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Trace producing speeds of different cores
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Idle big cores to save energy
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Highly Imbalanced Trace Speed

Worst Case: utilization = 1/C, effectivity ratio = 1/C
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Trace Requirements for Mobiles

Tracers have to store detailed traces over a long time duration.

Energy
Defects

Silent
Defects
(freezing)

Detailed scheduling and frequency adjustment decisions (100MB/min)

Tracing longer than the timeout (e.g., 20s)

BTrace can store all related trace in 30s with a 450MB buffer.

Increasing the buffer size? ® Limited capacity of smartphones: 4GB-8GB memory
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Trace Requirements for Mobiles

Buffer [..jjjjmj' jmj]

Resizing i
» Extend & shrink

Shrinking typically requires a safe memory reclamation mechanism.

B Kernel Space: Disable Preemption @

B User Space: Disable Preemption @ @
RC,RCU .. @ A Better Solution?
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O Improving Utilization via Block Partitioning (more data, less fragments)

0 Enhance Effectivity via Block Closing (more latest data)

O Ensure Availability via Block Skipping (less fragments)

0 Enable Resizing via Implicit Reclaiming (user & kernel space resizing without SMR)
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Enable Resizing via Implicit Reclaiming
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Enable Resizing via Implicit Reclaiming
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Workloads (20 in total)

- The top 10 applications and games by number of downloads in the app store
- Performance testing software
- Typical usage scenarios (e.g., lock screen)
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Workloads (20 in total)

- The top 10 applications and games by number of downloads in the app store
- Performance testing software
- Typical usage scenarios (e.g., lock screen)
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VTrace

BTrace _

2x continuous traces 20% lower latency

Deployed on Beta release smartphones (>3M users), found 200 long-duration cause-effect bugs.
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