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Graphics Processing Units (GPUs) utilize memory hierarchy and Thread-Level 

Parallelism (TLP) to tolerate off-chip memory latency, which is a significant 

bottleneck for memory-bound applications. However, parallel threads generate a 

large number of memory requests, which increases the average memory latency and 

degrades cache performance due to high contention, resulting in suboptimal 

performance. Prefetching is an effective technique for reducing memory access 

latency, and prior research has shown the positive impact of stride-based prefetching 

on GPU performance. However, existing prefetching methods do not fully exploit 

the potential benefits of prefetching, due to their reliance on fixed strides.  
 

In this talk, I will briefly elaborate on the prior prefetching approaches in GPUs and 

introduce a new prefetching technique called Snake. Snake is built upon chains of 

variable strides, using throttling and memory decoupling strategies. Snake 

prefetches 80% of memory requests with 90% accurately prefetched requests, 

improves GPU performance by 17%, and reduces energy consumption by 17% in 

memory-bound GPGPU applications. 
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