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Abstract The time and cost trade-off problem in workflow scheduling with deadline constraint in
utility grids is an NP-hard, but attractive problem. In the past studies, the priority rule, best fit
based on time-dependent coupling strength (referred as BFTCS), was adopted to solve this question
because BETCS considers both the features of resources and workflow structures and uses them as two
important factors in the iterative heuristic for cost optimization. However, BFTCS did not consider
another important factor: the temporal feature of the workflow. In this paper, we define temporal
mobility (TM) to describe the temporal feature of the workflow, and incorporate TM into the
iterative stage as an important factor to improve the workflow execution cost further. This novel
priority rule (referred as best fit based on time-dependent coupling strength and temporal mobility,
BFTCSTM) gives priority to the tasks with larger TM and smaller TCS (time-dependent coupling
strength) during the iterative stage. Therefore, compared with BFTCS, BFTCSTM slows down the
increasing rate of the workflow execution time greatly, and provides more opportunities to other tasks

to optimize cost, which decreases the total cost further. The experimental results demonstrate the

advantages of BETCSTM based iterative heuristic. |D 0000 |

Key words workflow scheduling; utility grid; cost optimization; time-dependent coupling strength
(TCS); temporal mobility (TM) |D gooono |
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Table 1 Comparison of Four Heuristics at All Problem
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x1 FMAGNBSHTEEENEELEE
H BP/% 102XADB AC IRAC  ART/s
BFTCSTM 96 0.04 10155 0 11. 4
BFTCS 7 2.83 10462 0.03 11.3
BF 0 10. 29 11018 0.08 8.7
DBL 1 23.99 12827 0.21 0.007

31 A0, 5T BETCSTM #10 fy 12 40 5 vk
e AL M e B B A A 3 FP AL s i
it AR 96 26 4 1T - 249 e 22 WA 0. 000 4, 33 2 B
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F W] BETCSTM #LI ¢l T2 1 14T 55 (4 0 )3 P 4k
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