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Abstract GPU clusters have become important high-performance parallel computing systems in the
large-scale stream data field. In practice, the computing requires high computing speed, less power
consumption and better reliability. So GPU clusters have three significantly performance indices
restrainting each others that are computing speed, power consumption and reliability. In real-time
computing phase, it needs to dynamically search the optimal point that is the tradeoff among
computing speed, power consumption optimization and reliability. So the multi-indices optimization in
GPU clusters power consumption control process is a challenging issue. To consider the three indices
simultaneously, a comprehensive index is generated by maxinum entropy function that can combine
them. Then an adaptable control model is built based on model prediction theory that can dynamically
scale power consumption status with the workloads variation. This control model can cap the
redundant energy consumption and control the power consumption of the GPU clusters under a
specific ideal set point while guaranteeing computing speed and reliability. Compared with the control
scheme without considering reliability, the results demonstrate that the proposed control scheme has
better control stability and robustness and is very suitable to apply into GPU cluster power

management projects to handle the real-time large-scale stream data.
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Fig. 1 Model prediction control diagram.
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Fig. 2 Power consumption control system of GPU clusters.
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Table 2 Statistics of Adjusting Number of Power

Consumption Status with 4 Nodes

R2 ATRERPHEERTSABRYSIT

Control Model 0 1 2 3 4
MPC 47 7 15 24 7
MSOC 61 12 17 7 3

i 3 A L, MPC 5 MSOC # I , - 5 3 & Y
AR o TSR0 ] W T AR AT S M B IR T MISOC.
XU BA 7E 1T 5 B RN B8 #E 7 T MPC RS i T
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Table 3 Comparison of Two Control Models
®3 WHERGRBLLE

Control Model Run Time/s Power/W L q
MPC 1886.7 251.4 0.713 0. 63
MSOC 1897.3 256. 3 0. 876 0.69
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Fig. 4 Comparison of two control models with 4 nodes.
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