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Machine learning (ML) algorithms, with a special focus on deep neural networks 

(DNNs), have become integral to a myriad of applications. However, the execution 

of DNNs poses challenges such as handling a vast number of parameters, leading to 

increased computation, memory accesses, on-chip storage demands, and 

requirements for off-chip and on-chip memory bandwidth. A promising platform for 

accelerating ML algorithms is Graphics Processing Units (GPUs). However, 

executing DNNs on GPUs presents notable challenges. Despite benefiting from 

memory hierarchy and high thread-level parallelism (TLP), GPUs still face 

challenges related to memory inefficiency, resulting in suboptimal performance.  

Prior research shows that prefetching is an effective technique for addressing 

memory inefficiency in GPUs. However, existing methods only rely on fixed strides. 

In this talk, I elaborate on challenges in DNN execution. Then, I introduce a novel 

prefetcher, called Snake, which 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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