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Abstract As heterogeneous clusters and cloud environments have gained popularity, selection of
appropriate resources in an integrated environment is considered essential for enhancement in
application performance with reasonable resource utilization. Application characteristics may require
specific resource in a certain order during its execution and ask smart job deployment among diverse
nodes. Especially, it is necessary to have an execution plan in advance for better performance of CPU
and GPU container clusters. In this paper, we propose an execution planning scheme based on runtime
profiling history to place jobs on CPU-GPU nodes. Computational applications usually show good
performance in GPU. However, the lack of GPU sharing methods leads to failure of co-locating jobs
on a GPU node. Based on the profile information, the scheme provides the combination of applications
to run at the same time in GPU container clusters and estimate the performance of workload before
executing application among CPU-GPU container clusters. We have also demonstrated adjustment of
the order of application execution using profile history in order to reduce the execution time of total
workload by monitoring GPU memory usage.
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Algorithm 1 GPU Task Execution Planning Algorithm
1:  function TASKEXECUTIONPLANNING(G;)
STATE « Running;
while (Running) do
If task; in G; is Running

if step; in task; is Running

voAa woN

6: step; — Profiled memory requirement(mem; + «);
7: Pmem; « Present used memory(step;_,);
8: if step; = Pmem, then
9: GM[i] += step;;

10 end if

11: end if

12: sumGM += GM[i];

13: if GlobalGpuMem < sumGM then

14: CALCULRATE(task );

15: GC; + Pause;

16 else

17: GC; «— Unpause;

18: end if

19: Nextlnterval();

20: end if

21: end while

a9 2 GPU 24 A8 &4 A8 gxads
Fig. 2 GPU Task Execution Planning Algorithm
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Table 1 Information on Experiment Environment

CPU GPU
Intel(R) Core(TM) Nvidia GeForce

Architecture

i7-5820K TItan Xp Dbx
Core Clock 3.30GHz 1.58GHz
Num of Cores 6 cores 128 CUDA cores
Mem. size 32 GB 12 GB

Threading API - Nvidia CUDA 10.0
Nvidia C Compiler
(NVCC8.0)
0s Ubuntu 16.04.3 LTS | Ubuntu 16.04.3 LTS

Compiler ICC (Intel Compiler)
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Table 2 Application Profiling Information

Execution | Execution GPU
Time(s) - | Time(s) - | Memory | step
CPU GPU Usage(MB)

CNN-MNIST 3752 198 1228 1
Black Scholes 324 21 483 1
Binomial 295 32 249 1
LAMMPS 990 85 300~2273 4
GROMACS 1251 287 371 1
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Fig. 3 Default GPU Task Execution Experiment
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