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Design and Task-Scheduling Emulation of Parallel Test System for Missiles

XIE Huayong, XIAO Mingqing, CHEN Weiming, WANG Lin
(The Engineering College, Air Force Engineering University, Xi'an 710038, China)

Abstract; Because of long test time, low efficiency and high cost of serial test, a parallel auto-
matic test system (PATS) for missiles is designed and emulated based on parallel program. A
task scheduling algorithm for PATS is brought forward based on the ant colony algorithm.
Reconfigurable test unit adapters (TUA) and the combination of synchronization classes and in-
strument classes are designed in the hardware and software architecture of the PATS. A local
search function, the probability of state transfer, the pheromone updating based on Tchebycheff
inequality and the taboo formula are designed in the scheduling algorithm. Test task priorities are
configured so that the optimized task scheduling is achieved. Emulation results show that the par-
allel test time is reduced to 30%4-75% of the serial test time. Moreover, the scheduling algorithm
gains an advantage over the TaskScheduler-T and the genetic annealing algorithm on aspects of
average search time, probability of finding the optimal solution and so on.

Keywords: parallel test; reconfigurable test unit adapter; task priority; scheduling optimization;
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