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GPU Resource Contention Management Technique for Simultaneous GPU
Tasks in the Container Environments with Share the GPU

Jihun Kang’

ABSTRACT

In a container-based cloud environment, multiple containers can share a graphical processing unit (GPU), and GPU sharing can minimize
idle time of GPU resources and improve resource utilization. However, in a cloud environment, GPUs, unlike CPU or memory, cannot
logically multiplex computing resources to provide users with some of the resources in an isolated form. In addition, containers occupy
GPU resources only when performing GPU operations, and resource usage is also unknown because the timing or size of each container's
GPU operations is not known in advance. Containers unrestricted use of GPU resources at any given point in time makes managing resource
contention very difficult owing to where multiple containers run GPU tasks simultaneously, and GPU tasks are handled in black box form
inside the GPU. In this paper, we propose a container management technique to prevent performance degradation caused by resource
competition when multiple containers execute GPU tasks simultaneously. Also, this paper demonstrates the efficiency of container
management techniques that analyze and propose the problem of degradation due to resource competition when multiple containers

execute GPU tasks simultaneously through experiments.
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Fig. 1. GPGPU Programming Model
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Table 1. Experiment Environment

Number GPU Memory Kerne.l GPU Memory
of' Input time(Sec) Pr'ocessmg 'Output

Container time(Sec) time(Sec)
1 0.188997 10.79455 0.318502
2 0.235931 23.27129 0.332669
3 0.333234 34.78156 0.340334
4 0.471171 46.41933 0.348032
5 0.588509 58.01878 0.361234
6 0.698254 69.37386 0.362889
7 0.808317 81.16589 0.364612
8 0.933156 92.69842 0.382235
9 1.042857 104.0067 0.42654
10 1.142859 115.4842 0.462421
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Algorithm 1: GPU task state monitor
while()
get GPU process list;

if num of GPU process » 0
Get active Container list
for 0 ~ num of Container
Get Container’s process list

if Container’s process ID
== GPU process ID

struct GPUtaskinfo[] =
{Container ID, GPU process ID ... ,
GPUmemory usage, GPUcore usage}

if GPUtaskinfol] = Previous GPUtaskinfo
SharedMemory = GPUtaskinfoll
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Algorithm 2: Container management

1 | while(
T if be updated SharedMemory
T if num of running task != 0
Z if GPU Core usage == 100%

5 for num of running task + 1

~ num of Container

T pause container
T else
8| while( GPU Core usage < 100% )
T unpause container

10 num of running task++
11| if GPU memory usage ) 95%
7 pause last unpaused container
173 else if number of running task == 0
7 num of running task++
175 for 1 ~ num of Container
? pause container
T if GPU Core usage < 100%
18 | while( GPU Core usage ¢ 100% )
179 unpause container
T num of running task++
21 | if GPU memory usage > 95%
2| pause last unpaused container
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