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Hardware and Software





Intel Advancements
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Memory Controller I/O
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System Agent, Display Engine
and Memory Controller
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IREM Images
One core in turbo, other 
three cores power gated

Typical usage 
of cores and graphics

Cores and 
graphics gated



What can modern chips do?
CPU Power Usage

Idle

Nominal

Turbo 25 W

15 W

0.4 W



What can modern chips do?
System Power Usage

Idle

Nominal

Turbo

3.5W

18.4W

28.4W





Typing
Normal User Activity

• 50 WPM
• 1 key every 0.24 seconds
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Typing Loading Rendering
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Doing Work

Halted

Typical System Activity

1 2 5 s3 4

Time



Typical System Activity

Time

1 2 5 s3 4

Doing Work

Halted



Typical System Activity
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Review

• Idle 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



















Strategies for Energy Efficiency





Centralized Task
Scheduling

App Nap Power Saver
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App Nap

• CPU and IO prioritization
• Timer coalescing
• Timer rate limiting
•App Nap API

■ App visibility
■ Hinting to the system
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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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TimerTimer

Timer Rate Limiting
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Timer Rate Limiting
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Timer Rate Limiting

Time

Halted

Doing Work

TimerTimer Timer

20s



App visibility
App Nap API
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App visibility
App Nap API
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App Nap
Related sessions

Improving Power Efficiency with App Nap Pacific Heights
Wednesday 10:15AM

Energy Best Practices Marina
Thursday 10:15AM





Centralized Task
Scheduling
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Centralized Task Scheduling

• You tell us
■ Can your work be time shifted?
■ By how long?
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Centralized Task Scheduling
Related sessions

Efficient Design with XPC Russian Hill
Tuesday 2:00PM

Energy Best Practices Marina
Thursday 10:15AM





Power Saver



Safari

•App Nap
• Power Saver



















Safari
Related session

Power and Performance: Optimizing Your Website for Great Battery 
Life and Responsive Scrolling

Russian Hill
Wednesday 9:00AM





Centralized Task
Scheduling

App Nap Energy Saver



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



Related Sessions

Energy Best Practices Marina
Thursday 10:15AM

Improving Power Efficiency with App Nap Pacific Heights
Wednesday 10:15AM

Building Efficient OS X Apps Nob Hill
Tuesday 4:30PM

Power and Performance: Optimizing Your Website for Great Battery 
Life and Responsive Scrolling

Russian Hill
Wednesday 9:00AM

Efficient Design with XPC Russian Hill
Tuesday 2:00PM



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




