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Real-Time Task Scheduling for Space-Oriented Computing on Heterogeneous System
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Abstract: Aiming at the cutting-edge fields such as aerospace exploration which require high reliability, hard real-
time performance, and low power consumption, a real-time task scheduling algorithm for energy optimization is
proposed based on the two-type heterogeneous platform which supports full migration strategy. The algorithm is mainly
divided into two parts, i.e., load distribution and task scheduling. Load distribution, named EB-Split, determines the
allocation of workload for each task on different processor clusters, and optimizes the energy consumption of the
system. Task scheduling is based on the load distribution. It uses the concept of time-slicing to schedule the distributed
tasks aptly, ensuring the system constraints. The EB-Split algorithm is compared with the existing simulated annealing
(SA) algorithm and Hetero-Split algorithm through experiments. The results show that the EB-Split algorithm is
equivalent with the Hetero-Split algorithm while stronger than the SA algorithm in seeking a feasible task scheduling
scheme. For energy consumption, the EB-Split algorithm is much better than the Hetero-Split algorithm. Compared
with the Hetero-Split algorithm, the EB-Split algorithm can reduce the total energy consumption of the system with a
reduction ratio of 23 % ~24%.
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