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Mobile is Hot
• ... sometimes, literally:

2



HotDep 12/10/07

A Day in the Life

3



HotDep 12/10/07

A Day in the Life

3



HotDep 12/10/07

A Day in the Life

3



HotDep 12/10/07

A Day in the Life

3



HotDep 12/10/07

A Day in the Life

3



HotDep 12/10/07

A Day in the Life

3



HotDep 12/10/07

A Day in the Life

3



HotDep 12/10/07

A Day in the Life

3



HotDep 12/10/07

A Day in the Life

3



HotDep 12/10/07

Users’ Questions
• Why is my battery draining?

• Is that normal?

• What can I do about it?
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Today
1. Carat

2. Sampling to Diagnosis

3. Dealing with Uncertainty

4. Deployment
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Prior Approaches
• Ad hoc

• e.g., no-sleep bug

• Intrusive

• Generic

• “Kill all background apps”

• “Dim the screen”
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Carat
• Mobile app for iOS and Android

• Personalized energy debugging

• Design point

• Deployable on app stores

• Maximally invasive
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Without the crowd, there is no way to 
know whether this use is normal.
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Ground Truth
• Sampling cost and accuracy

• iPhone 4S + Monsoon Power Monitor
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Ground Truth
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• Good accuracy with low overhead
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Ground Truth
• Discharge rate estimation

• 0.00088 %/sec error

• Samples: 9 vs. 28,800,000

• Overhead

• Less than Weather app

• ~3.5% of the battery less
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Initial Deployment
• TestFlight and Zubhium

• App Store and Play Store

• 883 devices

• 180k samples
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Initial Results
• Found 644 apps exhibiting energy bugs

• e.g., Facebook, Kindle, Flipboard

• Corroborated with forum posts, news 
articles, and data correlations

• Injected three bugs in Wikipedia

• Detected all of them
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Kindle Bug (iOS)
• E-book reader

• Bug on 3.9% of clients

• Forum: WhisperSync

• Confirmed by our data

• Turn on WiFi                                          
→ 36m improvement
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Twitter Bug (Android)
• Microblogging app

• Bug on 14.9% of clients

• Data implicates OS

• WiFi also helps

• Upgrade to ICS 4.0.4                                         
→ 94m improvement
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Suddenly...

Carat went viral. In 24 hours, there 
were dozens of articles and we had 

more than 100,000 users.
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Carat Today
• 360,000 devices

• 20M samples

• Deploy to the crowd; debug in the cloud

• Platform for collaborative debugging

• Statistics as a service
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carat.cs.berkeley.edu
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Fin
You have reached the end of the 
presentation. Please turn back.
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