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Abstract

Cloud computing is a promising computing paradigm which allows distribution of services from a pool of resources. The services
are required by the clients through on-demand via pay and use method. The greatest utilization of resources and maximum profits
with scheduling is the main goal of the cloud service providers. The major issue in cloud computing is scheduling of services
with improved global throughput and job scheduling. Since, cloud computing is a service based one, the performance evaluation
is an important criteria to be dealt with. In this paper, we propose a Priority based Queuing model to evaluate the services leased
by the cloud service providers. We consider general service time and response time for arriving requests and the waiting requests
are stored in the queue. The services are considered to be SaaS (Software as a Service), PaaS (Platform as a Service) and IaaS
(Infrastructure as a Service). We construct this using Queuing model with markovian arrival rate, general service rate, ‘m’ number
of servers, priority queue discipline and a buffer of size ‘r’. The advantage of the proposed analytical model is within the time span,
the cloud service provider schedules his services to result in maximum profit.
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1. Introduction

Cloud computing is an evolving paradigm to access assortment of data pool via internet using connective devices
such as Personal Digital Assistant (PDA), workstation and mobile-2. It is a utility based computing, which has
the capability to deliver services over the internet. It provides on-demand access without the need of any human
intervention. Cloud computing provides a basic three key level services called Software as a Service (SaaS), Platform
as a Service (PaaS) and Infrastructure as a Service (IaaS). SaaS, which provides the cloud users to access the software
applications and hosted services over internet; PaaS, which includes the access to hardware and software computing
platforms like operating systems and virtualized servers over internet; and IaaS, which allows the user to access almost
all equipments like hardware, storage, servers and networking components. The Cloud Service Provider (CSP) is able
to provide the above services in an efficient manner”. CSP expects the services leased to provide high profit. The profit
provided by the above three cloud services varies greatly. To find the cloud service profit, it is essential to analyze
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the performance of cloud computing. Many methods have been delivered to evaluate these performances; especially
queuing model is used to evaluate the cloud services in an efficient manner>.

The web applications were modeled as queues and the virtual machines were modeled as service centers. The queue
implementation in the above case was done to dynamically create and remove virtual machines and evaluate the scaling
up and down of the cloud. There is no VM (Virtual Machine) live migration involved in this model which makes it
much simpler than some existing models!©.

Service performance in cloud computing was evaluated using queuing theory. To deliver QoS guaranteed services
in cloud computing environment, the relationship among the maximal number of customers, the minimal service
resources and the highest level of services is necessary. The above results obtained using queuing theory is useful in
the design of this new computing paradigm.

Performance evaluation was done for the recovery on both processing nodes and communication links. Poisson
arrivals of users’ service requests is considered, and the inter arrival times of service requests follow general probability
distribution. The proposed cloud performance evaluation models and methods yielded results which are realistic, and
thus are of practical value for related decision-makings in cloud computing.

Performance evaluation of cloud computing center with the arrival of the services in the FCFS manner was done
using queuing theory. The mean number of tasks in the system, probability of immediate service, waiting time was
calculated to evaluate the services provided to users.

In CSP domain, Queuing model can also be used to achieve profit decisions in cloud services based on the resources
needed to execute a particular service. Both the cloud service provider and the clients should be aware of the Quality
of Service (QoS) factors in order to evaluate the performance of the cloud farm*. The CSP expects a high profit
environment in providing the service to the users. But the cloud architecture is not an easy environment for performance
evaluation. Since it has

e Large numbers of servers are to support where the conventional queuing model supports only a few numbers of
servers.

e The service times are more commonly considered as exponential distribution for convenience in traditional
queuing models. The cloud environment needs to be dealt with general service times.

e The loads are not always uniform here because of the dynamic nature of the cloud. The cloud is expected to
provide QoS in spite of widely varying loads”- 2.

e Profit yield is another overhead associated with each of the cloud service. QoS should also be evaluated in the
perspective of each priority service to attain the profitable environment!3.

As a solution, we have modeled the cloud as a M/G/m/m 4 r priority model queuing system. The performance
comparison has been done between M/G/m/m + r with First Come First Serve (FCFS) queuing discipline [base],
here using FCFS the profit attained is minimum compared with the priority queuing discipline. In priority queuing,
we include weighted fair queuing to achieve high profit without affecting the performance. The performance results
show that the priority based queuing model is giving comparatively better performance in terms of the profit and QoS
compared to FCFS.

The paper is organized as follows. Section 2 gives the existing work in performance evaluation of the cloud and
modeling it as M/G/m/m+r. Section 3 explains the priority based queuing model in detail. In Section 4, the model is
evaluated and the performance comparisons are made. The decisions, findings are summarized and discussions related
to future work are done in Section 5.

2. Related Work

Cloud computing has earned a lot of attraction towards it but there is not much work regarding the performance
evaluation and profitable cloud environment. The cloud center had been modeled as a classic open network to find
the distribution of the response time. But the inter arrival and inter service times were considered as exponential®.
The cloud center had been modeled as M /M /m/m + r queuing system. The inter arrival times were considered to be
exponentially distributed and the model had a buffer of size m + r. The response time was split in to waiting, service
and execution periods here and they are considered to be independent which seems to be unacceptable®.
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