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Abstract: Existing grid workflow scheduling algorithms commonly suffer by one or several of the following
drawbacks: most only considerations of DAG grid workflow model, not enough considerations of multi-di-
mentional QoS parameters and the single objective optimal scheduling. The paper presents a grid workflow
scheduling algorithm DMOPSO based on the discrete multi-objective particle swarm optimization. The pro-
posed algorithm redefines the operation rules of particle’s position and velocity, and the moving equation of
particle for an effective use of crowding distance in multi-objective particle swarm optimization
(MOPSO_CD) algorithm according to the characteristics of discrete variable. Compared with a grid workflow
scheduling algorithm OMOPSO which is rounded to discrete for position and velocity of particles in the
movement equation of particles based on the original MOPSO_CD algorithm, the experimental results show
that the DMOPSO algorithm obtains more Pareto optimal solutions and better mean result of solutions.
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Figure 1. A grid workflow instance:travel planner
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Table 1. Comparison of CPU mean executing time(ET) and the
number of solutions(Ar) in the archive
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¥ DMOPSO(ET/s) OMOPSO(ET/s)
k=0.2,GS=32,1t=100 2.2066 100  3.6438 100
k=0.3,GS=64, It =200 1.2128 100  3.4378 100
k=0.4,GS=100, It =500 1.25 100 2.844 100
k=0.5,GS=200, It =1000 1.7656 100  3.7812 100
k=0.6,GS=300, It =5000 9.6786 62  11.3998 100
k=0.7,GS=300, It =10000 2981152 55  11.3906 19
k=0.75,GS=300,1t =10000  387339.08 59  12.9156 0
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Figure 2. Average value of T & C in the Pareto set
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Figure 3. Average value of R & Av & Re in the Pareto set
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