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GPGPU Task Management Technique to Mitigate Performance Degradation of

Virtual Machines due to GPU Operation in Cloud Environments

Jihun Kang' - Joon-Min Gil'f

ABSTRACT

Recently, GPU cloud computing technology applying GPU(Graphics Processing Unit) devices to virtual machines is widely used in the
cloud environment. In a cloud environment, GPU devices assigned to virtual machines can perform operations faster than CPUs through
massively parallel processing, which can provide many benefits when operating high-performance computing services in a variety of fields
in a cloud environment. In a cloud environment, a GPU device can help improve the performance of a virtual machine, but the virtual
machine scheduler, which is based on the CPU usage time of a virtual machine, does not take into account GPU device usage time,
affecting the performance of other virtual machines. In this paper, we test and analyze the performance degradation of other virtual
machines due to the virtual machine that performs GPGPU(General-Purpose computing on Graphics Processing Units) task in the direct
path based GPU virtualization environment, which is often used when assigning GPUs to virtual machines in cloud environments. Then
to solve this problem, we propose a GPGPU task management method for a virtual machine.
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Fig. 1. Direct Pass-through Based GPU Virtualization
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Fig. 2. Performance Degradation of VM Due to GPGPU Task
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Algorithm 1

1 | if GPGPU Task’'s Kernel function Called

2 if Number of VM != 1

3 if totThread < number of GPU core

4 totThread = number of Threads

5 activeVM = total number of VMs

6 remainthread = totThread

7 threadgroup = totThread / ( activeVM * a )
8 divthread = totThread / threadgroup

9 if totThread != divthread * threadgroup
10 remaindThread = totThread % threadgroup
11 end if

12 while 0 != remainJob

13 Processing Job( divThread )

14 remainjob =- divThread
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16 if remainderThread != 0

17 Processing thread( remaindThread )
18 end if

19 return processing result;

20 end if

21 end while

22 end if
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Table 1. Experiment Environment

Host Machine | VM with GPU VM
CPU Intel Xeon
(CPU) E3-1231V3 4vCPU 4vCPU
Memory 32GB 6GB 6GB
Radeon HD 6570
GPU - (2GB GPU -
Memory)
0S Ubuntu 14.04 Windows 7 Windows 7
Hypervisor Xen 4.4.1 - -
Calculation _ GPU Matrix CPU Matrix
Type Multiplication | Multiplication
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