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e Scale

e Quality

e Robustness

e Easier to test

App Architecture




Layers

e Ul - Display data on the screen.

e Data - Business logic. Domain Layer (optional)

e Domain - Reuse Interactions.

Data Layer

https://developer.android.com/topic/architecture



e Separation of concerns.
e Drive Ul from data (persistent) models.
e Users don’t lose data.

 App will work even on bad connections or
offline.




Ul Layer

e Uil elements that render the data - Views or
Compose functions. Ul elements

e State holders +
State holders
I

e Hold data.

 Expose to the Ul

» Handle logic. Domain Layer (optional)







Define Ul state

NewsUiState(
1sS1gnedIn: Boolean = :
1sPremium: Boolean = :
newsltems: List<NewsltemUiState> = listOf(),
userMessages: List<Message> = listOf()

NewslItemUiState(
title: String,
body: String.
bookmarked: Boolean = :

Ul
State

Ul



Define Ul state

Application -

data

ViewModel

t events

Ul elements




Unidirectional Data Flow

4. The data layer persists the data change
and updates the application data

Data Layer

3. The ViewModel

i notifies the state
5. New app data with the - change to the

bookmarked article i data layer

0. Current app data :

: Ul Layer
v Y
UT ViewModel

state

' 2. User
1. Current Ul state bookmarks

6. New Ul state article
v (Ul event)

Ul elements




Why use UDF?

4. The data layer persists the data change
and updates the application data

e Data consistency - Single source of truth. 1 3. The ViewModel

0. Current app data - notifies the state

5. New app data with the : change to the
bookmarked article . data layer

e Jestability - Isolated state, testable ,
independent of the UI. v
UT ViewModel

state

e Maintainability - Mutations follow a well- - T 2. User
1. Current Ul state bookmarks

Ul Layer

deﬂned pattern . 6. New Ul state * article

(Ul event)
\ /

Ul elements




Expose Ul state

class NewsViewModel(...) : ViewModel() {

private val _uiState = MutableStateFlow(NewsUiState())
val uiState: StateFlow<NewsUiState> = _uiState.asStateF

class NewsViewModel(...) : ViewModel() {

var uiState by mutableStateOf(NewsU1
private set



Consume Ul state

R
viewModel: )
(savedInstanceState: N A
lifecycleScope. {
(Lifecycle.State.STARTED) {
viewModel.uiState. {
// Update Ul elements
}
1 (
1 viewModel: 0
1 )1

// Show Ul elements based on the viewModel.uiState

¥



Show in-progress
operations

1sFetchingArticles: false,



Domain Layer

Domain Layer

v




Domain Layer

Avoids code duplication.

Improves readabillity.

Domain Layer
Improves testabillity. | ‘

Split responsibilities. Data Layer




Domain Layer

Domain Layer

GetLatestNewsWithAuthors
Use Case

[

FormatDateUseCase

Data Layer

NewsRepository AuthorsRepository




Usage

class FormatDateUseCase(userRepository: UserRep

private val formatter = SimpleDateFormat(
userRepository.getPreferredDateFormat(),
userRepository.getPreferredlocale()

)

operator fun invoke(date: Date): String
return formatter.format(date)

¥
¥



Usage

class My ViewModel(formatDateUseCase: FormatDateUseC
nit {
val today = Calendar.getInstance()
val todaysDate = formatDate UseCase(today)
[* %]
h
¥



Threading

class MyUseCase(
private val defaultDispatcher: CoroutineDispatcher = Dispatc

) 1

suspend operator fun invoke(...) = withContext(defaultDi
// Long-running blocking operations happen on a bac

¥
¥



Combine repositories

Domain Layer

GetLatestNewsWithAuthorsUseCase

Data Layer

NewsRepository AuthorsRepository




) 1

h

Combine repositories

(

newsRepository: :

authorsRepository: :

defaultDispatcher: Dispatchers.Default

(0): < >
(defaultDispatcher) {

news = newsRepository. O
result: < > ()

// This 1s not parallelized, the use case 1s linearly slow.
(article in news) {
// The repository exposes suspend functions
author = authorsRepository. (article.authorld)
result.add( (article, author))

¥

result

Domain Layer

GetLatestNewsWithAuthorsUseCase

.~ Data Layer

NewsRepository AuthorsRepository



Data Layer

T

Domain Layer (optional)

Data Layer

Repositories

Data Sources



Data Layer

Exposing data. E

Centralizing data changes. Domain Layer (optional)

Resolving conflicts.
Data Layer

Abstracting sources of data. o
Repositories

Combining business logic.

Data Sources



Expose APIs

class ExampleRepository(
private val exampleRemoteDataSource: ExampleRemoteDataSc
private val exampleLocalDataSource: ExampleLocalDataSource

) 1

val data: Flow<Example> = ...

suspend fun modifyData(example: Example) { ... }
J



Multiple levels of
repositories

Data Layer

UserRepository

LoginRepository RegistrationRepository

Other Login Other Registration
Data Sources Data Sources




Represent Business Models

1d:

title:

content:

publicationDate:

modifications: < >
comments: >,
lastModificationDate:

authorld:

authorName:

authorDateOfBirth:

read TimeMin:




Represent Business Models

e Saves app memory usage.
e Adapts external data types to used data types.

 Provides better separation of concerns.



Create the Repository

// NewsRepository 1s consumed from other layers of the hierarchy.

(

newsRemoteDataSource:

) 1
(O): < >
newsRemoteDataSource. ()



Cache the Result

(

newsRemoteDataSource:

) 1
// Mutex to make writes to cached values thread-safe.
latestNewsMutex )
// Cache of the latest news got from the network.
latestNews: < > ()
(refresh: false): <
(refresh || latestNews. 0) {
networkResult = newsRemoteDataSource. ()
// Thread-safe write to latestNews
latestNewsMutex. {
this.latestNews = networkResult
J
J
latestNewsMutex. { this.]latestNews }
J



class NewsRepository(
private val newsRemoteDataSource: NewsRemoteDataSour
private val externalScope: CoroutineScope

)1
[ .0F

suspend fun getLatestNews(refresh: Boolean = false): List
return 1f (refresh) {
externalScope.async {
newsRemoteDataSource.fetchl atestNews().al
// Thread-safe write to latestNews.
latestNewsMutex.withl.ock {
latestNews = networkResult

h

J
}.await()

}else {
return latestNewsMutex.withl.ock {

h
¥
h



Schedule Tasks

(
newsRepository:
context:
params:
) : ( : ) 1
0): 1
newsRepository. 0
Result. ()
} (error: ) {
Result. 0
h

h



)1

Schedule Tasks

REFRESH RATE HOURS = 4L
FETCH LATEST NEWS TASK = "Fetchl atestNewsTask"
TAG_FETCH_LATEST_NEWS = "FetchLatestNewsTaskTag"

(

workManager:

01
fetchNewsRequest < >(

REFRESH_RATE_HOURS, TimeUnit HOURS
(

Constraints. ()
(NetworkType. TEMPORARILY_UNMETERED)

(true)
9

(TAG_FETCH_LATEST_NEWS)

workManager. (

FETCH_LATEST_NEWS_TASK,
ExistingPeriodicWorkPolicy. KEEP,
fetchNewsRequest. ()



i)rivate const val FETCH_LATEST NEWS TASK = "FetchLatestNewsTask"
private const val TAG_FETCH_LATEST_NEWS = "FetchLatestNewsTaskTag"

class NewsTasksDataSource(
private val workManager: WorkManager
) 1
fun fetchNewsPeriodically() {
val fetchNewsRequest = PeriodicWorkRequestBuilder<RefreshlatestNew:
REFRESH_RATE_HOURS, TimeUnit. HOURS
).setConstraints(
Constraints.Builder()
setRequiredNetwork Type(Network Type. TEMPORARILY
setRequiresCharging(true)
build()

)
addTag(TAG_FETCH_LATEST_NEWS)

workManager.enqueueUniquePeriodic Work(
FETCH_LATEST_NEWS_TASK,
ExistingPeriodicWorkPolicy. KEEP,
fetchNewsRequest.build()

)
h

fun cancelFetchingNewsPeriodically() {
workManager.cancel AllWorkByTag(TAG_FETC

b



Handling Ul Events

| ViewModel
Where is the event
originated? |
Business

logic When the event Ul behavior logic Update the
reguires... Ul state

v K

Delegate the Modify the Ul
business logic to element state in
the ViewModel the Ul directly




h

b

Handling Ul Events

@Composable

LatestNewsActivity : AppCompatActivity() {

binding: ActivityLatestNewsBinding
viewModel: LatestNewsViewModel by viewModels()

onCreate(savedInstanceState: Bundle?) {
e

// The expand details event 1s processed by the UI that

// modifies a View's internal state.

binding.expandButton.setOnClicklistener {
binding.expandedSection.visibility = View.VISIBLE

h

// The refresh event is processed by the ViewModel that 1s in charge

// of the business logic.

binding .refreshButton.setOnClicklistener {
viewModel.refreshNews()

¥

LatestNewsScreen(viewModel: LatestNewsViewModel

viewModel()) {

// State of whether more details should be shown

expanded by remember { mutableStateOf(false) }

Column {

¥

Text("Some text")
(expanded) {
Text("More details")

)
Button(

// The expand details event 1s processed by the Ul that
// modifies this composable's internal state.
onClick = { expanded — 'expanded }
) 1
expandText (expanded) "Collapse” "Expand"
Text("$expandText details")
)
// The refresh event 1s processed by the ViewModel
// that 1s in charge of the Ul's business logic.
Button(onClick = { viewModel.rclreshNews() ) {
Text("Refresh data")

¥



User events In
RecyclerViews

(
formatDateUseCase: :
repository:
)
newsListUiltems = repository.latestNews. { news
(
( . :

. title = news.title,
title: : 4
bodv: body = news.body,
| J: ’ bookmarked = news.bookmarked,
bookmarked: false, Ny . i
| Y . publicationDate (news.publicationDate),
publicationDate: “

// Business logic 1s passed as a lambda function that the
// ' UI calls on click events.
onBookmark = {

repository. (news.1d)

onBookmark: () -> Unit

A Warning: It's bad practice to pass the ViewModel into the RecyclerView adapter because that tightly couples the adapter

with the ViewModel class.



Consuming events and
trigger state updates

// Models the UI state for the LLatest news screen.

(

> 0,
false,

W <
isLo
sage: ? = null

dg
erMes



Consuming events and
trigger state updates

(/* ... %) : 0O
uiState ( 9),
// Models the Ul state for the Latest news screen. 0 {
. ( viewModelScope. {
iy S > 0. // If there 1sn't internet connection, show a new message on the screen.
1sLoading: false, ( 0) {
: 9
userMessage: /= null uiState = uiState. (userMessage = "No Internet connection")
) @Jlaunch
h
// Do something else.
h
¥
01
uiState — uiState. (userMessage — null)
¥

¥



Consuming events and
trigger state updates

(
snackbarHostState: :

viewModel: 0,

)
// Rest of the Ul content.

//'If there are user messages to show on the screen,

// show 1t and notity the ViewModel.

viewModel.uiState.userMessage?.let { userMessage
(userMessage) |

snackbarHostState. (userMessage)
// Once the message 1s displayed and dismissed, notity the ViewModel.
viewModel. O

¥
¥
¥



Navigation Events

01

navController O

(navController = navController, startDestination = "latestNews") {
("latestNews") {

(

// The navigation event 1s processed by calling the NavController
// navigate function that mutates its internal state.

onProfileClick = { navController. ("profile") }
)

h

B
h

J
(

viewModel: 0,

onProfileClick: () -> Unit
) 1

Ve



Jethews

Jjetnews

Tories for you
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Core Principles Behind
CameraX Jetpack Library

Oscar Wahltinez
Aug 29 - 5 min read

. Collections and sequences N

in Kotlin
Florina Munt... - 5§ min read

E Dagger in Kotlin: Gotchas [l

and Optimizations
Manuel Vivo - 4 min read

SEE ALL




Business \ogic

and core
10S Android
specific APIs specific AP\s

https://kotlinlang.org/docs/multiplatform-intro.html



Supported platforms

Android applications and libraries.

Android Native Development Kit (NDK).

Business logic
and core

Apple iOS on ARM64 (>= iPhone 5s).

10S Android

Apple watchOs on ARM64 (>= Series 4). specific APls specific APs



KMP - Supported platforms

Target platform

Kotlin/JVM

Kotlin/JS

Android applications
and libraries

Android NDK

i0S

watchOS

Windows

WebAssembly

Target preset

jvm

js

android

androidNativeArm32 , androidNativeArm64 ,
androidNativeX86 , androidNativeX64

i0sArm32 , iosArm64 , iosX64 , iosSimulatorArm64

watchosArm32 , watchosArmé4 , watchosXxs8é6 ,
watchosX64 , watchosSimulatorArmé4

tvosArm6e4 , tvosxe4 , tvosSimulatorArmé64

macosX64 , macosArme4

LinuxArmé64 , linuxArm32Hfp , linuxMips32 ,
linuxMipsel32 , linuxX64

mingwX64 , mingwX86

wasm32




Co

MyModule =

~Kotlin/Native | Kotlin/JVM

. framework



Android App I0S App

Native Code Native Code

N o _
Shared Code




iOS App

Native Code

Android App

Native Code

KMM Module

Shared Code




Android App iI0S App

Native Code Native Code

KMM Module

Shared Code




DiceRoller

Dice Roller

Dice roller

Roll 2 pieces of 6-sided dice Roll 2 dice with 6 sides

Dice count is 2
Configure roll settings Side count is 6

Unique numbers only




Suitable for all kinds of projects

Share a piece of logic

Improve your app’s stability by sharing an

Share logic and keep the Ul native

Use Kotlin Multiplatform when you start a new

Isolated and critical part of the app. Reuse the project, and implement data handling and

Kotlin code you already have to keep the
applications in sync.

Ul

Logic

business logic just once. Keep the Ul native to
meet the most stringent requirements.

Ul

https://www.jetbrains.com/kotlin-multiplatform/

Share up to 100% of the code

Elevate development efficiency and share up
to 100% of your code with Compose
Multiplatform — a modern declarative
framework by JetBrains for sharing Ul across
multiple platforms.

Ul - 4




Build Ul once with
Compose Multiplatform

Image Yewsar

* Accelerated Ul development £ 3 © & hupviccalhost3000

Image Viewer

* Save yourself the effort of keeping different Ul
Implementations in sync and get your app into the hands
of your users more quickly.

* Component-level reuse

* Build your Uls with customizable widgets that you can i
use on all of your target platforms. Use premade themes B -+ 3N Dy i
to get started quickly, or create your own visual style e N~ g
down to the very pixel.

* Use native components when needed

* When you need native Ul widgets or want to embed your
shared Ul in existing native apps, you can do so easily.

https://www.jetbrains.com/kotlin-multiplatform/



Real-world success stories

McDonald’s leverages Kotlin Multiplatform for
their Global Mobile App, enabling them to
build a codebase that can be shared across
platforms, removing the need for codebase
redundancies.

NETFLIX

Kotlin Multiplatform helps tech giant Netflix
optimize product reliability and delivery
speed, which is crucial for serving their
customers’ constantly evolving needs.

9GAG

9GAG opted for Kotlin Multiplatform after
trying both Flutter and React Native. They
gradually adopted the technology and now
ship features faster, while providing a

consistent experience to their users.

PHILIPS

Philips utilizes Kotlin Multiplatform to develop
the HealthSuite Digital Platform maobile SDK.
With KMP, they not only accelerated the
implementation of new features but also
fostered increased collaboration between
Android and iOS developers.

Quizlet

Kotlin Multiplatform drives global learning
platform Quizlet’s web and mobile apps,
which boast a combined 100 million active
installs. By transitioning their shared code
from JavaScript to Kotlin, they significantly
imeroved the performance of oth their
Android and 10OS applications.

vmware

VMware is using Kotlin Multiplatform in
various modules to enable different use cases
in a consistent, cross-platform way across
their Workspace ONE productivity app
portfolio.

https://www.jetbrains.com/kotlin-multiplatform/




Build SwiftUl apps for iOS and Android with Skip

e ([ > S ) [ IPhone 15 Pre  Finished running App+ on IPhene 15 Pro o (B B

main

ad | € % ListView f;'i~:1 WeatharView & = ,!.7’

)
f

pHIK [ weatherapp ) &7 AppModule ) & Scurces ) @ AppUl ) = Listview ) EJ ListView

17 struct ListView : View {
18 var body: some View {
s s List(City.allCases, 1id: \.location.latitude) { city in
Shortcuts 20 NavigationlLink(value: city) {
27 rowView(city: city)
}
Freeform  Skip Weazhil 6 2 }
o - .navigationDestination(for: City.self) { city in
WeatherView(location: city.location)
.navigationTitle(city.cityName + ", " + city.countryName)

by

private func rowView(city: City) —=> some View {
HStack {
city.iconView()

VStack(alignment: .leading) { @ e

Text(city.cityName).font(.headline).bold() Gmail Photos YouTube
Text(city.countryName).font(.subheadline)

Spacer() \‘ |=] g

if city.location.isSummer {
Text("&").font(.title2)

Line: 17 Col: 17 (=

https://skip.tools/



https://skip.tools/

Installation

Install Skip by running the Terminal command:

brew install skiptools/skip/skip

This will download and install the skip tool itself, as well as the gradle and JDK dependencies that are
necessary for building and testing the Kotlin/Android side of your apps.

Ensure that the development prerequisites are satisfied by running:

skip checkup

If the checkup fails, check the FAQ for common solutions.

Once the checkup passes, you're ready to start developing with Skip!

@ M marc - -zsh — zsh — 80x44

Downloading https://formulae.brew.sh/api/cask.jws.json
BRERBBRERBARERENRERERBARBREBRARERERREREREURBRERARBRERBBAREREARERENRBRERNBARERE 100.0%
All formula dependencies satisfied.

Installing Cask

Linking Binary ‘skip' to '/opt/homebrew/bin/skip’

Welcome to Skip 9.7.3!

Run "skip doctor" to check system requirements.
Run "skip checkup" to perform a full system evaluation.
Start with "skip init open-xcode appid=bundle.id project-name HelloSkip"

Visit https://skip.tools for documentation, samples, and FAQs.

Happy Skipping!

) skip was successfully installed!
ap ~ % skip checkup
] macOS version 14.90.0 (> 13.5.9)
] Swift version 5.9.0 (= 5.9.0)
] Xcode version 15.8.0 (= 15.0.8)
] Homebrew version 4.1.17 (> 4.1.0)
] Gradle version 8.4.9 (> 8.3.0)
] Android Debug Bridge version 1.9.41 (> 1.8.40)
] Android Studio version: 2022.3
] Create project hello-skip (©0.37s)
] Resolve dependencies (5.85s)
] Build hello-skip (14.57s)
] Test Swift (9.58s)
] Test Kotlin (21.57s)

] Archive 10S ipa (12.59s)

] Assemble HelloSkip-release.ipa (0.801s)

] Verify HelloSkip-release.ipa 23 KB

] Assembling Android apk (35.7s)

] Verify HelloSkip-release.apk 8.9 MB

] Skip ©.7.3 checkup (196.98s)
ap ~ % |

z
[
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L
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App Template

Creating an App

Create a new app project with the command:

skip init --open-xcode --appid=bundle.id project-name AppName

For example:

skip init --open-xcode --appid=com.xyz.HelloSkip hello-skip HelloSkip

https://skip.tools/



e How to handle events.

e KMM/KMP.

L ecture outcomes

e | earn about App Architecture.

e skip.tools




