Flutter

A fresh perspective on multi-platform Ul
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Challenges of mobile development today...

Platform SDK “to the metal” approaches
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High-quality apps

Platform and system integrations

High-performance Uls
Native code, GPU accelerated

Must fund two apps
Two teams, codebases, & investments

Inconsistent brand, features
Different across devices & OEMs

“Cross platform” approaches

\/ Fast development

Quick iterations, hot reload

\/ Portability, reach

Single codebase

X Poor Performance
Slow, jerky, unpredictable

X Non-Native Look/Feel

Users can tell the difference
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High-Velocity Expressive and Native iOS and
Development Flexible Toolkit Android apps
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High-Velocity Development




Unique Ul model ‘Ul-as-code’

class MyApp extends StatelessWidget {

No special markup language to learn @override

for describing Ul; it's just code Widget build(BuildContext context) {
return MaterialApp/(

home: Scaffold(

Reuse traditional programing features appBar: AppBar(

for conditionals, lists operations, etc. title: Text("Friendlychat"),

) 5
) 5

Re-use programming skills and )

technique for refactoring and
structuring code



Unique Ul model ‘Ul-as-code’

class MyApp extends StatelessWidget {

Everything is a Widget, even the app
itself

build() methods render Ul

@override
Widget build(BuildContext context) {
return MaterialApp(
home: Scaffold(
appBar: AppBar(
title: Text("Friendlychat"),

) 5
) 5
)5




Unique Ul model ‘Ul-as-code’

O ' @8 3 W4l ia 3:34 class MyApp extends StatelessWidget {

Friendlychat

@override
Widget build(BuildContext context) {

return MaterialApp(

home: Scaffold(
appBar: AppBar(
title: Text("Friendlychat"),

) ;
) ;

) ;




Unique Ul model ‘Ul-as-code’

O ' @8 3 W4l ia 3:34 class MyApp extends StatelessWidget {
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Widget build(BuildContext context) {
return MaterialApp(
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appBar: AppBar(
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) ;
) ;
) ;



Unique Ul model ‘Ul-as-code’

O ' @8 3 W4l ia 3:34 class MyApp extends StatelessWidget {

Friendlychat

@override
Widget build(BuildContext context) {
return MaterialApp(
home: Scaffold(

appBar: AppBar(

title: Text("Friendlychat"),

) ;
) ;
) ;



THE #1 PROGRAMMER EXCUSE
FOR LEGITIMATELY SLACKING OFF:

MY CODE'S COMPILING.”

HEY! GET BACK
TOWORK! ~/

OH. CARRY ON.




High-velocity development

iPhone 5s - i0S 10.3 (14E269)

Sub-second reload times e Ciar—aes

~ Flutter Demo Home Page
| I
A _incrementCounter() {
setState(() {
S

Paint your app to life

})

@override
Widget build(BuildContext context) {

Inspect running Ul oo vec pdart

body: new Center(

child: new Text( Button tapped O times.

3X Productivity Gains




Demo:

Flutter's super fast,
stateful hot reload



https://docs.google.com/file/d/1nbGdVgp1GoU-N2f9K3QgN4qsEDc2Z3Fc/preview

Works with popular IDEs and editors

$ flutter create lakesApp

$ flutter devices

2 connected devices:
Emulator - Pixel 2
iPhone 6

aa

Android Studio VS Code Terminal tool +
bring-your-own editor

$ flutter run -d iPhone



Works with popular libraries, APls, and SDKs

A

3rd-party 3rd-party

Android

SDKs 10S SDKs

Android APIs Android iOS APIs iI0S Firebase

Android
Studio




Package repository = ses smemee 0

& C & https://pub.dartlang.org/flutter * @ @ X e (¢ )

e Download packages written by others < Flutter PaCkageS
¢ Upload paCkage to Share Search Flutter-compatible packages n

FLUTTER WEB ALL

e 800+ Flutter packages published in

'th e pa S't yea r Flutter” makes it easy and fast to build beautiful mobile apps
for i0OS and Android.

Top Flutter-compatible packages

shared_preferences path_provider url_launcher

FLUTTER FLUTTER FLUTTER
Flutter plugin for reading and writing simple Flutter plugin for getting commonly used Flutter plugin for launching a URL on Android
key-value pairs. Wraps NSUserDefaults on iOS locations on the Android & iOS file systems, and i0S. Supports web, phone, SMS, and email
and SharedPreferences on Android. such as the temp and app data directories. schemes.
firebase_auth cloud_firestore image_picker

FLUTTER FLUTTER FLUTTER
Flutter plugin for Firebase Auth, enabling Flutter plugin for Cloud Firestore, a cloud- Flutter plugin for selecting images from the
Android and iOS authentication using hosted, noSQL database with live Android and iOS image library, and taking new
passwords, phone numbers and identity synchronization and offline support on pictures with the camera.

providers like Google, Facebook and Twitter. Android and iOS.



EXpressive, brand-centric designs
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Custom Ul is not new

Google Search  I'm Feeling Lucky
Google Search I'm Feeling Lucky

Google Search | I'm Feeling Lucky




Flexibility and Control for Beautiful Uls

Stand out in the marketplace

<
& TrackFit

EYEGLASSES

Make your brand come to life

EASILY TRACK
YOURACTIVITY

Never say "'no" to your designer

SEATING

* K&ep your phone with you while running,
cyeling, orwalking to get stats on'yolractivity:

Win awards with beautiful Ul

DECORATION




Framework support for brand-specific design

Flexible widgets for

traditional (Material & i0OS)
and brand-specific design =
(Dart) endering
Compose your Ul from
flexible building blocks

Ship a consistent feature

el o cuslomers on o oy I
(C++)

I0S and Android




DEMO: Customer wanted
a custom ‘CircularButton’ widget

Fixed size (120x120 dp).

Text in middle.

Blue border.

Able to receive ‘pressed’ events

General approach:

e Compose from existing widgets.
e Look at source code of existing widgets
for inspiration.




Case Study: Reflectly

100% custom, brand-specific design

Create more stories to uniock

With shared Ul, and Flutter's shared widget set, able e Hiaclie e ilong )
to have create this Ul from a single, shared ‘
codebase across iOS & Android.

Implemented by a very small team in just a few
months
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Native 1I0S and Android App




Natural platform afford
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Natural platform affordances

Settings
Automatically supports
critical platform Xiac Yu
d ifferences Apple D, iCloud, iTunes & App Store

S ” Airplane [41ode
crolling o

- Navigation A
ueton
- Fonts

Cellular
Personal 4otspot Off

Not Connected

@;
Control Center

Do Not D sturb

@ General_




First-class Material Design
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opscotch Shoes

$134

Flow Shirt Blouse

Pinstriped cornflower blue cotton blouse takes
u on a walk to the park or just down the hall

MORE DETAILS
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“I'm incredibly excited to welcome
Flutter into the official set of Material
Design Components as a full fledged
peer to our Android, iOS and Web
offerings.

Flutter’s philosophy of flexible and
adaptable widgets is a great fit for
Material Theming, and Flutter’s ability
for real time Ul iteration is a game
changer in the way we polish and
refine designs.”
Matias Duarte
VP, Google Material Design



Layered stack, very fast primitives at the bottom

Graphics with Skia: Android graphics engine
Text: Custom text rendering

Dart: Google open-source app language

Framework
(Dart)

s



Speed through many custom language technology

s ~
. ’l \~
Development builds Foel 200
~ 7 I
Custom VM offers super fast hot reload change cycle i \I|\4 r
S I ,l
~~~;’,
Release builds (when shipping) N
Full AOT-compilation to native machine code o o
. vcmpd do, do
offers super fast startup and execution imstat
bvs LO
vevtid s2, do
||1 bOth addSVTg\’/rie':@I:@S2

bvs L1

Language run-time optimized for Ul

e Many new objects: Lock-free, fast allocation
e Short-lived objects: Precise, generational garbage collection




Case Study: 2Dimensions

2D skeletal mesh animation rendered
on-device in real-time

Seamlessly integrates with the Flutter
framework widgets
(seen here stacked on top of the animation)

2DIMENSIONS

Powerful Realtime Animation for
Apps, Games, and Web

2DIMENSIONS.COM /> FLUTTER
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Native SDKs

System Apps

Dialer Calendar Camera

Java APl Framework

Managers
Content Providers
Activity Location Package Notification

View System Resource Telephony Window

Native C/C++ Libraries

OpenMAX AL Android Runtime (ART)

Media Framework OpenGL ES e Core Libraries

Hardware Abstraction Layer (HAL)

Bluetooth Camera Sensors

Linux Kernel

Drivers

Binder (IPC) Display

Bluetooth Camera

Shared Memory

Power Management

Confidential + Proprietary



Native SDKs

W

System Apps

Calendar Camera

Java APl Framework

Managers
Content Providers
Activity Location Package Notification

View System Resource Telephony Window

Native C/C++ Libraries

OpenMAX AL Android Runtime (ART)

Media Framework OpenGL ES e Core Libraries

Hardware Abstraction Layer (HAL)

Bluetooth Camera Sensors

Linux Kernel
Drivers
Binder (IPC) Display
Bluetooth Camera

Shared Memory

Power Management

Confidential + Proprietary



WebView-based SDKs

App

JavaScript VM

Confidential + Proprietary



Other runtimes + native SDKs

App (view)

App (logic)




The fourth option

Own Runtime & Framework

Confidential + Proprietary



The fourth option

App
Own Runtime & Framework

Confidential + Proprietary



The fourth option

Own Runtime & Framework

Direct path between Ul and OS: Good performance
Very few dependencies between app and OS: Good portability

Confidential + Proprietary



Gaming engine & games

Flutter is an apps framework,
but that doesn’t seem to stop developers
from building gaming engines
and games with it.

https://github.com/luanpotter/flame
https://medium.com/flutter-community/flutter-crush-debee5f389c3
https://medium.com/dextra-digital/creating-the-t-rex-game-with-flutter-and-flame-6d01add1ad5b



http://www.youtube.com/watch?v=tsw1tGrE7bE

Wear OS

Variant of Android, so core framework just worked.

Some work to handle round screen,
and integrate with Ambient mode.

Jtter Demo ...

ou have pushed the button this
any times:

A

https://medium.com/@mjohnsullivan/experimenting-with-flutter-on-wear-os-f789d843f2ef



Desktop Embedding

Experimental implementation of the
Embedding API for Windows, macQOS, and

Linux.

Base support for rendering, mouse/keyboard
Input, and a few system APIs (e.g. Files).

https://github.com/google/flutter-desktop-embedding

0@

Flutter Demo Home Page

o0

Example Embedder

You have pushed the button this many times:

Michael ]

Thomsen

SAVE

OPEN

Test raw keyboard events

A




Flutter the technology vs Flutter the product

Flutter is currently focused on creating a complete product for developing great apps
for i0OS and Android.

However, Flutter the technology is extremely flexible, and there is nothing inherently
mobile about the rendering...
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Customers & Community




Account overview

@ Last 7 days

Impr. « Clicks »

400K 412

Biggest changes

Last 7 days compared to the prior 7 days

Vv Pies

Oraling
¥ Chocolate

Clicks =

“Flutter provides a modern reactive
framework that enabled us to unify the
codebase and teams for our Android and
iOS applications.

It's allowed the team to be much more
productive, while still delivering a native
application experience to both platforms.
Stateful hot reload has been a game
changer for productivity”

Sridhar Ramaswamy
SVP, Google Ads and Commerce
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Alibaba’s app incorporates Flutter to power
parts of their app.

Deployed to millions of devices.

Alibaba praises Flutter for its consistency
across platforms, the ease of generating Ul
code from designer redlines, and the ease
with which their native developers have
learned Flutter.



Flutter Momentum

e 1/xincrease in active developers

since beta T @ MWC'18

e Open source (250+ contributors),
BSD license

e 41,016 Github stars (top-50!)

e 2500+ apps in Play Store

e startflutter.com, flutter.rocks,
flutter.institute, and more

E = A:;{_— || gital design and development company based in New York Uity Mttp/igopasse.com : !
3 f"‘"zf"“ v Mar 26 . 73 min read m Dropping Everything Riaa

i - .
Why Flu Rise Up!—The story of how the Hamilton

batkar y App uses Flutter to do maore for its fans. 1 Giving Up All Mobile Tec Why Flutter Will Take Off in 2018
As in the title

| Fallow
Androvd Daveloper @ S rScheader Swipe | Computer Sciance S5t
Horll
Apr & min read

Why Flutter Will Change Mi @ 7

introduced ro
Tetsuhiro Ueda | low
Software developar. Google Developers Expart for Gaogle Cloud
0 Development for the Best i
i , Why we chose Flutter and how it's
If vou're an Android developer, you may have heza

USing Flutter in a real-life app new, supposedly simple framework designed for Cha nged ourcom Pany for the better-
200k downloads apps. It’s not the first of its kind, butit'sbeinguse ~ An appeal to the native iOS and Android developers of the worl

udent @ Humboldt |

claims some credence. Despite my initial reservat —there is a better way.
' Hhas Ouhodt | o e ita: ot . . on a whim to give it a chance—and it dr:
a7 read on mobile development within a weeken Google’s Flutter is a mobile app development framework that allows you to
S i for iOS and Android. Read abourt what is
Naag Algates TR -— er

— Farea wam
I I I -I- -I— : Flutter is an amazing tor M G e ISR Ree

Animesh jain | Follow |
player of basketball, eater of vegetarian food, maker of Chips of Rt
& Nov 8, 2017 - 15 min read |

What the F**tter’?| Why native app developers should take a

asan Android (java) - gerigys look at Flutter " N
So if you are not living under a rock

the buzz surroundine it

Before I start, in case you haven't heard about it, Flutter is an app SDK
(backed by Google) to build ‘modern mobile apps’. It is still in alpha, but comes

% Flutter : : S : Flutter—5 reasons why you may love it
with great documentation and tooling, with some production apps already
ot On the Google /O "1 7 Google introduced us Flutter—a new open source
: lihwiry for crearine mohils snnleatiane

I am a hobbyist developer, and I recently launched an app using Flutter



Four ways to use Flutter today

Bring your a
Start a new app Prototype a new JY PP
: to the the other
from scratch app idea
platform
Build your new idea in Use Flutter to test You already have an
Flutter, and reach out an app concept IOS or Android app?
both iOS and Android or idea in record Use Flutter to build
at the same time. time. for the other

platform. Combine
codebases when
you've proven your
Flutter app.

Use Flutter for a

part of your app

Test Flutter in
production with one
or two screens in
your existing app.



Summary

e Three core pillars of Flutter

o High-Velocity Development
o Expressive and Flexible Toolkit
o Native iOS and Android apps

Flutter

e Very different architecture

o Code compiles to native ARM code
o Ul is rendered with custom rendering framework

%

e Very portable, very fast, very extensible



Thank you!

More information about Flutter:

http://flutter.io
http://medium.com/flutter-io



