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• The web is crucial to modern technology
• Web technologies are used in all types of applications
• No matter the platform, users want a great experience
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• Hidden costs and surprising slowdowns in web content
• How WebKit turns code into what users see on their screen
• Techniques for improving painting performance
• New features in iOS 6
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• Encoded on disk

• Decoded in memory

Image Sizes

w × h × 4 4.69MB

Low quality 94KB

High quality 410KB

Lossless 1.65MB

960px × 1280px
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28KB PNG

84% unused

500px × 513px
27KB PNG

5% unused

4.74MB RAM Saved
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The real cost of images
Image Decoding

• Decoding images requires width × height × 4 bytes
• Avoid wasted space in your sprite sheet
• Avoid using images that are larger than you need
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Blocking painting
JavaScript Loading

<script src="scripts.js"></script>
<script src="base.js"></script>
<script src="builder.js"></script>
<script src="ads.js"></script>
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Asynchronous and deferred execution
JavaScript Loading

• Download begins immediately and does not block
async

■ Executed as soon as they're loaded
defer

■ Executed in order of <script> tags
■ Executed just before DOMContentLoaded
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<script src="scripts.js"></script>
<script src="base.js"></script>
<script src="builder.js"></script>
<script src="ads.js"></script>



Asynchronous and deferred execution
JavaScript Loading

<script src="scripts.js" defer></script>
<script src="base.js" defer></script>
<script src="builder.js" defer></script>
<script src="ads.js" async></script>
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Blocking execution and rendering
JavaScript Loading

• Use the Web Inspector timeline to profile loading
• Use async and defer with scripts
• Don't chain resource imports
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Powerful tools
Avoiding JavaScript Libraries

• Cross-browser compatibility
• Rich UI elements and application frameworks
• Familiarity
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Powerful tools with a cost
Avoiding JavaScript Libraries

• Block execution
• Download time
• Parse and compile time
• Memory use
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Adding and removing classes
Leverage the DOM

element.classList.contains(className);
element.classList.add(className);
element.classList.remove(className);
element.classList.toggle(className);
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Finding elements with a CSS selector
Leverage the DOM

var songs = document.querySelectorAll('.mine > .sweet');
var count = songs.length;
for (var i = 0; i < count; i++) {
  songs[i].classList.add('guitar-solo');
}



Finding elements with a CSS selector
Leverage the DOM

var songs = document.querySelectorAll('.mine > .sweet');
var solo  = document.querySelector('.mine > .sweet');



Knowing when the DOM is ready
Leverage the DOM

document.addEventListener('DOMContentReady', function() {
  // The DOM has been loaded.
}, false);
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var rect = element.getBoundingClientRect();



Finding the position of an element in the viewport
Leverage the DOM

var rect = element.getBoundingClientRect();
rect.top;
rect.right;
rect.bottom;
rect.left;
rect.width;
rect.height;



Built-in power
Leverage the DOM

• Adding and removing classes
• Finding elements with a CSS selector
• Knowing when the DOM is ready
• Finding the position of an element in the viewport



If you don’t really need it, 
get rid of the JavaScript 

framework!
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Layout Calculation

var elements = document.querySelectorAll('.the-things');
var length = elements.length;
for (var i = 0; i < length; i++) {
  var height = elements[i].offsetHeight;
  elements[i].style.height = (10 + height) + 'px';
}
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Layout Calculation

var elements = document.querySelectorAll('.the-things');
var length = elements.length;
var heights = new Array();
for (var i = 0; i < length; i++) {
    heights[i] = things[i].offsetHeight;
}



Layout Calculation

var elements = document.querySelectorAll('.the-things');
var length = elements.length;
var heights = new Array();
for (var i = 0; i < length; i++) {
    heights[i] = things[i].offsetHeight;
}
for (var i = 0; i < length; i++) {
    things[i].style.height = (heights[i] + 10) + 'px';
}





Methods that require updated style information
Avoid Forcing Unnecessary Layout



Methods that require updated style information
Avoid Forcing Unnecessary Layout

• clientHeight, Width, Top, Left, Right, Bottom
• offsetHeight, Width, Top, Left, Right, Bottom, Parent
• getClientBoundingRect, getClientRects



Methods that require updated style information
Avoid Forcing Unnecessary Layout

• clientHeight, Width, Top, Left, Right, Bottom
• offsetHeight, Width, Top, Left, Right, Bottom, Parent
• getClientBoundingRect, getClientRects
• getComputedStyle, getPropertyCSSValue



Methods that require updated style information
Avoid Forcing Unnecessary Layout

• clientHeight, Width, Top, Left, Right, Bottom
• offsetHeight, Width, Top, Left, Right, Bottom, Parent
• getClientBoundingRect, getClientRects
• getComputedStyle, getPropertyCSSValue
• innerText
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• Use the Web Inspector timeline to profile layouts and rendering
• Operations that need current style information will force a layout



Avoid Forcing Unnecessary Layout

• Use the Web Inspector timeline to profile layouts and rendering
• Operations that need current style information will force a layout
• Batch changes that update elements



Hidden Costs and Surprising Slowdowns

• Image decoding
• JavaScript loading
• Layout calculation



A deeper look into rendering HTML
Layers in WebKit Rendering

Joseph Pecoraro
Safari on iOS Engineer
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Why Is This Important?

• Do parts of your web page flicker?
• Does your app keep running out of memory showing web content?
• Have you ever blindly added a 3D transform style?



HTML Rendering 101

<body>
  <div class="container">

    <video src="...">
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      <button>Rewind</button>
      <button>Play</button>
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</body>
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<button> <button> <button>
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Backing Stores
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Backing Store Size (width × height × 4)

Normal screen

Retina screen

Retina 2× zoom scale

100 × 100  40,000 bytes

200 × 200 160,000 bytes

400 × 400 640,000 bytes
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Reasons Layers Are Created

• Always one tiled layer for the main page
• Painting intensive elements
<video>, <canvas>

• 3D transformations
translate3d, rotate3d, translateZ

• Content enhancements
■ Filters, masks, reflections, opacity, transitions, animations

• Special cases
position:fixed, -webkit-overflow-scroll:touch

• Any content that overlaps an existing layer



Tools

• Web Inspector
• Instruments
• WebKit debug settings





























[[NSUserDefaults standardDefaults]
    setBool:YES

        forKey:@"WebKitShowDebugBorders"]



[[NSUserDefaults standardDefaults]
    setBool:YES

        forKey:@"WebKitShowDebugBorders"]

Container Clipped

Backing Store Tiled



Demo
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Review of WebKit Layers

Pros Cons

■ Smooth animations when 
used selectively

■ Fluid interactivity with web 
content when it is hardware- 
accelerated

■ Unnecessary layers leads to 
memory pressure and poorer 
performance

■ Large layers will be broken up 
into tiles, content may flicker

■ Extra power consumption due 
to extra GPU usage

Remember: Use the debug tools to help you find and fix issues



Asynchronous rendering, incremental rendering
Rendering in Your App
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Asynchronous Rendering

• WebKit rendering happens on background thread
• Automatic for all apps built with the iOS 6 SDK
• Use UIWebView only from the main thread



Intentionally blank











Incremental Rendering











Suppressing Incremental Rendering



• Avoids rendering partially loaded content

Suppressing Incremental Rendering



• Avoids rendering partially loaded content
• New UIWebView property
@property (nonatomic) BOOL suppressesIncrementalRendering;

Suppressing Incremental Rendering



The Smart App Banner
Linking Your Website to Your App
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Popup Pain

• Interrupts the user's browsing
• User may already have the 
app installed
■ No way for content to detect this

• Opening the app loses the 
user's context

Get the FREE
SF Pocketguide App
On Your iPhone

Download Now

• Find the best places in SF
• Get insider tips and stuff
• Good luck closing this ad

×
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<meta name="apple-itunes-app"
      content="app-id=123456789">

• Get your app ID from http://itunes.apple.com/linkmaker/
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- (BOOL)application:(UIApplication *)application
            openURL:(NSURL *)url 
  sourceApplication:(NSString *)sourceApplication 
         annotation:(id)annotation
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The Smart App Banner

• Invite the user to install your app
• Link from your website to your app



The Smart App Banner

• Invite the user to install your app
• Link from your website to your app
• Maintain the user's current context
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</session>

• Web technologies are a great way to deliver application content
• Web content impacts performance and the user experience

■ Improve resource loading times
■ Avoid unnecessary memory and layers
■ Understanding the engine makes it easier to write better content

• Take advantage of new features in iOS 6



More Information

Vicki Murley
Web Technology Evangelist
vicki@apple.com

Documentation
https://developer.apple.com/devcenter/safari/

Apple Developer Forums
http://devforums.apple.com



Related Sessions

Debugging UIWebViews and Websites on iOS Marina
Tuesday 3:15PM

Delivering Web Content on High Resolution Displays Nob Hill
Wednesday 11:30AM



Labs

Safari and Web Tools Lab Safari & Web Lab
Wednesday 2:00PM

Web Content Optimization Lab Safari & Web Lab
Wednesday 3:15PM

Safari and WebKit Open Lab Safari & Web Lab
Thursday 3:15PM



Q&A






