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Fact Finding

* How many of you:

— Develop on the JVM or Mobile?
— Build User Interfaces for a living?




About This Talk

= This talk has 3 parts

— What, where and why
— Show me the code!
— Alternative approaches

= There will be lots of code and links
— All available at the repo below
— These slides will be made available

- https://github.com/garthgilmourni/composing-all-goto-2023



https://github.com/garthgilmourni/composing-all-goto-2023

Part 1

What, Where and Why




Compose Multiplatform




Where ?

Anywhere there’s a JVM?
As400 and Commodore64?

$

Compose Multiplatform

L)

What ?

Why ?




The TLDR On Compose

Compose lets you create awesome Uls
Compose Multiplatform is produced by JetBrains
Built on Kotlin Multiplatform by JetBrains

Powered by Jetpack Compose from Google




‘@ @Jordy vD_

| may have finally found an app
framework that doesn’t completely suck
at desktop apps. It’s actually quite good
so far;

@jetbrains compose Multiplatform.

The code reads nice and it’s performant
so far.

Just gotta learn an entire new
architecture and programming language
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Build better apps faster with
Jetpack Compose

Jetpack Compose is Android’s recommended modern toolkit for building native Ul. It simplifies and
accelerates Ul development on Android. Quickly bring your app to life with less code, powerful tools, and
intuitive Kotlin APIs.

@Composable
fun JetpackCompose() {
Card {
expanded by remember { mutableStateOf(false) }
Column(Modifier.clickable { expanded = !expanded }) {
Image(painterResource(R.drawable. jetpac om e))
AnimatedVisibility(expanded) {
Text(

= MaterialTheme.

Jetpack
Compose

https://developer.android.com/jetpack/compose



https://developer.android.com/jetpack/compose

jetcoster

Choose topics that
interest you

S$1.810.09

https://github.com/android/compose-samples/
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Beautiful home garden solutions
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Desert chic Tiny terrariums

Design your home garden
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Peace lily
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Trakt Rating Network

* 86% History
211k votes

Certificate Length
TV-MA 44m
Airs

Thu at 2:00 AM

About show

Vikings follows the adventures of Ragnar Lothbrok the
greatest hero of his age. The- =~ 7 P

Ragnar's band of Viking brot
rises to become King of the O ki

MNrama @A - Antinn cd - Aduantbura

1

All Change

*
79% 4/29/13

At the behest of King Horik, Ragnar assembles a small
party to travel to Gotaland (modern day Sweden) to

resolve a land dispute with the area’s leader, Jarl Borg.
Ragnar's renown precedes him and Jar| Borg is intrig..

Add episode watch

Episode watches

Jun 13, 2013 10:33:26 AM

https://github.com/chrisbanes/tivi
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Compose
Multiplatform

Develop stunning shared Uls for Android, iOS, desktop, and web.

Get started

A English
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https://jb.gg/compose
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Compose & Kotlin Multiplatform

S

: Kotlin Kotlin _ Kotlin




Kotlin Multiplatform Sharing

= Kotlin Multiplatform simplifies cross platform projects
- Common networking, data storage & validation, business logic etc.

= Whilst retaining all the benefits of native programming
— Share code across server and clients where it makes sense
- What remains is written natively — just as before

Server Android i0S Desktop Web

TTlTT

Client Multiplatform

)

Common Multiplatform




@ jetbrains.com

A English

Compose for
Desktop

Fast reactive desktop Uls for Kotlin, based on Google's
modern toolkit and brought to you by JetBrains.

Compose for Desktop simplifies and accelerates Ul development for desktop applications,

and allows extensive Ul code sharing between Android and desktop applications.

> JetBrains

& Toolbox

Tools Projects Services

Installed
Rider

2022.3.2

IntelliJ IDEA Community Edition

2022.3.3

PhpStorm

2022.3.3

PyCharm Community Edition

2022.3.3

Available

a Fleet

BREVIEWD | € next-generation IDE by JetBrains

New

erful IDE for test automation

ﬁ 3") IntelliJ IDEA Ultimate

j,_ _B The Leading Java and Kotlin IDE

4™\ Android Studio

Install

Install

Install

Install
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The ImageViewer Sample Application

= An example image gallery with camera and map support

= Built on Compose Multiplatform (Desktop, Android and iOS)

~N




= Main.kt [imag Image Viewer

sviewer ) desktopApp ) src ) jvmMain ) kotlin ) example ) imageviewer ) [fgx Main.kt #®, desktopApp ¥ oL

o
. >
[

 Android v @ =T T & — ikMainkt
I androidApp
b4 manifests
i AndroidManifest.xml
Y kotlin
v Bl example.imageviewer
£ MainActivity
v BEres
v Bavalues
£ themes.xml
I desktopApp
I commonMain
Iz commonTest
v g jvmMain
57 java
v Bl example.imageviewer
ifx Main.kt
Iy jvmTest

Iz main A % - P
S 3 Jul.

I Project
<

example.imageviewer

suoneaynoN

2 Resource Manager

soBeuey s91eq &)

fun main() = application {

& Commit
sjpeio §,

ImageViewerDesktop()

F Pull Requests

Iz mapview-desktop Ho, gar(l\’l!ggp_tains =

i shared >

> & Gradle Scripts !
[ 4

Run: ¥ desktopApp

v 't desktopApp: Run tas|
¢ :desktopApp:run

Structure

Task :desktopApp:compileJava NO-SOURCE
Task :desktopApp:jvmMainClasses

seoineq Bujuuny 3

M Bookmarks

Task :desktopApp:jvmJar

Task :desktopApp:run

) Build Variants
J1a10]dx3 3|14 991A8@ ]

PGt P Run iSTODO @ Problems Terminal @ Applnspection = Logcat <P App Quality Insights € Services &, Build (2 Profiler &5, Layout Inspector
Open 'Edit Run/Debug configurations' dialog Gradle Build Running 91 LF UTF-8 4spaces P master W B
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Compose & Kotlin Multiplatform & Libraries

————— =~ —

: : Compose
Kotlin Multiplatform Libraries
 Kotlin
cotlin 13N Kotlin/ Kotlin/ Multiplatform
NEIVE WEN |




Some Kotlin Multiplatform Libraries

Koin

Ktorfit
KMM-ViewModel
KMP-NativeCoroutines
SQLDelight
Multiplatform Settings
JetPack DataStore

Circuit

Description
Dependency Injection framework
Adds declarative functionality to Ktor, similar to Retrofit
Allows sharing of ViewModels across Android and iOS
Allows coroutines to be used / cancelled in Swift code
Generates type safe Kotlin API’s from SQL
Simplifies persisting key/value pairs in multiplatform code
Stores key/value pairs and objects using coroutines and flows

Architectural framework for Compose Multiplatform




eoe M+ < github.com

. ¢ 1.3k stars
:= README.MD

® 48 watching
% 60 forks

¢ Awesome KMM

Native Code

Report repository

Releases 9

© Issue9

last month
+ 8 releases
Shared Code

. . Contributors 23
Business logic

and core 03’”‘%’&%‘ aw
OProe
+ 12 contributors

i0S Android
specific APls specific APls

M Y stars 1.3k | maven-central v1.8.20

Kotlin Multiplatform Mobile (KMM) is an SDK designed to simplify creating cross-platform mobile applications.
With the help of KMM, you can share common code between iOS and Android apps and write platform-specific
code only where it's necessary. For example, to implement a native Ul or when working with platform-specific
APIs.

Resources

https://github.com/terrakok/kmm-aweso



https://github.com/terrakok/kmm-awesome

X EQ

Compose Multiplatform Wizard

Project name

Compose App

Project ID

org.company.app

“o

ANDROID

Libres (V]

Resources generation in Kotlin Multiplatform.

MORE INFO

Napier V]

Napier is a logger library for Kotlin
Multiplatform.

/' MORE INFO

Ktor client @)

A multiplatform asynchronous HTTP client,
which allows you to make requests and
handle responses.

MORE INFO

= “ ©

DESKTOP 10S
Voyager V]
A pragmatic navigation library for Compose.

MORE INFO

Build Config V]

A plugin for generating BuildConstants.

/' MORE INFO

Feather Icons @)

Compose Multiplatform icons is a pack of
libraries that provide well known Icon Packs.

/° MORE INFO

e 9

BROWSER

Compose ImageLoader @

Compose Image library for Kotlin
Multiplatform.

MORE INFO

Kotlinx Coroutines (V]

Library support for Kotlin coroutines with
multiplatform support.

MORE INFO

Kotlinx Serialization @)

A multiplatform JSON serialization library.

MORE INFO

https://terrakok.github.io/Compose-Multiplatform-Wizard/



https://terrakok.github.io/Compose-Multiplatform-Wizard/

Summary Of Part 1

= Compose lets you create awesome Uls on multiple platforms

Android '
Experimental

= Compose Multiplatform lives on Kotlin Multiplatform

Compose Multiplatform
Kotlin Multiplatform




Part 2

Show Me The Code!




Manually Coding The

: _ : ; ' main() {
Early Ul libraries required a lot frame = JFrame(

of low-level coding franme.

- AWT or Swing inJava Bt P B OB
- WinFormsin .NET textField = JTextField(10)

button.addActionListener {
® 0 ® ASwingUl textField. =

}

frame. = FlowLayout()
frame.add(button)

frame.add(textField)
frame.pack()

frame. =

. PushMe | Hello GOTO!




Building The UI Declaratively

xmlns:android="http://schemas.android.com/apk/res/android

= | ater Ul libraries were declarative A iroid: aaddingbo o taED

android:paddingLeft="16dp"
. android:paddingRight="16dp"
= XAM L n. N ET WPF android:paddingTop="16dp"
android:orientation="vertical"
android:layout_width="fill_parent"

£ Compose |S also declaratlve android:layout_height="fill_parent">

<TextView
= i i ithi I android:id="@+id/textViewl"
BUt everythlng IS done Wlthln KOtlIn android: fontFamily="@font/dancing_script"
z . android:autoSizeTextType="uniform"
= Vla Composable FUﬂCtlonS android:layout_width="wrap_content"
android:layout_height="99dp"
- android:text="@string/android_desserts"

android:textAppearance="@style/MyTextAppearance" />

<TextView
android:id="@+id/textView2"
android:layout_width="wrap_content"
android:layout_height="99dp"
android: fontFamily="@font/typo_graphica"
android:text="@string/android_desserts"
android:textAppearance="@style/MyTextAppearance" />

</LinearLayout>




Our Gameplan

o i @ ® @ H
@ First Example ® © @ Second Example _ NON Third Example

The counter value is 0 Hello there...

Counteris O Jane Smith aged 34
Hello there...

Joe Bloggs aged 35

- N
‘ Increment Counter

PersonDisplay invoked

HumanDisplay invoked




Our Gameplan

Fourth Example

All the conference sessions are displayed below

All Days

Title:

Speaker:

Date:

Title:

Speaker:

Date:

Title:

Speaker:

Date:

Use the buttons to view by day

Mon Tues Wed

Large Language Models: Friend, Foe, or Otherwise
Alex Castrounis
MONDAY

Introduction to Real-Time Analytics With Apache Pinot
Tim Berglund
MONDAY

Calling Functions Across Languages
Richard Feldman
MONDAY




Hello Compose Multiplatform

= WindowState(
DpSize(200. 150.dp)
~WindowPosition(3680. 300.dp)

main() = singleWindowApplication(

MaterialTheme A{ :
FirstExample()

1




@Composable
FirstExample() { .
counter remember { mutableStateQf(0) }

Column ( Modifier.padding(20.dp)) {
Row {
Text(

TextStyle( 20.
counter

)
1
Row {
Button( { counter++ }) {
Text( )
} O @® First Example

Counteris O




Terms From Our First Example

We are coding with Composable Functions / Composables
Underneath the hood these functions emit nodes
The tree-structure that results is the Composition

When observed data changes there is a recomposition




Maximizing Performance

= Compose is very good at avoiding unnecessary work
= |t will skip Composable Function calls where possible

= Let's see a simple example of this...




Maximizing Performance

Column A

CounterDisplay(counter. ) ®
PersonDisplay(person)®
HumanDisplay(human)
CounterButton { @

counter.

= Counkers

@ @® Second Example
The counter value is O
Jane Smith aged 34

Joe Bloggs aged 35

Increment Counter




Person( :'String age: Int) {
toString() =

Human ( : String B Tk
toString(J-=




Person( :'String age: Int) {
toString() =

Human ( : String B Tk
toString(J-=

@Composable
PersonDisplay(person: Person) A
println(
Row { Text(person.toString()) }

@Composable
HumanDisplay(Chuman: Human) A
println( )
Row { Text(Chuman.toString()) }




Person( : String age: Int) { ® © ® Second Example

toString() = The counter value is 0

Jane Smith aged 34

Human ( : String B Tk
toString(J-= Joe Bloggs aged 35

| Increment Counter

@Composable

PersonDisplay(person: Person) A
println(
Row { Text(person.toString()) }

PersonDisplay invoked
HumanDisplay invoked
@Composable
HumanDisplay(Chuman: Human) A
println( )
Row { Text(Chuman.toString()) }




This Seems Very Familiar..

23] Tiger Oalkes Blog Projects Talks Resume

Last updated on 2022, May 13

Component Composab|e React to Jetpack Compose Dictionary

Two libraries with similar concepts. What's the equivalent Jetpack Compose terms for React terms?

Android | React | Kotlin | Jetpack Compose

Render Composition
Hook Effect

useEffect LaunchedEffect
React

useMemo remember

jetpack
compose

https://tigeroakes.com/
posts/react-to-compose-

dictionary/



https://tigeroakes.com/posts/react-to-compose-dictionary/
https://tigeroakes.com/posts/react-to-compose-dictionary/
https://tigeroakes.com/posts/react-to-compose-dictionary/

A Composable Function

@Composable
ScrollingBox(content: @Composable () -> Unit) {
Box (

: Modifier -

.padding(10.dp) Modifiers customize

.verticalScroll(rememberScrollState()) and extend existing
.horizontalScroll(rememberScrollState()) Composables

g2 : } Composables are

: content() just functions




A Composable Function

@Composable
ScrollingBox(content: @Composable () -> Unit) {
Box (

: Modifier -

.padding(10.dp) Modifiers customize

.verticalScroll(rememberScrollState()) and extend existing
.horizontalScroll(rememberScrollState()) Composables

g2 : } Composables are

: content() just functions




Our Third Example

= Let's write something a little more complex...

= Then port it to Android and iOS




Our Third Example (On Desktop)

00 Third Example

Hello there...

Hello there...

N
3 £ B




Our Third Example

= WindowState(
DpSize (500. 300.dp)
~WindowPosition(100. 100.

main() = singleWindowApplication( )zt
MaterialTheme {
viewModel = remember { AppViewModel() }

— Compose for Desktop

Compose
— Multiplatform

ThirdExample(viewModel)




Our Third Example

@Composable :
ThirdExample(viewModel: AppViewModel) A
ScrollingBox- {

Column {
Row ¢ Modifier.padding(
Text(
viewModel.
viewModel.
)
}
Row {

TextField( viewModel.
viewModel. =1
)

}

20.dp)) {

The ViewModel holds
the state of the Ul

1 Handling
theeyent

Row { ButtonPanel(viewModel) } ViewModel passed down




Our Third Example

@Composable :
ButtonPanel(viewModel: AppViewModel) A
PaddedButton( =L}

viewModel.increaseFont()
- _
PaddedButton( ¥

viewModel.decreaseFont() SRR BT

the event handlers

+

PaddedButton( S
viewModel.switchColor()

}




Our Third Example

AppViewModel A :
= S } Constant values stored here

mutableStatelf( Style is observed by

mutableState0f( the Text Composable
— and observes the

derivedStateOf { color and size
TextStyle( properties

=

Content is observed by
mutableStateOf( the Text Composable and
modified by the TextField




Our Third Example

increaseFont() {
( <
==

decreaseFont() {
( >
w9

switchColor() {
index = nextInt(0
= [index]

The event handlers
— simply modify the
properties




The Scrolling Box Revisited

@Composable ,
ThirdExample (viewModel: AppViewModel) {
ScrollingBox . {

Column {
Row {

&
&

@ Third Example

} I'm in a scrollable box...

Row {

} |
o 3 £

I'm in a scrollable box...




Creating An Android / iOS Project

= Create your project using 2
the template provided by -
JetBrains in GitHub |

Compose Multiplatform Application

Use this template to start developing your own Compose Multiplatform

u T h i S C a n t h e n b e O p e n e d i n application targeting desktop, Android, and iOS (experimental).
o a Deskto
Android Studio ’

This template contains 'desktopApp run configuration that you can use to
run the desktop target in Android Studio or IntelliJ IDEA.

» The README provides -  — e

* ./gradlew package - package native distribution into

advice on setting up your
1 . Android
machine for mobile dev

To run on Android, use the 'androidApp run configuration in Android Studio
or use Gradle:

./gradlew installDebug - install Android application on an Android
device (on a real device or on an emulator)

https://github.com/JetBrains/
compose-multiplatform-template



https://github.com/JetBrains/compose-multiplatform-template
https://github.com/JetBrains/compose-multiplatform-template

Our Third Example On Mobile

@Composable
App() {

MaterialTheme {

}

viewModel = remember {
AppViewModel(getPlatformName())

FirstExample(viewModel)

getPlatformName(): String

It's just the same!!!

. With the platform
name injected to
show the expect
function




Emulator: [}, Pixel XL API 30
OO« 00« o 8 @ D
4:02

Hello iOS

358 DO @
Hello iOS
Hello Android

. Dec Change Color
Hello Android

3 3 £




More Lessons From Our Third Example

= Making a start on (or off) mobile is easier than you think
= Project templates, utilities, tutorials etc. are all available

= A huge deal for projects trying to reduce expense and duplication




Our Fourth Example

Let’s be more ambitious |

: : All the conference sessions are displayed below
Build a viewer for the GOTO Use the buttons to view by day

Chicago sessions

All Days Mon Tues Wed
Download talk descriptions I e
: itle: arge Language Models: Friend, Foe, or Otherwise
N JSON overa WEbSOCkEt Speaker: Alex Castrounis

Date: MONDAY

Title: Introduction to Real-Time Analytics With Apache Pinot
Speaker: Tim Berglund
Date: MONDAY

Title: Calling Functions Across Languages
Speaker: Richard Feldman
Date: MONDAY




The Libraries We Need

Kotlinx.serialization
Kotlinx.datetime

Ktof (Server énd Client)
WebSockets in Ktor

Kotlin Coroutines




Our Fourth Example

kotlinx.datetime.LocalDate:
kotlinx.serialization.Serializable
@Serializable . =

GotoSession(
String Using two Kotlinx
String — libraries, plus the

data class feature
LocalDate




Our Fourth Example

WebSocketClient(
: String
e Epks
SR Rg

& Ktor client supports
= CIO
install( ( = )_}{ — WebSockets with

install(WebSockets) { ... } minimal fuss

fetchAllSessions(

gotoSessions: MutablelList<GotoSession> . ]
ik Suspending functions run

— within coroutines, which
fetchSessionsByDate( provide concurrency

gotoSessions: MutablelList<GotoSession>
date: String




Managing Coroutines In Composables

Ul Event Done
*Mon"”

Ul Event causes
Recomposition




ViewModel omitted
for the sake of brevity

Our Fourth Example

@Composable
FourthExample(client: WebSocketCllent) { :
gotoSessions = remember { We store a list of

mutableStateOf (emptyList<GotoSession>()) sessions in the
composition

scope = rememberCoroutineScope() :}'CmaﬂngaCmbuﬂneSaxm

fetchSessionsByDate: (String) -> Unit = { date ->
scope.launch {
(date.isBlank()) {
client.fetchAllSessions(gotoSessions) | Creating

_ 1 : : . Coroutines
client.fetchSessionsByDate(gotoSessions, date)




Our Fourth Example

———— = —

LaunchedEffect(gotoSessions) {
client.fetchAllSessions(gotoSessions) :}'SGGNMLBGOfCOWNﬂneS
}
Box ( Modifier.padding(20.dp)) A
Column A
TitleBar()

FetchByDateButtons(fetchSessionsByDate)
GotoSessionsDisplay(gotoSessions)




Lessons From Our Fourth Example

= Concurrency is baked into Compose via Coroutines
= Kotlin Multiplatform provides supporting libraries

= These libraries are essential in real world applications




o0 Running Devices - ExampleFourMobile
Running Devices: [, Pixel XL API 30
OO0 0«0 8 @D

It Works As Is On Mobile! y.

356 A @ @

All the conference sessions
are displayed below

@Composable

App() {
client = remember { | MDeys  Mon  Twes vied

WebSocketClient(

Use the buttons to view by day

Title: Large Language Models:
Friend, Foe, or Otherwise

8 G 8 EJ ‘1 Speaker:  Alex Castrounis

Date: MONDAY

) ‘ Title: Introduction to Real-Time
Analytics With Apache Pinot

} Speaker:  Tim Berglund

MaterialTheme { Date:  MONDAY
F 0 U r‘ t h E X a m p -L e ( C -L i e n t ) Title: Calling Functions Across

} Languages
Speaker:  Richard Feldman




Part 3

Alternative approaches




what about [OTHER] ?

Pepsi Challenge




what about [OTHER] ?

Kotlin is a highly popular, widely used, multiplatform language
Which isn't JavaScript ©
Plus it compiles natively on iOS

But most importantly ...

| wien 7o [ERINI s7oPs (D
|




what about [OTHER]

You can use Kotlin Multiplatform with or without Compose
In some cases; you may only share data types and logic
In others you may share the entire user interface

It's not a binary choice / all or nothing




Conclusions

Summing Up & Additional Resources




Mobile (Android and iOS)
Desktop (Windows, macOS, Linux)
Browser (via Wasm)

$

Compose Multiplatform

L)

\VileYe[=dg
Productive

Concurrent :
Fully Featured W h y ?

Incremental




Why ?

Building on a popular and well supported language
Both Kotlin Multiplatform and Compose Multiplatform
Access to the native capabilities of each platform
Access to a rich ecosystem of libraries and tools
Leverage work being done by other communities
Easily support new platforms and reuse components




Don't forget to

vote for this session
in the GOTO Guide app




