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= Many cache sensitive GPU applications have severe cache
contention — low cache efficiency — poor performance

— Smaller L1 cache capacity per thread
= Existing management schemes have limitations

* We propose Coordinated Bypassing and Warp Throttling
(CBWT) to improve GPU cache efficiency

— Reduce cache contention rate and NoC latency
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Observations — Understanding the Limitations
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CBWT Architecture Overview
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Performance and Energy-efficiency

= CBWT achieves an average of 74% (maximum 661%) IPC
improvement on HCS benchmarks over baseline, which
significantly outperforms PDP bypassing (42%) and Best-SWL
(52%).
— PDP bypassing: pure cache bypassing
— Best-SWL.: pure warp throttling

= CBWT outperforms the baseline with an average of 58.6% Perf/
Watt improvement

— On average, PDP bypassing can reduce 16.5% of DRAM traffic,
— CBWT reduces DRAM traffic by 54.9%

= Welcome to Session 4A in Main Auditorium on Dec. 16
(Tuesday) at 11:10 AM for more details
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