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This book is more than just a manual of instructions. It’s an invitation to embark
on a shared journey into the world of platform-agnostic application development
with Flutter. My goal is to guide you through the Flutter ecosystem in a
practical, engaging, and collaborative way.

   Together, we will unlock Flutter’s vast capabilities and learn how to design,
implement, and refine applications that run seamlessly across multiple platforms.
As we progress, we will develop a comprehensive application from start to finish,
gaining hands-on experience with the tools and techniques that make Flutter such
a robust framework.

   Beyond development, we will explore how to share your work with the
world. You will learn how to automate the process of preparing, testing,
and packaging your app for distribution across iOS, Android, macOS,
Windows, Linux, and the Web using modern CI/CD pipelines with GitHub
Actions.

   This journey promises to be both exciting and rewarding. By the end, you will
understand the technical aspects of Flutter and feel confident in your ability to
deliver production-ready applications to a global audience.

©Viachaslau Lyskouski, 2023: Creative Commons Attribution-NonCommercial-NoDerivatives
4.0 International (CC BY-NC-ND 4.0)
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Introducing


Dear readers, I invite you to join me on a journey into a platform-agnostic
application development, starting from ground zero. Meaning, that we (me and,
possibly, you) might know nothing about cross-platform or mobile development,
”Flutter”-framework, and ”Dart”-language.

   This book offers a different perspective on the concepts that you are
interested in, inspired by, or practicing; based on the author’s vision.
I welcome you to share your thoughts with me (and also help me spot
any errors or typos) on the repository that contains the sources of this
book and an application that we will develop together as we read along
(https://github.com/lyskouski/app-finance). And... who knows, maybe your
insights will enrich the core ideas of this book, and we will publish a new edition
together.

   Returning to the core themes of the book and the selected technologies,
it’s evident that businesses aim to embrace innovative technologies to
optimize their processes and provide outstanding user experiences, all while
ensuring broad platform compatibility. Not so far, Flutter (Dec 4th, 2018 –
version 1; May 10th, 2023 – version 3) has emerged as a popular choice
for building high-performance, platform-agnostic (desktop, mobile, web)
applications. And this book, ”From Zero to Market with Flutter: Desktop,
Mobile, and Web Distribution”, road us to a comprehensive journey through
the creation of a robust competitive application by using Flutter with
”no-server”-basis (while ”serverless” is mostly associated with cloud-based
infrastructure).

   The central objective of this book is to illustrate how to harness the extensive
capabilities of Flutter to build a comprehensive and feature-rich application.
Across the chapters, we will delve into every phase of the application
development process, starting from conceptualization and culminating in
distribution:
      

      	
      Take basics in ”Dart”-language and ”Flutter”-framework, and how it
      enables cross-platform development.
      


      	
      Gain insights into the design principles of an application development.
      


                                                                          


      	
      Go  through  User  Interface  and  Experience  practices  to  create  an
      intuitive user interface.
      


      	
      Discover how to incorporate essential features into the application with
      a forecast release planning.
      


      	
      Explore  strategies  for  secure  interaction  with  external  systems  and
      ensuring data integrity.
      


      	
      Master   techniques   for   testing   (unit,   widget,   integration,   and
      performance tests) and debugging practices.
      


      	
      Configure the application distribution across all platforms (Windows,
      Linux,  MacOS,  Android,  iOS)  to  their  marketplaces,  and  explore
      strategies for ongoing maintenance and updates.



So, let’s embark on this learning curve journey and keep ”Flutter”ing.


                                                                          


   
1    Bootcamping


   
1.1    Dart

Dart is known for its simplicity and readability as object-oriented and class-based
language. It offers C-style syntax and object-oriented programming (OOP)
concept (inheritance, polymorphism, and encapsulation).

Dart Virtual Machine (VM)
   includes a just-in-time (JIT) compiler for fast development cycles and an
ahead-of-time (AOT) compiler for optimized production performance by
translating ”Dart”-code into a native machine code. Its web compiler translates
Dart into JavaScript or Web Assembly. With a support of multi-threaded
execution, VM provides efficient utilization of modern multi-core processors via
”Isolates” (a separate threads, that communicate via message passing) for
concurrent executions.

   Dart Virtual Machine is designed as a platform-agnostic interpreter (desktop
environments [Windows, macOS, Linux], mobile devices [Android, iOS], and web
browsers) with a modular and extensible architecture (capabilities to extend
core-components as primitives and classes). It includes components such as Dart
Core Libraries, Garbage Collector (with separating objects into young and old
generations, automatically reclaims memory occupied by objects that are no longer
reachable), and Dart Development Compiler (DDC, designed to compile Dart to
JavaScript / TypeScript by enabling real-time code changes and efficient debugging
for web applications).

Dart Software Development Kit (SDK)
   provides a command-line interface (CLI), a package manager, and a collection
of utility libraries that simplify common tasks. Package Manager (”pub”) controls
libraries and their dependencies via ”pubspec.yaml”-file by using public
(https://pub.dev) and private (”dart pub add private_package –hosted
https://...”) storages.

Entire End-to-End Stack
                                                                          


   Dart is well-equipped to cover the full stack development. ”Flutter”, powered
by Dart, enables developers to write code once and run it on multiple
platforms, providing a unified user experience. ”Aqueduct” provides a robust
foundation for building scalable and high-performance backend services and
APIs. Dart’s versatility extends seamlessly to a database layer, offering
compatibility with a wide range of database systems, both SQL and noSQL
databases (as ”Aqueduct ORM” for PostgreSQL, ”Realm” for MongoDB), as
well as databases built specifically using Dart as their foundation (like
”DartinoDB”).


                                                                          


   
1.1.1    Checking Primitives

Primitives (built-in data types) behave as objects with own methods and
properties, and can be even extended by ”extension”:
   


1int counter = 123; // counter.toDouble() => 123.0 
 

2double pi = 3.141592; // pi.clamp(0, 3) => 3.0 
 

3bool isVisible = true; // true.toString() => ’true’ 
 

4String text = ’Some content’; // text.codeUnits // List<int> 
 

5dynamic tmp = 1; tmp = ’test’; tmp = false; // Changeable type 
 

6// ’StringBuffer’ as a way to construct strings sequentially 
 

7var spread = StringBuffer(); // Postponed type set. Err: spread=’’; 
 

8spread.write(’some text...’); // concatenate 
 

9spread.writeln(’... another content’); // add line break at the end 
 

10// But long text can be also broken and implicitly spliced back 
 

11final String test = ’some long text...’ 
 

12| ’...continuation’; 
 

13// Convert other types to String by interpolation (via ’$’ sign) 
 

14String sample = ’$counter $isVisible’; 
 

15// Extend functionality of ’double’-type (except ’null’ - a keyword) 
 

16extension DoubleExt on double { 
 

17| // 0.12.pcnt => ’12.0%’ 
 

18| String get pcnt => ’${this * 100}%’; 
 

19}

Collections are represented by ”List”, ”Map”, ”Set”, ”Records”, and ”Queue”.
Where ”List” is an ordered collection of objects; ”Map”, as a collection of
key/value pairs, is used to retrieve a value by its associated key with a
maintained key uniqueness; as well as ”Set” – to control uniqueness of
variables. ”Queue” implements both stack and queue behavior (where,
ListQueue – keeps a cyclic buffer of elements, DoubleLinkedQueue – to
guarantee constant time on ’add’, ’remove-at-ends’ and ’peek’-operations). As
a distinctive feature of collections, their iterativeness is declared by a
subtype:
      

      	
      ”HashMap” and ”HashSet”, unordered, both provide an access to items
      (by key) in (potentially) amortized constant time;
      


      	
                                                                          


      ”LinkedHashMap” and ”LinkedHashSet” iterate in key insertion order;
      


      	
      ”SplayTreeMap”  and  ”SplayTreeSet”  are  based  on  a  self-balancing
      binary  tree  that  allows  most  single-entry  operations  in  amortized
      logarithmic time;



   

1List<int> data = [1, 2, 3]; // data.last; // 3 
 

2Set<String> scope = {’a’, ’b’, ’a’}; // scope.length; // 2 
 

3HashMap<String, int> hash = {’test’: 123}; // hash.values; // [123] 
 

4// Records - immutable, not iterable, with an object-based access 
 

5var map = (text: ’sample’, at: 123); // map.text; // ’sample’


   
1.1.2    Observing Types

Dart is a statically typed language, which means that the type of a variable is
known at compile time. However, it also supports type inference, allowing the
compiler to automatically deduce the type of a variable based on the assigned
value:
   


1int count = 10; // Explicit type declaration 
 

2var count = 10; // Type inferred as int 
 

3final count = 10; // Immutable variable, type inferred as int 
 

4const count = 10; // Compile-time constant, type inferred as int

Dart is a relatively strongly typed language, which means it encourages declaring
explicit types rather than relying on ”var”. This practice enhances code
readability and maintainability by making the intended type of each variable
clear.
   


1// Explicit type declaration 
 

2String txt = ’Demo string’; 
 

3int age = 30; 
 

4double price = 19.99; 
 

5num flexible = 42; 
 




6flexible = 42.5; // num can hold both int and double 
 

7BigInt huge = BigInt.parse(’1234567890123456789012345’);

For collection types that hold other objects, we can also specify the type of the
stored elements:
   


1List<String> names = [’Alice’, ’Bob’, ’Charlie’]; 
 

2Map<String, int> ages = {’Alice’: 30, ’Bob’: 25}; 
 

3Set<int> uniqueNumbers = {1, 2, 3, 2}; 
 

4// Records has no explicit declaration 
 

5var record = (’Alice’, 25, isStudent: true);

We can define our own types by using ”typedef”. A ”typedef” allows us to create
an alias for a complex type, making code more readable and maintainable.
This is especially useful when working with function signatures, records,
or deeply nested structures. In the example below, we define a record
type named ”ScreenHelperState”, which groups together several related
properties into a single logical type. By using a typedef, we can reuse this type
throughout the application without having to redefine the full structure each
time:
   


1typedef ScreenHelperState = ({ 
 

2| bool isWide, 
 

3| bool isBottom, 
 

4| bool isWearable, 
 

5| double height, 
 

6| double width, 
 

7});


   
1.1.3    Extracting Patterns

Pattern matching in programming involves comparing data structures against
predefined patterns, which enables conditional execution based on the
match:
   


1const a = ’a’; 
 

2const b = ’b’; 
 




3final obj = [a, b]; 
 

4 
 

5if (obj.length == 2 && obj[0] == a && obj[1] == b) { 
 

6| print(’$a, $b’); 
 

7} 
 

8// Or, it can be transformed into: 
 

9switch (obj) { 
 

10| case [a, b]: 
 

11| | print(’$a, $b’); 
 

12| | break; 
 

13| // ... other conditions 
 

14}

Destructuring, on the other hand, offers a means to extract individual elements
from complex data structures like arrays or objects and assign them to variables.
This technique is especially valuable when dealing with complex objects, allowing
you to fetch their properties efficiently:
   


1// Operation with basics 
 

2final users = [’User 1’, ’User 2’, ’User 3’]; 
 

3final [adminName, userName, guestName] = users; 
 

4 
 

5// To declare new variables from a nested structure 
 

6var (name, [code, type]) = (’User 1’, [123, true]); 
 

7 
 

8// Object extraction 
 

9class Transaction { 
 

10| String description; 
 

11| String category; 
 

12| double amount; 
 

13} 
 

14 
 

15const scope = [ 
 

16| Transaction(’Buy groceries’, ’Groceries’, 50.0), 
 

17| // ... others 
 

18]; 
 

19 
 

20for (final Transaction(:category, :amount) in scope) { 
 

21| print(’$category: $amount’); 
 

22}


   
1.1.4    Operating with Dates

                                                                          


Let’s revise a few build-in capabilities of dates’ type from an example:
- IF ”end”-date is lower or equal to ”current”-date THEN return 1
- IF ”start”-date is equal to ”current”-date THEN return 0
- ELSE return a relative value in the range of ”0...1” by calculating the float value
based on the ratio of the number of days between ”start” and ”current” to the
total number of days between ”start” and ”end”.
   


1calculateValue(DateTime start, DateTime end, DateTime current) { 
 

2| if (end.isBefore(current) || end.isAtSameMomentAs(current)) 
 

3| | return 1; 
 

4| if (start.isAtSameMomentAs(current)) 
 

5| | return 0; 
 

6| int total = end.difference(start).inDays; 
 

7| int diff = current.difference(start).inDays; 
 

8| return diff / total; 
 

9}

The ”DateFormat” function is used to convert and parse dates into a specific
format, such as ’yyyy-MM-dd’ (four characters for the year, a dash, two
characters for the month, a dash, and the last two characters to identify the day),
while considering localization preferences.
   


1DateTime dt = DateTime(2023, 11, 1); 
 

2var text = DateFormat.yMMMEd().format(dt); 
 

3print(text);| // Wed, Nov 1, 2023 
 

4// Parsing stringified date back without exceptions on failure 
 

5DateTime? value = DateTime.tryParse(text);

And, we may extend ”DateTime” by an insensible usage of ”DateFormat”-class:
   


1extension DateTimeExt on DateTime { 
 

2| // DateTime(/* ... */).toMonthDay(); 
 

3| String toMonthDay(Locale? locale) => 
 

4| | | DateFormat.MMMMd(locale ?? ’en_US’).format(this); 
 

5}

”DateTime”-class doesn’t inherently handle time zones, but it can be covered by
external libraries like ”timezone” or ”intl”. To facilitate time processing, one can
utilize the ”Unix” timestamp, also known as an epoch timestamp, through the
properties ”microsecondsSinceEpoch” and ”millisecondsSinceEpoch”.
                                                                          



   Additionally, for application testing purposes, consider the use of libraries like
”fake_datetime” to mock the current time, enabling more effective testing
scenarios.


                                                                          


   

1.1.5    Understanding Operations

Dart provides a wide range of built-in functions and libraries to cover various
operations and functionalities:
   


1double num1 = 10.0; double num2 = 3.0; double? num3; 
 

2// Addition ’+’ and subtraction ’-’ 
 

3// Multiplication ’*’ and division ’/’ 
 

4// ’~/’ Integer Division (Floor Division) 
 

5result = num1 ~/ num2; // 3 (int) 
 

6// ’%’ Modulus (Remainder) 
 

7result = num1 % num2; // 1.0 
 

8// ’??’ null-check statement 
 

9num3 ?? num1; // return ’num1’ if ’num3’ is null 
 

10num3 ??= 2.0; // set ’num3’ if it’s null 
 

11// Tilde (Bitwise NOT) 
 

12int result = ~(-1); // 0 
 

13// Bitwise AND ’&’, OR ’|’, XOR ’^’ 
 

14int resultAND = 5 & 3; // 1 
 

15// Left ’<<’ and Right ’>>’ Shift 
 

16int resultLeft = 8 << 2; // 32 
 

17int resultRight = 8 >> 1; // 4 
 

18// ’sqrt’ Square Root 
 

19result = sqrt(num3); // 1.4142135623730951 
 

20// ’pow’ Exponentiation 
 

21result = pow(num3, 3); // 8.0 
 

22// ’sin’ Sine, ’cos’ Cosine, ’tan’ Tangent 
 

23// ’log’ Natural Logarithm 
 

24result = log(num3); // 0.6931471805599453 
 

25// ’log10’ Base-10 Logarithm 
 

26result = log(num3) / ln10; // 0.3010299956639812 
 

27/// Overloading: null + 5 = 5 
 

28extension Ext<T extends num> on T? { 
 

29| T? operator +(T val) => this != null ? this + val : val; 
 

30} 
 

31/// Overloading ’|’ to merge maps 
 

32extension Merge<T, K> on Map<T, K> { 
 

33| Map<T, K> operator |(Map<T, K> other) => 
 

34| | | {...this}..addEntries(other.entries); 
 

35}

In addition, each type has own operands:
   


1// Range limitation: ’-10.0’ to ’0.0’; ’100.0’ to ’3.0’ 
 




2return (num as double).clamp(0, 3); 
 

3// Dates comparison 
 

4DateTime(now.year, now.month).isAfter(createdAt); 
 

5createdAt.isBefore(DateTime.now()); 
 

6// Transformations 
 

7final m = {’Sample’: 1, ’sample’: 2}; 
 

8CanonicalizedMap.from(m, (k) => k.toLowerCase()) // {’Sample’: 1}


                                                                          


   
1.1.6    Overloading Operators

”Magic methods” are often referred to as ”operator overloading” or ”special
methods.” They allow to declare a custom behavior for built-in operations:
      

      	
      ”toString” returns a string representation of an object, can be used for
      a serialization and deserialization process of an object;
      


      	
      ”call” allows an object to be treated as a function;
      


      	
      ”hashCode” returns a hash code for an object (to use it as a key for
      ”Map” and ”Set”, and to override ”==”);
      


      	
      ”operator”: overload basic operands (as ”==” to compare, ”+” to sum,
      etc.);
      


      	
      ”get”  and  ”set”  –  to  override  the  behavior  of  getting  and  setting
      properties.



   

1class Person { 
 

2| // "Private" property (a library isolation) 
 

3| DateTime? _createdAt; 
 

4| // Required from a constructor since cannot be null 
 

5| String name; 
 

6| // Post-initialization 
 

7| late DateTime _createdAt = DateTime.now(); 
 

8| // var person = Person(’Tom’); 
 

9| Person(this.name); 
 

10| // person() // ’Hello from Tom!’ 
 

11| String call() => ’Hello from $name!’; 
 




12| // person.createdAt = DateTime(2023, 01, 01); 
 

13| set createdAt(DateTime date) => _createdAt = date; 
 

14| // print(person.createdAt); // 2023-01-01 00:00:00 
 

15| DateTime get createdAt => _createdAt; 
 

16| // print(Person(’Tom’) == Person(’Terry’)); // false 
 

17| @override // Pre-requisite for any operator change 
 

18| int get hashCode => hashValues(name); // core-method to hash value 
 

19| @override // ’covariant’ limits comparison to the same class 
 

20| bool operator ==(covariant Person other) => other.name == name; 
 

21| // person = Person.fromString(’Tom’); 
 

22| factory Person.fromString(String name) { 
 

23| | return Person(name); 
 

24| } 
 

25| // print(person); // ’Tom’ 
 

26| @override 
 

27| String toString() => name; 
 

28}


   
1.1.7    Declaring Input Arguments

A few options are available for the arguments declaration:
   


1// Ordered scope 
 

2/// Sample: add(’test’, null) 
 

3/// Sample: add(’test’, 123) 
 

4void add(String value, int? id); 
 

5 
 

6// With optional arguments 
 

7/// Sample: add(’test’) 
 

8void add(String value, [int? id]); 
 

9void add(String value, [int id = 123]); // preset for ’id’ 
 

10 
 

11// Named attributes 
 

12/// Sample: add(value: ’test’) 
 

13/// Sample: add(id: 1, value: ’test’) 
 

14void add({String value, int? id}); 
 

15void add({String value, int id = 123}); 
 

16 
 

17// Mix 
 

18/// Sample: add(’test’, id: 123) 
 

19void add(String value, {int? id});

In the context of classes, their properties can be protected (with
                                                                          


”@protected”-annotation, accessible for extends), private (started from
underscore; neither visible, nor accessible from extends), and public (others); with
extra options as ”final” (immutable), ”const” (not changeable for run-time),
”static” (to grant access without object initialization), and ”late” (postponed
initialization):
   


1class Person { 
 

2| // Only static fields can be declared as const 
 

3| static const gender = ’unknown’; 
 

4| // Private property 
 

5| String? _priv; 
 

6| // Immutable after an object creation 
 

7| final String name; 
 

8| // Delayed assignment 
 

9| late final int age; 
 

10| // Post-initialization for a dynamic content 
 

11| late cast = PersonCast(age); 
 

12| // constructor 
 

13| Person( 
 

14| | this.name, { 
 

15| | int? age 
 

16| | } 
 

17| // Post-processing (random age if not set) 
 

18| ) : this.age = age ?? Random().nextInt(120); 
 

19}


   
1.1.8    Asserting Functions Definition

By utilizing a type definition (”typedef”), we can simplify the representation of a
complex structure as arguments or declare the expected structure of a function,
which is then propagated as an argument:
   


1typedef SetViewFunction = String Function(Currency input); 
 

2typedef Nested = Map<String, List<Person>>; 
 

3 
 

4class CurrencySelector { 
 

5| final Nested key; // ’final’ to set once, immutable then 
 

6| SetViewFunction? setView; // accept nullable by ’?’ 
 

7| const CurrencySelector({ 
 

8| | this.key, 
 

9| | this.setView, 
 




10| }) { 
 

11| | setView ??= setDefaultView; // Set if ’null’ 
 

12| } 
 

13| // Short notation (’=>’) for "one-line" methods 
 

14| String setDefaultView(Currency input) => /* ... */; 
 

15}

Once the function is declared with a ”void”-result, it can be extended through an
extension of ”VoidCallback”.


   
1.1.9    Casting Dynamic Structures

Generics can be useful in specific cases, serving as a deferred type declaration:
   


1extension StringExt on String { 
 

2| // Letter in uppercase highlights a type variability 
 

3| /// Sample: ’[1,2,3]’.toList<int>(); // [1, 2, 3] 
 

4| List<T> toList<T>() { // Limitation: <T extends num> 
 

5| | final data = length > 0 ? json.decode(this) : []; 
 

6| | // Convert to declared Type 
 

7| | return data.cast<T>(); 
 

8| } 
 

9}

Alternatively, ”dynamic” can be employed to accommodate various types:
   


1extension StringExt on String { 
 

2| /// Sample: ’[1,"2",3.0]’.toList(); // [1, ’2’, 3.0] 
 

3| List<dynamic> toList() => 
 

4| | | length > 0 ? json.decode(this) : []; 
 

5}

Furthermore, we may perform type casting using ”is” or ”as”:
   


1(val as double).toInt(); 
 

2if (val is Function) val();

                                                                          



   
1.1.10    Observing Functional Programming

Dart supports functional programming concepts, allowing functions to be treated
as first-class citizens. This means they can be assigned to variables, passed as
arguments, and returned from other functions.

   Functions can also be composed, allowing for the creation of more complex
behavior by combining simpler functions. This is often achieved through
higher-order functions, which take other functions as arguments or return them as
results.

   Dart also provides support for functional programming through features like
first-class functions, closures, and higher-order functions.
   


1// Assign function to a variable 
 

2var processOrder = (String orderId) { 
 

3| print(’Processing order: $orderId’); 
 

4}; 
 

5 
 

6// Pass function as an argument (higher-order function) 
 

7void executeProcess(Function(String) processor, String id) { 
 

8| processor(id); 
 

9} 
 

10 
 

11// Return a function from another function 
 

12Function(String) createLogger(String prefix) { 
 

13| return (String message) => print(’$prefix: $message’); 
 

14} 
 

15 
 

16// Compose functions 
 

17String toUpper(String input) => input.toUpperCase(); 
 

18String addExclamation(String input) => ’$input!’; 
 

19 
 

20String compose(String Function(String) f, String Function(String) g, String value) { 
 

21| return f(g(value)); 
 

22} 
 

23 
 

24// Usage examples 
 

25void main() { 
 

26| processOrder(’A123’); // Processing order: A123 
 

27 
 

28| executeProcess(processOrder, ’B456’); // Processing order: B456 
 

29 
 

30| var logger = createLogger(’INFO’); 
 

31| logger(’Order completed’); // INFO: Order completed 
 

32 
 

33| var result = compose(addExclamation, toUpper, ’hello’); 
 




34| print(result); // HELLO! 
 

35}


   
1.1.11    Operating Asynchronously

Asynchronous operations allow to perform other tasks while waiting for an
operation to complete, such as fetching data from a network, writing to a
database, or reading from a file. The ”async”-keyword is used to mark a function
as asynchronous (with a return statement marked as ”Future”), while the
”await”-keyword pauses execution until a specific asynchronous operation is
completed.
   


1Future<String> createOrder() async { 
 

2| // Parallelize execution of ’fetchData’ and ’createOrder’ 
 

3| fetchData(access).then(processData).catchError(handleError); 
 

4| // Wait till the data is taken 
 

5| var access = await fetchCredentials(); 
 

6}

A ”Stream” represents asynchronous sequential events by notifying when a new
event is available.
   


1Stream<String> readFile() async* { 
 

2| var lines = File(filePath).openRead() 
 

3| | | .transform(const LineSplitter()); 
 

4| await for (var line in lines) { 
 

5| | yield line; 
 

6| } 
 

7}

Additionally, a ”Completer” is an object that aids in managing asynchronous
operations by providing a means to manually produce and complete a
”Future”.
   


1void mainFunction() { 
 

2| var state = Completer<String>(); 
 

3| asyncOperation(state); 
 




4| state.future.then((value) { 
 

5| | // .... handle results 
 

6| }).catchError((error) { 
 

7| | // .... address errors 
 

8| }); 
 

9} 
 

10 
 

11void asyncOperation(Completer<String> state) async { 
 

12| // ... other stuff 
 

13| state.complete(’some value’); 
 

14}

For a large computation that could drop frames or freeze the app if run in
the main isolate, it can be created additional isolates using one of two
functions: ”Isolate.spawn()” or ”Compute()”. This approach, known as
parallelism, allows for parallel code execution across multiple processor
cores.


   
1.1.12    Initializating Classes

Every object is an instance of a class, and all classes (except ”null”) inherit from
the ”Object”-class. While each class typically has only one superclass (via
”extends”), it might cover multiple interfaces by using ”implements”. Moreover,
dart implements a form of multiple inheritance via ”Mixin”s. Extension methods
provide a means to enhance a class’s functionality without altering the class or
creating a subclass.
   


1class WebDavProtocol 
 

2| | // inherits superclass methods and properties 
 

3| | extends AbstractProtocol 
 

4| | // class extended by methods from mixin 
 

5| | with FileImportMixin, FileExportMixin 
 

6| | // structure is controlled by interfaces 
 

7| | implements InterfaceProtocol, InterfaceFile { 
 

8| // ... content 
 

9} 
 

10// Interface (’abstract’ to define a pure interface) 
 

11abstract interface class InterfaceFile { 
 

12| String getContentSync(File data); 
 

13} 
 

14// Mixin 
 

15mixin FileImportMixin { 
 

16| Future<String?> importFile(List<String> ext) async { /* ... */ } 
 




17}

Additionally, class modifiers enable a control over how a class can be extended or
specialized:
      

      	
      ”abstract” – prevents instantiation, allows methods definition without
      their implementation;
      


      	
      ”base” – disallows implementation (”implements”), only inheritance
      (”extends”);
      


      	
      ”interface” – guarantees interface implementation, but not inheritance;
      


      	
      ”final” – prohibits subtyping from this class;
      


      	
      ”macro” – declares macro (implements ClassDeclarationsMacro);
      


      	
      ”sealed” – provides enumerable set of subtypes (to be used in ”switch”);
      


      	
      ”@immutable”-notation – forces all properties to be ”final”.



With a few restrictions (cannot be combined): ”abstract” with ”sealed”;
”interface”, ”final” or ”sealed” with ”mixin”.
                                                                          




   
1.1.13    Differentiating Constructors

Classes may have a several constructors and factories to simplify or differentiate
their flow:
   


1// Search-widget types 
 

2enum CurrencySelectorType { 
 

3| searchAnchor, 
 

4| searchAnchorMin, 
 

5| searchAnchorBar, 
 

6} 
 

7// Class declaration 
 

8class CurrencySelector<K extends CurrencySelectorItem> extends StatefulWidget { 
 

9| final CurrencySelectorType searchType; 
 

10| final String? value; 
 

11| // ... other properties 
 

12 
 

13| // SearchAnchor 
 

14| const CurrencySelector({ /* ... */}) : 
 

15| | | searchType = CurrencySelectorType.searchAnchor; 
 

16| // SearchAnchor(isFullScreen: false) 
 

17| const CurrencySelector.min({ /* ... */}) : 
 

18| | | searchType = CurrencySelectorType.searchAnchorMin; 
 

19| // SearchAnchor.bar 
 

20| const CurrencySelector.bar({ /* ... */}) : 
 

21| | | searchType = CurrencySelectorType.searchAnchorBar; 
 

22| // Differentiate State-manager per taken type 
 

23| @override 
 

24| CurrencySelectorState createState() => switch (searchType) { 
 

25| | | | CurrencySelectorType.searchAnchorBar => 
 

26| | | | | CurrencySelectorBarState<CurrencySelector, K>(), 
 

27| | | | CurrencySelectorType.searchAnchorMin => 
 

28| | | | | CurrencySelectorMinState<CurrencySelector, K>(), 
 

29| | | | _ => CurrencySelectorState<CurrencySelector, K>(), 
 

30| | | }; 
 

31| // Instantiate class from its string representation 
 

32| factory CurrencySelector<K>.fromString(String data) { 
 

33| | return CurrencySelector<K>(/* ... */); 
 

34| } 
 

35| // Create object by using structured data 
 

36| factory CurrencySelector<K>.fromJson(Map<String, dynamic> json) => 
 

37| | | CurrencySelector<K>(/* ... */); 
 

38}


                                                                          


   

1.1.14    Enumerating Classifications

Enumerated types, often referred to as enums, are a distinct category of classes
designed for the representation of a predefined set of constant values. As an
example, to validate function arguments or switch statement:
   


1enum Status { active, inactive, pending } 
 

2void processStatus(Status status) { 
 

3| switch (status) { 
 

4| | case Status.active:|  /* ... */ break; 
 

5| | case Status.inactive: /* ... */ break; 
 

6| | case Status.pending:| /* ... */ break; 
 

7| } 
 

8} 
 

9void main() => processStatus(Status.active);

Using enums in function parameters enforces valid enum values, ensuring that
only acceptable options are used as inputs. Enums also facilitate seamless
conversion between enum values and strings, and enable associating additional
information with enum values (of any data type):
   


1enum AppAccountType { type1, type2, type3 } 
 

2// Convert to string, and back 
 

3String type = AppAccountType.type1.toString(); 
 

4AppAccountType? accountType = AppAccountType.values 
 

5| | .where((v) => v.toString() == type).firstOrNull; 
 

6// ’enum’ with values 
 

7enum AppCardType { debit(’Debit Card’), credit(’Credit Card’) } 
 

8print(AppCardType.debit.value); // Debit Card

Sealed classes may be used in the same way as ”enum” by defining a union class
to leverage a pattern matching.
   


1sealed class DefaultState { /* ... */ } 
 

2class LoadingState extends DefaultState { /* ... */ } 
 

3class LoadedState extends DefaultState { /* ... */ } 
 

4class ErrorState extends DefaultState { /* ... */ } 
 

5// Matching 
 

6String message = switch (state) { 
 

7| | LoadingState() => ’Loading...’, 
 

8| | // Taking a property state from the class 
 




9| | ErrorState(message:var msg) => ’Error taken: ${msg}’, 
 

10| | // To access the object in a case block by its type 
 

11| | LoadedState obj => obj.data, 
 

12| | _ => ’Unhandled state (all others)’ 
 

13| };

1.1.15    Metaprogramming Overview

In Dart, metaprogramming capabilities are somewhat limited compared to
languages like Python or Ruby, but there are still a few important tools
available:

1. Reflection: Dart provides a ”dart:mirrors” library for reflection, allowing you to
inspect and manipulate objects at runtime. However, this library is not supported
in Flutter for web and mobile.

2. Code Generation: Dart supports code generation through ”build_runner” and
”source_gen” packages. You can create custom annotations and use code
generators to produce boilerplate code.

3. Macros: Dart has introduced a macro system that allows you to write code that
generates other code at compile time.

4. ”Magic methods”: Dart allows to override certain methods in classes to change
their behavior, such as ”noSuchMethod()”.

   Normally, when we call a method in Dart, the runtime looks for that method
in the current class. If it is not found, Dart checks the superclass chain. If no
matching method is found, instead of immediately throwing an error, Dart will
invoke ”noSuchMethod()” but only if it has been implemented in the
class.
   


1class ComicsModel { 
 

2| // Override noSuchMethod to catch calls to undefined methods. 
 

3| @override 
 

4| dynamic noSuchMethod(Invocation invocation) { 
 

5| | final methodName = invocation.memberName; 
 

6| | final args = invocation.positionalArguments; 
 

7 
 

8| | if (methodName.toString().contains(’save’)) { 
 

9| | | // Custom handling for ‘save‘ calls 
 

10| | | print(’Performing save operation with arguments: $args’); 
 

11| | } else { 
 

12| | | // If it’s not ’save’, throw the default exception 
 

13| | | super.noSuchMethod(invocation); 
 




14| | } 
 

15| } 
 

16} 
 

17 
 

18void main() { 
 

19| var model = ComicsModel(); 
 

20| model.save(’Issue #1’); // Handled by noSuchMethod 
 

21| model.delete();| | | |  // Will throw NoSuchMethodError 
 

22}

1.1.16    Managing Components

The ”import”-statement is used to include code from our own project or external
modules (packages) into the application. When we’re importing code from the
own project, it can be used relative paths to specify the location of the file or
module:
   


1import ’relative_path_to_file.dart’;

However, using relative paths is not recommended when we aim to maintain
cross-platform compatibility. Instead, we should employ the package name as a
prefix to the path, seamlessly, just as it’s done for all external components:
   


1import ’package:app_finance/relative_path_to_file.dart’; // our 
 

2import ’package:flutter/material.dart’; // Flutter SDK 
 

3import ’package:flutter_svg/flutter_svg.dart’; // external 
 

4// Generated by the ’flutter build’ command 
 

5import ’package:app_finance/l10n/app_localization.dart’;

To address naming collisions between different libraries, we may employ the
technique of named imports:
   


1import ’package:flutter/material.dart’; 
 

2import ’package:intl/intl.dart’ as intl; // TextDirection collision 
 

3 
 

4class GaugePainter extends CustomPainter { 
 

5| final intl.NumberFormat formatter; 
 

6| // ... other code

The useful optimization of the startup time of our application, when dealing with
large or rarely used packages, is the usage of deferred imports. Deferred loading
means that the code from the imported package will not be loaded immediately
when the application starts. Instead, it will be loaded on-demand, typically when
we explicitly request it in the code:
   


1import ’package:heavy_package/heavy_package.dart’ deferred as heavy; 
 

2// To initialize library 
 

3final lib = await heavy.loadLibrary();

                                                                          


An essential element of the application size optimization involves the reduction of
superfluous imports. We should refrain from importing complete libraries when we
only require a fraction of their functionality:
   


1import ’dart:async’ show Future, Stream;

In certain scenarios, it becomes necessary to address environment-specific
requirements by employing distinct sets of libraries:
   


1import ’package:file_picker_web/file_picker_web.dart’ 
 

2| if (dart.library.io) ’package:file_picker/file_picker.dart’;

1.1.17    Using Macros

Macros are code that generates additional code. Unlike traditional code
generation, Dart’s macro system is integrated directly into the language, providing
real-time code generation. Out of the box, Dart provides a macro called
JsonCodable that automatically generates ”toJson()” and ”fromJson”
methods:
   


1@JsonCodable() 
 

2class TransactionLogData<T> { 
 

3| final String name; 
 

4| final T changedFrom; 
 

5| final T changedTo; 
 

6| final String? ref; 
 

7| final Currency? currency; 
 

8 
 

9| TransactionLogData({ 
 

10| | required this.name, 
 

11| | required this.changedFrom, 
 

12| | required this.changedTo, 
 

13| | this.ref, 
 

14| | this.currency, 
 

15| }) 
 

16// ... other code 
 

17} 
 

18 
 

19TransactionLogData<String> data = ...; 
 

20print(data.toJson());

This code leverages Dart’s new feature called augmentation, that allows to modify
a class or function by adding new members or replacing existing bodies from
outside the original definition:
   


1// "Uninitialized" error occurs unless a constructor is provided 
 

2class InvoiceAppData { 
 

3| final String account; 
 

4} 
 

5 
 

6augment class InvoiceAppData { 
 

7| InvoiceAppData(this.account); 
 

8}

1.1.18    Asserting in Tests

Assertions in tests help to ensure the correctness and reliability of given code by
matching the expected result.
   


1// Compare two dynamic values 
 

2expect(1, 0); // Expected: <0>; Actual: <1> 
 

3// Partial comparison 
 

4expect(result, contains(’some text’)); 
 

5expect(result, matches(’part’)); 
 

6expect(result, matches(RegExp(’^\w+$’))); 
 

7// Occurrence check 
 

8expect(result, isIn(’some text’)); 
 

9expect(result, everyElement(expected)); // List 
 

10expect(result, anyElement(expected)); // List 
 

11expect(result, containsValue(expected)); // List 
 

12expect(result, containsPair(position, value)); // Map 
 

13// Numbers check (or objects with operators: >, <, ==) 
 

14expect(result, isZero); // isPositive, ... 
 

15expect(result, inInclusiveRange(0, 100)); 
 

16expect(result, greaterThan(0)); 
 

17// Simple type check 
 

18expect(result, isNull); // isList, isTrue, ... 
 

19// Class type check 
 

20expect(result, isA<SomeClass>()); 
 

21expect(result, isNot(isA<SomeClass>())); // Inverse 
 

22expect(result, same(someObject)); // Same instance check 
 

23// Stream assertions 
 

24expect(stream, emits(expected)); 
 

25expect(stream, emitsInOrder(expectedList)); 
 

26expect(stream, neverEmits(notExpected)); 
 

27// Async assertions, when result is a Future 
 

28await expectLater(result, completion(expected)); 
 

29 
 

30// Exception check (call() => throw Exception()) 
 

31expect(() => call(), throwsA(isException)); 
 

32 
 

33// Customize failed output 
 

34expect(result, expected, reason: ’Expected ___!’); 
 

35 
 

36// Skip comparison (deactivate test) 
 

37expect(result, 0, skip: true); // Or, set String as a comment

In addition, ”allOf”-matcher allows combining multiple matchers, ”anyOf” – check
if any of the conditions are met. While ”expect”-function is used to compare the
results of some operations, ”mocktail”-package declares ”verify”-function
                                                                          


to ensure that some other functions were used (or not) during the test
execution.
                                                                          


   
1.2    Flutter

Flutter is an open-source framework developed by Google for building natively
compiled applications for mobile, web, and desktop from a single codebase by
using ”Dart”-language. The framework provides a comprehensive set of libraries
and tools for building UIs, handling user input, and accessing device features.
Flutter’s UI is constructed by using widgets, that are the building blocks of
Flutter apps, and everything, from a simple button to a complex layout, is a
widget (including animations and layout controls).

Engine
   At the core of Flutter is the C/C++ engine, built around ”Skia”, an
open-source 2D graphics library maintained by Google. Skia provides low-level
APIs for rendering vector and bitmap graphics, including shapes, text, and
images, along with features such as anti-aliasing for smoother visuals. The engine
also bridges to platform-specific code to access device hardware and system
services. In recent versions, Flutter introduced ”Impeller”, a modern rendering
runtime designed as a replacement for Skia in certain contexts. Impeller is
now the default renderer on iOS (and gradually being rolled out to other
platforms) and brings improved performance, consistency across devices, and
support for advanced rendering features such as 3D and more efficient GPU
utilization.

Embedder
   The Flutter Engine is window toolkit agnostic, meaning a capability to build
Flutter embedders on one of the platforms not supported out of the box. That
enables creation of custom solutions with the power and flexibility of Flutter for a
distribution to anywhere, including smart devices, cars, and more (as
”raspi-flutter” for ”Raspberry Pi”).

Platform Channels
   Device-specific features and APIs are accessible through what are known as
platform channels, which facilitate the integration of a native functionality.
Platform Channels enables bi-directional asynchronous communication between
Dart and the native code of the host platform. It’s possible to invoke methods on
that channel from either the Dart or native side (for example, a native method to
access the device’s camera). Bi-directional communication is covered by a data
                                                                          


serialization and deserialization process that ensures that it is in a format that
both can understand.

Framework
   The Flutter Framework includes Material Design and Cupertino, which
provide a wide range of user interface components.

1.2.1    Considering Diversity

”Flutter” offers a vast array of out-of-the-box (OOTB) widgets that greatly
facilitate the creation of diverse and complex user interfaces. These widgets are
designed to meet a wide range of application needs, from creating simple layouts
to developing intricate, feature-rich interfaces. This comprehensive selection of
widgets significantly accelerates the development process, enabling us to
prioritize meeting functional needs over building UI components from
scratch.
      

      	
      ”SizedBox” for a size allocation, ”Container” extends it by styling as
      padding, margin, and background color.
      


      	
      ”Row” and ”Column” arrange child widgets horizontally and vertically
      accordingly, and ”DataTable” mixes both.
      


      	
      ”ListView” for creating scrollable lists of widgets
      


      	
      ”Stack” allows to overlay widgets on top of one another.
      


      	
                                                                          


      ”AppBar”       enables       a       navigation       on       top       of
      the page, ”BottomNavigationBar” is specific for the bottom layer, for
      the sidebar it can be used ”NavigationRail”, ”Drawer” – to implement
      navigation drawers, and ”SnackBar” for the popping up content.
      


      	
      ”FlatButton”,  ”RaisedButton”,  ”FloatingActionButton”  –  different
      buttons with customizable visual feedback.
      


      	
      ”TextField”-widget  offers  input  fields  where  users  can  enter  text,
      numbers,   or   other   data.   Meanwhile,   ”SearchAnchor”   manages
      selections from a list of options.
      


      	
      ”Card”  –  for  creating  material  design  cards  with  a  consistent  and
      customizable elevation effect.
      


      	
      ”PageRouteBuilder” enables custom page transitions and animations
      when navigating between screens.
      


      	
      ”FutureBuilder” simplifies working with asynchronous operations by
      rebuilding itself when the future state is resolved.
      


      	
      ”InkWell” provides a Material-style ripple effect for making widgets
      tappable and interactive.



And, a lot of others...
                                                                          



1.2.2    Handling User Input and Gestures

User input and event handling make Flutter apps interactive and responsive.
Whether through taps, clicks, gestures, or keyboard shortcuts, they let apps adapt
to different devices—touch on mobile, mouse on desktop, or stylus on
tablets—enhancing usability across platforms.

   Flutter offers the ”GestureDetector” widget to capture gestures such as taps,
drags, and scaling. It

1GestureDetector( 
 

2| onTap: () { 
 

3| | // Handle tap event 
 

4| }, 
 

5| onDoubleTap: () { 
 

6| | // Handle double-tap event 
 

7| }, 
 

8| onLongPress: () { 
 

9| | // Handle long-press event 
 

10| }, 
 

11| onPanUpdate: (details) { 
 

12| | // Handle drag event 
 

13| }, 
 

14| child: Container( 
 

15| | width: 200, 
 

16| | height: 200, 
 

17| | color: Colors.blue, 
 

18| | child: Center(child: Text(’Tap me’)), 
 

19| ), 
 

20);

1.2.3    Distinguishing States


1class LoadingWidget extends StatefulWidget { 
 

2| const LoadingWidget({super.key}); 
 

3| @override 
 

4| LoadingWidgetState createState() => LoadingWidgetState(); 
 

5} 
 

6class LoadingWidgetState extends State<LoadingWidget> 
 

7| | with TickerProviderStateMixin { 
 

8| late AnimationController _controller = AnimationController( 
 

9| | | vsync: this, 
 

10| | | duration: const Duration(seconds: 2), 
 

11| | )..repeat(); 
 

12 
 

13| @override 
 

14| void dispose() { 
 

15| | _controller.dispose(); 
 

16| | super.dispose(); 
 

17| } 
 

18| @override 
 

19| Widget build(BuildContext context) => AnimatedBuilder( 
 

20| | | animation: _controller, 
 

21| | | builder: (context, child) { 
 

22| | | | return CircularProgressIndicator( 
 

23| | | | | value: _controller.value, 
 

24| | | | | color: context.colorScheme.inversePrimary, 
 

25| | | | | strokeWidth: 4, 
 

26| | | | ); 
 




27| | | }, 
 

28| | ); 
 

29}

1.2.4    Sharing Data


1class AppWrapper extends InheritedWidget { 
 

2| final String data; 
 

3 
 

4| AppWrapper({super.key, this.data, super.child}); 
 

5 
 

6| static AppWrapper of(BuildContext context) => 
 

7| | context.dependOnInheritedWidgetOfExactType<AppWrapper>(); 
 

8 
 

9| @override 
 

10| bool updateShouldNotify(covariant InheritedWidget oldWidget) { 
 

11| | // Set if the data has changed and descendants should rebuild 
 

12| | return data != (oldWidget as MyInheritedWidget).data; 
 

13| } 
 

14}


1runApp( 
 

2| AppWrapper(data: ’Shared Data’, child: MyApp()) 
 

3);


1final data = AppWrapper.of(context).data;

1.2.5    Exploring Widget Lifecycles


      	
      

      	
      

      	
      

      	
      

      	
      

      	
      


                                                                          



      	
      

      	
      

      	
      

      	
      


1.2.6    Explaining Build Context

1.2.7    Differentiating Keys


      	
      
1items.map((item) => ListTile( 
 

2| | title: Text(item.name), 
 

3| | key: ValueKey<String>(item.id), 
 

4| );

      
      

      	
      
1Map<String, dynamic> userData = {/* Complex data */}; 
 

2return UserWidget(userData); 
 

3=> findWidgetByKey(ObjectKey(userData));

      
      

      	
      
1List<Widget> uniqueWidgets = [ 
 

2| Widget(key: UniqueKey()), 
 

3| Widget(key: UniqueKey()), 
 

4| Widget(key: UniqueKey()), 
 

5];

                                                                          


      
      

      	
      
1final myWidgetKey = GlobalKey<MyWidgetState>(); 
 

2| // In your widget tree 
 

3| MyWidget( 
 

4| | key: myWidgetKey, 
 

5| ); 
 

6// Somewhere else in your app 
 

7MyWidgetState myWidget = myWidgetKey.currentState; 
 

8myWidget.doSomething();

      
      


1.2.8    Processing in Parallel


1class ClientData { /* ... */ } 
 

2 
 

3void main() async { 
 

4| List<ClientData> clients = [ 
 

5| | ClientData(’John’, 35000), 
 

6| | // ... others 
 

7| ]; 
 

8| final receiver = ReceivePort(); 
 

9| // Spawn a new isolate for each client 
 

10| for (var client in clients) { 
 

11| | await Isolate.spawn(_runIsolate, 
 

12| | | | (client: client, port: receiver.sendPort)); 
 

13| } 
 

14| receiver.listen(print); 
 

15} 
 

16 
 

17void _runIsolate(dynamic message) { 
 

18| // ... a financial calculation, e.g., tax projection 
 

19| double taxProjection = calculateTax(message.client); 
 

20| message.port.send(taxProjection); 
 

21}


1final storage = await compute(_processTransactions, filePath);

1final results = await Future.wait([dataFromApi(), dataFromFile()]);

1.2.9    Managing SDK Versions


# Install FVM 
 

$ dart pub global activate fvm 
 

 
 

# Set Flutter SDK version 
 

$ fvm use {version} 
 

 
 

# Show all installed versions: 
 

$ fvm list 
 

 
 

# List of all available releases: 
 

$ fvm releases


$ fvm flutter {command} 
 

$ fvm dart {command}


# Install Flavor 
 

$ fvm use {version} --flavor {flavor_name} 
 

 
 

# Activate Flavor 
 

$ fvm flavor {flavor_name}

                                                                          


1.2.10    Debugging User Interface
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 Figure 1: Application visualization

                                                                          





   

1SemanticsDebugger( 
 

2| child: MyApp(), 
 

3);


      	
      

      	
      

      	
      

      	
      




                                                                          



                                                                          



[image: PIC]

 Figure 2: Application visualization with SemanticsDebugger widget

                                                                          





1.2.11    Asserting in Tests


1// Find and check Widget by its text 
 

2expect(find.text(’text’), findsNothing); 
 

3// ... by Widget’s type 
 

4expect(find.byType(DemoPage), findsOneWidget); 
 

5expect(find.byType(Container), findsWidgets);


1testWidgets(’Verify Guidelines’, (tester) async { 
 

2| await tester.pumpWidget(MyApp()); // Initialize Widget 
 

3| // Verify a tappable area (min 44x44 for iOS, 48x48 - Android) 
 

4| await expectLater(tester, 
 

5| | | meetsGuideline(iOSTapTargetGuideline)); 
 

6| await expectLater(tester, 
 

7| | | meetsGuideline(androidTapTargetGuideline)); 
 

8| // WCAG text contrast requirements 
 

9| await expectLater(tester, 
 

10| | | meetsGuideline(textContrastGuideline)); 
 

11| // Enforces all navigation elements to have a label 
 

12| await expectLater(tester, 
 

13| | | meetsGuideline(labeledTapTargetGuideline)); 
 

14}


1testWidgets(’Compare with Image’, (tester) async { 
 

2| await tester.pumpWidget(widget); 
 

3| final check = find.byType(MyApp); 
 

4| // By using a stored image file 
 

5| await expectLater(check, matchesGoldenFile(’result.png’)); 
 

6| // Compare with generated image 
 




7| final recorder = PictureRecorder(); 
 

8| final imageCanvas = Canvas(recorder); 
 

9| imageCanvas.drawCircle(Offset.zero, 20.0, Paint()); 
 

10| Picture image = recorder.endRecording(); 
 

11| await expectLater(check, matchesReferenceImage(image)); 
 

12});

                                                                          


                                                                          


debugging-widget-off.png
‘Accounts, total

$0.00

Add

Budgets,eft
$0.00

Add

Bills, February

$0.00

Add new Goal

Add





debugging-widget.png
poe Amw‘

e By B

Metrics (butor)
dd (utton)

A (utton)

e

Metrics (button)

A (utton)

=





to.jpg





cover.jpg
From Zero to Market with Flutter
Desktop, Mobile, and Web Distribution
Viachaslau Lyskouski, 2023

Dedicated to my Family

This book is more than just a manual of instructions. It’s an invitation to embark on a shared journey into the world of
platform-agnostic application development with Flutter. My goal is to guide you through the Flutter ecosystem in a
practical, engaging, and collaborative way.

Together, we will unlock Flutter’s vast capabilities and learn how to design, implement, and refine applications that run
seamlessly across multiple platforms. As we progress, we will develop a comprehensive application from start to finish,
gaining hands-on experience with the tools and techniques that make Flutter such a robust framework.

Beyond development, we will explore how to share your work with the world. You will learn how to automate the process
of preparing, testing, and packaging your app for distribution across iOS, Android, macOS, Windows, Linux, and the Web
using modern CI/CD pipelines with GitHub Actions.

This journey promises to be both exciting and rewarding. By the end, you will understand the technical aspects of Flutter
and feel confident in your ability to deliver production-ready applications to a global audience.

©Viachaslau Lyskouski, 2023: Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International (CC BY-NC-ND 4.0)





