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Abstract: A combinatorial auction based multi-resource allocation (CARA) mechanism and a
solution approach of its winner determination problem are proposed to solve the problem that
excessive resources are consumed by application’ s utility misreport in the online resource
allocation in smart television operating system. Firstly, the resource requirements are expressed
as discrete resource options, and the combinatorial auction for resource groups based on second-
price sealed-bid is held. Then the winner determination problem of the combinatorial auction is
converted to a multidimensional multiple-choice knapsack problem, and a new solution algorithm
with lower time complicity is presented. The greedy method is used to search the optimal bid in
the bid set, and the characteristic of diminishing marginal utility is used to reduce the search
space when the shared resources are increased. Simulation results show that the solution
algorithm of CARA’s winner determination problem gets the same solution as the M-HEU
algorithm but with the time complexity about 40% less than the latter, and hence it is more
applicable for online multi-resource allocation.
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