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Function Vertical clustering with time consideration

For k=1 to N workflow do

Enumerate number of sequential task set

Compute and rank processing priority all sequential Task with EQ 7,8,10
Reserve the priority results of rank to the set Rank

End for

For i=1to SeqT do

Total_ET=Estimation minimizes the total ET for ET(t;,VM;j) with in the maximum completion in sequential Task
Check the relationship of tasks from parent and child

Merge independ tasks

Continue check the next sequential taskset

End for

Compute the global average execution time with EQ 1

Schedule =Update Schedule [ k]
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Function Horizontal clustering and cost minimization consideration

Calculate SD with EQ9

For k=1 to N workflow do

Enumerate number of parallel task set levels

Compute and rank processing priority all Task leves with EQ 7,8,10
Reserve the priority results of rank to the set Rank

End for

Fori=1to |l do

© N o g &~ w Db P

Total_cost=Estimation minimizes the total cost for ET(tj,VM;j) with in the maximum completion in level i
End for
15. Schedule =Update Schedule [k ]

—
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end
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Abstract

Workflow scheduling in multi-cloud systems has also attracted the attention of many
researchers. However, it is challenging due to the heterogeneous resource types and
multiple billing mechanisms. In recent years, cloud computing technology has been
widely used and widely deployed. Therefore, one of the issues to be solved in the
development of cloud computing is to assign tasks to appropriate virtual machines and
reduce the idle waiting time of rented virtual machines to obtain the optimal rental
cost. In this paper, an uncertainty-aware scheduling algorithm for real-time workflows
based on horizontal surface clustering under deadline constraints is presented. The
proposed method uses a horizontal and vertical clustering method. Horizontal
clustering reduces the cost and vertical clustering reduces the execution time. The
proposed algorithm aims to minimize the rental cost of executing tasks while
observing the deadline constraint of the workflow. So that the percentage of deadline
violations decreases and the efficiency of virtual machine usage increases. Simulations
were performed in the MATLAB environment for the proposed method and the
baseline method for the variables of cost, execution time, percentage of deadline
violations, and efficiency of virtual machine usage. Both algorithms were evaluated
and the results showed that the proposed method has better performance than the
baseline method.

Keywords: Multi cloud scheduling, uncertainty, horizontal surface clustering, real-
time.
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