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An Effective Scheduling and Mapping Algorithm of Tasks for
Heterogeneous NoC-Based MPSoC
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(School of Computer, Xidian University, Xi’an 710071, China)

Abstract: A new task model is designed and an optimized particle swarm optimization (oPSO)
algorithm is proposed to solve the problem that the traditional task DAG model contains less
information and the existing task scheduling algorithms based on the model are of inefficiency.
The new model adds the description of task type and some real inter-task relations such as
transfer cost of the task, the type of processing element (PE) and its running cost. After the
requirements of task scheduling and mapping are analyzed, a new scheme of coding and decoding
is formulated, key parameters of the algorithm and their calculation are proposed, and the
shortcomings of the particle swarm optimization algorithm such as poor local search capacity in
the early period and being easily trapped into local optima in the late period of the algorithm are
overcome., Simulations and comparisons with the GA and PSO algorithms under different IP
scales show that when the number of IPs is about 100, the execution time and the power
consumption of the oPSO algorithm reduce at least 10% and 15%, respectively, the scheduling
effect of 0PSO is much better than those of other algorithms, and the energy consumption on each
IPs is balanced. Thus it can be concluded that the proposed algorithm is applicable for the
solution of task scheduling.
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