Power and Performance

Optimizing your website for great
battery life and responsive scrolling
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* New power-saving features in Safari
* Making power-efficient webpages
e Safari responsive scrolling
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What Is App Nap for Safari Tabs?

» Each tab has its own Safari Web Content process

* App Nap is applied to the Safari Web Content process for that tab
* Saves power by napping background tabs
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* Tab is not visible

- Background tab

- Minimized window
- In another space

= SCreen saver IS on

- Occluded window

* |dle windows
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Effects of App Nap for Safari Tabs

» JavaScript timers are rate-limited

*setTimeout (), setInterval()
* requestAnimationFrame()

* Napping prevented when
- Playing audio
- Loading
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What You Should Do

» Often nothing
* But be prepared for timer rate-limiting
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New in Safari 7




Safari Power Saver
New in Safari 7







Up to

5%

Reduction In CPU Power Usage

Testing conducted by Apple in June 2013 using production 1.8GHz Intel Core i5-based 13-inch MacBook Air systems with 4GB of RAM and prerelease OS X v10.9. Tested with prerelease
Safari 7.0 with Power Saver on (default) vs. off. Systems tested with WPA2 Wi-Fi network connection while running on battery power. Performance will vary based on system configuration,
application workload, and other factors.
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* “Primary” plug-ins continue to play
* Plug-ins that are not being used for visual purposes continue to play
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How Safari Power Saver Works

* What happens to a plug-in when power-saved:

- Runs until it has drawn a useful snapshot
- Replaced with the snapshot
- If the user clicks the snapshot, plug-in is re-created
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What You Should Do

* Use fewer plug-ins

- Don't use a plug-in when you could use an existing web feature
* Be prepared for plug-ins to be destroyed and re-created

- Request state from the page, not vice versa



Safari Power Saver
New in Safari 7
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Page Visibility

* Web API for content to detect when:
- Page is hidden
- Visibility changes

» Pages hidden in:

- Background tabs
« Minimized windows
» Occluded windows
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Page Visibility

 When hidden:

- JavaScript timers are rate-limited
 requestAnimationFrame() is paused
« CSS Transitions and Animations paused
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Page Visibility

* Query current state

document.hidden
document.visibilityState
“hidden”, “visible”, “prerender”

* Listen for state changes

document.addEventListener('visibilitychange', function(event) A
if (document.hidden) {

+
}, false):



Page Visibility

Safari 6.1 Safari 7 I0S7
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Scripted Animation

* Problems using JavaScript timers for animation

- How often to run?
- Browser can’t know that you're just animating
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requestAnimationFrame()

* Web API for animation:

window. requestAnimationFrame(callback);
window.cancelAnimationFrame(id);

* Advantages

- Display-refresh friendly
- Pausable



Before requestAnimationFrame()

function doAnimation() A
// Compute offset into animation
// using new Date().

// Update visuals.

// Use setTimeout() to get called in about 16ms.
setTimeout(doAnimation, 16);
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// Compute offset into animation using currentTime.
// currentTime 1s milliseconds since the document started to load.

// Update visuals.

// Optionally, queue up another callback.
requestAnimationFrame(doAnimation);
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With requestAnimationFrame()

function doAnimation(currentTime) <
// Compute offset into animation using currentTime.
// currentTime 1s milliseconds since the document started to load.

// Update visuals.

// Optionally, queue up another callback.
requestAnimationFrame(doAnimation);



requestAnimationFrame()

Safari 6.1 Safari 7 [ONY/
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What You Should Do

» Use Page Visibility to stop doing work in hidden pages
* If you have to do JavaScript animation, use requestAnimationFrame()
» Separate business logic from visual updates

- Remember that transitions and animations are affected by visibility



Demo
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How to Detect Power-Hungry Webpages

* System tools
* Web Inspector
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Detecting Power-Hungry Pages
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Detecting Power-Hungry Pages
Battery Menu

&) Safari

Show Percentage
Open Energy Saver Preferences...
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Detecting Power-Hungry Pages
Safari Web Inspector

[ |



Detecting Power-Hungry Pages
Safari Web Inspector
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Making Power-Efficient Webpages

* Common mistakes
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» Causing too much layout



Avoid Power-Hungry Mistakes

» Causing too much layout
» Painting too much
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Things That Can Force Layout

offsetLeft, offsetTop, offsetWidth, offsetHeight
clientLeft, clientTop, clientWidth, clientHe1ight
scrollLeft, scrollTop, scrollWith, scrollHeight
scrollX, scrollY, scrollBy(), scrollTo()
document.width, document.height

image.width, image.height
getClientRects (), getBoundingClientRect ()
getPropertyCSSValue()

innerText
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Forcing Layout in a Loop

for (...) {
totalHeight += currElement.offsetHeight;

currElement.style.top = totalHeight + 'px';



Too Much Painting



Too Much Painting



Too Much Painting



Too Much Painting

* Animated images
 Don'’t leave “loading” animated GIFs in the background-image style



Too Much Painting

* Animated images
 Don'’t leave “loading” animated GIFs in the background-image style
* Even if they are not visible in the window
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Use the Right Tool for the Job

* Animation
= CSS Transitions and Animations

* requestAnimationFrame()

* Responsive layouts

« CSS Media Queries
= CSS Flexible Boxes

* CSS calc()



Safari Extensions



Safari Extensions

» Efficiency even more important



Safari Extensions

» Efficiency even more important
- Scripts can be injected into every page



Safari Extensions

» Efficiency even more important
- Scripts can be injected into every page
* Use Page Visibility



Safari Extensions

» Efficiency even more important

- Scripts can be injected into every page
* Use Page Visibility

- Avoid doing work in hidden pages



Safari Extensions

» Efficiency even more important

- Scripts can be injected into every page
* Use Page Visibility

- Avoid doing work in hidden pages

- Only show Ul for visible pages



Safari Responsive Scrolling



People Love to Scroll

It's amazing to look at.
And even more amazing to use.
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Legacy Scrolling

* Every scroll requires painting
* Scrolling happens synchronously
» Webpage can interfere with scrolling
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Safari Responsive Scrolling

/

[layer setPosition:]
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Safari Responsive Scrolling
Threading model

Safar ' Main Thread
Web Content ' Event Thread
Process

Scrolling Thread




Safari Responsive Scrolling
Threading model

Safari ' Main Thread
Web Content
Process ' ' Event Thread

Scrolling Thread

[layer setPosition:]
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Bali Vacation

Map Last Day

We managed to get down to the beach on the last day, for a final photo!
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A %

One last beach trip!




Fixed Position

Bali Vacation

#social-1links {
position: fixed;
right: 0;
top: 50px;

Map Last Day

We managed to get down to the beach on the last day, for a final photo!
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Special Scrolling Behaviors

* Fixed position
*position: fixed
* Fixed backgrounds

* background—-attachment: fixed
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Fixed Backgrounds

Bali Vacation

Last Day

We managed to get down to the beach on the last day, for a final photo!

Posts

Last Day
Food Shopping
At the Market

Biking
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some table salad to go with our lunch. Yum!

At the Market

We had a fun afternoon going through the market.
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Fixed Backgrounds

* Only use on the page background

« On <html> or <body>
- Backgrounds on just

one or the other, not both

4.2 1rnie vavkgrounu

Authors may specify the background of an element (i.e., its rendering surface) as
either a color or an image. In terms of the box model, "background” refers to the
background of the content, padding and border areas. Border colors and styles are set
with the border properties. Margins are always transparent.

Background properties are not inherited, but the parent box's background will shine
through by default because of the initial ‘transparent' value on 'background-color'.

The background of the root element becomes the background of the canvas and
covers the entire canvas, anchored (for 'background-position') at the same point as it
would be if it was painted only for the root element itself. The root element does not
paint this background again.

For HTML documents, however, we recommend that authors specify the background
for the BODY element rather than the HTML element. For documents whose root
element is an HTML "HTML" element or an XHTML "html" element that has computed
values of 'transparent’ for 'background-color' and 'none' for 'background-image', user
agents must instead use the computed value of the background properties from that
element's first HTML "BODY" element or XHTML "body" element child when painting
backgrounds for the canvas, and must not paint a background for that child element.
Such backgrounds must also be anchored at the same point as they would be if they
were painted only for the root element.
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Sticky Position

e CSS value:
*position:—-webkit-sticky
e Use for an element which:

- Takes up space
- Stays in the viewport or scrollable ancestor
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Sticky Position

Safari 6.1 Safari 7 I0S7
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What You Should Do

* Fixed backgrounds
- Use only on <body>
 Event handlers

» Avoid mousewheel handlers

- Reduce dependence on scroll events
- Use position:—-webkit-sticky

* Don't rely on overflow:scroll, <frame> or <iframe>



Demo




Safari Responsive Scrolling

It's amazing to look at.
And even more amazing to use.
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Summary

e Safari

- App Nap for Safari tabs
- Power Saver
- Responsive scrolling
» Webpages
- Reduce work in background pages

- Make power-efficient web content
- Get responsive scrolling



More Information

John Geleynse

Director, Technology Evangelism
geleynse@apple.com

Documentation

Safari Dev Center
Safari Extensions Development Guide
https://developer.apple.com/devcenter/safari/

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


https://developer.apple.com/library/safari/documentation/Tools/Conceptual/SafariExtensionGuide/
https://developer.apple.com/library/safari/documentation/Tools/Conceptual/SafariExtensionGuide/

Related Sessions

What's New in Safari and WebKit for Web Developers

Mission
Tuesday 9:00AM

Getting to Know Web Inspector

Russian Hill
Tuesday 10:15AM

Getting the Most Out of Web Inspector

Russian Hill
Tuesday 11:30AM

Maximizing Battery Life on OS X

Mission
Tuesday 11:30AM

Improving Power Efficiency with App Nap

Pacific Heights
Wednesday 10:15AM




Labs
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Media Lab A
Wednesday 10:15AM
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Thursday 12:45AM
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Safari and WebKit Open Lab Tharediay 9:00AM
Safari and WebKit Open Lab m?dda:; é?o%ﬁ\‘m
Media Lab A

Safari and Web Tools Lab

Friday 2:00PM




& WWDC2013




