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Abstract  Particle swarm optimization (PSO) is a primary intelligence algorithm to solve task
scheduling problem for workflow systems in cloud computing. The inertia weight is one of the most
important parameters to achieve a balance between the global and local search in PSO algorithm.
However, traditional adaptive inertia weight-based PSO task scheduling algorithms usually get local
optimal and cause longer execution time and higher cost for scheduling plan. The traditional adaptive
inertia weight does not comprehensively represent the information of particle position, and then cannot
make a suitable balance between global and local search. Hence, a novel computation method for
adaptive inertia weight is proposed to improve the computation method of success value of each
particle. This method shows the position state of each particle more accurately and then improves the
adaptability of inertia weight by comparing the fitness of each particle with the global best particle.
Then a new inertia weight-based PSO algorithm is presented to solve task scheduling problem for
cloud workflow systems. The novel weight can adjust the particle velocity more correctly so that the
algorithm avoids premature convergence by a proper balance between local and global search.
Comparing our new adaptive inertia weight with other five traditional inertia weights (viz. constant,
index decreasing, linear decreasing, random, and adaptive inertia weight), the results show that our
new adaptive inertia weight-based scheduling algorithm can always achieve stable convergence speed,
the optimal fitness and execution cost of the scheduling plan (i. e. roughly 18% reduction of execution

cost).

Key words cloud computing; workflow; task scheduling; particle swarm optimization (PSO) ; inertia

weight
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Fig. 1 Example of workflow.
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Table 1 The Execution Unit Time of Tasks in VMs

®1 ESEIMEDN EHITHRHERN LMK E

Unit Time
Virtual Machine Task
Type Speed A B C D E
Small 1.0 3.2 8.0 4.8 1.6 4.8
Middle 1.3 2.6 6.5 3.9 1.3 3.9
Large 1.6 2.0 5.0 3.0 1.0 3.0
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B B ] 3% R 4. 3USD; [ 2(b) JR R T A 3¢ i fifi

FHRY 52 NATWPSO FIF A5 3 (9 8 B2 J7 58 - AT I ]
14,6 BAfiRfIaE], % A 3. 98USD. \WIE 2 vf LAFE
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(a) Scheduling plan of AIWPSO
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Fig. 2 Scheduling plan of two algorithms.
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Table 2 Pricing Model of Amazon
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Cost/USD Cost/USD Cost/USD
Small 1.0 97.5 0.07 0.12
Middle 1.3 390.0 0.28 0.48
Large 1.6 780.0 0.56 0.96
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Table 3 Convergence for Six Algorithms in Different Tasks
R3I TRAEESHBERAT 6 HEZWSBER

Number Number of Iterations

of Tasks CPSO IPSO LPSO RPSO AIWPSO NAIWPSO

50 80 10 40 40 85 70
100 65 8 15 15 90 65
150 25 7 95 45 70 68
200 30 7 40 25 100 55
250 25 10 100 45 80 65
300 75 15 40 40 85 51

400
300 —— CPSO
. —=— IPSO
3 200 —4— LPSO
'E —<— RPSO
+— AIWPSO
100 —e— NAIWPSO
0 1 1 1 1 1 E 1 E 1 1
1 10 20 30 40 50 70 80 90 100
Number of Iterations
Fig. 3 Convergence of six algorithms for 50 tasks.
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Fig. 4 Convergence of six algorithms for 300 tasks.
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Fig. 5 Fitness of success value from 0.1 to 1. 0.
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Fig. 6 Fitness of six algorithms.
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Fig. 7 Execution cost of six algorithms.
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Fig. 8 Execution cost with deadline constraint for different tasks.
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