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ABSTRACT

The emergence of the cloud computing era has led to the development of new technologies and the increasing complexity of
task scheduling in the cloud. One of the biggest challenges in the management of this platform is the allocation of the
appropriate resources to the tasks. In order to improve the performance of the cloud computing environment, various
algorithms have been proposed.Existing algorithms suffer from their own issues. In this paper, we present a hybrid model
that takes into account the various factors that affect the task's prioritization. The suggested method is based on the
Bandwidth-Aware Task Scheduling model with the addition of the Bar system model. The proposed algorithm employs a
minimum lease policy and an overload pre-emptively within a data center to address the issue of overrunning virtual
machines. Different tests are performed on the hybrid model to evaluate its efficiency. The results of these tests proved the
model's effectiveness.
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1. INTRODUCTION

Cloud computing has become an integral part in the modern world. It has major technical advancements in the field of
information technology [1]. It allows organizations to manage their various tasks and resources efficiently. In addition to
being able to provide a variety of services, cloud computing also offers security and storage. Cloud computing provides a
variety of services to its users. These services are offered through the use of virtual resources, which are dynamic and elastic.
They allow users to schedule their tasks and applications over the cloud. Although numerous researchers [2-5] have made
significant progress in solving the scheduling problem associated with cloud computing, it is still considered as the NP-hard
issue. The cloud environment is composed of various data centers that are distributed across the country. Each of these data
centers houses thousands of servers [6-7]. The cloud users are provided with a group of virtual machines to carry out the
tasks. Unfortunately, when it comes to scheduling the resources for the tasks, it is not easy to find the right solution. The
complexity of the task assignment process can be solved by taking into account the various attributes of the task, such as its
size, duration, and dependencies. When it comes to scheduling the virtual machines for the tasks, it can be very complex.
Before we assign the resources to the task, it is important to consider the various properties of the task. For instance, the
length of the task, its size, and its dependencies are some of the factors that need to be considered before we assign the
resources to the task [8]. Although there is a lot of progress that has been made in the field of task scheduling, it is still
considered an NP-hard issue. The goal of the task scheduling process is to reduce the time and cost associated with the
execution of the task. It also decides which virtual machine should be used to carry out the task [9-12]. When it comes to
handling the different characteristics of virtual machines in a cloud environment, it's important that the VM's attributes are
taken into account. A task scheduler can also take into account the overall performance of the machines to balance the load.

The paper presents a framework for implementing the Hybrid scheduling algorithm, which takes advantage of the
combination of the BAR optimization technique and the BATS optimization method. Section 2 explores the latest studies
about cloud computing's provisioning and resource scheduling. Section 3 presents the hybrid model, which explains the
various changes made to the cloud computing framework. Section 4 covers the analysis of the results, and the Section 5
wraps up the study.
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2. LITERATURE SURVEY

The section discusses the latest research on the scheduling of resources in cloud computing. There are numerous solutions
being developed to address this issue. The algorithms suggested in these studies are based on meta-heuristic and heuristic
approaches.The use of heuristic methods is used to identify the most effective solution for a given problem. These methods
are usually generated by taking into account the optimization rules and the size of the problem. In contrast, the meta-heuristic
approach [13] takes into account the group of solutions to select the most efficient one.

Some of the most popular meta-heuristic methods used in the development of cloud computing solutions are the Ant colony
optimization [14], particle swarm optimization [15], and genetic algorithm [16]. These are combined with other factors such
as the differential equation and the Honey Bee colony to perform better [17].

Although the authors of the load balancing algorithm [18-19]used in the cloud were aware of the task sizes, they decided not
to consider them when developing the method. Instead, they focused on the servers' refresh time. The proposed vacation
queuing method faced several disadvantages, such as the algorithm's time-intensive nature.

The authors of the study [20] considered the bandwidth parameter when it comes to resource scheduling in the cloud. They
then developed a non-linear model for the process of resource scheduling. In [21], the authors proposed a task scheduling
algorithm called as rolling horizon algorithm. The major drawback of this algorithm has high execution time.

The energy consumption [22] and the task length of the resource were taken into account when developing the algorithm.
The authors [23] then developed a parallel model that takes into account the FCFS algorithm for scheduling jobs.

3. PROPOSED ARCHITECTURE FOR TASK SCHEDULING

The concept of task scheduling is shown in Figure 1. The various types of tasks that are sent to the cloud environment are
categorized into various sizes. The proposed model takes into account the hierarchy process to perform the tasks at the data
center. The most important goal of the model is to assign them to the VMs. The proposed method takes into consideration
the runtime and length of the tasks and then decides which ones should be prioritized. It can be managed through the queue.
The algorithm for task schedulers is based on the properties of the data center.

3.1 Decision Optimization Using Hierarchy Process
Decision optimization is performed using the hierarchy process that are made in the cloud environment. The proposed

algorithm for task prioritization takes into account the various criteria and the hierarchy process to perform tasks efficiently.
Task Allocation
Task Premption
- Hierarchy Process :
Algorithm E

Task Queuve E

Set of Virtual
machines

Group of Tasks

Figure 1: Proposed Architecture for Task Allocation

Algorithm 1: Hierarchy Process [24]
Input: Set of tasks T -> {T1, To...Tn}
Output: Task Prioritization Pt
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Begin
1. Submit the input T to the cloud
2. Consider the parameters {size and runtime } of each task Ty
3. Assign the priority for each task to form a priority table T
4. Add each value in the column X=(X1, Xa...Xy)
5. By using Xr, divide the each element in the matrix
6. As next step, convert the each element value in to decimal
7. Calculate weighted sum Sy
8. Calculate the distribution time Bmax Using Eq.1.
/= sumof the prioeityvalues
. n &)
9. Calculate the consistency index I from Eq. 2
| = Proax =N
n-1 (2)
10. Rearrange the task based on the priorities
End

The initial stage of the process involves creating a workflow that is composed of five phases. Before the algorithm is
implemented, the workflow is analyzed and the parameters of the task are set. The priority table for the tasks is maintained
in the server. The suggested algorithm takes into account the length and execution time of the tasks.

3.2 Proposed Hybrid Model

Hybrid optimization has two modules: resource management and task scheduling. The first of these is the task scheduling,
while the other is the allocation of resources. The BAT model [16] takes into account the tasks that are having independent
and equal sizes, and it doesn't take into account the load on virtual machines.In some models, the tasks will wait until the
virtual machines are occupied before they can execute. In the other model, the tasks will be executed once the VMs are
released. The concept of the Bar system is inspired by the behavior of a staff of bar workers serving drinks to customers.The
goal of the Bar system is to provide a flexible and fast environment that allows the bartenders to perform their duties. This
model is very different from the other models in that it allows the agents to perform the tasks simultaneously. One of the
main disadvantages of the system is that it requires agents to meet certain conditions in order to maintain their status. This
issue can be solved by implementing a hybrid model, which combines the Bar system with Bandwidth-Aware scheduling.
The complete procedure can be found in algorithm 2.

1. The data collected by the system is then aggregated according to the priority of the tasks.

2. The system can also collect various data points about the virtual machines, such as the task execution time and
initial load.

3. The system can then generate a bipartite graph that will be used to assign the tasks to the various virtual machines.

The virtual machine Vibandwidth is given in Eq. 3,

W (V) _W*mo

~ Total BW(V:) @)

The virtual machine Viinitial load is given in Eq. 4,

load (v, = U LBW (), mem(v). CPUMA, o
" Total{BW(V;),mem(V;),CPU(V;)}

(4)
The task T; execution time is given in Eq. 5

Exec(T;,V;) =T; (length,size)* Avail{BW (V;),mem(V;),CPU (V;)}; 5)

Algorithm 2: Proposed Hybrid Optimization Model
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Input: Number of Tasks T,
Number of VMs Vp,
Ouput: Task scheduling
Begin
1. Tasks T is given as input to the scheduler
2. Find the tasks information such as size and length

Find the virtual machine data BW(Vi), iload (V) and Exec(Vj)

4. Develop the bipartite graph, G={V,E} where V is the vertex which belongs to T,UV and E is the edge(i.e
EcT,xV )
Calculate the load of the VM by using the Eq.4.
If (load(V;) < exec(Tj)) then
Allocate the task T; to the virtual machine V;
Else
Check the availability of the other virtual machine
10. End
11. If (VM==0verload) then
12. Perform the pre-emption operation to assign the task to the other VM
13. Else
14. Update G
15. End
End

3.3 Pre-emption Policy

The concept of minimum overload and minimum lease (MOML) pre-emption was presented by Mohsen et al [26]. In order
to reduce the resource contentions and minimize the virtual machines' overload, the policy is implemented in a two-level
approach. The first algorithm shows the procedure of implementing the policy.The first level selects the lowest-overhead
virtual machines that are less expensive than the threshold value 1. In the second level, the lowest lease policy is selected.
The pre-emption policy behaviour is determined using the 1 value.

© o N o O’

if T = 0,then MOML chooses Minimum Overhead
if T = oothen MOML chooses Minimum Lease
if T = median, half of the VMs will be acting as minimum overhead
another half act as minum lease
Algorithm 3: MOML Pre-emption policy [26]
ovh = Overhead
NL — NoLeases
Input: Yy~ Candidate sets where Y={Y1, Y2...Yn}
Output: Selected Y;
Begin

1. foreach 'i € YN do

2. Compute the total overhead of the Y;
3. end for
4, Min <.
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5. 1 =getmedian(ovh)

6. foreach Yi €YNdo
7. ovh= getovh(Y;)
8. NL= cardinality(Y;)
9. if OVh<7 pen
10. if NL<min ihen
11. Select the Y; from the Yy
12. min < NL
13. End if
14, End if
15. End for
End

4. SIMULATION ANALYSIS

4.1 Experimental Setup

The proposed model is simulated using the CloudSim simulator [27]. Table 1 shows the simulation parameters of the Task,
cloud data center and virtual machine. The Data center is configured with the 20 CPUs and 5TB Storage with RAM capacity
32GB. The Processing capacity is 10000MiPS.

Table 1: Simulation Parameters

Parameter Value

CPUs 20
Processing Capacity 10000MiPS
Storage 5TB

RAM 32GB

No. of Tasks [20-100]
Length of the CPU [1000-10000]MiPS
Task Size [50-200]MB
Output Size [10-50]MB
CPUs in VM 1

VM RAM Capacity 1GB

VM Storage Capacity 50GB

VM Bandwidth 500MiPS

4.2 Result Analysis

The proposed hybrid model's performance is evaluated by applying it to the specified input tasks. The turnaround time, which
is the amount of time it takes to finish the task, is the main measure of its efficiency.

4.2.1 TURNAROUND TIME

Figure 2 shows the proposed hybrid algorithm's turnaround time against the other known algorithms, such as ACO [14] and
BAT [16]. It appears that the proposed model performed better in terms of turnaround time when compared to other
algorithms. The reduction in turnaround time can be attributed to the VM attributes when task allocation is made.
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Figure 2: Number of Tasks Vs Turn Around Time

4.2.2 Response Time

The proposed algorithm is evaluated by taking into account the time it takes to execute the tasks. Figure 3 shows the hybrid
model's response time along with exiting ACO and BAT algorithms. It shows that the proposed model's response time is
45% lower than that of the ACO and BAT algorithms.

Response Time (ms)

BAT ACO Hybrid Model

Figure 3: Response Time of Proposed and Existing Algorithms

4.2.3 CPU Utilization

The CPU utilization of the proposed hybrid model is shown in Figure 4 as compared to the existing ACO and BAT
algorithms. It utilizes the CPU for each set of instructions in the tasks. The proposed model also has a pre-emption mechanism
that can be used to reallocate the tasks when the VM is in an overloaded state.
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Figure 4: CPU Utilization of Proposed and Existing Algorithms

4.2.4Memory Utilization

Memory utilization of the proposed hybrid model is shown in Figure 5. The proposed model is more efficient when it comes
to using the memory compared to the two algorithms such as ACO and BAT. The hybrid model performed better in memory
utilization than the BAT algorithm by 30 percent.

W77 T 7 T 1

80 Bl BAT ]
] Y Aco
70 BB Hybrid Model 1

60 -

Memory Utilization in %

10 20 30 40 50 60 70 80 90 100
Number of Tasks

Figure 5: Memory Utilization of Proposed and Existing Algorithms

4.2.5 Bandwidth

In most algorithms, the utilization of bandwidth is not considered when it comes to assessing the performance of the cloud
computing system. One of the crucial constraints that can affect the performance of a cloud computing system is the
bandwidth utilization. In this framework, the hybrid model is more effective at utilizing the bandwidth compared to ACO
and BAT.The graph presented in Figure 6 shows the current and hybrid model's bandwidth utilization.
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Figure 6: Bandwidth Utilization of Proposed and Existing Algorithms

5. CONCLUSION

This paper developed the hybrid optimization framework that enables efficient task allocation for virtual machines in cloud
computing. The hierarchy process is used to manage the prioritized tasks. The task scheduling process is performed using
the BAR and BAT models. The former takes into account the VM attributes and the latter considers the task properties. The
implementation of a pre-emptive policy known as MOML in the framework minimizes the load on the VMs. It is compared
with other algorithms such as the ACO and BAT.The results of the study revealed that the hybrid model is more efficient
when it comes to resource utilization, memory utilization, and bandwidth utilization. In the future, it will be used in real-
time workflows to demonstrate the effectiveness of the algorithm..
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