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Modern GPUs feature significant on-chip resources to support a high

number of threads. Given various requirements from different applications, some resources

can be severely underutilized while others become the performance bottleneck.

In this talk, we look into GPU resource management and introduce hardware and/or software

approaches to effectively improving GPU resource utilization. In particular, we will showcase

that coarse-grain resource management unnecessarily limits the realized thread-level

parallelism. For shared memory, we analyze the lifetime of allocated shared memory and

propose both software- and hardware-based ways to time-multiplex shared memory. For

register files and warp schedulers, warp-level divergence is a fundamental reason to cause

underutilization. To overcome this problem, we propose warp-level management for register

files and warp schedulers. We also investigate compiler transformations to move data across

different types of on-chip memory so as to balance the resource utilization and achieve

performance portability.
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