Many-core processors are considered relatively difficult to program, in
that they require the programmer to be familiar with both parallel
programming and the hardware features of these devices.
applications are characterized by irregular and unpredictable memory
access patterns, frequent control flow divergence, and runtime (rather
than compile time) parallelism. My research focuses on addressing
important issues related to the deployment of irregular computations on

Facilitating Irregular Applications on Many-core Processors

Contributions

many-core processors. My contributions are in three directions:

« Unifying programming interfaces for many-core processors

 Runtime support for efficient execution of applications on irregular

datasets
« Compiler support for efficient mapping of applications onto
hardware
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Unifying Programming Interfaces
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« Unified programming interfaces facilitates fast-
prototyping

Parallelization Templates
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« Naive dynamic parallelism incurs

significant overhead, thus degrading the

Multiple Kernel Buffer 326 | 234

performance

Launches on GPU

Single Kernel <L <
Launch on GPU S % g

Workload Consolidation

}

__global___ void parent_kernel() {

work_item = get_work_item(...)
prework(work item)

|#pragma dp consldt(block) buffer(default, 256) work(work |tem) I

. child_kernel<<<block_dim, thread_dim>>(..., work_item,
} else work(work_item)
postwork(work_item)

Generated CUDA kernel

}
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__global__ void parent_kernel() {

work_item = get_work_item(...);

prework(work_item). _ _ e
|f (condition) insert_buffer(curr)

else work(work_item)

synchronize
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postwork(work_item)
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Compiler-assisted workload consolidation
can improve the performance significantly

parent kernel
transformation
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e Grid-level consolidation achieves better
performance than warp- and block-level
consolidation

#pragma dp consldt(type) buffer([type, perBufferSize, totalSize]) work(varlist)

 Ibryres (load balancing threshold) also
affects the performance
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