












Xcode source editor extensions

Speech Recognition

Wide color

Live Photos capture

RAW photo editing

SiriKit ride bookingiCloud for Developer ID

Camera sensor data

CloudKit sharing

Live Photos editing

Reservations Maps extension

Contacts

iMessage extensions

Spam alert extension

Recent addresses

Apple Pay on the web

CarPlay Maps instrument cluster Stickers

ReplayKit Live

User notifications

Live information

Book-a-ride extension

Native VoIP experience

HomeKit Camera

HomeKit Doorbell HomeKit Air Conditioning

HomeKit Air Purifier

SiriKit Messaging

SiriKit photo search

SiriKit Payments SiriKit VoIP calling

SiriKit Workouts Metal Tessellation

SceneKit physically based rendering

Pixar USD model support

Smart Card API Window Tabs

Grid View

Cache Delete

Xcode editor extensions

Xcode thread sanitizer

Memory debugger

Xcode FPS gauge

Smaller Xcode download

Interactive notifications

SiriKit

Maps extensions

HomeKit accessories

VoIP extensions

iMessage apps







Short-lived 
Out-of-process  
Sandboxed
On demand
Remote views

Secure







iMessage Apps



Extensions



App Store



iMessage App Store



iMessage App Store









No coding required
Use familiar image editing tools
Build with Xcode
Submit to iTunes Connect



UIKit
Messages extension point
Build with Xcode
Submit to iTunes Connect





MSConversationMSSession

MSMessage



Privacy







Start Now



SDK Simulator



Demo



Siri



2011



WWDC 2016





Launch on latest hardware
Instant



SiriKit

Icon FPO



Speech



Speech Intent



Speech Intent Action



Speech Intent ResponseAction



Speech Intent ResponseAction



Speech Intent ResponseAction

Vocabulary App 
Logic

User 
Interface



App vocabulary: plist
User vocabulary: code

Speech Intent

Vocabulary



Extension
Resolve parameters
Confirm intent
Handle intent

ActionIntent

App Logic

Response



Extension
Custom user interface
UIKit

Response

User 
Interface



Example: Hologram



Speech



“Send a Hologram to Obi-Wan 
 saying you’re my only hope”Speech



“Send a Hologram to Obi-Wan  
 saying you’re my only hope”Speech



“Send a Hologram to Obi-Wan  
 saying you’re my only hope”SpeechVocabulary



“Send a Hologram to Obi-Wan  
 saying you’re my only hope”

Intent
Domain: Messages
Intent: sendMessage



“Send a Hologram to Obi-Wan  
 saying you’re my only hope”

Intent
Domain: Messages
Intent: sendMessage



“Send a Hologram to Obi-Wan  
 saying you’re my only hope”

Intent
Domain: Messages
Intent: sendMessage



“Send a Hologram to Obi-Wan  
 saying you’re my only hope”

Intent
Domain: Messages
Intent: sendMessage

Content

Recipient



“Send a Hologram to Obi-Wan  
 saying you’re my only hope”

Intent
Domain: Messages
Intent: sendMessage

Content

Recipient

Recipient: Obi-Wan
Content: You’re my only hope



Intent

Domain: Messages
Intent: sendMessage
Recipient: Obi-Wan
Content: You’re my only hope



Intent

Domain: Messages
Intent: sendMessage
Recipient: Obi-Wan
Content: You’re my only hope

App 
Logic Old Ben Kenobi



Intent

Domain: Messages
Intent: sendMessage
Recipient: Old Ben Kenobi
Content: You’re my only hope



Action

Domain: Messages
Intent: sendMessage
Recipient: Old Ben Kenobi
Content: You’re my only hope



Action

Domain: Messages
Intent: sendMessage
Recipient: Old Ben Kenobi
Content: You’re my only hope

App 
Logic



Response



ResponseUser 
Interface



ResponseUser 
Interface





Extensions
NSUserActivity



Messaging
VoIP calling
Payments
Ride booking
Photo search
Workouts



All Siri languages









Swift









Language project downloads on GitHub

#1



Watched language project on GitHub

#1



Favorited language project on GitHub

#1



Contributors

350>



Pull Requests

3500>











Open
swift-evolution



swift-evolution
Open



roadmap
Open



Evolution proposals

100





Move Fast and Fix Things



Move Fast and Fix Things



Swift 3



Source StabilitySwift 3



Harmony

Source StabilitySwift 3



stringBy InSet
NSCharacterSet CharacterSet()

content = text. rimmingCharacters
.newline )
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content = text. rimmingCharacters
.newline )

t
s
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content = text. rimmingCharacters )t s( .newline



content = text. rimmingCharacters )t s( in: .newline





class NSDate { 
  func addingTimeInterval(_ : NSTimeInterval) -> NSDate 
}

swiftc

@interface NSDate 
-(NSDate*)dateByAddingTimeInterval:(NSTimeInterval)ti; 
@end



class NSDate { 
  func addingTimeInterval(_ : NSTimeInterval) -> NSDate 
}

swiftc

@interface NSDate 
-(NSDate*)dateByAddingTimeInterval:(NSTimeInterval)ti; 
@end



let myDate = NSDate() Swift 2

Swift 3 var myDate = Date() 



let myDate = NSDate() Swift 2

Swift 3 var myDate = Date() 

let myDate2 = myDate.dateByAddingTimeInterval(60)

myDate.addTimeInterval(60)



let myDate = NSDate() Swift 2

Swift 3 var myDate = Date() 

let myDate2 = myDate.dateByAddingTimeInterval(60)

myDate.addTimeInterval(60)
40x

Faster 
Mutation



let cal = NSCalendar(calendarIdentifier: NSCalendarIdentifierChinese) 

let cal = Calendar(identifier: .chinese) 

Swift 2

Swift 3



let cal = NSCalendar(calendarIdentifier: NSCalendarIdentifierChinese) 

let components = DateComponents(day: 1)

let components = NSDateComponents() 

components.day = 1

let cal = Calendar(identifier: .chinese) 

Swift 2

Swift 3



let cal = NSCalendar(calendarIdentifier: NSCalendarIdentifierChinese) 

tomorrow = cal?.date(byAdding: components, to: myDate)

tomorrow = cal?.dateByAddingComponents(components, toDate: myDate, options: [])

let components = DateComponents(day: 1)

let components = NSDateComponents() 

components.day = 1

let cal = Calendar(identifier: .chinese) 

Swift 2

Swift 3



            dispatch_queue_create(                     , nil let queue = “com.xyzcorp.myqueue" )

queue {dispatch_     (     )async
    print("Hello World") 
} 



            dispatch_queue_create(                     , nil let queue = “com.xyzcorp.myqueue" )

queue {async.
    print("Hello World") 
} 



let queue = “com.xyzcorp.myqueue")

queue {async.

DispatchQueue(label:

    print("Hello World") 
} 
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Swifty Cocoa

Import ObjC Lightweight Generics

Standard Library View in Xcode

Stringly typed enums

New collection index model #selector

API Design Guidelines

Playgrounds in downloadable toolchains

Generic type aliases

swift.org

Unused value warnings

Consistent parameter labels

#keypath

Package manager

Better error and warnings

Swift on Linux

Improved Numerics

Better performance

WMO on by default

Faster compile times

Tuple comparisons

Omit needless words Predictable type system



Swift 3Xcode 8



SwiftXcode 8 Swift 2.33



Swift





Swift Playgrounds





Designed for Touch



Client to provide new screen 













Lessons and Templates















Demo



Real iOS APIs



Real Swift Code





File Format Documentation

Lesson Materials



Share











Swift Playgrounds Xcode





Xcode



Source Editor



Active Line Highlight

/// the new coding font 
let message = “Hello #WWDC!” 
let font = [“SF Mono”, 12] 
let awesomeLevel1 = 11



Active Line Highlight

/// the new coding font 
let message = “Hello #WWDC!” 
let font = [“SF Mono”, 12] 
let awesomeLevel1 = 11



let backgroundColor =  
let highlightColor =    
let tintColor = 

Swift Color Literals



let backgroundColor =  
let highlightColor =    
let tintColor = 

Swift Color Literals



let icon =   sticker_sun 
let fav =   sticker_tree 

Swift Image Literals



let icon = sticker_s 
let fav =   sticker_tree 

Swift Image Literals



/// Description 
/// 
/// – parameter username: username description 
/// 
/// – returns: return value description

func createSession(username: String) –> Bool { 
    // implementation forthcoming 
}

Documentation Generation



/// Description 
/// 
/// – parameter username: username description 
/// 
/// – returns: return value description

func createSession(username: String) –> Bool { 
    // implementation forthcoming 
}

Documentation Generation



Source Editor



Xcode App Extensions



 Content addition and deletion
 Content transformation
 Content selection
 Pasteboard modification
 In-file navigation

Source Editing





 App Store
 Developer ID
 Sierra and El Capitan



Separate process from Xcode
Xcode 8 runtime secured by  
System Integrity Protection

Xcode
com.acme.EditorTools
Mail
Mail Web Content 
Safari
http://www.apple.com/
http://developer.apple.com/wwdc/
Finder
Dock

Process Name

CPUi

com.acme.EditorTools



Source Editing Extension



API Reference





 Unified API Reference
 Symbol Browsing 
 Swift and Objective-C







 SDK Availability
 Swift and Objective-C Syntax
 Full Offline API Reference



 SDK Availability
 Swift and Objective-C Syntax
 Full Offline API Reference



Interface Builder



Demo





Accessibility  +  Scriptability



Development Issues



135 New Diagnostics



Three New Analyzers



New Testing Options



Captured Crash Logs Test Without Building

> xcodebuild test





Runtime Issues









ThreadsUI Memory



UI





Ambiguous Layouts



Ambiguous Layouts



Threads



 Data Races
 Unlock from Wrong Thread
 Thread Leaks
 Uninitialized Mutexes
 Unsafe Calls in Signal Handlers



Thread Sanitizer





Memory







Memory Debugger



Demo



Provisioning





Fix Issue



Fix IssueFix Issue



 New Signing Actions
 Configuration and Issue Details
 Actionable Messages
 Provisioning Report



Automatic Code Signing

✓



✓
Automatic Code Signing



Customized Code Signing



Profile Certificate



Per Build Configuration

App Store



Per Build Configuration

development integration  

    Server

App Store



Development Certificates



Multiple Development Certificates



Provisioning

✓



Performance



Xcode 
Launch

Release Builds 
with LTO

Debug 
Stepping

View Debugger
Rendering

Playgrounds
Execution

Signing
Actions

Source  Control
with Git

Indexing 
Tests
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Xcode 
Launch
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Debug 
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Xcode 
Launch

Release Builds 
with LTO

Debug 
Stepping

View Debugger
Rendering

Playgrounds
Execution

Signing
Actions

Source  Control
with Git

Indexing 
Tests

5x

4x

2.5x

1.7x
2.1x

1.3x

2x

50x
Faster indexing of tests

50x





Xcode



Platforms



Compression



zlib

lzfse



zlib

lzfse

3x
Speed 

Improvement
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Networking

















Low-Priority Apps

High-Priority Apps



Low-Priority Apps

High-Priority Apps



Logging



Fragmented approaches
Inflexible
Inefficient

Limited system-wide visibility

Traditional Logging



Fragmented approaches
Inflexible
Inefficient

Limited system-wide visibility

Traditional Logging



Unified and highly efficient
Fine-grained logging levels

In-memory tracing
Support privacy requirement

New Logging

Fragmented approaches
Inflexible
Inefficient

Limited system-wide visibility

Traditional Logging



Live Streaming
Advanced Filtering
Activity View



File Systems



HFS+





Over a Billion Devices



Over a Billion Devices



18+ Years



Apple File System



Scalable



Flash/SSD
Resilient
64 bit
Encryption

Modern



Fast
Zero space
Files and directories

Cloning



Full volume
Mountable
Support reverting

Snapshots



Developer preview at  
WWDC on macOS



Coming to all Apple Devices



Privacy





What proportion of our developers 
prefer Tabs over Spaces?



Tabs vs Spaces

tab tab space tab



Tabs vs Spaces

tab tab space tab

space tab tab tab

Add 
noise

Add 
noise

Add 
noise

Add 
noise



Tabs vs Spaces

tab tab space tab

space tab tab tab

Add 
noise

Add 
noise

Add 
noise

Add 
noise



Tabs vs Spaces
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~60%

Tabs vs Spaces
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Deep Link Suggestions



Deep Link Suggestions
Yosemite National Park



Deep Link Suggestions
Yosemite National Park 0 0 1 0 0 0 0



Deep Link Suggestions

Yosemite

Yellowstone

Zion

Bryce Canyon

Great Basin

Haleakala

Frequency

Yosemite National Park

0 
0 0 1 0 0 0 0

0 0 1 0 0 0 01 0 10 0 0 0



Deep Link Suggestions

Yosemite

Yellowstone

Zion

Bryce Canyon

Great Basin

Haleakala

Frequency

Yosemite National Park

0 

Yellowstone National Park 0 0 1 0 0 0 0

0 0 1 0 0 1 0

1

0 0 1 0 0 0 0

0 0 1 0 0 0 01 0 10 0 0 0



Limit submissions per period
Anonymous pipeline
Periodically delete donations from server

Privacy Budget













Discover
Engage

Integrate











Engaging With Your App



Handoff



Spotlight



Universal Links



Deep Links



App Suggestions



App Suggestions



Magical Moments



Magical Moments



App Connections



App Connections



App Connections



NSUserActivity



People and Places
NSUserActivity



Places



Places

1 Infinite Loop
Cupertino, CA

95014 USA

7, rue Crozatier
75012 PARIS

France

Российская национальная библиотека
пл.Островского, д.1/3, см. карту

 1  
 3  12 

100004

106-6140
6 10 1

 

१९वीं मंिज़ल, कॉंकॉडर् टावर सी
यू॰बी॰ िसटी
न॰ २४ िवट्ठल माल्या मागर्
बेंगलूरु ५६०-००१

Apple M E FZCO فرع دبي 
 مكتب 302، الطابق 3، مبنى رقم 4، إعمار سكوير

 ص.ب.: 116977
 وسط مدينة دبي، دبي

 الإمارات العربية المتحدة











647 x 1150



People



Person Details
Service Type
Handle















Integrating with iOS





Sharing

Keyboards

Document Providers

Widgets

Photo Editing

Maps Ride Sharing Notifications

iMessage Apps Spotlight

Siri

CallKit



Notifications



Service Extensions

Service Extension

Push Payload



Embedded 
Attachments



End-to-End Encryption



End-to-End Encryption



Content Extensions



Content Extensions



Widgets















Update your look



Update your look
Build with iOS 10 SDK



Update your look
Build with iOS 10 SDK
There is no step 3





Right-to-Left





Localization Guide
https://developer.apple.com/
internationalization

https://developer.apple.com/internationalization


Window Tabs



No adoption needed
Paired by type
NSDocument



iCloud Documents 
and Desktop





NSFileCoordinator
NSMetadataQuery



NSDocument
UIDocument



iCloud



iOS

tvOS
watchOS

macOS



macOS



macOS



macOS



CloudKit
iCloud Drive
iCloud Key-Value Storage
MapKit
Push



CloudKit



Public Data



Public Data



Private Data



CloudKit Sharing



CloudKit Sharing



CKShare



Invite People



Invite People



Manage People







Glanceable



ActionableGlanceable



ActionableGlanceable Responsive























8 minutes



8 minutes



8 minutes



8 minutes



Background App Refresh



Background runtime
Frontmost during workout
Continuous sensor access



Crown Events
Gesture Recognizers
Gyroscope



SpriteKit and SceneKit
Speaker access
Inline Video



CloudKit







ActionableGlanceable Responsive



Demo





The future of TV is apps.



Total Apps

6000



Total Apps

6000





Metal

GameKit

GameController StoreKit

SpriteKitQuartzCore OpenGL ES CoreMedia

Audio Toolbox AVFoundation

UIKitSceneKit MediaToolbox

MapKit

CloudKit

GameplayKit

CoreGraphics TVMLKitJavascriptCore CoreAudio MediaPlayer

Foundation

Accessibility

AVKit



GameKit

GameController StoreKit

SpriteKitQuartzCore OpenGL ES CoreMedia

Audio Toolbox AVFoundation

SceneKit MediaToolbox

MapKit

CloudKit

GameplayKit

CoreGraphics TVMLKitJavascriptCore CoreAudio MediaPlayer

Foundation

Accessibility

AVKit

Metal UIKit



GameKit

GameController StoreKit

SpriteKitQuartzCore OpenGL ES CoreMedia

Audio Toolbox AVFoundation

SceneKit MediaToolbox

MapKit

CloudKit

GameplayKit

CoreGraphics TVMLKitJavascriptCore CoreAudio MediaPlayer

Foundation

Accessibility

AVKit

Metal UIKit



GameKit

GameController StoreKit

SpriteKitQuartzCore OpenGL ES CoreMedia

Audio Toolbox AVFoundation

SceneKit MediaToolbox

MapKit

CloudKit

GameplayKit

CoreGraphics TVMLKitJavascriptCore CoreAudio MediaPlayer

Foundation

Accessibility

AVKit

Metal UIKit



External Accessory

ReplayKitDark Appearance

Up Next Universal Links

App Badging

SpriteKit Focus

HomeKitPhotoKit

GameKit

GameController StoreKit

SpriteKitQuartzCore OpenGL ES CoreMedia

Audio Toolbox AVFoundation MapKit

GameplayKitAVKit

SceneKit MediaToolboxCloudKit

CoreGraphics TVMLKitJavascriptCore CoreAudio MediaPlayer

Foundation

Accessibility

Metal UIKit



External Accessory

ReplayKitDark Appearance

Up Next Universal Links

App Badging

SpriteKit Focus

HomeKitPhotoKit

GameKit

GameController StoreKit

SpriteKitQuartzCore OpenGL ES CoreMedia

Audio Toolbox AVFoundation MapKit

GameplayKitAVKit

SceneKit MediaToolboxCloudKit

CoreGraphics TVMLKitJavascriptCore CoreAudio MediaPlayer

Foundation

Accessibility

Metal UIKit





1408 x 792



1408 x 792



1408 x 792



1408 x 792



1408 x 792













Multipeer Connectivity













Four simultaneous controllers



Updated controller policy





Graphics



Color Metal



Color







– DisplayMate
“Color accuracy that is visually indistinguishable from perfect.”



Limited Color 
sRGB



Wide Color (P3)



APIs
Sharing
PDF and printing
System Apps



Capture Deep and Wide Color Images
API to Access DNG (RAW) camera images
API to capture LivePhotos



Metal



Metal Tessellation

u

v



Metal Function Specialization



Metal Function Specialization

myFunction.metal

myRFunction.metal myGFunction.metal myBFunction.metal myAFunction.metal



Memoryless Render Targets

Resource Heaps



Hundreds of millions of devices 
Every iOS device and Mac we ship
All our key graphics frameworks
Major game engines



Games





Replay Kit











ReplayKit Streaming



ReplayKit Streaming







Game Center





1024 x 768



1024 x 768





Pathfinding

Agents

Rule Systems

Random 
Sources

Entities & 
Components

Spatial 
Partitioning

Procedural 
Generation

Artificial 
Intelligence

State 
Machines



Pathfinding

Rule Systems

Random  
Sources

Artificial  
Intelligence

State  
Machines

State  
Machines

Artificial  
Intelligence



Pathfinding

Rule Systems

Random  
Sources

Artificial  
Intelligence

State  
Machines

State  
Machines

Artificial  
Intelligence

Game Object

Game Object

Game Object

Game Object



Demo











Xcode source editor extensions

Speech Recognition

Wide color

Live Photos capture

RAW photo editing

SiriKit ride bookingiCloud for Developer ID

Camera sensor data

CloudKit sharing

Live Photos editing

Reservations Maps extension

Contacts

iMessage extensions

Spam alert extension

Recent addresses

Apple Pay on the web

CarPlay Maps instrument cluster Stickers

ReplayKit Live

User notifications

Live information

Book-a-ride extension

Native VoIP experience

HomeKit Camera

HomeKit Doorbell HomeKit Air Conditioning

HomeKit Air Purifier

SiriKit Messaging

SiriKit photo search

SiriKit Payments SiriKit VoIP calling

SiriKit Workouts Metal Tessellation

SceneKit physically based rendering

Pixar USD model support

Smart Card API Window Tabs

Grid View

Cache Delete

Xcode editor extensions

Xcode thread sanitizer

Memory debugger

Xcode FPS gauge

Smaller Xcode download

Interactive notifications

SiriKit

Maps extensions

HomeKit accessories

VoIP extensions

iMessage apps







iOS 10
macOS Sierra
watchOS 3
tvOS 10
Xcode 8

developer.apple.com/wwdc/resources/





Over 100 sessions
Over 150 labs
Over 1000 Apple engineers






