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Goal
How?









Plan

● Make your first multiplatform project

● Build MPP with shared logic

● MVVM

● View Binding



Make your first multiplatform project





https://kotlinlang.org/docs/reference/building-mpp-with-gradle.html
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Make your first multiplatform project



Build MPP with shared logic





Step 1: Make views



https://github.com/MarcinMoskala/WorkoutMPP



https://github.com/MarcinMoskala/WorkoutMPP



https://github.com/MarcinMoskala/WorkoutMPP



https://github.com/SnapKit/SnapKit



Step 2: Implement logic



Presentation logic
How app looks like?

Business logic
How app behaves?

Other components
repositories, API, databases etc.



interface Speaker {
   fun speak(text: String)
}

interface Timer {
   fun start(
      seconds: Int, 
      onTick: (secLeft: Int)->Unit, 
      onFinish: ()->Unit
   )
   fun stop()
}

https://github.com/MarcinMoskala/WorkoutMPP



interface Speaker
interface Timer

common

class AndroidSpeaker: Speaker
class AndroidTimer: Timer

Android

class iOSSpeaker: Speaker
class iOSTimer: Timer

iOS



Android

class AndroidSpeaker(context: Context) : Speaker {

   private var tts = TextToSpeech(context, null)

   override fun speak(text: String) {
       tts.speak(text, TextToSpeech.QUEUE_FLUSH, null, null)
   }
}

https://github.com/MarcinMoskala/WorkoutMPP



iOS

class iOSSpeaker: Speaker {
    private let synthesizer = AVSpeechSynthesizer()
    
    func speak(text: String) {
        synthesizer.stopSpeaking(at: .word)
        synthesizer.speak(AVSpeechUtterance(string: text))
    }
}

https://github.com/MarcinMoskala/WorkoutMPP



Presentation logic
How app looks like?

Business logic
How app behaves?

Other components
repositories, API, databases etc.



Presenter contract
class WorkoutPresenter(
   private val view: WorkoutView,
   private val timer: Timer,
   private val speaker: Speaker
) {
   fun onStart() { /*...*/ }
   fun onNext() { /*...*/ }
   fun onPrevious() { /*...*/ }
}

interface WorkoutView {
   fun setUpWorkoutDisplay(title: String, imgApiName: String)
   fun updateTimer(secLeft: Int, progress: Int)
   fun hideTimer()
}

https://github.com/MarcinMoskala/WorkoutMPP



data class Exercise(
   val imgUrlName: String,
   val nameText: String,
   val time: Int = 30
)

fun getExercises(): List<Exercise> = listOf(
   Exercise("chest_expander.png", "Chest expanders"),
   Exercise("rotating_toe_touches.jpg", 
"Rotating Toe Touches"),
   Exercise("hips_rotation.png", "Hips rotation", 
time = 20),
   //...
)

https://github.com/MarcinMoskala/WorkoutMPP



...

Prepare Exercise Done...



sealed class WorkoutState

class PrepareState(val exercise: Exercise) : WorkoutState()

class ExerciseState(val exercise: Exercise) : WorkoutState() 

object DoneState : WorkoutState()

fun List<Exercise>.toStates(): List<WorkoutState> =
   flatMap { exercise -> 
     listOf(PrepareState(exercise), ExerciseState(exercise)) 
   } + DoneState

https://github.com/MarcinMoskala/WorkoutMPP



class WorkoutPresenter( /*...*/ ) {
   private val states: List<WorkoutState> = getExercises().toStates()
   private var state: WorkoutState = states.first()

class WorkoutPresenter( /*...*/ ) {
   private val states: List<WorkoutState> = getExercises().toStates()
   private var state: WorkoutState = states.first()

   fun onStart() {
       showState(state)
   }

   

   private fun showState(state: WorkoutState) {}

   /*...*/

class WorkoutPresenter( /*...*/ ) {
   private val states: List<WorkoutState> = getExercises().toStates()
   private var state: WorkoutState = states.first()

   fun onStart() {
       showState(state)
   }

   fun onNext() {
       val nextState = states.getOrNull(states.indexOf(state) + 1)
       if (nextState != null) {
           state = nextState
           showState(state)
       }
   }

https://github.com/MarcinMoskala/WorkoutMPP



fun onNext() {
   val nextState = states.getOrNull(states.indexOf(state) + 1)
   if (nextState != null) {
       state = nextState
       showState(state)
   }
}

fun onPrevious() {
   val nextState = states.getOrNull(states.indexOf(state) - 1)
   if (nextState != null) {
       state = nextState
       showState(state)
   }
}

https://github.com/MarcinMoskala/WorkoutMPP



private fun showState(state: WorkoutState) {
   val titleText = when (state) {
       is PrepareState -> "Prepare for " + state.exercise.nameText
       is ExerciseState -> state.exercise.nameText
       is DoneState -> "Done"
   }
   val imgApiName = when (state) {
       is PrepareState -> state.exercise.imgUrlName
       is ExerciseState -> state.exercise.imgUrlName
       is DoneState -> "done.jpg"
   }
   view.setUpWorkoutDisplay(titleText, imgApiName)
   speaker.speak(titleText)
   setUpTimer(state)
}

private fun showState(state: WorkoutState) {
   val titleText = when (state) {
       is PrepareState -> "Prepare for " + state.exercise.nameText
       is ExerciseState -> state.exercise.nameText
       is DoneState -> "Done"
   }
   val imgApiName = when (state) {
       is PrepareState -> state.exercise.imgUrlName
       is ExerciseState -> state.exercise.imgUrlName
       is DoneState -> "done.jpg"
   }
   view.setUpWorkoutDisplay(titleText, imgApiName)
   speaker.speak(titleText)
   setUpTimer(state)
}

private fun showState(state: WorkoutState) {
   val titleText = when (state) {
       is PrepareState -> "Prepare for " + state.exercise.nameText
       is ExerciseState -> state.exercise.nameText
       is DoneState -> "Done"
   }
   val imgApiName = when (state) {
       is PrepareState -> state.exercise.imgUrlName
       is ExerciseState -> state.exercise.imgUrlName
       is DoneState -> "done.jpg"
   }
   view.setUpWorkoutDisplay(titleText, imgApiName)
   speaker.speak(titleText)
   setUpTimer(state)
}

private fun showState(state: WorkoutState) {
   val titleText = when (state) {
       is PrepareState -> "Prepare for " + state.exercise.nameText
       is ExerciseState -> state.exercise.nameText
       is DoneState -> "Done"
   }
   val imgApiName = when (state) {
       is PrepareState -> state.exercise.imgUrlName
       is ExerciseState -> state.exercise.imgUrlName
       is DoneState -> "done.jpg"
   }
   view.setUpWorkoutDisplay(titleText, imgApiName)
   speaker.speak(titleText)
   setUpTimer(state)
}

https://github.com/MarcinMoskala/WorkoutMPP



private fun setUpTimer(state: WorkoutState) {
   val durationSec = when (state) {
       DoneState -> {
           view.hideTimer()
           timer.stop()
           return
       }
       is ExerciseState -> state.exercise.time
       is PrepareState -> EXERCISE_PREPARE_TIME
   }

   timer.start(
       durationSec,
       onTick = { secLeft ->
           val progress = 100 * (durationSec - secLeft) / durationSec
           view.updateTimer(secLeft = secLeft, progress = progress)
       },
       onFinish = this::onNext
   )
}

private fun setUpTimer(state: WorkoutState) {
   val durationSec = when (state) {
       DoneState -> {
           view.hideTimer()
           timer.stop()
           return
       }
       is ExerciseState -> state.exercise.time
       is PrepareState -> EXERCISE_PREPARE_TIME
   }

   timer.start(
       durationSec,
       onTick = { secLeft ->
           val progress = 100 * (durationSec - secLeft) / durationSec
           view.updateTimer(secLeft = secLeft, progress = progress)
       },
       onFinish = this::onNext
   )
}

private fun setUpTimer(state: WorkoutState) {
   val durationSec = when (state) {
       DoneState -> {
           view.hideTimer()
           timer.stop()
           return
       }
       is ExerciseState -> state.exercise.time
       is PrepareState -> EXERCISE_PREPARE_TIME
   }

   timer.start(
       durationSec,
       onTick = { secLeft ->
           val progress = 100 * (durationSec - secLeft) / durationSec
           view.updateTimer(secLeft = secLeft, progress = progress)
       },
       onFinish = this::onNext
   )
}

private fun setUpTimer(state: WorkoutState) {
   val durationSec = when (state) {
       DoneState -> {
           view.hideTimer()
           timer.stop()
           return
       }
       is ExerciseState -> state.exercise.time
       is PrepareState -> EXERCISE_PREPARE_TIME
   }

   timer.start(
       durationSec,
       onTick = { secLeft ->
           val progress = 100 * (durationSec - secLeft) / durationSec
           view.updateTimer(secLeft = secLeft, progress = progress)
       },
       onFinish = this::onNext
   )
}

https://github.com/MarcinMoskala/WorkoutMPP



Step 3: Use presenter



class MainActivity : AppCompatActivity(), WorkoutView {

   private val presenter by lazy { 
       WorkoutPresenter(this, AndroidTimer(), AndroidSpeaker(this)) 
   }

   override fun onCreate(savedInstanceState: Bundle?) {
       super.onCreate(savedInstanceState)
       setContentView(R.layout.activity_main)
       nextButton.setOnClickListener { presenter.onNext() }
       prevButton.setOnClickListener { presenter.onPrevious() }
       presenter.onStart()
   }

   //...
}

https://github.com/MarcinMoskala/WorkoutMPP



override fun setUpWorkoutDisplay(title: String, imgApiName: String) {
   textView.text = title
   imageView.loadImage(url = "$BASE_URL/images/$imgApiName")
}

override fun hideTimer() {
   timerView.text = ""
   progressBar.progress = 0
}

override fun updateTimer(secLeft: Int, progress: Int) {
   timerView.text = "$secLeft"
   progressBar.progress = progress
}

https://github.com/MarcinMoskala/WorkoutMPP



class ViewController: UIViewController, WorkoutView {
    
   private lazy var presenter = WorkoutPresenter(view: self, 
      timer: iOSTimer(), speaker: iOSSpeaker())
    
   // UI views
    
   override func viewDidLoad() {
      super.viewDidLoad()
      setupView()
      nextView.addTapGestureRecognizer { self.presenter.onNext() }
      prevView.addTapGestureRecognizer { self.presenter.onPrevious() }
      presenter.onStart()
   }

   //...
}

https://github.com/MarcinMoskala/WorkoutMPP



func setUpWorkoutDisplay(title: String, imgApiName: String) {
    titleView.text = title
    imageView.loadImage(url: BASE_URL + "/images/" + imgApiName)
}
    
func hideTimer() {
    timerView.text = ""
    progressView.progress = 0
}
    
func updateTimer(secLeft: Int32, progress: Int32) {
    timerView.text = String(secLeft)
    progressView.progress = Float(progress) / 100
}

https://github.com/MarcinMoskala/WorkoutMPP





@Test
fun `Check preparation start, first tick and change to next`() {
   val timer = FakeTimer()
   val speaker: Speaker = mockk(relaxed = true)
   val view: WorkoutView = mockk(relaxed = true)
   val presenter = WorkoutPresenter(view, timer, speaker)
 
   presenter.onStart()
   timer.onTick(prepTime - 1)
   presenter.onNext()

   val prepareText = "Prepare for " + firstExercise.nameText
   verify {
       view.setUpWorkoutDisplay(prepareText, firstExercise.imgUrlName)
       speaker.speak(prepareText)
       view.updateTimer(prepTime, 0)
       view.updateTimer(prepTime - 1, 100 / prepTime)

       view.setUpWorkoutDisplay(firstExercise.nameText, firstExercise.imgUrlName)
       speaker.speak(firstExercise.nameText)
       view.updateTimer(firstExercise.time, 0)
   }
} https://github.com/MarcinMoskala/WorkoutMPP



Build MPP with shared logic



What’s next?

● Common API (Ktor client)

● Multithreading (Coroutines)

● MVVM

● View Binding

Kotlin Conf application
https://github.com/
JetBrains/kotlinconf-app



MVVM



class WorkoutViewModel(
   private val view: WorkoutView,
   private val timer: Timer,
   private val speaker: Speaker
) {
   //...

    
    
    
    

   fun onStart() {
       showState()
   }

   //...

class WorkoutViewModel(
   private val view: WorkoutView,
   private val timer: Timer,
   private val speaker: Speaker
) {
   //...

   val titleProp = MutableProp("")
   val imgApiUrlProp = MutableProp("")
   val progressProp = MutableProp(0)
   val timerTextProp = MutableProp("")

   fun onStart() {
       showState()
   }

   //...
https://github.com/MarcinMoskala/WorkoutMPP



class MutableProp<T>(private var current: T) {
   private var listeners = listOf<(T)->Unit>()

   fun get(): T = current

   fun set(elem: T) {
       current = elem
       listeners.forEach { it(elem) }
   }

   fun addListener(listener: (T)->Unit) {
       listeners = listeners + listener
       listener(current)
   }
}

https://github.com/MarcinMoskala/WorkoutMPP



private fun showState(state: WorkoutState) {
   val titleText = when (state) {
       is PrepareState -> "Prepare for " + state.exercise.nameText
       is ExerciseState -> state.exercise.nameText
       is DoneState -> "Done"
   }
   val imgApiName = when (state) {
       is PrepareState -> state.exercise.imgUrlName
       is ExerciseState -> state.exercise.imgUrlName
       is DoneState -> "done.jpg"
   }
   titleProp.set(titleText)
   imgApiUrlProp.set(imgApiName)
   speaker.speak(titleText)
   setUpTimer(state)
}

private fun showState(state: WorkoutState) {
   val titleText = when (state) {
       is PrepareState -> "Prepare for " + state.exercise.nameText
       is ExerciseState -> state.exercise.nameText
       is DoneState -> "Done"
   }
   val imgApiName = when (state) {
       is PrepareState -> state.exercise.imgUrlName
       is ExerciseState -> state.exercise.imgUrlName
       is DoneState -> "done.jpg"
   }
   view.setUpWorkoutDisplay(titleText, imgApiName)

   speaker.speak(titleText)
   setUpTimer(state)
}

https://github.com/MarcinMoskala/WorkoutMPP



titleProp.set(titleText)
imgApiUrlProp.set(imgApiName)

view.setUpWorkoutDisplay(
   titleText, imgApiName)

timerTextProp.set("")
progressProp.set(0)view.hideTimer()

timerTextProp.set("$secLeft")
progressProp.set(progress)

view.updateTimer(
    secLeft, progress)



class MainActivity : AppCompatActivity() {
   private val viewModel by lazy { WorkoutViewModel(AndroidTimer(), 
AndroidSpeaker(this)) }

   override fun onCreate(savedInstanceState: Bundle?) {
       super.onCreate(savedInstanceState)
       setContentView(R.layout.activity_main)
       viewModel.apply {
           titleProp.addListener { titleView.text = it }
           timerTextProp.addListener { timerView.text = it }
           imgApiUrlProp.addListener {
               imageView.loadImage(url = "$BASE_URL/images/$it")
           }
           progressProp.addListener { progressBar.progress = it }
       }
       nextButton.setOnClickListener { viewModel.onNext() }
       prevButton.setOnClickListener { viewModel.onPrevious() }
       viewModel.onStart()
   }
} https://github.com/MarcinMoskala/WorkoutMPP



func setUpViewModel() {
    viewModel.titleProp.addListener { text in
        self.titleView.text = text as! String
    }
    //...
}

Problem with Kotlin/Native

Any?



app/build.gradle

kotlin {
   iosX64("ios") {
      binaries {
          framework {
              freeCompilerArgs += "-Xobjc-generics"
          }
      }
   }
}

https://github.com/MarcinMoskala/WorkoutMPP



compilations.main {
    outputKinds("framework")
    extraOpts "-Xobjc-generics"
}



func setUpViewModel() {
    viewModel.titleProp.addListener { (text) in
        self.titleView.text = text! as String
    }
    //...
}

Problem with Kotlin/Native

NSString?

https://github.com/MarcinMoskala/WorkoutMPP



extension MutableProp {
    func addListenerTyped<T>(listener: @escaping (T)->()) {
        addListener { elem in
            listener(elem as! T)
            return KotlinUnit()
        }
    }
}

https://github.com/MarcinMoskala/WorkoutMPP



func setUpViewModel() {
    viewModel.titleProp.addListenerTyped { (text: String) in
        self.titleView.text = text
    }
    viewModel.timerTextProp.addListenerTyped { (text: String) in
        self.timerView.text = text
    }
    viewModel.imgApiUrlProp.addListenerTyped { (url: String) in
        self.imageView.loadImage(url: BASE_URL + "/images/" + url)
    }
    viewModel.progressProp.addListenerTyped { (progress: Int) in
        self.progressView.progress = Float(progress) / 100
    }
}

https://github.com/MarcinMoskala/WorkoutMPP





@Test fun singleExerciseTimerTest() {
   val firstExercise = Exercise("chest_expander.png", "Chest expanders", 30)
   val timer = FakeTimer()
   val speaker = FakeSpeaker()
   val vm = WorkoutViewModel(timer, speaker, listOf(firstExercise))

   vm.onStart()
   val prepareText = "Prepare for " + firstExercise.nameText
   assertEquals(prepareText, vm.titleProp.get())
   assertEquals(prepareText, speaker.spokenTexts.last())
   assertEquals(0, vm.progressProp.get())
   val prepareTime = WorkoutViewModel.EXERCISE_PREPARE_TIME
   val preparationTime = prepareTime.toString()
   assertEquals(preparationTime, vm.timerTextProp.get())

   timer.tick()
   assertEquals(prepareText, vm.titleProp.get())
   assertEquals(prepareText, speaker.spokenTexts.last())
   assertEquals(100 / prepareTime, vm.progressProp.get())
   assertEquals((prepareTime - 1).toString(), vm.timerTextProp.get())
   //...
} https://github.com/MarcinMoskala/WorkoutMPP



MVVM



View Binding



extension UILabel {
    func bindText(with prop: MutableProp) {
        prop.addListenerTyped { (value: String) in
            self.text = value
        }
    }
}

titleView.bindText(with: viewModel.titleProp)
timerView.bindText(with: viewModel.timerTextProp)

viewModel.imgApiUrlProp.addListenerTyped { (url: String) in
    self.imageView.loadImage(url: BASE_URL + "/images/" + url)
}
viewModel.progressProp.addListenerTyped { (progress: Int) in
    self.progressView.progress = Float(progress) / 100
}



<layout ...>
   <data>
       <variable name="vm" type="sample.WorkoutViewModel"/>
   </data>
   <android.support.constraint.ConstraintLayout>
       <TextView ... android:text="@{vm.titleProp}"/>
       <ImageView ... app:imageUrl="@{vm.imgUrlProp}"/>
       <ProgressBar ... android:progress="@{vm.progressProp}"/>
       <TextView ... android:text="@{vm.timerTextProp}"/>
       <ImageView ... android:onClick="@{()->vm.onNext()}"/>
       <ImageView ... android:onClick="@{()->vm.onPrevious()}"/>
   </android.support.constraint.ConstraintLayout>
</layout>

https://github.com/MarcinMoskala/WorkoutMPP



class WorkoutViewModel(/*...*/) : ViewModel() {

// Common
expect abstract class ViewModel()

expect class MutableProp<T>(current: T) {
   fun set(elem: T)
   fun get(): T
}

// Android
actual typealias ViewModel = android.arch.lifecycle.ViewModel
actual typealias MutableProp<T> = ObservableField<T>

// iOS
actual abstract class ViewModel actual constructor()
// Same MutableProp as before

https://github.com/MarcinMoskala/WorkoutMPP



class MainActivity : AppCompatActivity() {

   private val viewModel by lazy {
       WorkoutViewModel(AndroidTimer(), AndroidSpeaker(this))
   }

   override fun onCreate(savedInstanceState: Bundle?) {
       super.onCreate(savedInstanceState)
       setContentView(R.layout.activity_main)
       DataBindingUtil.setContentView<ActivityMainBinding>(this, 
                R.layout.activity_main)
           .vm = viewModel
       viewModel.onStart()
   }
}

https://github.com/MarcinMoskala/WorkoutMPP





View Binding

 



DI & state preservation



// In Application configuration
val androidModule = module {
   single<Timer> { AndroidTimer() }
   single<Speaker> { AndroidSpeaker(get()) }
   viewModel { WorkoutViewModel(get(), get()) }
}
startKoin(this, listOf(androidModule))

// In Activity
private val vm by viewModel<WorkoutViewModel>()

https://github.com/MarcinMoskala/WorkoutMPP

Koin





DI & state preservation

 



Conclusions
Starting Kotlin MPP is easy

We can extract common logic into presenters

Kotlin/Native interoperability is good, but still having problems with generics

We can have MVVM

View Binding is also simple



Your first multiplatform 
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Slides will be published on Twitter @marcinmoskala


