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A Execution Performance Analysis of Applications using
Multi-Process Service over GPU
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ABSTRACT

Graphical Processing Units(GPUs) achieve high performance undertaking from relatively uniformed computation
in parallel. The technology related to General Purpose GPU(GPGPU) has been enhanced, which provides
concurrent kernel execution of multi and diverse applications at the same time, but it is still limited to support
resource sharing or planning. NVIDIA recently introduces Multi-Process Service(MPS), which allows kernels from
different applications can be execute concurrently. However, the strength of MPS comes along with the
characteristics of applications and the order of their execution. This paper shows the performance analysis of
diverse scientific applications in real world. Based on the analysis, we prove that it is important to the identify
characteristics of co-run applications, and to schedule multiple applications via profiling to maximize MPS

functionality.
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Fig. 1. Concurrent execution and serial execution
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Table 1. Experimental environment
CPU GPU
Architecture Intel(R) Core(TM) i7- 5820K  Nvidia GeForce Titan Xp D5x
Core clock 3.30GHz 1.58GHz
Num of Cores 6 cores 3840 cores
Memory size  32GB 12GB
Threading API Nvidia CUDA 10.1
Compiler Gce 5.4.0 Nvidia C Compiler
(NVCC8.0)
0s Ubuntu 16.04.3 LTS Ubuntu 16.04.3 LTS
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Table 3. Speedup of concurrent execution
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Table 4. Execution time of co-execution
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