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Abstract

GPUs have progressively become part of shared computing environments, such as HPC servers and
clusters. Commonly used GPU software stacks (e.g., CUDA and OpenCL), however, are designed for
the dedicated use of GPUs by a single application, possibly leading to resource underutilization. In
recent years, several node-level runtime components have been proposed to allow the efficient
sharing of GPUs among concurrent applications; however, they are limited by synchronizations
bedded in the licati or implicitly introduced by the GPU software stack.
In this work, we analyze the effect of explicit and implicit synchronizations on application
concurrency and GPU utilization, design runtlme mechanisms to bypass these synchronizations, and
these hani into a GPU vil ion runtime named Sync Free GPU (SF-GPU). The
resultant runtime removes y block caused by ing any two
applications running on the same device experience limited to no interference. Finally, we evaluate
the impact of our proposed mechanisms.
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Objectives
= Maximize GPU utilization and application throughput
= Eliminate unnecessary waiting times by managing implicit and explicit
synchronizations
= |Improve execution of single application automatically
= Develop and describe tools that can be used both as a runtime system for
virtualized environments and as a library to have dedicated code run faster
Experimental Results
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In the above example, My i issued by one thread, M2 by another

3) Memory Transfer System

= Detects when a kernel has finished
executing without causing an implicit
synchronization

What it does

= Pipelines memory transfers to and from the
device through pinned memory pools

How it works

= Inserts code into Kernel which signals when
all blocks have finished executing

= Polls this signal to determine when kernel
has finished executing

Why it is necessary

= Automatically increases memory transfer
bandwidth

= Allows for immediate kernel polling

= Avoids memory serializations by using
pinned (page-locked) memory

Why it is necessary
= Removes implicit synchronization
= Preserves data dependencies
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= TL: memory transfer
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