing your app.


At the end of the book, you will be able to create a fully functional, high-performance app using Flutter and be able to take on more complex projects in the future.


Conclusion


Flutter is a powerful, open-source mobile application development framework created by Google. It uses the Dart programming language and offers a variety of features such as a fast development cycle, customizable widgets, and hot reload. Its unique architecture allows for building high-performance apps for iOS, Android, MacOS, Windows, and Linux platforms with a single codebase. Overall, Flutter is a great option for developers looking to create visually stunning, high-performing mobile apps.


The next chapter will cover what you need to start your Flutter development journey. Moreover, it will guide you on how to set up your development environment, creating and running your first Flutter app. Furthermore, it will give you a good understanding of Flutter folder structure and how to add assets such as images to your Flutter app.


Points to Remember




	Flutter is an open-source mobile application development framework created by Google.


	It uses the Dart programming language.


	Flutter offers a fast development cycle and customizable widgets.


	It has a hot reload feature, which allows developers to see changes made in the code instantly in the app.


	Flutter's architecture allows for building high-performance apps for both iOS and Android platforms with a single codebase.


	Flutter is the most-suitable for creating visually stunning and high-performing mobile apps.


	With Flutter, developers can build apps for web, mobile, desktop, and more.





Multiple Choice Questions




	
What programming language is used in Flutter?



	JavaScript


	Python


	Dart


	C#






	
What is the main purpose of Flutter’s “hot reload” feature?



	To improve app performance


	To fix bugs in the code
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