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Introduction




The purpose of this chapter is to introduce the purpose of this book and acknowledge those who have made this book possible. This chapter also contains a disclaimer.







There is also a link to the source code for the examples.
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Disclaimer




Let’s get this over with as quickly as possible. Some of this information in this book may be incorrect (I am a human being that makes mistakes) and that this publication is somewhat opinionated. I am trying my best to be as technically accurate as possible, but I am still learning a lot and have much to learn about Flutter and Dart. I have opinions but please don’t take them too seriously. I do not intend to harm anything or anyone, I am not smart enough for that.




Revisions




This book has taken a long time to write and I will continue to improve it whenever I have time, adding more content when possible. So, if you get an earlier version of the book it may be slightly less complete than later on. If this is the case, email me a proof of purchase at
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 and I will send you a PDF version, which will be watermarked with your name (sorry but its prevent copying). I welcome (constructive) criticism and input so if you have any, please email me at markclow@hotmail.com.
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Version Number



	

Description






	

3/31/2019



	

1.0



	

Initial version.










Source Code





Location




This book has many examples & exercises, to which the source code is available here:




https://github.com/markclow/flutter_book_examples





Example & Exercise Names




Each example or exercise should have a name in quotes (there is an example below of this). The name in quotes is the directory in which the source code is located.



This is the format:





Example – ‘gesture_app’




The source code for this example is located in ‘gesture_app’.






One File




Another thing to bear in mind is that the exercises have all been written to use a single file. This was so that there could be one single continuous listing in the book. In reality, you would obviously split your project up into many smaller files.
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Introduction




The purpose of this chapter is to give the reader a quick introduction to the world of Mobile Application development, and to introduce him or her the problem of cross-platform development, and how it was approached by different companies.







A mobile app or mobile application is a computer program or software application designed to run on a mobile device such as a phone/tablet or watch. Writing mobile apps sounds easy but is complicated by the number of platforms that are available. Your app could run on an iPhone, it could run on an iPad, it could run on an Android Phone etc. Also remember that these platforms could change quickly as new devices appear on the market.




Before Cross-Platform Mobile Application Development




In the past, in order to produce performant applications, developers had to write the application code specifically for each platform. There would often be one codebase (and developers) for iOS (iPhone) and another codebase (and developers) for Android. For iOS, Objective-C and Swift are the preferred programming languages. For Android, Java is the preferred language.



This complicated matters:



	
You had to keep two sets of code in sync.

	
If you change the iPhone code, you should change the Android code to match.






	
You had to have developers with multiple skillsets.

	
Expensive.






	
Sometimes the app for one platform would look very different from the other platforms.






Early Cross-Platform Development Tools




Anyway, Silicon Valley soon realized what a problem this was and set to work on developing tools for cross-platform mobile application development. They quickly split into two groups of development tools: those that used native libraries and those that didn’t.




Development Tools That Used Native Libraries




These tools created a ‘Unified’ API on top of the native SDK supplied by Apple and Google. The problem with these types of applications is that the ‘Unified API’ does not cover 100% and leaves the developers with many burdens, such as having to still write a large chunk of platform-specific code. Many of these development tools, for example Xamarin, Appcelerator, Nativescript are still around.




Development Tools That Didn’t Use Native Libraries




These tools took a different approach. Most of these attempted to bypass the SDK approach and write code that runs on the platform’s browser. This had the advantage of being able to use many of the HTML5 and JavaScript capabilities already built-in. The app would run in a ‘web view’. A “webview” is a browser bundled inside of a mobile application producing what is called a hybrid app. Using a webview allows mobile apps to be built using Web technologies (HTML, JavaScript, CSS, etc.) but still package it as a native app and put it in the app store.



The problem with these types of applications is speed. They are not running natively in compiled machine code, they are running on a hidden web browser.



Many of these development tools, for example Cordova, PhoneGap are still around.




Modern Cross-Platform Development Tools




More recently, two main rivals have emerged and look to be leading the field of mobile app development tools: Facebook React Native and Google Flutter.




React Native



[image: Image result for react native logo]



React.JS is an excellent JavaScript framework that has been popular for years and works with both mobile and non-mobile websites equally well. Developers write user interfaces with Component objects, like lego blocks. These Components can contain code so that they can react to the user’s input and produce an interactive user interface. React Native is like React, but it uses native components instead of web components as building blocks.



How Does It Work?



React Native runs in two parts.



	
The UI. It displays the ui and receives user input.


	
The JavaScript engine. It interprets and executes the JavaScript application code.





The two parts communicate with a bridge.



Conclusion



React Native is an excellent framework. It has the great advantage of being the more established player because it has been out since 2015. There are also a lot of React developers out there who can quickly cross-train to use React Native rather than React JS. React Native is also a very productive tool because it has many ready-to-use components.



However, at the end of the day it runs an efficient, native UI with interpreted JavaScript, communicating through a bridge. This is not the optimum solution for performance.




Google Flutter



[image: Image result for google flutter logo]







Google Flutter has only been available since 2017 but it is making waves because it takes a different approach to cross-platform mobile app development. Google is currently working on the successor to its Android operating system called Fuchsia and it is writing it using Flutter. So, Flutter is very important to Google.







You write user interfaces using Google Flutter user interface widgets, not the native iOS or Android ui widgets shipped with their retrospective SDKs. A Flutter app made using Flutter widgets will look exactly the same on iOS as it does on Android. Flutter comes with many widgets, including those that mimic Google’s Material look & feel and those that mimic Apples iOS look & feel.







The Flutter Default App Running on IPhone on Left, Android on Right


[image: ]







Google Flutter uses its own high-performance rendering engine to draw these widgets and they have been designed to work on all mobile platforms. Also, these widgets are extendable.







You write the application code in Google’s Dart language and it is compiled ahead-of-time into machine-code for native-like performance, thus offering a performance advantage over React Native.







There is no bridge between the user interface and the application code.







The only downside that is currently obvious is that developers will have to learn Dart, rather than reuse their existing JavaScript expertise.




Conclusion




If you want to write cross-platform mobile web apps that are performant then Google Flutter appears to be the best choice at the moment. However, things move quickly and that may not be for long!
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Introduction




The purpose of this chapter is to give the reader a quick introduction to Dart before installing it and starting to use it.







Dart is a general-purpose programming language which was created by Google in 2011. Like Java and C#, it has a similar syntax to ‘C’.




Platforms




Unlike conventional languages, Dart has been optimized to be deployed to run on a variety of platforms:



	
Within a web browser as JavaScript


	
As an interpreted application


	
As a native application






1. Within a Web Browser




Dart provides an SDK, which provides command-line tools to transpile Dart source code into JavaScript. This has been developed so efficiently that the resulting transpiled JavaScript is more efficient than its hand-coded equivalent!







You can try out Dart in your web browser by Navigating to
 
https://dartpad.dartlang.org/

 . You can write your own code or run the sample code. See the ‘Sunflower’ sample below.


[image: ]







Just remember that not everything will always be the same.



For example, you cannot read from stdin when running from a browser. I tried to develop a Dart program on dartpad.dartlang.org that would accept user input and it would never work.




2. As Interpreted Application




The Dart SDK includes a Virtual Machine. A virtual machine is a sandbox in which code may run without directly communicating with the underlying operating system. This enable Dart code to be invoked from the command-line, using the ‘dart’ command-line tool in the SDK. This code is compiled on demand just-in-time as it runs.



Using Dart in this way is a great way to write server-side applications and it performs at a similar level to Java / .Net.



Hot Reloading



If the developer is running the Dart application in the Dart virtual machine from the command-line (interpreted), the JIT compiler can reload the code when the underlying source code changes, often while preserving the application state (variables) whenever possible. So, the developer can ‘code’ and test at the same time. This makes application development very fast indeed. Yet at the end of the development process, the code can be compiled using the ahead-of-time compiler and deployed as a native application.



Flutter Development (Debug Mode)



When you are developing a Flutter Application, most of the time you run it in Debug Mode and the code is JIT compiled & interpreted. This mode is known as ‘check’ or ‘slow’ mode. Under this mode, the assertion functions, including all debugging information, service extensions, and debugging aids such as “observatory,” are enabled. This mode is optimized for rapid development and operation, but not for execution speed, package size, or deployment.







Once your app is written you can build it to run in Release Mode as a native application and it will perform much better.




3. As Native Application




Dart code can be compiled ahead-of-time so that the code may be deployed as machine-code.



Flutter was mostly written using Dart and runs natively. This makes Flutter fast, as well as customizable (as the Flutter widgets were written in Dart).




Dart SDK




The Dart SDK is available to download here:
 
https://www.dartlang.org/tools/sdk




The Dart SDK comprises of two main elements: the command-line tools and the libraries.




Command-Line Tools




The Dart SDK contains the following command line tools:





	

Name



	

Description






	

dart



	

Enables you to execute a .dart file within the Dart Virtual Machine.






	

dart2js



	

Compiles dart source code to JavaScript.






	

dartanalyser



	

Analyses dart source code. This is used by many of the code editors to provide error and warning highlighting.






	

dartdevc



	

Compiles dart source code to JavaScript.



Similar to dart2js except that it supports incremental compilation, which lends itself to developers.






	

dartdoc



	

Generates Dart documentation from source code. As the seminal book ‘Domain-Driven Design’ by Eric Evans states: ‘the code is the model and the model is the code’.






	

dartfmt



	

Formats Dart source code. This is used by many of the code editors to provide Dart formatting.






	

pub



	

This is Google’s Package Manager. This is important and we will cover this in a later chapter.









Command-Line JavaScript Compilers



Dartium, WebDev and Build_Runner



You can run Dart in a browser called Dartium without compiling it to JavaScript. Dartium is basically Chrome with a Dart VM. However, the mainstream Dart web development route is now writing the code with Dart but compiling and running as JavaScript using the dart2js and dartdevc JavaScript compilers in combination with the webdev and build_runner utilities. See here for more info:
 
https://webdev.dartlang.org/tools/webdev

 .



Dart2js and DartDevC



These two JavaScript compilers have different use cases. Normally these are used with the tool webddev and you don’t usually have to worry about which compiler you’re using, because it chooses the right compiler for your use case. When you’re developing your app, webdev chooses
 
dartdevc

 , which supports incremental compilation so you can quickly see the results of your edits. When you’re building your app for deployment, webdev chooses
 
dart2js

 , which uses techniques such as tree shaking to produce optimized code.




Libraries






	

Name



	

Description






	

dart:core



	

Built-in types, collections, and other core functionality. This library is automatically imported into every Dart program.






	

dart:async



	

Support for asynchronous programming, with classes such as Future and Stream.










	

dart:math



	

Mathematical constants and functions, plus a random number generator.






	

dart:convert



	

Encoders and decoders for converting between different data representations, including JSON and UTF-8.
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Introduction




The purpose of this chapter is to introduce some of the more basic Dart concepts and syntaxes.




Example Code




All the example code for this chapter should be executed on the following website:




dartpad.dartlang.org




 
Entry Point




Dart is a bit like Java, every Dart app must start with a main function.




Example Code





void main(){



 print("App started");



 new App();



 print("App finished");



}







class App{



 App(){



 print("Constructing a class.");



 }



}






Output





App started



Constructing a class.



App finished






Introduction to Typing




Typically, computer languages have fallen into two camps: statically-typed and dynamically-typed languages.




Statically-typed languages.




These languages have specific variable types and the developer compiles the code using an ‘ahead-of-time’ compiler. The compiler type checking is performed before the code is run. This is an excellent way to develop software as the compiler performs static-analysis of the code as part of the compilation, alerting the developer when issues arise. Software typically takes longer to develop in this method, but the software developed in this manner typically works better in complex scenarios.




Dynamically-typed languages.




These languages don’t have specific variable types and no ahead-of-time compilation is performed. Dynamically-typed languages make the development process very quick as the developer does not typically need to recompile the code. However, code developed in this manner tends to lend itself to simpler scenarios as it can be more error-prone.




Dart Typing




Dart is different because Dart code can be run with both static types and dynamic type variables. The type system in Dart 1 had some issues and they introduced a ‘strong mode’ for stronger type checking. This mode has become the typing system in Dart 2.0 and it offers strong guarantees that an expression of one type cannot produce a value of another type.



Dart performs type checking at two different times:



	
When the code is compiled (code is reloaded / or compiled ahead-of-time).


	
When the code is run (runtime).






Static Types




These are the most-commonly used and built-in Dart types:









	

Type



	

Description






	

int



	

Integers (no decimals).






	

double



	

Decimal number (double precision).






	

bool



	

Boolean true or false.






	

String



	

Immutable string.






	

StringBuffer



	

Mutable string.






	

RegExp



	

Regular expressions.






	

List, Map, Set



	

Dart provides Collection classes.






	

DateTime



	

A point in time.






	

Duration



	

A span of time.






	

Uri



	

Uniform Resource Identifier






	

Error



	

Error information










Dynamic Types (aka Untyped)




You can define untyped variables by declaring them using the ‘var’ or ‘dynamic’ keywords.



	
The ‘var’ keyword declares a variable without specifying its type, leaving the variable as a dynamic.


	
The ‘dynamic’ keyword declares a variable of the type ‘dynamic’ with optional typing.






There is a difference, but it is subtle.





void main() {



 print (multiplyMethod1(2,4));



 print (multiplyMethod2(2,4));



}







dynamic multiplyMethod1(int a, int b){



 return a * b;



}







var multiplyMethod2(int a, int b){



 return a * b;



}






This code wont compile. Dartpad displays the following error:




Error compiling to JavaScript: main.dart:10:1: Error: The return type can't be 'var'. var multiplyMethod2(int a, int b){ ^^^ Error: Compilation failed.



This is because methods need to return a type and a ‘var’ does
 not
 specify a type.




Type Inference




Often, the variable types are ‘inferred’ when the program runs. In other words, when the program runs, the runtime figures out what the variable types are based on the values they are set to. This usually works well – see (‘Example of Inference #1’) but can cause problems if a variable type is inferred at one point in the code then another type is inferred later on – see ‘Example of Inference #2’ below.




Example of Inference #1:





void main() {



 dynamic x = 1;



 if (x is int){



 print('integer');



 }



}






Output




integer




Example of Inference #2:





void main() {



 dynamic x = 'test';



 if (x is String){



 print('String');



 }



 x += 1;



}






Output




String Uncaught exception: TypeError: 1: type 'JSInt' is not a subtype of type 'String'




Type Matching




Dart allows users to check for types using the ‘is’ keyword.




Example Code





main(){



 printType(23);



 printType('mark');



}







printType(dynamic d){



 if (d is int){



 print ('Its an Integer');



 }



 if (d is String){



 print ('Its a String');



 }



}






Output





Its an Integer



Its a String






Type Information




Dart gives the developer a way to get information about an Object’s type at runtime. You can use Object’s runtimeType property, which returns a Type object.




Example Code





void main() {



 var v1 = 10;



 print(v1.runtimeType);







 var v2 = 'hello';



 print(v2.runtimeType);



}






Output





int



String






Strings





Interpolation




One very useful feature of Dart is its string interpolation. You can put the value of an expression inside a string by using ${expression}.



Example Code




class Person{



 String firstName;



 String lastName;



 int age;



 Person(this.firstName, this.lastName, this.age);



}







main(){



 Person p = new Person('mark','smith', 22);



 print('The persons name is ${p.firstName} ${p.lastName} and he is ${p.age}');



}





Output



The persons name is mark smith and he is 22




Raw Strings




In Dart, normally you can add escape characters to format your string. For example: ‘\n’ means ‘new line’. However, you can prefix the string with an ‘r’ to indicate to tell Dart to treat the string differently, to ignore escape characters.



Example Code – ‘New Lines’:




main(){



 print('this\nstring\nhas\nescape\ncharacters');



 print('');



 print(r'this\nstring\nhas\nescape\ncharacters');



}





Output




this



string



has



escape



characters







this\nstring\nhas\nescape\ncharacters





Example Code – ‘Dollar Sign’:




void main() {



 double price = 100.75;



 print('Price is: \$${price}');



}





Output



Price is: $100.75




Runes




Runes are also special characters encoded into a string.



Here is a link with a lot of the run codes:
 
https://www.compart.com/en/unicode/block/U+1F300




Example Code




main() {



 var clapping = '\u{1f44f}';



 print(clapping);



}





Output
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