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•Integrating SwiftUI



Goals

•Hosting SwiftUI views in your app 
•Embedding existing views in SwiftUI 
•Integrating your data model 
•Integrating with the system



•Hosting SwiftUI Views in Your App



Hosting Controller

Wraps SwiftUI hierarchy into a ViewController/InterfaceController  

UIKit UIHostingController

AppKit NSHostingController

WatchKit WKHostingController



UIHostingController

let hostingController = UIHostingController(rootView: MyView()) 

Subclass of UIViewController 

rootView property represents a SwiftUI view



NSHostingController

Subclass of NSViewController 

rootView property represents a SwiftUI view

let hostingController = NSHostingController(rootView: MyView()) 



let hostView = NSHostingView(rootView: MyView())

NSHostingView

Embeds a SwiftUI view in AppKit view hierarchy

  

SwiftUI View

NSView
NSView



WKHostingController

class MyWKHostingController: WKHostingController<MyView> { 
    override var body: MyView { 
        return MyView() 
    } 
} 
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WKHostingController

class MyWKHostingController: WKHostingController<MyView> { 
    override var body: MyView { 
        return MyView() 
    } 
} 

MyWKHostingController



func setNeedsBodyUpdate() 
func updateBodyIfNeeded()

WKHostingController

class MyWKHostingController: WKHostingController<MyView> { 
    override var body: MyView { 
        return MyView() 
    } 
} 



class MyNotificationController: WKUserNotificationHostingController<MyNotificationView> { 
   var notification: UNNotification? 

    override var body: MyNotificationView { 
        return MyNotificationView(notification: notification!) 
    } 

    override func didReceive(_ notification: UNNotification) { 
        self.notification = notification 
    } 
}

WKUserNotificationHostingController
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class MyNotificationController: WKUserNotificationHostingController<MyNotificationView> { 
   var notification: UNNotification? 

    override var body: MyNotificationView { 
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class MyNotificationController: WKUserNotificationHostingController<MyNotificationView> { 
   var notification: UNNotification? 

    override var body: MyNotificationView { 
        return MyNotificationView(notification: notification!) 
    } 

    override func didReceive(_ notification: UNNotification) { 
        self.notification = notification 
    } 
}

SwiftUI on watchOS WWDC 2019

WKUserNotificationHostingController
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•Demo 
•Hosting SwiftUI views in your app



•Embedding Existing Views in SwiftUI



Representable Protocol

Wraps UIKit/AppKit/WatchKit content into SwiftUI

UIView UIViewRepresentable

NSView NSViewRepresentable

WKInterfaceObject WKInterfaceObjectRepresentable



Representable Protocol

Wraps UIKit/AppKit/WatchKit content into SwiftUI

UIView UIViewRepresentable

NSView NSViewRepresentable

WKInterfaceObject WKInterfaceObjectRepresentable

UIViewController UIViewControllerRepresentable

NSViewController NSViewControllerRepresentable



Update View/Controller

Representable Protocol

Make View/Controller



Update View/Controller

Representable Protocol

Make View/Controller



Update View/Controller

Representable Protocol

Make View/Controller



Update View/Controller

Representable Protocol

Make View/Controller Dismantle View/Controller



makeUIView(context:)
dismantleUIView 
(_:coordinator:)

updateUIView(_:context:)

makeUIViewController 
(context:)

dismantleUIViewController 
(_:coordinator:)

updateUIViewController 
(_:context:)

makeNSView(context:)
dismantleNSView 
(_:coordinator:)

updateNSView(_:context:)

makeNSViewController 
(context:)

dismantleNSViewController 
(_:coordinator:)

updateNSViewController 
(_:context:)

makeWKInterfaceObject 
(context:)

dismantleWKInterfaceObject 
(_:coordinator:)

updateWKInterfaceObject 
(_:context:)

UIViewRepresentable

UIViewController 
Representable

NSViewRepresentable

NSViewController 
Representable

WKInterfaceObject 
Representable



Advanced Integration of Views

Target/action or delegation  

React to the environment 

Animate with SwiftUI



Representable Context

Coordinator 

Environment 

Transaction

UIViewControllerRepresentableContext

NSViewControllerRepresentableContext

UIViewRepresentableContext

NSViewRepresentableContext

WKInterfaceObjectRepresentableContext



Representable Protocol

Update ViewMake View Dismantle View



Representable Protocol

Update ViewMake View Dismantle View

ContextContextContextContext



Representable Protocol

Update ViewMake View Dismantle View
ContextContext ContextContext



Representable Protocol

Make Coordinator Update ViewMake View Dismantle View
ContextContext ContextContext
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•Demo 
•Embedding a UIKit view in SwiftUI



Try It!

•Embed SwiftUI views using Hosting Controllers 
•Connect Hosting Controllers with IBSegueActions 
•Add existing views to SwiftUI 
•Leverage representable context 



Raleigh Ledet, SwiftUI and Senior AppKit Engineer

•Integrating Your Data Model



Static Data

DataModel SwiftUI



⏰ "☁

SwiftUI

Dynamic Data

DataModel

BindableObject 
Dynamic data



Dynamic Data

SwiftUI

BindableObject 
Dynamic data

⏰ "☁

 : BindableObjectDataModel



Dynamic Data

SwiftUI

BindableObject 
Dynamic data

var didChange: PublisherType

⏰ "☁

 : BindableObjectDataModel



Dynamic Data

SwiftUI

BindableObject 
Dynamic data

var didChange: PublisherType                var data: DataModel

⏰ "☁

 : BindableObjectDataModel



Dynamic Data

SwiftUI

BindableObject 
Dynamic data

var didChange: PublisherType                var data: DataModel@ObjectBinding

⏰ "☁

 : BindableObjectDataModel



Dynamic Data

SwiftUI

BindableObject 
Dynamic data

var didChange: PublisherType

subscri
be

               var data: DataModel@ObjectBinding
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Dynamic Data

SwiftUI

BindableObject 
Dynamic data

var didChange: PublisherType

subscri
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 : BindableObjectDataModel

BindableObject 
Dynamic data

$data

SwiftUI

var didChange: PublisherType

subscri
be

               var data: DataModel@ObjectBinding

⏰ "☁



 : BindableObjectDataModel

BindableObject 
Dynamic data

$data

SwiftUI

var didChange: PublisherType

subscri
be

               var data: DataModel@ObjectBinding

⏰ "☁



BindableObject 
Dynamic data

Simple protocol 

Flexible 

Data model is source of truth



•Demo 
•Integrating with our data



BindableObject 
Notifications

class MyDataModel : BindableObject { 
   public var didChange: NotificationCenter.default.publisher(for: .MyNotification) 
        .receive(on: RunLoop.main) 
} 



BindableObject 
Key Value Observing

class MyDataModel : NSObject, BindableObject { 
   public var didChange: MyObject.publisher(for: \.myKeypath) 
        .receive(on: RunLoop.main) 
} 



BindableObject 
Key Value Observing

class MyDefaults : BindableObject { 
   public var didChange: AnyPublisher<Bool, Never> 

   init() { 
      let defaults = UserDefaults.standard 
      didChange = Publishers.Merge( 
         defaults.publisher(for: \.userOption1), 
         defaults.publisher(for: \.userOption2) 
      ) 
      .receive(on: RunLoop.main) 
      .eraseToAnyPublisher() 
   } 
}



BindableObject 
Key Value Observing

class MyDefaults : BindableObject { 
   public var didChange: AnyPublisher<Bool, Never> 

   init() { 
      let defaults = UserDefaults.standard 
      didChange = Publishers.Merge( 
         defaults.publisher(for: \.userOption1), 
         defaults.publisher(for: \.userOption2) 
      ) 
      .receive(on: RunLoop.main) 
      .eraseToAnyPublisher() 
   } 
}



Combine 
Unified declarative API for processing values over time

KVO 

Notifications 

URLSession 

Operators 

And more… 

Combine in Practice WWDC 2019



BindableObject 
Delegate

class MyDataModel : BindableObject { 
   var didChange = PassthroughSubject<Void, Never>() 
} 

extension MyDataModel : NSFetchedResultsControllerDelegate { 
   func controllerDidChangeContent( 
      _ controller: NSFetchedResultsController<NSFetchRequestResult>) 
   { 
      didChange.send() 
   } 
}
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BindableObject 
Delegate

class MyDataModel : BindableObject { 
   var didChange = PassthroughSubject<Void, Never>() 
} 

extension MyDataModel : NSFetchedResultsControllerDelegate { 
   func controllerDidChangeContent( 
      _ controller: NSFetchedResultsController<NSFetchRequestResult>) 
   { 
      didChange.send() 
   } 
}



Tools for Data Flow

@Binding

BindableObject

@Environment

@State

Subscription

@EnvironmentObject

@ObjectBinding

Property

Data Flow in SwiftUI WWDC 2019



•Integrating with the System



NSItemProviders

Cross or inter-process data passing 

Universal Type Identifier 

Asynchronous



Drag and Drop

public func onDrag(_ data: @escaping () -> NSItemProvider) -> some View  



Drag and Drop

public func onDrag(_ data: @escaping () -> NSItemProvider) -> some View  

public func onDrop(of supportedTypes: [String], 
   isTargeted: Binding<Bool>?, 
   perform action: @escaping ([NSItemProvider], CGPoint) -> Bool) -> some View 



Drag and Drop

public func onDrag(_ data: @escaping () -> NSItemProvider) -> some View  

public func onDrop(of supportedTypes: [String], 
   isTargeted: Binding<Bool>?, 
   perform action: @escaping ([NSItemProvider], CGPoint) -> Bool) -> some View 

public func onDrop(of supportedTypes: [String], delegate: DropDelegate) -> some View



Pasteboard

public func onPaste(of supportedTypes: [String], 
   perform action: @escaping ([NSItemProvider]) -> Void) -> some View 

public func onPaste<Payload>(of supportedTypes: [String], 
   validator: @escaping ([NSItemProvider]) -> Payload?, 
   perform action: @escaping (Payload) -> Void) -> some View



Focus

Used to navigate to UI elements  

Important for all platforms
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Focus

NavigationView NavigationView

Content

Content

Content

ContentContent

TabbedView
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Content

Focus

NavigationView NavigationView

Content

Content

Content

Content

TabbedView



Focus

public func focusable(_ isFocusable: Bool, 
                      onFocusChange: @escaping (Bool) -> Void) -> some View 



Commands 
System

// ‘Menu' button on tvOS, Esc on macOS 
public func onExit(perform action: (() -> Void)?) -> some View 

// ‘Play/Pause’ button on tvOS 
public func onPlayPause(perform action: (() -> Void)?) -> some View 

And more… 



Commands 
Menus and actions

public func onCommand(_ command: Command, perform action: (() -> Void)?) -> some View 

Command(#selector(Object.mySelector(_ :)))



Undo and Redo

UndoManager 

Environment



Undo and Redo

UndoManager 

Environment

@Environment(\.undoManager) var undoManager



•Objective-C Integration



Objective-C Integration

Standard Objective-C/Swift rules 



Objective-C Integration

Wrap HostingControllers in Swift

@objc class WrappedHostingController : UIViewController { 
   let hostingController = UIHostingController(rootView: RootView()) 
   ... 
} 

[self presentViewController: wrappedHostingController animated: YES completion: ^{...}];
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Objective-C Integration
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Objective-C Integration

Wrap HostingControllers in Swift

@objc class WrappedHostingController : UIViewController { 
   let hostingController = UIHostingController(rootView: RootView()) 
   ... 
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[self presentViewController: wrappedHostingController animated: YES completion: ^{...}];



Objective-C Integration

Wrap data model in Swift

class WrappedDataModel : NSObject, BindableObject { 
   var didChange = NotificationCenter.default.publisher(for: .DataDidChange) 
            .receive(on: RunLoop.main) 
   var dataModel: ObjCDataModel 
   ... 
}
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Objective-C Integration

Wrap data model in Swift
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Objective-C Integration

Wrap data model in Swift

class WrappedDataModel : NSObject, BindableObject { 
   var didChange = NotificationCenter.default.publisher(for: .DataDidChange) 
            .receive(on: RunLoop.main) 
   var dataModel: ObjCDataModel 
   ... 
}



Objective-C Integration

Wrap HostingControllers in Swift 

Wrap data model in Swift 





More Information
developer.apple.com/wwdc19/231

SwiftUI Lab Friday, 11:00

http://developer.apple.com/wwdc19/231



