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•Playground book review 
•Enhancements for playground books 
•New Bluetooth API for playgrounds
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Manifest Files

Like an app’s Info.plist

Provide book/chapter/page-level metadata 
• Name 
• Icon

Specify options for the book/chapter/page 
• Initial live view state 
• Playground logging
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Three kinds of Swift files 
• Contents.swift 
• LiveView.swift 
• Auxiliary sources

Introducing Swift Playgrounds WWDC 2016



•New Features in Swift Playgrounds
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iOS 11 SDK 

New frameworks added to the SDK in Swift Playgrounds 
• ARKit 
• CoreML 
• IOSurface 
• PDFKit 
• Vision

Playgrounds may now access the camera

BETA



•Demo



•Copying Code Between Pages





//#-copy-source(butter) 
func makeButter() -> Butter { 
//#-editable-code Tap to enter code 
    let cream = Cream(quantity: .ounces(8)) 
    return cream.churn() 
//#-end-editable-code 
} 
//#-end-copy-source



//#-copy-source(butter) 
func makeButter() -> Butter { 
//#-editable-code Tap to enter code 
    let cream = Cream(quantity: .ounces(8)) 
    return cream.churn() 
//#-end-editable-code 
} 
//#-end-copy-source









//#-editable-code Tap to enter code 
//#-copy-destination("Butter", butter) 
func makeButter() -> Butter { 
    let cream = Cream(quantity: .ounces(8)) 
    return cream.churn() 
} 
//#-end-copy-destination 
//#-end-editable-code



//#-editable-code Tap to enter code 
//#-copy-destination("Butter", butter) 
func makeButter() -> Butter { 
    let cream = Cream(quantity: .ounces(8)) 
    return cream.churn() 
} 
//#-end-copy-destination 
//#-end-editable-code



Copying Code Between Pages 
Required Manifest.plist Keys

Key Type Value

         Root Dictionary

            CodeCopySetup Dictionary

               ReadyToCopyInstructions String You can bring the `makeButter` 
function you wrote to this page to…

               NotReadyToCopyInstructions String Go back to finish making butter?



Copying Code Between Pages 
Optional Manifest.plist Keys

Key Type Value

         Root Dictionary

            CodeCopySetup Dictionary

               CopyCommandButtonTitle String Bring Over My Code

               NavigateCommandButtonTitle String Return to Previous Page

               DefaultCommandButtonTitle String Start Cooking on This Page



•Controlling Speed in Playgrounds



Controlling Speed in Playgrounds

Swift Playgrounds now supports stepping 
through code and running faster



Controlling Speed in Playgrounds

Swift Playgrounds now supports stepping 
through code and running faster
• Step Through My Code is enabled for all 

playgrounds



Controlling Speed in Playgrounds

Swift Playgrounds now supports stepping 
through code and running faster
• Step Through My Code is enabled for all 

playgrounds
• Playground books may opt in to Run Faster 

and Run Fastest







// Step Through My Code 

let string = "Hello, world" 
for character in string { 
    print(character) 
}



// Step Through My Code 

public func moveForward() { 
    DispatchQueue.global(.default).async { 
        // Do work 
    } 
}
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// Step Through My Code 

public func moveForward() { 
    let runLoop = CFRunLoopGetCurrent() 
    var didFinish = false 
    DispatchQueue.global(.default).async { 
        // Do work 
        didFinish = true 
        CFRunLoopPerformBlock(runLoop) { 
            CFRunLoopStop(runLoop) 
        } 
        CFRunLoopWakeUp(runLoop) 
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    while !didFinish { 
        CFRunLoopRun() 
    } 
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// Step Through My Code 

public func moveForward() { 
    let runLoop = CFRunLoopGetCurrent() 
    var didFinish = false 
    DispatchQueue.global(.default).async { 
        // Do work 
        didFinish = true 
        CFRunLoopPerformBlock(runLoop) { 
            CFRunLoopStop(runLoop) 
        } 
        CFRunLoopWakeUp(runLoop) 
    } 
    while !didFinish { 
        CFRunLoopRun() 
    } 
}







Run Faster and Run Fastest 
Manifest.plist Key

Allowed execution speeds 
• Normal (default) 
• Faster 
• Fastest

Key Type Value

          Root Dictionary

              MaximumSupportedExecutionSpeed String Fastest



// Run Faster and Run Fastest 

let observerToken = 
NotificationCenter.default.addObserver(.playgroundPageExecutionModeDidChange, 
                                       object: PlaygroundPage.current, 
                                       queue: .main) { 
    let newMode = PlaygroundPage.current.executionMode 
    // Update animation speed etc. for new mode 
}



// Run Faster and Run Fastest 

let observerToken = 
NotificationCenter.default.addObserver(.playgroundPageExecutionModeDidChange, 
                                       object: PlaygroundPage.current, 
                                       queue: .main) { 
    let newMode = PlaygroundPage.current.executionMode 
    // Update animation speed etc. for new mode 
}



// Run Faster and Run Fastest 

let observerToken = 
NotificationCenter.default.addObserver(.playgroundPageExecutionModeDidChange, 
                                       object: PlaygroundPage.current, 
                                       queue: .main) { 
    let newMode = PlaygroundPage.current.executionMode 
    // Update animation speed etc. for new mode 
}



Grace Kendall, Playgrounds Engineer

•Playground Book Enhancements



Minimum Swift Playgrounds Version

Key Type Value

         Root Dictionary

            Version String 3.0

            DevelopmentRegion String en

            Name String RecipeBook

            MinimumSwiftPlaygroundsVersion String 1.5

            DeploymentTarget String ios10.3

            SwiftVersion String 3.1



Deployment Target and Swift Version

Key Type Value

         Root Dictionary

            Version String 3.0

            DevelopmentRegion String en

            Name String RecipeBook

            MinimumSwiftPlaygroundsVersion String 1.5

            DeploymentTarget String ios10.3

            SwiftVersion String 3.1



Subtitles for Your Document

Playground books may now encode a subtitle 

Subtitle key in book-level Manifest.plist 

Shown below the book in the document picker



Public vs. Private Resources

Replaced single Resources directory with 
PublicResources and PrivateResources 

All resources available at runtime or in markup

Contents
Chapters

PrivateResources
PublicResources
Sources

Manifest.plist



Specifying Runtime Issues

fatalError("One of these ingredients 
doesn’t seem right!")



•Templates in Swift Playgrounds 
•Supporting user-editing in playground books



User Editable Books



User Editable Books

Add
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User Editable Books

Add

Remove

Rename

Duplicate

Reorder



•Demo



Specifying a Template Page 
Manifest.plist

Key Type Value

         Root Dictionary

            TemplatePageFilename String Template.playgroundpage

            Version String 1.0

            Name String RecipeBook

              InitialUserPages Array (3 Items)

                 Item 0 String Butter.playgroundpage

                 Item 1 String Frosting.playgroundpage

                 Item 2 String Cake.playgroundpage



Specifying a Template Page 
Manifest.plist

Key Type Value

         Root Dictionary

            TemplatePageFilename String Template.playgroundpage

            Version String 1.0

            Name String RecipeBook

              InitialUserPages Array (3 Items)

                 Item 0 String Butter.playgroundpage

                 Item 1 String Frosting.playgroundpage

                 Item 2 String Cake.playgroundpage



Specifying a Template Page 
File Structure

Contents

RecipeBook.playgroundchapter

Pages

Chapters

Butter.playgroundpage

Manifest.plist

Frosting.playgroundpage
Cake.playgroundpage
Template.playgroundpage



Najla Bulous, Playgrounds Engineer

•Localization





Localization 
DevelopmentRegion

Specifies the base language for the book 

Playground book equivalent of CFBundleDevelopmentRegion



Localization 
.strings files

Support localizing content via strings files
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Localization 
.strings files

Support localizing content via strings files
• ManifestPlist.strings
• Prose.strings
• EditableFields.strings
• QuickHelp.strings

Must be in the PrivateResources directory
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Support localizing Manifest.plist content  
via a strings file 

ManifestPlist.strings may contain: 
• Name 
• Subtitle



Localization  
ManifestPlist.strings

Support localizing Manifest.plist content  
via a strings file 

ManifestPlist.strings may contain: 
• Name 
• Subtitle



Manifest

Key Type Value

         Root Dictionary

            LiveViewEdgeToEdge Boolean YES

            LiveViewMode String VisibleByDefault

            MaximumSupportedExecutionSpeed String Faster

            Name String Issuing Commands

            PlaygroundLoggingMode String Off

            PosterReference String LiveViewPoster.png

            Version String 1.0



/* Localizable Manifest Content */ 

/* ManifestPlist.strings (zh_CN) */ 

/* Name of the "Issuing Commands" page. */ 
"Name" = "发出命令";



/* Localizable Manifest Content */ 

/* ManifestPlist.strings (zh_CN) */ 

/* Name of the "Issuing Commands" page. */ 
"Name" = "发出命令";



Localization 
Prose.strings

Playground markup blocks may be localized 

Markup content stored in Prose.strings at the page level



// Localizable Playground Markup 

// Contents.swift 

//:#localized(key: "com.apple.LearnToCode1.Commands.IssuingCommands") 
//: **Goal:** Use Swift commands to tell Byte to move and collect a gem. 
//: 
//: Your character, Byte, loves to collect gems but can't do it alone. 
//: In this first puzzle… 

moveForward() 
moveForward() 
moveForward() 
turnLeft()



// Localizable Playground Markup 
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moveForward() 
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turnLeft()



/* Localizable Playground Markup */ 

/* Prose.strings (de) */ 

/* Markup content for the main prose block on "Issuing Commands". */ 
"com.apple.LearnToCode1.Commands.IssuingCommands" = "**Ziel:** Verwende Swift-Befehle, um Byte 
zu sagen, dass er sich bewegen und die Edelsteine einsammeln soll.\n\nDein Charakter Byte 
liebt es, Edelsteine zu sammeln, kann das aber nicht alleine.\nIm ersten Rätsel…";



/* Localizable Playground Markup */ 

/* Prose.strings (de) */ 

/* Markup content for the main prose block on "Issuing Commands". */ 
"com.apple.LearnToCode1.Commands.IssuingCommands" = "**Ziel:** Verwende Swift-Befehle, um Byte 
zu sagen, dass er sich bewegen und die Edelsteine einsammeln soll.\n\nDein Charakter Byte 
liebt es, Edelsteine zu sammeln, kann das aber nicht alleine.\nIm ersten Rätsel…";



Localization 
EditableFields.strings

Placeholders for editable fields may be localized 

Localized strings stored in book-level EditableFields.strings file 
• Keys are the placeholder values specified in editable field tags



// Localizable Editable Field Placeholders 

// Contents.swift 

//#-editable-code Tap to enter code 
moveForward() 
moveForward() 
moveForward() 
turnLeft() 
//#-end-editable-code



// Localizable Editable Field Placeholders 

// Contents.swift 

//#-editable-code Tap to enter code 
moveForward() 
moveForward() 
moveForward() 
turnLeft() 
//#-end-editable-code



/* Localizable Editable Field Placeholders */ 

/* EditableFields.strings (fr) */ 

/* Placeholder shown when an editable field is empty. */ 
"Tap to enter code" = "Touche ici pour saisir ton code";



/* Localizable Editable Field Placeholders */ 

/* EditableFields.strings (fr) */ 

/* Placeholder shown when an editable field is empty. */ 
"Tap to enter code" = "Touche ici pour saisir ton code";



Localization 
API Documentation

Supported in Swift Playgrounds 2.0 and later 

Supports localizable API documentation 
• Add LocalizationKey to API documentation  

comment

BETA



// Localizable API Documentation 

// AuxiliarySources.swift 

/// Moves the character forward one tile. 
///  
/// - LocalizationKey: com.apple.LearnToCode.moveForward 
func moveForward() { 
    // ... 
}

BETA



// Localizable API Documentation 

// AuxiliarySources.swift 

/// Moves the character forward one tile. 
///  
/// - LocalizationKey: com.apple.LearnToCode.moveForward 
func moveForward() { 
    // ... 
}

BETA



/* Localizable API Documentation */ 

/* QuickHelp.strings (en) */ 

/* Documentation for the moveForward() function. */ 
"com.apple.LearnToCode.moveForward" = "Moves the character forward one tile.";

BETA



/* Localizable API Documentation */ 

/* QuickHelp.strings (en) */ 

/* Documentation for the moveForward() function. */ 
"com.apple.LearnToCode.moveForward" = "Moves the character forward one tile.";

BETA



Localization 
Default Hints

Default hints now specified in a separate Hints.plist 
• Same format as default hints in Manifest.plist 

For localization, Hints.plist should be stored in lproj directories



Localization 
Default Hints

Key Type Value

         Root Dictionary

            Item 0 Dictionary (1 item)

               Content String コマンドをいくつか⼊入⼒力力する必要があります。



Localization 
Default Hints

Key Type Value

         Root Dictionary

            Item 0 Dictionary (1 item)

               Content String コマンドをいくつか⼊入⼒力力する必要があります。

Localizing Content for Swift Playgrounds Grand Ballroom A Thursday 3:10PM



•PlaygroundBluetooth API



PlaygroundBluetooth  

Swift Playgrounds provides access to CoreBluetooth 

PlaygroundBluetooth framework aims to provide a consistent experience across 
playground books



PlaygroundBluetooth  
Components

Central 
 Manager

Connection 
View

Delegate Delegate

Data 
Source



PlaygroundBluetooth  
PlaygroundBluetoothCentralManager

•Provides an interface for connecting to and interacting with accessories  

•Similar to CoreBluetooth’s CBCentralManager 



centralManagerStateDidChange(_:) 

centralManager(_:didDiscover:withAdvertisementData:) 

centralManager(_:willConnectTo:) 

centralManager(_:didConnectTo:) 

centralManager(_:didFailToConnectTo:error:) 

centralManager(_:didDisconnectFrom:error:)

PlaygroundBluetooth  
PlaygroundBluetoothCentralManagerDelegate



PlaygroundBluetooth  
PlaygroundBluetoothConnectionView

•Provides an interface for displaying connection 
status of accessories 

•Provides UI for users to discover, connect, and 
disconnect from accessories



PlaygroundBluetooth  
PlaygroundBluetoothConnectionViewDelegate

connectionView(_:shouldDisplayDiscovered: 
withAdvertisementData:rssi:) 

connectionView(_:shouldConnectTo: 
withAdvertisementData:) 

connectionView(_:willDisconnectFrom:) 

connectionView(_:titleFor:) 

connectionView(_:firmwareUpdateInstructionFor:) 



PlaygroundBluetooth  
PlaygroundBluetoothConnectionViewDataSource

Protocol adopted by a 
PlaygroundBluetoothConnectionView object 

Provides information it needs to display 
accessories  
• Name 
• Icon



PlaygroundBluetooth  
PlaygroundBluetoothConnectionViewDataSource

Protocol adopted by a 
PlaygroundBluetoothConnectionView object 

Provides information it needs to display 
accessories  
• Name 
• Icon

connectionView(_:itemForPeripheral:withAdvertisementData:)



•Demo 
•PlaygroundBluetooth in Swift Playgrounds



Summary

Overview of changes since last September 

Format changes such as public vs. private resources  

Enhancements to playground book 
• Copy code forward  
• Code highlighting  
• User editable books 
• Localization  

PlaygroundBluetooth



More Information
https://developer.apple.com/wwdc17/408



Related Sessions

Localizing Content for Swift Playgrounds Grand Ballroom A Thursday 3:10PM

Teaching with Swift Playgrounds Hall 2 Friday 2:50PM

SceneKit in Swift Playgrounds WWDC 2017

Localizing with Xcode 9 WWDC 2017

What’s New in Swift WWDC 2017



Labs

Creating Content for Swift Playgrounds Lab Technology Lab E Thur 12:00PM–3:10PM

Swift Open Hours Technology Lab D Fri 12:00PM–1:30PM

Xcode Open Hours Technology Lab K Fri 1:50PM-4:00PM




