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Abstract 
Graphics Processing Units (GPUs) are the programmable accelerator of choice for a wide diversity of data-parallel prob-
lems.  GPUs can process millions of polygons in parallel to provide rich visual experiences, as well as accelerate scientific 
compute workloads in the world’s fastest supercomputers. While extremely powerful data-parallel processing engines, 
submitting large amounts of work to GPUs can be difficult.  To combat this bottleneck, GPUs heavily rely on task partition-
ing and dynamic workload rebalancing to run efficiently, but often these features are not well-understood by program-
mers. 

  

In this talk, we will split the presentation in two parts.  First, we will provide an overview of AMD’s latest GPU architec-
ture, called RNDA.  RDNA includes many features that improve GPU performance and energy efficiency including mecha-
nisms for handling asynchronous tasks.  Then in the second part, we will show one such scientific computing example, 
hyperplane sweep operations, that significant benefit from asynchronous execution.  We will describe the data decompo-
sition and scheduling techniques used to optimize the sweep operation, which achieve 41% speedup over the bulk syn-
chronous implementation. 
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