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Intel Advancements



Intel Advancements

90 Nnm 65 nm 45 nm 32 nm 22 nm
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System Agent, Display Engine
and Memory Controller

Including Display, PCle,
and DMI |Os

Shared L3 Cache
Memory Controller I/0

Processor
Graphics







IREM Images

One core in turbo, other Typical usage Cores and
three cores power gated of cores and graphics graphics gated




CPU Power Usage

What can modern chips do?

Idle iOAW

Turbo

25 W



System Power Usage
What can modern chips do?

Idle - 3.5W

Turbo

28.4W







Normal User Activity
Typing

* 50 WPM
* 1 key every 0.24 seconds




Staying Idle

Visiting apple.com in Safari
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Typical System Activity

Doing Work

Halted

Time
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Typical System Activity

Doing Work
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Review

* |dle during interactive use

* Modern chips can take advantage of this
 Batch work together

* Maximize idle time and minimize transitions






Focus on Energy

* Making energy impact visible
* System and app strategies for energy efficiency
* What you can do
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Activity Monitor (Applications in last 8 hours)

CPU | Memory il Disk | Network

App Name ' Energy Impact v Avg Energy Impact App Nap  User
. Energy Hog 100.0 73.34 No john

L ;‘J

B8 Activity Monitor 19.9 0.60 No john
1.5 0.62 No john

1:1 7.97 - -

> @ Safari 0.2 0.08 john

@ Time Machine 0.0 0.05 -

@ iTunes 0.0 0.21 john
» 2 iPhoto 0.0 0.28 john
» ©: Maps 0.0 0.07 john
» |\ Contacts 0.0 0.03 john

I/ Xcode 0.0 0.21 john
» (i Calendar 0.0 0.05 john
» [_) Reminders 0.0 0.05 john
» 7 Notes 0.0 0.03 john
> Q Photo Booth 0.0 0.15 john

@Y Preview - 0.36

M Terminal 0.06

@ App Store

ENERGY IMPACT BATTERY (Last 12 hours)

Remaining charge:
Time remaining:

Time on battery:
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Strategies for Energy Efficiency
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App Nap Centralized Task Power Saver
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App Nap

* CPU and 10 prioritization
* Timer coalescing
* Timer rate limiting
* App Nap API
 App visibility
- Hinting to the system
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Timer Timer Timer
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Timer Coalescing

Tlmer ar Timer

Doing Work

Halted
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Timer Tolerance

* New API for NSTimer and Dispatch Timers
* Focus on high-frequency timers
- More often than once per second
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Timer Rate Limiting
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Timer Rate Limiting
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App Nap API
App visibility

Finder File Edit

View Go Window Help
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MacBook Air
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App Nap

Related sessions

Marina

Improving Power Efficiency with App Nap Wednesdas 10-15AM I
Energy Best Practices Thursday 10:15AM I






Centralized Task
Scheduling



Centralized Task Scheduling




Centralized Task Scheduling

* You tell us

- Can your work be time shifted?
- By how long?



Centralized Task Scheduling
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Centralized Task Scheduling
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Centralized Task Scheduling

Related sessions

Marina

Energy Best Practices Thursday 10:15AM

Russian Hill

Efficient Design with XPC Tuesday 2:00PM I







Power Saver



Safari

* App Nap
 Power Saver
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Suspendisse potenti.
Integer nec consequat nulla, a 1aculis quam.

Lorem ipsum dolor sit amet,

consectetur adipiscing elit.

Nulla molestie magna quam.

eu adipiscing turpis placerat

quis. Phasellus faucibus

venenatis purus non feugiat.

Sed feugiat eget arcu quis

bibendum.  Sed ipsum ligula, = .

feugiat eget arcu quis bibendum. Sed ipsum ligula. 1aculis eu
suscipit 2, elementum in ligula. Donec accumsan laoreet turpis ut
cursus. Suspendisse sodales, ligula vel suscipit pulvinar, nulla
ante hendrerit ipsum, ut vulputate orci diam sit amet purus. Etiam
blandit eu mu eget sagittis. Sed placerat aliquam imperdiet.

Sed a luctus velit.
Integer nec consequat nulla, a 1aculis quam.

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Mauris
elementum feugiat ipsum ac volutpat. Fusce ac leo purus. Nunc vitae
neque gravida, adipiscing nunc nec, blandit lectus. Proin congue
lorem in felis rutrum pharetra. Suspendisse lacus ante, bibendum at
magna ut, faucibus auctor erat. Praesent lobortis pretium consequat.
Donec dapibus enim a adipiscing sagittis. Phasellus in ligula vehicula,
dignissim mauris vel, aliquam nulla.

‘Etiam fringilla nibh et sapien sagittis, a venenatis sem viverra.
Praesent semper purus erat, venenatis euismod metus lacima vel.
. Proin ac tellus metus. Morbi rhoncus vestibulum leo, et interdum erat
Aenean Sodales posuere sit amet. Integer eu accumsan diam. Donec ut iaculis diam. . & 1 =
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diam quam, sodales fec dictum erat ornare malesuada. Suspendisse sagittis elementum massa, fringil- ke sl Laha) hak)
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Sed feugiat eget arcu quis

bibendum.  Sed ipsum ligula, = .

feugiat eget arcu quis bibendum. Sed ipsum ligula. 1aculis eu
suscipit 2, elementum in ligula. Donec accumsan laoreet turpis ut
cursus. Suspendisse sodales, ligula vel suscipit pulvinar, nulla
ante hendrerit ipsum, ut vulputate orci diam sit amet purus. Etiam
blandit eu mu eget sagittis. Sed placerat aliquam imperdiet.

Sed a luctus velit.
Integer nec consequat nulla, a 1aculis quam.

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Mauris
elementum feugiat ipsum ac volutpat. Fusce ac leo purus. Nunc vitae
neque gravida, adipiscing nunc nec, blandit lectus. Proin congue
lorem in felis rutrum pharetra. Suspendisse lacus ante, bibendum at
magna ut, faucibus auctor erat. Praesent lobortis pretium consequat.
Donec dapibus enim a adipiscing sagittis. Phasellus in ligula vehicula,
dignissim mauris vel, aliquam nulla.

‘Etiam fringilla nibh et sapien sagittis, a venenatis sem viverra.
Praesent semper purus erat, venenatis euismod metus lacima vel.
. Proin ac tellus metus. Morbi rhoncus vestibulum leo, et interdum erat
Aenean Sodales posuere sit amet. Integer eu accumsan diam. Donec ut iaculis diam. . & 1 =
Lorem ipsum dolor sit amet. Phasellus eu justo ut nunc adipiscing dictum. Aliquam nisi diam, 7 (l”ﬁ’ 3 | 4 ’R\\\‘ NN
consectetur adipiscing elit. Sed varius id neque a, aliquet scelerisque ligula. Phasellus sed lorem vel s A A ‘ |
diam quam, sodales fec dictum erat ornare malesuada. Suspendisse sagittis elementum massa, fringil- ke sl Laha) hak)




Safari
Related session

Power and Performance: Optimizing Your Website for Great Battery  grussian 1l
Life and Responsive Scrolling Wednesday 9:00AM
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Centralized Task Energy Saver
Scheduling



What Can You Do?

» Use efficient algorithms

 Watch for Energy Impact in
Activity Monitor

* Measure your application
with Xcode

» Avoid high frequency timers
* Set timer tolerances

» Adopt Centralized Task
Scheduling
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Related Sessions

Building Efficient OS X Apps ?::;T;Q e

Efficient Design with XPC 'I;SZ:?:ygi:I(I)OPM

Power and Performance: Optimizing Your Website for Great Battery Russian Hill

Life and Responsive Scrolling Wednesday 9:00AM
Pacific Heights

Improving Power Efficiency with App Nap

Wednesday 10:15AM

Energy Best Practices

Marina
Thursday 10:15AM



Labs

Power and Performance for OS X Apps

Core OS Lab A
Wednesday 9:00AM

Cocoa and Foundation Lab

Frameworks Lab A
Wednesday 11:30AM

Power and Performance for OS X Apps

Tools Lab A
Thursday 4:30PM
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