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A Task Scheduling Strategy to Improve Qualitative Features
in the Cloud Computing Environment
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Abstract: Over the recent years, one of the important aspects of cloud computing is the dynamic scheduling of a large number of
task requests which are submitted with variable rate by users. Task scheduling plays a key role in cloud computing systems, and this
type of scheduling can not be done on a single criterion, but many rules and conditions must be considered as an agreement between
users and cloud providers. In fact, this agreement is the quality of the services that users expect from providers. Cloud data centers
should not only execute these huge tasks, but also should meet the multiple needs of different users. In this paper, a multi-objective
task scheduling strategy is proposed using non-dominated sorting, calculate normal and threshold rates. The aim of the proposed
approach is considering some of the most important criteria for quality of service at the time of tasks execution, that means deadline
and cost. In addition, the cloud elasticity property is considered. The simulation results show improvement in the conditions of
makespan, cost, mean utilization of virtual machines and deadlines violation compared to MultiObjective, FCFS, Min-Min, Priority
Schedulig and MOF approaches.

Keywords: Cloud computing, Multi-objective scheduling, Elasticity, Quality of service.
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Input: A set of different types of tasks with variable entry rates,

deadline and cost of tasks parameters

Output: A set of scheduling and allocation results for tasks.

1.  Determine the number of virtual machines according to the
tasks load that calculated by formula 1.

2. Calculate of the QoS_Utility(s) function for virtual machines
by formula 3, and sort VMs descending order.

3. Sort tasks by non-dominated sorting based on deadline and
task execution cost, that calculated by formula 4 and 5 (task
execution cost calculated by formula 6).

4.  fori« 1to Size of VM's list do

5. for j « 1 to Size of task's list do

6. Calculate Normal_Rate by formula 9.

7 if VM;_Normal_Rate < Threshold_rate then

8. Resource allocation taskj to VM.

9. end if

10. end for
11. end for

12. anew set of task arrived
13. Calculate System_Total_Rate by formula 10.
14. if System_Total_Rate < Threshold_rate then
15. New arrived tasks are executable on available VMs.
16. else system is overloaded.
rent a virtual machine according to the calculated number
by formula 12.

17. endif

18. if deadline missed then

19. Penalty cost= deadline missed seconds * penalty cost per
second. (calculated by formula 13).

20. endif

21. if new VM load == 0 then

22. Delete VM.

23. endif

24. return a set of task scheduling results, VM counts.
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°  Autonomic
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