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Security Scheduling of Grid Tasks Based on the
Discrete Particle Swarm Algorithm

ZHU Hai, WANG Yuping, QUAN Yining, WANG Xiaoli
(School of Computer Science and Technology, Xidian University, Xi'an 710071, China)

Abstract; For the lack of safety studies to the task scheduling under the heterogeneous grid envi-
ronment, a security benefit function is constructed under the consideration of the performance re-
quirements such as confidentiality, integrity, authenticity, and so on. A dynamic method to eval-
uate the credibility of nodes and a new discrete particle swarm optimization algorithm are pro-
posed based on the characteristics of historical behavior of grid resource nodes. Then a new model
to schedule task security levels is established. The algorithm gives representation for particle
locations based on the discrete space features of security scheduling. Hence, solution space re-
dundancy of scheduling based on continuous space is avoided. Particle evolution equation is rede-
fined by means of stepwise calculation and modification of particle positions, which avoids the
problem of mutual speed interference during the evolution. A uniform disturbance speed is intro-
duced to prevent the algorithm into a local optimum. Experiments and comparisons with the par-
ticle swarm optimization algorithm based on continuous space and the genetic algorithm show that
the proposed algorithm has a faster convergence speed, a shorter scheduling length, and a higher
safety performance.
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