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A Task Scheduling Strategy With Energy Optimization for
Cloud Rendering Systems
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(School of Electronics and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A task scheduling strategy with optimized energy consumption for cloud rendering
systems is proposed to solve the problem that the mismatching task scheduling on render nodes
causes a great waste of energy consumption. A rendering task energy consumption model is
presented to describe formally the overall energy consumption of a system and takes both the idle
and the task running energy consumptions of each node into account. The optimization object is
to reduce the overall energy consumption of the system, and the strategy divides the task
scheduling sequence into subsequences based on the non-dependence characteristic among
rendering tasks. The simulated annealing ideology is used to optimize the scheduling of the
subsequence tasks, to improve the utilization ratio of the nodes and to reduce the idle energy
consumption of nodes so that the energy consumption for the overall system is reduced.
Moreover, the strategy adopts a way of space in time to reduce the time complexity by using a
matrix to store the energy of subsequence tasks. Experimental results and comparisons with the
FIFO algorithm and EMRSA (energy-aware MapReduce scheduling) algorithm in a multi jobs
measurement show that the energy optimization performance of the proposed strategy has

improved about 43.4% and 6. 7%, respectively, that is, the proposed strategy effectively reduces
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the overall energy consumption for cloud rendering systems. Moreover, the proposed strategy

possesses better expansibility. It can be concluded that the proposed strategy can improve the

energy efficiency and overall performance of cloud rendering systems.

Keywords: energy consumption model; task scheduling; cloud rendering
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