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Preface
Have you ever thought of creating beautiful blazing-fast native apps for iOS and 
Android from a single codebase? Have you dreamt of taking your native apps to the 
web and desktop without costing a fortune? If so, this book is the right place to start 
your journey of developing cross-platform apps.

Google’s Flutter software development kit (SDK) is the latest way of developing 
beautiful, fluid cross-platform apps for Android, iOS, Web, and Desktops (macOS, 
Linux, Windows). Google’s new Fuchsia OS user interface (UI) is implemented 
using Flutter as well. Learning to develop mobile apps with Flutter opens the door to 
multiple devices, form-factors, and platforms from a single codebase.

You don’t need any prior experience using Dart to follow along with this book. 
However, it’s recommended to have some familiarity with writing code in one of 
the object-oriented programming languages like Java and Python. You will pick up 
the fundamentals of Dart 2 language in the first chapter. We will learn to structure 
and organize the multi-platform Flutter project and test the setup by running the 
same code on Android, iOS, web, and desktop platforms. Next, we will explore basic 
Flutter widgets along with layout widgets while building a non-trivial UI. Later on, 
we will continue learning to build responsive layouts for different screen sizes and 
form-factors.

We will be organizing and applying themes and styles, handling user input, and 
gestures. Then we will move on to fetching data over the network, integrating, and 
consuming REST API in app. We will build a BooksApp to display books listing 
from Google Books API and integrate this API to fetch book data. Different types of 
testing strategies will be introduced to develop solid and high-quality apps. You will 
get hands-on experience using state management solutions, data modeling, routing, 
and navigation for multi-screen apps. You will learn to use Flutter plugins to persist 
data in the app. This book concludes by giving the pointers to deploy and distribute 
your Flutter app across all four platforms.

When you finish this book, you will have a solid foundational knowledge of 
Flutter SDK that will help you move forward in your journey of building great and 
successful mobile apps that can be deployed to Android, iOS, web, and desktop 
(macOS) from a single code base.

Throughout the book, italic is used to render file, folder, and Flutter application 
names. The monospace font is used to represent code snippets, variable names, and 
data structures. All examples used in this book are available online in the GitHub 
repository: https://github.com/ptyagicodecamp/pragmatic_flutter.

Last but definitely not least, I want to acknowledge the input of my fellow devel-
opers Rajalakshmi Balaji, Preetika Tyagi, and Snehal Patil without whom this book 
wouldn’t be possible. I am also thankful to the Flutter community worldwide for shar-
ing their expertise and knowledge for developing great cross-platform applications.

https://github.com
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Dart Fundamentals
A Quick Reference to Dart 2

Dart programming language is developed by Google. It has been around since 2011. 
However, it has gained popularity recently since Google announced Flutter software 
development kit (SDK) for developing cross-platform-applications. Dart aims to help 
developers build web and mobile applications effectively. It works for building 
production-ready solutions for client applications as well as for the server-side. Dart 
has an Ahead-of-Time (AOT) compiler that compiles predictable native code quickly 
for the target platform. It is optimized to build customized user interfaces natively 
for multiple platforms. The Dart is a developers-friendly programming language. It 
is easy for developers coming from different programming language backgrounds to 
learn Dart without much effort.

The Dart 2 (Announcing Dart 2 Stable and the Dart Web Platform) is the latest ver-
sion of Dart language including the rewrite of many features, improved performance and 
productivity. This chapter covers the basics of Dart 2 language syntaxes (Google, 2020) 
to get started with the journey of building applications using Flutter. A prior understand-
ing of object-oriented programming is needed to follow along with the material. Dart 2 
and Dart will be used to infer the Dart 2 programming language in this book. In the 
upcoming topics, we’ll review some of the language features with the help of examples.

THE main FUNCTION

The `main()̀  function is the entry point for any Dart program. The following code 
snippet will print “Hello Dart” on the console. Open a ‘Terminal’ at MacOS or its 
Windows or Linux equivalent. Create a file say ‘hello.dart’, and copy the following 
code snippet in it.

```
void main() {

print("Hello Dart");
}
```

Running DaRt PRogRam

Go back to the ‘Terminal’ and execute the file using `dart hello.dart̀ . The 
“Hello Dart” is printed on the console.

```
$ dart hello.dart
Hello Dart
```

1
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VARIABLES & DATA TYPES

In Dart, you can use the `var` keyword to infer the underlying data type. The fol-
lowing code snippet shows declaring variable `datà  to hold the numeric value ‘1’.

```
var data = 1;
print(data);
```

The above code snippet will print the ‘1’ on the console. The runtimeType (runtim-
eType property) property gives the runtime type of the object it’s called on. The follow-
ing code snippet will print the data type of the `datà  variable as ‘int’ on the console.

```
var data = 1;
print(data.runtimeType);
```

It’s valid for the `datà  variable to get reassigned to a value from a different data type.
There’s another keyword, `dynamic ,̀ to assign a value to a variable similar to 

the `var` keyword. The difference between the two is that for the `dynamic` key-
word, the same variable can be reassigned to a different data type, as shown in the 
code snippet below:

```
// Assigning int to dynamicData
dynamic dynamicData = 1;
// Prints `int` as data type on console
print(dynamicData.runtimeType);

//Re-assigning dynamicData to String data type
dynamicData = "I'm a string now";
// Prints `String` as data type on console
print(dynamicData.runtimeType);
```

SouRce coDe online

The source code for this example (Chapter01: Quick Reference to Dart2 (Variables 
& Data Types)) is available at GitHub.

COLLECTIONS

liSt

Dart’s List (List<E> class) is a collection that holds indexable objects. An empty 
list can is declared using two square brackets ‘[]’. List items can be put inside these 
brackets separated by commas.

```
List emptyList = [];
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//Checking if List is empty
var result = emptyList.isEmpty;
print(result);
```

SPREAD OPERATOR

Dart 2.3 introduced the spread operator (Spread Operator) and null aware spread 
operator to combine multiple lists into one. Let’s create a list `theList̀  with two 
items and a null list `theNullList̀ . If you want to merge these two lists into 
another list, say `anotherList̀ , it can be done using spread (...) and null aware 
spread (?...) operators.

```
List theList = ['Dart', 'Kotlin'];
//null list
List theNullList;

// Spread operator ... - Flatten the list and to be merged 
with another list
// Null spread operator ...? - Helps to avoid runtime 
exceptions - iterator called on null.
List anotherList = ['Java', ...theList, ...?theNullList];

// Printing the merged list created using spread operators
print(anotherList);

// Output
[Java, Dart, Kotlin]
```

TRANSFORM LIST ITEMS

The `map̀  on the `List̀  can be called to transform the list items. Let’s append the 
word ‘Language’ to objects of the `theList̀  list.

```
List theList = ['Dart', 'Kotlin'];
result = theList.map((e) => "$e Language").toList();
print(result);

// Output
[Dart Language, Kotlin Language]
```

FILTERING

The `wherè  method on `List̀  can help filter items meeting specific criteria. In the 
following code snippet, we are filtering the words containing the letter ‘a’. Since only 
‘Dart’ matches these criteria, `result̀  will hold only the word ‘Dart’.
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```
List theList = ['Dart', 'Kotlin'];
result = theList.where((element) =>  
element.toString().contains('a'));
print(result); // Dart contains letter 'a'

// Output
(Dart)
```

Set

The Set (Set<E> class) data structure holds a collection of objects only once. The dupli-
cates are not allowed when storing data in `Set̀ . Let’s create two sets to learn the usage.

```
Set langSet = {'Dart', 'Kotlin', 'Swift'};
Set sdkSet = {'Flutter', 'Android', 'iOS'};
```

ADDING ITEM

Let’s add a new item ‘Java’ in the `langSet̀  and print the final set.

```
// Adding 'Java' to Set
langSet.add('Java');
print(langSet);

// Output
{Dart, Kotlin, Swift, Java}
```

REMOVING ITEM

Let’s remove the newly added item ‘Java’ from `langSet̀  and print the final set.

```
// Remove Java from Set
langSet.remove('Java');
print(langSet);

// Output
{Dart, Kotlin, Swift}
```

ADDING MULTIPLE ITEMS

More than one item can be added all at once in `Set̀  using the `addAll()̀  method. 
It accepts the list of items. Let’s add multiple items to both sets.
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```
// Adding multiple items to each set
langSet.addAll(['C#', 'Java']);
sdkSet.addAll(['C#', 'Xamarin']);
print(langSet);
print(sdkSet);

// Output
{Dart, Kotlin, Swift, C#, Java}
{Flutter, Android, iOS, C#, Xamarin}
```

INTERSECTION OF TWO SET(S)

The `intersectioǹ  method on `Set̀  returns the shared items from both sets. 
The `langSet̀  and `sdkSet̀  both contain the ‘C#’ item in them. The intersection 
on those sets will return the ‘C#’.

```
// Find Intersection of two sets (common items)
result = langSet.intersection(sdkSet);
print(result); // C#

// Output
{C#}
```

UNION OF TWO SET(S)

The `unioǹ  returns items combined from `langSet̀  and `sdkSet̀  without any 
duplicates. Both sets contain ‘C#’, and it’ll be added in the `result̀  only once.

```
// Find a Union of two sets. No duplicates.
result = langSet.union(sdkSet);
print(result);

// Output
{Dart, Kotlin, Swift, C#, Java, Flutter, Android, iOS, Xamarin}
```

maP

The Map (Map<K, V> class) data structure is a collection that contains key/value 
pairs. A value is accessed using the key for that entry. Let’s create a `Map̀  with a key 
of `int̀  type, and value is of `String` type.

One way to create a Map `intToStringMap̀  is as below:

```
var intToStringMap = Map<int, String>();
```
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The new key/value pair can be added as shown in the code snippet below:

```
intToStringMap[1] = '1';
intToStringMap[2] = '2';
```

The first or last entry of the map can be accessed using `first̀  and `last̀  proper-
ties of entries (entries property) iterable.

```
// first Map entry
result = intToStringMap.entries.first;
print(result);
// Output
MapEntry(1: 1)

// last Map entry
result = intToStringMap.entries.last;
print(result);
// Output
MapEntry(2: 2)
```

Let’s create a `Map̀  with the key and value of type `String` as below:

```
var techMap = {
 'Flutter': 'Dart',
 'Android': 'Kotlin',
 'iOS': 'Swift',
};
```

CHECKING FOR KEY

The `containsKey(String key)̀  method on the map returns a boolean true or 
false depending on whether the given `key` exists in the Map or not.

```
// Returns boolean. true if key is found, otherwise false
result = techMap.containsKey('Flutter');
print(result);

// Output
true
```
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CHECKING FOR VALUE

The `containsValue(String value)̀  method returns the boolean value as 
‘true’ if the given value exists in the Map.

```
// Checking if value is present in the Map
result = techMap.containsValue('Dart');
print(result);

// Output
true
```

ACCESSING ALL VALUES

All values of the key/value pairs in Map collection can be accessed calling 
`foreach` on `values̀  as below:

```
// Prints all values
techMap.values.forEach((element) {
     print("$element");
});

// Output
Dart
Kotlin
Swift
```

ITERATING KEY/VALUE PAIRS

All key/value pairs in Map collection are iterated, as shown in the code below:

```
// Iterates over all key-value pairs and prints them
techMap.entries.forEach((element) {
      print("${element.value} is used for developing  

${element.key} applications.");
});

// Output
Dart is used for developing Flutter applications.
Kotlin is used for creating Android applications.
Swift is used for developing iOS applications.
```

SouRce coDe online

The source code for this example (Chapter01: Quick Reference to Dart2 (Collections)) 
is available at GitHub.
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FUNCTIONS

Let’s create a function that checks if the passed argument is ‘Flutter’ or not and 
returns a boolean value. It returns true if it’s precise ‘Flutter’ or false other-
wise. Such functions are known as ‘Named Function’ because the function’s name 
describes what they are intended to.

```
bool isFlutter(String str) {
     return str == 'Flutter';
}
// Using Named Function
dynamic result = isFlutter("Flutter");
print(result);

//Output
true
```

Function with oPtional PaRameteRS

Let’s create a function `concat(...)̀  that joins two strings together when the sec-
ond string is available. In such a case, the second string can be passed as optional 
using square brackets ‘[]’.

```
String concat(String str1, [String str2]) {
     return str2 != null ? "$str1 $str2" : str1;
}

// Usage
result = concat("Priyanka", "Tyagi");
print(result);

//Output
Priyanka Tyagi
```

nameD PaRameteRS

The other way to provide optional parameters is to use named parameters. They can 
be passed using curly braces ‘{}’.

```
// Named Parameters: Function with optional parameters in 
curly braces
String concat2(String str1, {String str2}) {
     return str2 != null ? "$str1 $str2" : str1;
}
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// Using function with optional params with curly braces{}
result = concat2("Priyanka", str2: "Tyagi");
print(result);
// Output
Priyanka Tyagi
```

PaSSing Function aS PaRameteR

The Dart 2 programming language allows passing a function as a parameter to 
another function. Let’s create a function `int subtract(int a, int b)̀  
to find the difference between the two values ‘a’ and ‘b’. The method `calcu-
late(...)̀  takes two numbers and a function as a parameter to operate on the 
values passed.

```
int subtract(int a, int b) {
     return a > b ? a - b : b - a;
}
// Passing Function as parameter
int calculate(int value1, int value2, Function(int, int) 
function) {
     return function(value1, value2);
}
//Passing function 'subtract' as parameter
result = calculate(5, 4, subtract);
print(result);

// Output
1
```

aRRow Syntax

The arrow syntax can be used to write functions in one line. Let’s write the function 
to add two numbers using arrow syntax as below:

```
// Arrow Syntax
int add(int a, int b) => a + b;

// Using Arrow Syntax
result = add(5, 4);
print(result);

//Output
9
```
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anonymouS Function

Anonymous functions don’t have a name and can be assigned to a variable either 
using the keyword `var` or `Functioǹ .

```
// Anonymous Function
Function anonymousAdd = (int a, int b) {
     return a + b;
};

// Using anonymous functions.
// Calling function variable `anonymousAdd`
result = anonymousAdd(4, 5);
print(result);

//Output
9
```

SouRce coDe online

The source code for this example (Chapter01: Quick Reference to Dart2 (Functions)) 
is available at GitHub.

CLASSES

Dart classes are created using the keyword `class̀ . Let’s define a class Person to 
represent a person in the real world. This person has a name, an age, and the food it eats.

```
class Person {
     String name;
     int age;
     String food;
}
```

conStRuctoR

Dart supports easy to use constructors. Let’s see two types of constructors. The 
short-form constructor looks like below. The first part is required. The parameters 
inside ‘[]’ are optional.

```
Person(this.name, [this.age]);

//Usage
Person person = Person("Priyanka");
```
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Another type of constructor is the named constructor. All parameters are enclosed 
in the curly braces ‘{}’.

```
Person.basicInfo({this.name, this.age});

//Usage
Person child = Person.basicInfo(name: "Krisha", age: 6);
```

getteRS

The getters in Dart classes are defined using the `get̀  keyword. Let’s create a getter 
`personNamè  to get the name.

```
String get personName => this.name;
```

SetteRS

The setters in the Dart classes are defined using the `set̀  keyword. Let’s create a 
setter `personNamè  to set the name as below:

```
set personName(String value) => this.name = value;
```

methoD

Let’s add a method to the class `Persoǹ  to define the eating behavior. The method 
`eats(String food)̀  takes the food as ̀ String` and assigns it to the class ̀ food` 
property.

```
void eats(String food) {
     this.food = food;
}
// Usage
Person child = Person.basicInfo(name: "Krisha", age: 6);
child.eats("Pizza");
```

Let’s override the method `toString()̀  from the Object (Object class) class to 
print a custom message. Every class in Dart extends from the base Object class.

```
String toString() {
     return "My name is $name, and I like to eat $food";
}
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//Usage
print(child.toString());

//Output on console
My name is Krisha, and I like to eat Pizza
```

caScaDing Syntax

Dart supports cascading syntaxes. It’s useful in assigning the values to properties 
and methods at once using two dots.

```
child
 . .name = 'Kalp'
 . .eats("Pasta");
```

The setters can also be called using cascaded syntax as shown in the code snippet 
below:

```
child
 . .personName = 'Tanmay'
 . .eats("Pesto");
```

SouRce coDe online

The source code for this example (Chapter01: Quick Reference to Dart2 (Classes)) 
is available at GitHub.

CONCLUSION

In this chapter, we reviewed the basic concepts and syntaxes useful to getting started 
with developing Flutter application quickly and efficiently. You were introduced to 
the structure of the Dart program. You developed your understanding of declaring 
and using variables in Dart language. We explored methods to store data in collec-
tions using various data structures like List, Map, and Set. You also learned to write 
reusable code using functions. Finally, you learned to architect and structure the 
code base using Classes and methods.
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