Eric Windmill

Ray Rischpater

/ll MANNING



Widget Lifecycles

| Stateless widget | | Stateful widget |

Rebuilds when Produces a state object

configuration
changes

| State object |

initState()

(Dirty state) «————

widgetDidUpdate()‘ ’ build()‘ ’ setState ()

(Clean state)

When internal state
changes

When it receives
new configuration




Flutter in Action

ERIC WINDMILL
ForREWORD BY RAay RISCHPATER

MANNING
SHELTER ISLAND



For online information and ordering of this and other Manning books, please visit
www.manning.com. The publisher offers discounts on this book when ordered in quantity.
For more information, please contact

Special Sales Department
Manning Publications Co.
20 Baldwin Road

PO Box 761

Shelter Island, NY 11964

Email: orders@manning.com

©2020 by Manning Publications Co. All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in
any form or by means electronic, mechanical, photocopying, or otherwise, without prior written
permission of the publisher.

Many of the designations used by manufacturers and sellers to distinguish their products are
claimed as trademarks. Where those designations appear in the book, and Manning
Publications was aware of a trademark claim, the designations have been printed in initial caps
or all caps.

Recognizing the importance of preserving what has been written, it is Manning’s policy to have
the books we publish printed on acid-free paper, and we exert our best efforts to that end.
Recognizing also our responsibility to conserve the resources of our planet, Manning books are
printed on paper that is at least 15 percent recycled and processed without the use of elemental
chlorine.

Acquisitions editor:
Development editor:
Technical development editor:
Review editor:

Production editor:

Brian Sawyer
Susanna Kline
John Guthrie

Aleks Dragosavljevi¢
Anthony Calcara

/l/l Manning Publications Co.
20 Baldwin Road

PO Box 761

Shelter Island, NY 11964

Copyeditor:  Tiffany Taylor and Frances Buran
Proofreader:  Melody Dolab
Technical proofreader: ~ Gonzalo Huerta-Canepa
Typesetter:  Gordan Salinovic

Cover designer:

ISBN 9781617296147
Printed in the United States of America

Marija Tudor


http://www.manning.com

brief contents

ParT 1

PARrT 2

PART 3

ParT 4

MEET FLUTTER uetttteteeeeeereeseescensenssessessesssnssessssssssssssesssnss 1

1 = MeetFlutter 3
2 w» A briefintro to Dart 24
3 = Breaking into Flutter 54

FLUTTER USER INTERACTION, STYLES, AND ANIMATIONS ..cceeee. 95

4 = Flutter UIL: Important widgets, themes, and layout 97
5 = User interaction: Forms and gestures 129

6 = Pushing pixels: Flutter animations and using
the canvas 158

STATE MANAGEMENT AND ASYNCHRONOUS DART cecvveeereecnses 189

7 = Flutter routing in depth 191

8 = Flutter state management 212

9 = Async Dart and Flutter and infinite scrolling 236
BEYOND FOUNDATIONS ceevuseereeessssesessnsssssssssssssssesssssssseses 265

10 = Working with data: HTTP, Firestore, and JSON 267
11 = Testing Flutter apps 292

iii






contents

Sforeword  xv

preface  xvii
acknowledgments  xix

about this book  xxi

about the author  xxiv

about the cover illustration  xxv

PART 1 MEET FLUTTER .eeveeeeceesccescesscesccescsssccssoscosscsssesssensl

Meet Flutter 3

1.1  Why does Flutter use Dart? 4
1.2 OnDart 5
1.3 Who uses Flutter? 6

1.4  Who should be using Flutter? 6

Teams, project leads, and CTOs 6 = Individual developers 7
Code school students and recent CS grads 7 = Open source
developers 7 = People who value speed 7 = People who are
lazy 7 = People who value control 7

1.5 Who this bookis for 8



CONTENTS

1.6 Other mobile development options 8
Native development (i0OS and Android) 8 = Cross-platform
JavaScript options 8

1.7 The immediate benefits of Flutter 10

No JavaScript bridge 10 Compile time 10 = Write once, test
once, deploy everywhere 10 = Code sharing 11 = Productivity
and collaboration 11 = Code maintenance 11 = The bottom
line: Is Flutter for you? 11

1.8 Future benefits of Flutter: Web apps and desktop apps 12

1.9 A brief intro to how Flutter works 12

Everything is a widget 14 = Composing Ul with widgets 15
Widget types 16

1.10  Flutter rendering: Under the hood 18

Composing the widget tree and layout 20 = Compositing step 21
Paint to the screen 22

1.11 Final note 22
1.12  Summary 23

A brief intro to Dart 24

2.1 Hello, Dart! 25
Anatomy of a Dart program 26 = Adding more greetings 26
1/0 and Dart libraries 28

2.2 Common programming concepts in Dart 29
Intro to Dart’s type system 30 = Comments 32 = Variables and
assignment 33 = Operators 34 = Null-aware operators 34

2.3 Control flow 36
if and else 37 = switch and case 37 = Advanced switch
usage 38 = Loops 40

2.4 Functions 41
Anatomy of a Dart function 41 = Parameters 42 = Default
parameter values 43 = Advanced function concepts 43
Lexical scope 45

2.5 Object-oriented programming (in Dart) 45
Classes 46 = Constructors 48 = Inheritance 49 = Factories
and named constructors 50 = Enumerators 51

2.6 Summary 53



CONTENTS

Breaking into Flutter 54

3.1 Intro to the counter app 55
Flutter project structure 56 = Anatomy of a Flulter app 56
Again, everything is a widget 57 = The build method 58
The new and const constructors in Flutter 59 = Hot reload 59
3.2 Widgets: The widget tree, widget types, and the State object
Stateless widgets 61 = Stateful widgets 62 = setState 064
nitState 66
3.3 BuildContext 67

3.4 Enhancing the counter app with the most important
widgets 68
RaisedButton 68

3.5 Favor composition in Flutter (over inheritance) 69
What is composition? 69 = An example of composition in
Flutter 71

3.6 Intro to layout in Flutter 72
Row and Column 72 = Layout constraints in Flutter 74
RenderObject 74 = RenderObject and constraints 75
RenderBoxes and layout errors 75 = Multi-child widgets 76
Icons and the FloatingActionButton 78 = Images 80
Container widget 81

3.7 The element tree 83

Elements and widgets 85 = Exploring the element tree with an
example 86 = The element tree and State objects 88 = Widget
keys 90

3.8 A final note 92
3.9 Summary 93

Flutter UI: Important widgets, themes, and layout 97

4.1 Setting up and configuring a Flutter app 99

Configuration: pubspec.yaml and main.dart 99
SystemChrome 101

60



viii CONTENTS

4.2 Structural widgets and more configuration 102
MaterialApp widget 102 = The Scaffold widget 104 = AppBar
widget 106

4.3 Styling and themes in Flutter 108
Theme widget 108 = MediaQuery and the of method 110
ScreenAwareSize method 111

4.4 Common layout and Ul widgets 112
Stack widget 112 = Table widget 116 = TabBar widget 122

4.5 ListView and builders 126

User interaction: Forms and gestures 129

5.1 User interaction and gestures 130
The GestureDetector widget 130 = GestureDetector in
practice 131 = The Dismissible widget 134
5.2 Flutter forms 136
The Form widget 137 = GlobalKey<FormState> 138 = The structure
of the AddCityPage form 138 = Implementing the form in the weather
app 140
5.3 FormField widgets 141
The TextFormkField widget 142 = The DropdownFormButton
widget 143 = Generic form fields 146
5.4 Form UI and working with focus nodes 147
InputDecoration 147 = Improving the Ul with FocusNodes 149

5.5 Managing form state with form methods 151

Form.onChange 152 = FormState.save 153
Form.onWillPop 155

5.6 Summary 157

Pushing pixels: Flutter animations and using the canvas 158

6.1 Introducing Flutter animations 159
Tweens 160 = Animation curves 161 = Ticker providers 162
AnimationController 162 = AnimatedWidget 163 = Implement
ing the animation controller and tween for the background 166

6.2 CustomPainter and the canvas 172
The shapes used to make up the clouds 173 = Defining the
CustomPainter and the Paint object 173 = The CustomPainter
paint method 175



