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Multi-task scheduling game with limited resources for cloud

manufacturing
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Abstract: To solve the cloud service composition optimal-selection (CSCOS) problem in cloud
manufacturing ( CMfg), based on the deep analysis of the difficulties and shortcomings in current
researches, an optimization model for multi-task scheduling with limited resources problem (MLSR) is
proposed. Considering the interest conflicts of service demanders and important quality of service (QoS)
indicators, the multi-task scheduling problem with limited resources is converted into multiple static non-
cooperative game, and the service demander (SD), different execution manufacturing path of each task and
comprehensive service level (CSL) are considered as game player, game strategy and game payoff of a
game, respectively. On this basis, the process to seek the pure strategy Nash Equilibrium (PSNE) solution
is compiled into an algorithm, whose solutions are the final manufacturing execution paths for each
task. Finally, simulation results show the feasibility, effectiveness of both the model and algorithm.
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Table 1 PMU information
PMU A5 (L, city) W 55 P4 S
P pvun Cs 7.9
P pyus C, 9.6
P paus C, 8.0
Pouus Cs 8.1
P puus C, 9.3
P puus C, 8.8
2 PREEASRA
Table 2 Logistics time and cost d/(t-F=E=")
C, C, C, C, C, Cs
C, 0/0 2/2.35 2/2.25 3/2.7 3/2.2 3/3
C, 0/0 1/0.9 2/1.75 3/2.65 3/2.55
C; 0/0 2/1.9 3/2.65 3/2.5
C, 0/0 3/2.8 3/2.25
Cs 0/0 2/1.85
Cs 0/0
F3 HIERE(X)/EEE/BA(T)
Table 3 Manufacturing time (days) / pass rate / cost (yuan)
A PMU K i ] 4% 5% AR
LMP LMT
P puun P puus P pmus Ppvus P paus P puus
T, T 3/0.90/209 4/0.93/240
T, 4/0.92/112 5/0.99/102
Ty 3/0.98/195 4/0.91/183
T, T, 3/0.93/75 3/0.97/90
T, 3/0.98/98 5/0.96/60
Ty 5/0.97/68 5/0.92/41
T, T 5/0.95/56 4/0.91/59
Ty 3/0.99/55 4/0.95/44
T 6/0.98/238 4/0.92/151
T, T 3/0.95/179 5/0.97/168
T 4/0.95/57 3/0.91/53
T 6/0.97/168 4/0.91/165
T; T;, 6/0.93/33 5/0.92/63
Ts, 4/0.97/55 3/0.90/56
Tss 6/0.93/132 5/0.92/163
T Tsi 6/0.94/51 4/0.95/72
Ty, 5/0.97/102 3/0.91/110
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Al F PMU K HBHR] & 08 R IR

LMP LMT

P puun P puus P paus P puus P paus P pus
Tss 6/0.99/123 5/0.97/97
T, T 3/0.98/155 4/0.92/122
Tr 3/0.92/160 3/0.95/200
T 4/0.98/140 3/0.93/133
T Tey 4/0.98/60 3/0.94/55
Ts, 4/0.97/68 6/0.95/31
Tss 4/0.99/76 3/0.92/52
T, Ty, 5/0.95/156 4/0.91/159
Ty, 3/0.95/179 4/0.91/243

x4 ERRERHE
Table 4 Blank quality and quantity

LMP B/ 1F it/ ke
T, 290 15
T, 351 7
T, 260 7
T, 392 10
Ts 268 21
Ts 331 10
T, 379 21
T 427 9
T, 444 23
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Fig. 3 Multi-task scheduling game result
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Fig. 5 Comprehensive service level comparison chart
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Fig. 6 Multiple methods scheduling results
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Table 5 Total comprehensive service level

T g SR A IR S5 KT
Game Theory 15.51
Right Shift 15.27
NSGA-II 14.79
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