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Lines of code in iWork

1,000,000+



Unique classes in iWork

10,000+



Classes shared in iWork

>75%
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View
Can we share it?

Want the documents to look the same too! 

Can we share our view code?
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Interaction Rethink your app for OS X

• Input devices

44 x 44

Embrace the Platform

Much More Precise
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Shimming

#if TARGET_OS_IPHONE 
@interface MyAwesomeView : UIView 
#else 
@interface MyAwesomeView : NSView 
#endif 
{ 
} 
@end 

Objective-C
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UIView NSView

Receives and handles events Receives and handles events

Responsible for drawing Responsible for drawing

Always backed by Core Animation Layer Layer-backed views optional

Origin in top left Origin in bottom left

Subviews can draw outside view bounds Subviews clip to view bounds

Gesture Recognizers Mouse Event Handling

Animation APIs Drag and Drop

Tooltip Support
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Cons of Shimming

Commonly breaks builds

Hard to target fixes

Requires #if TARGET_OS_IPHONE by design
• Hard to read

• Hard to maintain

Behaviors and UI will take on the look of the original platform by default
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Shimming

Helpful in select cases
• A class can mean different things on different platforms

Pushes complexity onto clients
• Try to keep it contained
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Swift



Shimming

#if os(iOS) 
import UIKit 
class MyAwesomeView : UIView { 
#else 
import AppKit 
class MyAwesomeView : NSView { 
#endif 
!

}

Swift
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Controller
Can we share it?

Depends on the controller
• View controllers

• User interactions, hotkeys, mouse handling

Lots of common controller logic
• Model controllers
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Model View Controller
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Notify Update User Action Update

Model View Controller

Model View

Controller
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Canvas View Controller

Controller
Canvas View



Canvas View Controller

Shared Canvas Controller
iOS 

Canvas View 
Controller



Canvas View Controller

Shared Canvas Controller
iOS 

Canvas View 
Controller



Canvas View Controller

OS X 
Canvas View 

Controller
Shared Canvas Controller

iOS 
Canvas View 

Controller



UI conventions differ 

Same model, different interaction idioms
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Rotation

Rotation ControllerShared

iOS

Model

OS X

Gesture Recognizer

Mouse + Keyboard Handler
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Rotation

Rotation ControllerShared

iOS

Model

OS X

Gesture Recognizer

Mouse + Keyboard Handler Inspector Text Field Gesture Recognizer
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Core Foundation Core Foundation

Foundation Foundation

Persistence
Core Data Core Data

CloudKit CloudKit

Text Core Text Core Text

Media

Core Animation Core Animation

Core Graphics Core Graphics

Core Image Core Image

Core Audio Core Audio

AVFoundation AVFoundation

QTKit AVFoundation

UI AppKit UIKit≠
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Core Animation



Core Graphics



OS XiOS

Core Graphics

UIView NSView
0,0

0,0



OS XiOS

Core Graphics

UIView NSView
0,0

- (BOOL)isFlipped { 
 return YES; 
}

0,0









Model View Controller

Model View

Notify Update User Action Update

Controller



Image Wrapper

Adapt shared interface to platform APIs 

Class cluster 

Inherits from NSObject

MyImageShared code

UIImage

NSImage

iOS

OS X

MyUIImage

MyNSImage
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Color models
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Cross-platform Images
Color models
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Cross-platform Images
Color models

sRGBCMYK

• Best Practices for Color Management WWDC 2012 Available Online





Opening Documents
Performance

“Reasons to go to California.key”



Platform Differences
Hardware



Lazily Loaded Model

Sections of model are self-contained 

Only load what the user needs 

Load in parallel 

Faster to open documents





Slide

Text

Image

Chart

Movie

OldDocument.key



NewDocument.keyOldDocument.key
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Document.key
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Image

Chart

Movie

Slide Graph Image

Chart Movie Text
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Document.key

Slide

Text

Image

Chart

Movie
Slide

Graph

Image

Chart

Movie

Text



• Building a Document-based App Marina Thursday 11:30AM
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How to Split Your Code
Summary

Look at how code is used

Recognize differences in platforms

Consider using shared frameworks

Investigate design patterns
• Model View Controller

• Wrappers
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No Silver Bullet

iWork apps aren’t your apps

Works for us ≠ works for you

Universal concepts, not universal solutions



Cross-platform Projects in Xcode 

Chris Cowdery-Corvan 
iWork Software Engineer
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Keynote MacKeynote iOS



Targets



Defines a single product to build

Targets



Defines a single product to build

Organizes inputs into build system

Targets



Defines a single product to build

Organizes inputs into build system

Owned by projects

Targets
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Libraries

Contains shared code 

Useful when sharing between projects 

Static or dynamic
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Static vs. Dynamic Libraries

Static libraries are
• Built with the project

• Included as part of the executable

Dynamic libraries are
• Optionally built with the project

• Excluded from the executable
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Frameworks

Packaged dynamic library



Frameworks

Packaged dynamic library

Compiled binary and headers



Frameworks

Packaged dynamic library

Compiled binary and headers

• Building Modern Frameworks Presidio Thursday 3:15PM



iWorkAppShared-iOS



iWorkAppShared-iOS iWorkAppShared-Mac

















iWorkiOSDocument
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iWorkiOSDocument iWorkMacDocument



<iWorkDocument>

iWorkMacDocumentiWorkiOSDocument



Implements Implements

<iWorkDocument>

iWorkMacDocumentiWorkiOSDocument



















#import <iWorkShared/SomeClass.h>
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Target iOS Mac iOS Mac iOS Mac

Platform 
Library iOS Shared Mac Shared iOS Shared Mac Shared iOS Shared Mac Shared

Common 
Libraries

Canvas

Persistence

Shared Core Utilities
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Target iOS Mac iOS Mac iOS Mac

Platform 
Library iOS Shared Mac Shared iOS Shared Mac Shared iOS Shared Mac Shared

Common 
Libraries
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Persistence

Shared Core Utilities
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Xcode Configuration Files
Parameters

Header search paths 
HEADER_SEARCH_PATHS

Compiler warnings 
WARNING_CFLAGS

Architectures 
ARCHS

SDKs 
SDKROOT

Deployment Targets 
MACOSX_DEPLOYMENT_TARGET, IPHONEOS_DEPLOYMENT_TARGET



Xcode Configuration Files



Common.xcconfig
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Common.xcconfig

iOS.xcconfig OSX.xcconfig
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Cross-platform Projects
Summary

Make a target for each platform

Break common logic into libraries and frameworks

Use same header directories

Incorporate Xcode config files







Related Sessions

• Building a Document-based App Marina Thursday 11:30AM

• Building Modern Frameworks Presidio Thursday 3:15PM

• Best Practices for Color Management WWDC 2012 Online

• Media Location Sunday 0:00PM

• Graphics and Games Location Sunday 0:00PM

• Core OS Location Sunday 0:00PM

• Special Events Location Sunday 0:00PM



Labs

• Color Management Lab Graphics and Games Friday 10:15AM

• Services Location Sunday 0:00PM

• Tools Location Sunday 0:00PM

• Media Location Sunday 0:00PM

• Graphics and Games Location Sunday 0:00PM

• Core OS Location Sunday 0:00PM

• Special Events Location Sunday 0:00PM
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