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Flutter

Flutter is Google's Ul toolkit for |
compiled appllcatlonsfor mobile

Dart is a programming language
development, such as for the

Skia is an open source e 2D
common APIs that work across
software platforms. Skia is

Flutter is the combination




Flutter Advar

A

Reduced Code Development Time
Increased Time-to-Market Speed

Similar to Native App Perfofﬁhnq_g
=
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Same Ul and Business Logic across All Plai
Custom, Animated Ul of Any Complexity A

Own Rendering Engine

—

BSD 3-Clause "New" or "Revised" License

Non-Proprietary / Open Source

Zero Licensing Fees

Smaller RAM / ROM footprint than Browse r basec

Hot Reload




Flutter Archit

Framework
Dart

Engine
C/C++

Embedder

Platform-specific

Material Cupertino
Widgets

Rendering

Animation Painting Gestures

Foundation

‘

Service Protocol Composition Platform Channels

Dart Isolate Setup Rendering System Events

Dart Runtime Mgmt Frame Scheduling Asset Resolution

Frame Pipelining Text Layout
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Flutter Engi

The core of Flutter, which is mostly written in C++ a
support all Flutter applications. The engine is respo
whenever a new frame needs to be painted. It
core API, including graph'i'c':s».,.(tahrough Skia), te
plugin architecture, and a Dart "'r'i"'j'ntim_e and co

The engine is exposed to the Flutter framewor

code in Dart classes. This library exposes the |
input, graphics, and text rendering subsystems.

- https://github.com/flutter/engine
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https://skia.org/
https://github.com/flutter/engine/tree/master/lib/ui
https://github.com/flutter/engine

Dart Fra

Developers interact with Flutter through the Flutter Fram

A modern reactive framework written in the Dart |

The Flutter framework is reIativéiY"smgll; many
implemented as packages, including pfa orm pl
features like characters, http, and animations tk
these packages come from the broader ecosyst
authentication, and animations.
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https://pub.dev/packages/camera
https://pub.dev/packages/webview_flutter
https://pub.dev/packages/characters
https://pub.dev/packages/http
https://pub.dev/packages/animations
https://pub.dev/packages/square_in_app_payments
https://pub.dev/packages/sign_in_with_apple
https://pub.dev/packages/lottie

Dart Framew

It includes a rich set of platform, layout, and foul

Basic foundational classes, and building block senvi
offer commonly used abstractions over the underlying

The rendering laver provides an abstraction for
renderable objects. You can manipulate these ob
layout to reflect your changes.

The widgets layer is acombo’siti.o_r_\ abstraction.
corresponding class in the widgets Iéiyer.._‘__,_!_n addi
classes that you can reuse. This is the Iayér\a

The Material and Cupertino libraries offer comprel
composition primitives to implement the Material ol

https://flutter.dev



https://api.flutter.dev/flutter/foundation/foundation-library.html
https://api.flutter.dev/flutter/animation/animation-library.html
https://api.flutter.dev/flutter/painting/painting-library.html
https://api.flutter.dev/flutter/gestures/gestures-library.html
https://api.flutter.dev/flutter/rendering/rendering-library.html
https://api.flutter.dev/flutter/widgets/widgets-library.html
https://api.flutter.dev/flutter/material/material-library.html
https://api.flutter.dev/flutter/cupertino/cupertino-library.html
https://flutter.dev

Embedder

The embedder is written in a language that is a|

Currently Java and C+ for Android

Objective-C/Objective-C++ fo"l-S_\gnd macoS

C++ for Windows and Linux

Flutter includes a number of embedders for com

Generic Interface for communicéﬁnglger

Toyota Connected has a custom Embedd
Automotive use cases =




This introduces a requirement t|

= All Flutter appsrunning on -..__;

= Thesystemmustsupport pack:
engine,and shipping an en



https://github.com/flutter/flutter
https://github.com/flutter/engine

Flutter Cha
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https:// ithub.com/flutter/flutte :
stable = quarterly releases =
beta* = monthly releases =
dev = as often as the full tes =~—=:.

master = tip of tree

* beta is currently our "default" channel for devel
stability, but this can be freely modified. =


https://github.com/flutter/flutter/wiki/Flutter-build-release-channels

IVI-homesc

Flutter embedder specifically for Wayland
Strongly Typed (C++)
Lightweight

Clang 11 Release Stripped = 151k

. GCC 9.3 Release Stripped = 168k

Runs on Linux Desktop and Yocto Linux

~
=

. Ubuntu 18+ ==
Fedora 33+

Yocto Dunfell+

Platform Channels enabled/disabled via CMake

OpenGL Texture Framework

Hot Reload is functional
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Develope

Execute/Debug Appllcatlon

Developers are encourage °E
Application Development =

Cl validation — headless i

Establish perf and regres' n

Execute/Debug FIutteer licati

Cl validation - board farm

-‘_,__:



Execute Applic

Installivi-homescreen and flutter-engine packages

Build your flutter application using flutter build bundle
cd ~/deve|opmentlmy;ﬂu{tg_ app
flutter channel beta

flutter upgrade

flutter config --enable-linux-desktop

flutter create .

(IR

flutter build bundle

W!
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Create application symlinkin /usr/local/homescreen

cd /usr/local/share/homescreen && sudo rm

sudo In -sf ~/development/my_flutter_app/bui

Run Flutter Application

lusr/local/binfhomescreen

.
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Debug App

= Follow steps under Execute Apg
following exceptlon

= Install flutter- engme “de

M|

= flutter attach -—debug por
41795

= Hot Reload, Restart, etc. is av

MH fi'?"l'l!”l”l!i’!” ] IIIH
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Create Ahead |

flutter build bundle

dart ${ENGINE_SDK}/frontend_serv
target=flutter --sdk-root ${ENGI NE_

${ENGINE_SDK}/cIang_x64/gen_ )S

snapshot_kind=app-aot-elf --elf=libapp.

Notes:
= Requires flutter-engine “Re ease”

= Desktop ENGINE_ SDK—/us’



https://github.com/meta-flutter/meta-flutter/blob/main/recipes-graphics/flutter-apps/flutter-gallery_git.bb

Building with Yoct

Add meta-flutter and meta-clang layer

At minimum append ivi-homescreen &

FLUTTER_CHANNEL. Generally g
SRCREV_qutter-engingf" efau

TARGET_GCC_VERSION. s 5='_’5_::'
with value. = '

For application use cases see -;-,—:1'

= https://github,com/meta-flui


https://github.com/meta-flutter/meta-flutter
https://github.com/meta-flutter/meta-flutter/blob/main/.github/workflows/ci.yml

AGL Build E:

= meta-flutter validation CI o:

= https://github.com/meta-flutter/ meta

flutter/blob/mainy. qithub/workflows#


http://metahttps:/github.com/meta-flutter/meta-flutter/blob/main/.github/workflows/ci.yml

Long Term

=  Flutter SDK

= Flutter storage buckets for m|I
. https: //storae eoleals con

. htts://storae.ooleals.

. https://storage.googleapis.c

Flutter Engine

e ——

= What we need is a tar. xc of En
mllestone releases.



https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fstorage.googleapis.com%2Fflutter_infra%2Freleases%2Freleases_windows.json&data=04%7C01%7Cjoel.winarske%40toyotaconnected.com%7C9156e34bd39a4051661708d988ddb05c%7Ce9310a1ce1b84c4ca69f6f28f308f7b2%7C0%7C0%7C637691309045172319%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=3qJc0Xs%2B2uOuwhYyWSVkRJvpR0k7kVAfy%2FRWEHb0zm8%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fstorage.googleapis.com%2Fflutter_infra%2Freleases%2Freleases_macos.json&data=04%7C01%7Cjoel.winarske%40toyotaconnected.com%7C9156e34bd39a4051661708d988ddb05c%7Ce9310a1ce1b84c4ca69f6f28f308f7b2%7C0%7C0%7C637691309045182270%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=OxRjcFLGACh%2FJWAVyZlXcQWOfZdFqPwG%2BcIqQmMPQ%2FE%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fstorage.googleapis.com%2Fflutter_infra%2Freleases%2Freleases_linux.json&data=04%7C01%7Cjoel.winarske%40toyotaconnected.com%7C9156e34bd39a4051661708d988ddb05c%7Ce9310a1ce1b84c4ca69f6f28f308f7b2%7C0%7C0%7C637691309045192232%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=VW8cNtZHWtXxR9ZFInHLH93RzplkyZ073jNqSCTEqt4%3D&reserved=0

Flutter Galle
AGL Emulato

Ubuntu 20.04.3LTS
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from: =
https://github.com/meta- flutter/m

Loginto console
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1920x720. "wq" to write and qU|
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# systemctl restart weston@root

it

Mn i

# homescreen

(it

https://docs.automotivelinux.org/en/masts



https://github.com/meta-flutter/meta-flutter/actions/runs/1361062278

Important

In order to run a Flutter application, the Flutt
the Flutter Engine Dart VM version.

= You can check.thg Flutter Engine Dar

= Desktop

~ .
-~ —

= cat /usr/local/share/flu
Target

- cat Jusr/share/flutte

A flutter channel will roll or chané@‘* o
master, dev, beta, stable. The rate o
where the beta channel rolls generally

Flutter applications built by default are machi
code.

To achieve native run time performance
(AQT). This compiles project into native




X86 64 bln

unmml
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= Jvi-homescreen

= bttps:/github.com/toyota- ;
homescreen/action: runs/1251

- flutter-engine

4

= Deployment to JArtifactory ba od |
including versioning and depenc
an alternative that is hosted on AG



https://github.com/toyota-connected/ivi-homescreen/actions/runs/1251358078
https://github.com/jwinarske/flutter_embedded/actions/runs/1259970904

| UALLX

. Runtime — debug, profile, release

= https://github.com/jwinarske/flutter=ck

. Checks flutter channel every 1

. Used to trigger flutter-engine builds


https://github.com/toyota-connected/ivi-homescreen
https://github.com/meta-flutterjwinarske/meta-flutter
https://github.com/jwinarske/flutter_embedded
https://github.com/jwinarske/flutter-channel-watch

PIanned/A

=  Open Source AGL |ntegrat|

= Full featured homescr

.,____\‘-

= V2 ivi-homescreen
= Vulkan Based

= Flutter Engine renders
vkimage




Why Vulka

WH”I”

https://flutter.dev/go/embec
Mixed compatibi»lity with EGL

Higher performance (b



https://github.com/google/filament

