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Abstract Communication overhead can not be neglected in cloud environment. However, without
considering communication overhead among tasks, a cost optimization model of DAG (directed acyclic
graph) workflow is difficult to apply in the actually cloud environment. Therefore, this paper puts
forward a cost optimization model of DAG workflow with communication overhead. In addition, based
on the hierarchical algorithm, which distributes the tasks into groups based on levels and schedules
them by level, the paper proposes a cost optimization awared communication algorithm (CACO).
CACO uses the forward consistent (FC) rules to solve the minimum completion time of the workflow.
Also, by using the bottom hierarchical strategy to divide the task into separated layers, CACO
transfers the cost optimization problem from the whole to the part. Furthermore, in order to increase
the space of cost optimization and improve the results, CACO adopts dynamic programming method to
collect discrete “time pieces” that is produced during the selecting services. The simulation results
show that, compared with DTL (deadline top level) , DBL (deadline bottom level), TCDBL (temporal
consistency deadline bottom level), CACO has greatly enhanced the cost optimization effect

considering communication overhead.
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Fig. 1 The instance of workflow(DAG).
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Fig. 2 The process of cost optimization of CACO.
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Fig. 3 The minimum completion time of workflow
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Fig. 4 The results of cost optimization at different

workflow sizes.
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Fig. 5 The results of cost optimization at different

server pool sizes.
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