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Analysis of Private Cloud Resource Allocation Management Based on Game Theory in Spatial
Data Center

ZHAI Yong,LIU Jin,LIU Lei and CHEN Jie

National Geomatics Center of China, Beijing 100830, China
Abstract In view of the problems of waste and inefficiency with the use of private cloud resources in spatial data centers, the
driving motivation of user resource possession is analyzed by the mathematical method of algorithmic game theory. It is concluded
that when resources are shared equally among users,the global satisfaction is the largest under the premise that everyone checks
and balances each other. Based on the above conclusion,the characteristics of resource use under the premise of individual priority
and collective priority are further analyzed. It is concluded that it is better to adopt a resource allocation model under the collective
priority s which not only can maintain maximum global satisfaction,but also sustainable use of resources. Based on the above two
conclusions, resource allocation and management game model is constructed, which features are user autonomy and IT manage-
ment department support under the premise of collective priority,and the mathematical methods of resource allocation decision-
making and user behavior analysis and user satisfaction evaluation are given. Then, the applicability of the proposed resource allo-
cation and management game model and satisfaction evaluation method are verified by the calculation and verification of the actual
data in the spatial data center. This algorithm has reference value for solving the problem of the low utilization rate of private

cloud resources in the spatial data center.

Keywords Game theory.Private cloud resource,Individual priority,Collective priority, Autonomy allocation, Nash Equilibrium
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Fig. 1 Private cloud resource usage satisfaction matrix
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Statistics of user server resource allocation

Table 1

statistics of user server resource allocation

2012 2013 2014 2015 2016 2017 2018 Total

D, 68 68 100 60 64 380 380 1120
D, 156 156 474 486 240 144 212 1868
D, 156 156 624 596 592 942 1478 4544

Total 380 380 1198 1142 896 1466 2070 7532
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Fig. 2 Statistics of user server resource allocation
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Table 2 Statistics of user server resource allocation optimal

satisfaction

Statistics of User server resource allocation optimal satisfaction

2012 2013 2014 2015 2016 2017 2018
D, 4.15 4.15 5.30 5.25 5.01 5.50 5.84
D, 4.15 4.15 5.30 5.25 5.01 5.50 5.84
D 4.15 4.15 5.30 5.25 5.01 5.50 5. 84
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Table 3 Statistics of user server resource allocation actual

satisfaction

statistics of user server resource allocation satisfaction

2012 2013 2014 2015 2016 2017 2018

Dy 4.22 4.22 4.61 4.09 4.16 5.94 5.94
D, 5.05 5.05 6.16 6.19 5.48 4.97 5.36
Dy 5.05 5.05 6. 44 6.39 6.38 6.85 7.30
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Fig. 3 Statistics of user server resource allocation satisfaction
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Table 4  Statistics of user server resource allocation satisfaction

variance

statistics of user server resource allocation

satisfaction variance

2012 2013 2014 2015 2016 2017 2018

Satisfaction -
0.64 0.64 0.79 0.94 0.84 0.76 0.77

variance

094
084
076 0.77

20124 20134 20144 20154 20164 20174 20184
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Fig. 4 Statistics of user server resource allocation satisfaction

variance
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