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Abstract

The emergence of GPGPU concept, coupled with CUDA and OpenCl programming models, has opened
up new possibilities for reducing latency and power consumption in throughput-oriented workloads.
GPU can execute thousands of parallel threads to hide the costly memory access latency. However,
for some memory-intensive workloads, it is very likely that in some time intervals, all threads of a
core are stalled and waiting for their data to be provided by the memory system. In this research, we
aim to improve the GPU memory access latency to increase the thread activity time that results in
decreasing core underutilization. In order to improve non-optimal time of cores we focus on the
interconnection network between the cores and last level cache and prioritize the packet of those
cores that have more number of stalled threads. This way, the highest priority in arbitrations and
resource allocation is granted to more critical packets, so the memory request/reply of them will be
serviced faster to reduce the overall core stall time. With this scheme, we can increase the throughput
of a GPUGPU without increasing the interconnection network bandwidth: instead, we change the
interconnection network bandwidth allocation policy in favor of SMs with less tolerance to
interconnection network latency in order to hide or shorten the inactive SM periods.

Keywords: Cache contention; Graphics processing unit (GPU); cores stall time; interconnection network;
locality; arbitration; row switching; priority.



