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Cloud computing is considered as the model for enabling on demand network access for a shared pool of 

computing resources which has to be provisioned rapidly for releasing 
 

A. Characteristics of Cloud: 
1) Shared Infrastructure: 
 It is a virtualized software model for sharing physical server, networking and storage. Cloud infrastructure, 
rather than deployment model, tends to make the available 

 
2) Dynamic Provisioning: 
 It allows provisioning of the ser
to enable expands and contract based on service capability. This scaling need to be do
maintaining high level of security and reliability.
 
3) Network access: 
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A B S T R A C T  
Cloud computing is a large pool of systems inter-connected to provide dynamically 
scalable infrastructure for data and application. Cloud data centres are the preferred 
deployment environment for a wide range of business applications. As it is dynamic in 
nature it has several issues that affect the performance of cloud. To deploy an n
application on to the cloud is considered as the major concern as it has lots of factors 
involved in doing so. The architecture of the application may have multiple tiers
interact among themselves to complete a job. The integration between the tiers is 
difficult to manage. Hence we assumed to have the web layer and business logic layer 
to run on a virtual machine and the database server in another. The choice of sele
an appropriate data centre based on the user bases along with regulatory compliance 
and bandwidth available were considered. The selection of Virtual Machines upon 
which this application has to be deployed is to be determined. We intend to propose a 
Skewness algorithm, where VM satisfy on-demand request. Also, we try to device an 
Join-Idle-Queue algorithm to improve the performance of cloud by reserving idle VMs. 
As and when the job is received, algorithms run in parallel, and the system checks for 
the appropriate VM on executing skewness algorithm. Simultaneously, Join
reserves the suitable resources or VMs for the request. This project will considerably 
improve the performance of cloud environment by taking into account both on
and resource reservation strategy with minimum response time.

INTRODUCTION 

Cloud computing is considered as the model for enabling on demand network access for a shared pool of 
computing resources which has to be provisioned rapidly for releasing interaction with service provider.

It is a virtualized software model for sharing physical server, networking and storage. Cloud infrastructure, 
rather than deployment model, tends to make the available infrastructure across based on users.

It allows provisioning of the ser-vices based on current demand automatically using automation of software, 
to enable expands and contract based on service capability. This scaling need to be do
maintaining high level of security and reliability. 
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connected to provide dynamically 
scalable infrastructure for data and application. Cloud data centres are the preferred 
deployment environment for a wide range of business applications. As it is dynamic in 
ature it has several issues that affect the performance of cloud. To deploy an n-tier 

application on to the cloud is considered as the major concern as it has lots of factors 
involved in doing so. The architecture of the application may have multiple tiers which 
interact among themselves to complete a job. The integration between the tiers is 
difficult to manage. Hence we assumed to have the web layer and business logic layer 
to run on a virtual machine and the database server in another. The choice of selecting 
an appropriate data centre based on the user bases along with regulatory compliance 
and bandwidth available were considered. The selection of Virtual Machines upon 
which this application has to be deployed is to be determined. We intend to propose a 

demand request. Also, we try to device an 
Queue algorithm to improve the performance of cloud by reserving idle VMs. 

As and when the job is received, algorithms run in parallel, and the system checks for 
e appropriate VM on executing skewness algorithm. Simultaneously, Join-Idle-Queue 

reserves the suitable resources or VMs for the request. This project will considerably 
improve the performance of cloud environment by taking into account both on-demand 

resource reservation strategy with minimum response time.  

Cloud computing is considered as the model for enabling on demand network access for a shared pool of 
interaction with service provider. 

It is a virtualized software model for sharing physical server, networking and storage. Cloud infrastructure, 
infrastructure across based on users. 

vices based on current demand automatically using automation of software, 
to enable expands and contract based on service capability. This scaling need to be done dynamically while 



29                                                                  Narmatha C, and Sujaudeen N, 2016 
Australian Journal of Basic and Applied Sciences, 10(13) August 2016, Pages: 28-36 

 

 The internet access can be done from a broad range of devices such as laptops, mobile, PCs and using 
standard -based APIs. (for example, ones based on HTTP). 

 
4) On-Demand self-service: 
 Consumer can unilaterally pro-vision capabilities of computing, such as network storage and server time, it 
is needed automatically without human interaction of each service provider. 
 
5) Resource pooling: 
 It is a process of serving multiple clients, based on different types of resources that is assigned or reassigned 
dynamically according to the consumer demand. The sense of location independence is that the customer has no 
control over the correct location of the resources provided but for a higher level of abstraction. 
 
6) Measured service: 
 Here the cloud system will automat-ically control and optimizing resource on leveraging a capa-bility based 
on the level of abstraction that is appropriate for the service type. And the usage of resources can be monitored 
and reported, considering transparency for consumer and the provider. 

 
B. Service Models: 

The service models which can be deployed are 
 
1) Software as a service: 
 The application or software which is executing on a vendors infrastructure that the service provided 
recognize that the consumer only has a limited permission to access and provision can be done through the 
single client for sending data and receiving results. Where the consumer seems to be unaware of the 
infrastructure of the application provider and has only limited authority for modifying the configuration settings. 
 
2) Platform as a service: 
 Due to moderate basic requisites provided by the service vendor, on including the network, servers, 
operating systems and some development tools for allowing the customer to develop software and to manage the 
configuration settings. 
 
3) Infrastructure as a service: 
 It provides virtualized computing resources over the internet. The cloud service consumer developed the 
required applications in a basic infrastructure. So, in such cases network, processors and storage can be provided 
by vendors as a service with consumer provisions. 
 
C. Resource Provisioning in Single-Cloud: 

Provisioning of the resource refers to the selection of hardware and software resources that provides 
guaranteed performance for applications deployed. Usually the resource provisioning takes Service Level 
Agreement (SLA) into con-sideration for providing the services to the users of cloud. It is considered as initial 
agreement between the service provider and the cloud user which ensures the Quality of Service (QoS). 

 
D. Load Balancing in Single-Cloud: 

The process of distributing the load among various nodes of the distributed system for improving both 
resource utilization and the response time of the job. The workload assigned to nodes plays a major role which 
can be classified into network, CPU, and memory intensive Jobs. Load balancing ensures that all resources are 
efficiently utilized at any instant of the time. 

 
E. Algorithm Complexity: 

Resource Provisioning by location and priority seems to be little complex on considering different data 
centre with the user bases. Load balancing algorithms are preferred to be complex in terms of implementation 
and operations. Furthermore, when the algorithms require more information and higher communication cost in 
monitoring and control, communication delays would cause problems. Therefore, Resource provisioning and 
load balancing algorithms must be designed in the simplest possible forms. 

 
F. What is three-tier application?: 

An application program is organized into three major parts, each of which is distributed to different places 
in a network. The figure 1.1 depicts, 
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1) Web logic layer: 
 It is considered as the top most level of application. Displays information related to services such as 
purchasing, browsing etc. It communicates with the other layer by which it puts the result to the browser or the 
client and the other entire layer in the network. 
 
2) Business logic layer: 
 It is located on local area network or other shared computer. This layer acts as the server for client requests 
from workstations. It also determines what data is needed and acts as a client in relation for a third tier of 
programming that is located on mainframe computer. 
 
3) Database layer: 
 It acts as a communication between database and application which is considered as the application 
programming interface. 

 
 
 
 
 
 
 
 

                                                                            Fig. 1: Three-tier architecture 
 
Any three tier application can be considered for deployment. We assume to run the top two layers (web and 

business logic) of the application stack to run on one VM and the database layer that stores the information on 
another. 

 
II.    Related Works: 

Several algorithms were proposed for efficient load balancing and resource provisioning in cloud 
computing environment. Some of the existing approaches are discussed. 

Zhen Xiao, et al. (2013) Proposed a cloud computing that allows business customers to scale their resource 
based on needs. Gains in the cloud model come from resource multiplexing on using virtualization technology. 
Resources Allocation is done in the data centre by virtualization technology dynamically which optimizes the 
number of servers in use based on application demands that support green computing. Skewness algorithm is 
used to quantify the unevenness in the utilization of resources on a server. Whereas multiplexing the system 
virtual to physical resources adaptively based on the changing demand thus combining the virtual machines 
resources with different characteristics appropriately so that all the server capacities are well utilized. And this 
Algorithm satisfies both overload avoidance and green computing for systems with multi resource constraints. 

Marta, et al. (2015,2013) proposed a novel automatic provisioning mechanism for n tier batch and 
interactive applications. Auto Map, which is capable of performing scaling vertically and physically to meet the 
performance requirements of the user on minimizing the virtual machines numbers provisioned for each 
application tier. Provisioning of n-tier applications in cloud environments raises new challenges not addressed 
on provisioning single-tier applications, on balancing the load dynamically or by allocation of resources. 
General and Flexible automatic mechanisms are needed to determine virtual resources allocation for minimizing 
resources consumption and service level agreement for each tier of an application. But most of them are 
application specific, provider-specific, centralized and focuses only on batch applications. so presents an 
automatic provisioning solution for multi-tier applications called Auto Map which is application and provider 
independent, it can be implemented with different architectures for providing the service , and it is able to deal 
with applications such as interactive and batch allowing horizontal and vertical scaling. The first prototype of 
Auto Map is used here to demonstrate its efficiency using a widely used benchmark, Ru Bis with Experimental 
results, on real cloud architecture. 

Nikolay Grozev, et al. (2014) Proposed a novel approach for adaptive resource provisioning and workload 
distribution of three-tier application across clouds. On-demand VM instances are used to serve the users. The 
imperative requirements like regulation compliance and high availability are not violated without sacrificing too 
much cost and end-user QOE. Hence it shows that it has significant improvement over the baseline in terms of 
achieved availability, accumulative session delay, and regulatory compliance while maintaining latency between 
users and acceptably low cost for serving data centres. Utilization of reserved and on-demand VM instances are 
not considered, and the automatic selection of VM is difficult. 

Gaurav raj, et al. (2013; 2010) Proposed a cloud brokering architecture is used to handle with cloud 
market information, and help users to distribute the available cloud services and make it transparent for them, in 
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the task of managing their virtual infrastructure using a unique interface it is provided to the users, and also 
provide them the way to optimize some parameters of their service by cost, performance, etc with different 
scheduling strategies. Multi-cloud environments, which acts as cloud management software is aware of different 
cloud features. The broker is aimed to deploy multi-tier services among available cloud providers. Cloud 
scheduler, which is responsible for making autonomous scheduling based on dynamic pricing schemes, user 
demands, and different instance type performance. Optimal deployment of the service components is performed 
by the scheduler on different cloud providers trying to optimize a cost function. Hence it is applied to different 
use cases for analyzing profit of the cloud scheduler. 

Klaithem Al, et al. (2012) Proposed a resource provisioning using batch mode by the heuristic priority with 
round robin scheduling. The system balances the requests that arrive from different users in different locations 
to retrieve the data from distributed databases using some virtualization techniques. This scheduling among jobs 
is based on time sharing which is done in equal slice quantum and in circular queue without priority but it 
focuses on fairness between jobs. In this algorithm no job has to wait for another one to be completed. The data 
centre controller assigns the requests to a list of VMs on rotating basis. This approach is compared on the basis 
of three parameters (Response Time, Utilization of resources and Consumption of power) and found that it 
provides better results in resource utilization and response time. More parameters can be considered to increase 
the performance. 

Yi Lua, et al (2011) Proposed a new algorithm known as JIQ algorithm which is found to incur no 
communication overhead between the processors and dispatchers at job arrivals. The JIQ algorithm is applied to 
a large system limit and found to result in a reduced system load. Both the primary and secondary load 
balancing systems are analyzed and found that JIQ algorithm reduces the load effectively on the system. The 
mean queue length is insensitive to service time distributions in the large system limit. 

 
III.   Problem Definition: 

Resource provisioning and Load balancing is a core and challenging issue in cloud computing. It is difficult 
to manage the random arrival of user request by on-demand which takes maximum waiting time to provision the 
resources. Cloud data centres consist of several VMs with various specifications that perform computation based 
on the user requests. On arrival of user requests, Skewness algorithm and the Join Idle Queue algorithm runs in 
parallel to provide a combination of resource reservation and on demand strategy for resource provisioning. It 
finds the VM automatically and provisions the resources to the user and balance the load in cloud environment. 

 
IV. Proposed System: 

The architecture of the proposed system consists of a several data centres each of which is managed by a 
data centre controller. It is the responsibility of the data centre controller to manage the resources ie. Virtual 
machines. A web API is provided for the user to submit the job of deploying the three tier application on to the 
suitable VMs in the cloud. A dispatcher is placed on top of the system to send the selected VMs for deployment. 
A set of idle queues (I-Queues) are managed by the data centre controller which can hold the virtual machine 
identifiers. A Skewness algorithm along with join-idle queue is executed by the data centre controller to select 
the virtual machines for provisioning. The dispatcher sends the VM ids to the user for proper deployment. The 
load of the provisioned resource is also properly balanced to efficiently utilize the resources for cloud. 

 
 

 
                                                              Fig. 2: System Architecture 
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V. Methodology: 
The Proposed Methodology works as follows: User submits the job of deploying the application on to cloud 

through a Web API. These jobs are taken by the dispatcher where the details about the resources of idle VMs are 
maintained. The dispatcher sends the request to the data centre controller which in turn forwards to the cloud 
manager wherein, the Skewness and JIQ algorithm runs. The idle VMs are pushed to the I-Queues in random for 
selection. As and when the request comes both the algorithms run in parallel in search of the appropriate VMs. 
JIQ algorithm takes the VMs in random from I-Queues and reserve the VM for provisioning. But it will not 
allocate it to the application for deployment. If the Skewness Algorithm returns a appropriate VMs for the 
application deployment then the resource reserved by JIQ execution will be released. If not, the reserved 
resource gets provisioned in the suitable data centre. 

 
A. How to select a suitable Data centre??: 
1) Calculation of available Bandwidth across Data centre: 

The Data centre DC is created with d=DC1, DC2 ...DCn, then each data centre is mapped to the user bases 
depends on the region UB=0,1,...,5. Calculate the Bandwidth (BW) of each Data centre with respect to the user 
bases with the equation 1, 

 
Available BW = DCd ∈∀  (Total BW - Consumed BW)                       (1) 

 
2) Find the Euclidean Distance between the data centre and user bases: 
 After Bandwidth calculation, next is to find the Location corresponds to the Euclidean distance of user 
bases to all the data centre from equation 2, 

 Location (L)= 2^2^ xy −                                            (2) 

 
3) Check for the Regulatory Compliance: 
 Based on the bandwidth and location calculated check whether the Data centre meet the regulatory 
compliance based on the user request, if it satisfy then accept the data centre. 
 
The algorithm for the methodology is as follows: 

Algorithm 1: Skewness and JIQ 
 
Input:  User Request 
 
Output:  Provisioning VMs to user begin 
 
Dispatcher sends the request to the Cloud Manager (CM) 
 
CM has both Skewness Algorithm (SA) and JIQ Algorithm 
 
Both Algorithms runs in parallel 
 
If VMs available upon execution of SA then select the VMs for application deployment 
 
Else 
       Choose the reserved VMs from JIQ 
 
end 
 
Return the VMs identifier to user 
end 
 
Now let us see the algorithm that are used for finding the efficient VM for provisioning it to the user, 
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Algorithm 2: Skewness Algorithm 
 

Input :  Data centre, user bases 
 
Output:  Cold spot Deduction begin 
 
Select the data centre based on regulatory compliance Calculate Skewness based on equation (3) 
if Threshold < 0.3 then 
 
Select the Data centre with VMs and 
 Detects it as a cold spot 
end 

    end 
 
 Taking the input of the Data centre regarding to the user bases on evaluating the factors. Calculate 

Skewness where it is the measure of uneven resource utilization of a Data centre. Let n be the number of 
resources present in Data centre, r is the average utilization of all resources for data centre p and ri be the 
utilization of the i-th resource. Calculate the resource skewness of a data centre P 

Skewness (P)= ( 2^)1/
1
∑

=

−
n

i

rri                          (3) 

 
On calculating skewness, list the Data centre that is lower utilized along with it user bases. Now by 

considering threshold sort the Data centre as Cold spot if the threshold is lesser and consider it as the Cold Spot. 
 
Algorithm 3: Join Idle Queue Algorithm 
 
Input:  Data centre, user bases  
 
Output : Idle VM 
Begin 
Job arrives at the Dispatcher 
 
while VM is not available during Modified Skewness do 
 
Dispatcher consults its I-Queue end 
if I-Queue = empty then 
 
Idle VMs from Skewness are stored in I-Queue end 
end 
 
The JIQ algorithm exploits the information of idle servers available in the I-queues, to probe server loads 

and to avoid communication overhead. When a job arrives, the dispatcher consults its I-queue. When the I-
queue is not empty, the dispatcher removes the first idle processor from the I-queue and job is directed to the 
idle processor. If the I-queue is said to be empty, then choose the random processor and the dispatcher directs 
the job. If the processor becomes idle, it intimates an I-queue of its idleness, or joins the I-queue. 

On deducting cold spot, we need to balance the load in each data centre based on VM, it is done by three 
parts. The first part is the initialization phase here the expected response time of each virtual machine is found 
for the Data centre. In second 

 
Algorithm 4: Load balancing Algorithm 
 
Input:  Deducted Cold spot 
 
Output : ID of efficient VM 
 
Initialize VMs 
 
begin 
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Calculate Response time Efficient VMs is found 
Return ID of Efficient VMs end 
 
part, Efficient VM is found for each data centre. Third Part is to return the ID of efficient VM to provision 

it to the user. 
 

VI. Modules Description: 
A. To Build and Integrate Skewness algorithm for On-Demand: 

 
1) Creation of Cloud Components (Data centre, User Bases etc): 
 This module specifies the creation of cloud component. Cloud components are designed to provide logic 
and structure for storing service configuration. It includes creating data centre with user bases and VMs where 
we take 6 data centre with 6 user bases where each user bases corresponds to one data centre or the other. The 
virtual machines are assigned to the data centres. One data centre may consist of any number of VMs and it may 
have any number of user bases. Cloud lets are created which refers to tasks or jobs in cloud sim. Cloud lets are 
assigned to the appropriate VMs for execution. And the factors such as Bandwidth, Location and Regulatory 
compliance are calculated and the satisfied Data centre with it user bases is taken for executing Skewness 
algorithm. 

This module deals with the implementation of skewness algorithm. This algorithm is implemented on 
different user bases and different data centres. Let n be the number of resources, ri be the utilization of the i-th 
resource, d be the distance of the data centre and pi be the priority of the job . The resource skewness of a data 
centre p in equation 3. 

Skewness (P )= ( ) 2^1/
1
∑

=

−
n

i

rri                                   (3) 

 
where r is the average utilization of all resources for data centre p. In practice, not all types of resources are 

and hence we only need to consider the resources in the above calculation. This consist of Cold spot Deduction. 
 

2) Cold spot Deduction: 
According to the calculation of all the resources based on the user requests such as number of resources and 

the utilization of resource the data centre are been sorted in descending order. The resources that has lower 
utilization is considered as cold spot deduction and the load is balanced by calculating the response time of each 
VM in the Data centre to return the Efficient VM ID for provisioning it to the user. 

 
B. To Build and integrate Join-Idle-Queue for reserving the Idle VMs: 

This module deals with the implementation of JIQ algorithm in order to reserve the idle VM in the I-Queue 
and to undergo JIQ load balancing problem in order to get the VM when the VM is not found by skewness 
algorithm. Hence the VM is selected from the I-Queue and the load is balanced by calculating Response time to 
find the efficient VM ID and provisioned it to the user. 

 
C. Finding the Efficient VM by Balancing the Load: 

To find the Efficient VM for returning the ID, the Load balancing algorithm is used it is divided into three 
parts: The first part, In initialization phase, the expected response time of each virtual machine is to be found. In 
the second part, the efficient virtual machine is found and in the last part, the ID of efficient virtual machine is 
returned. 

 
VII.  Performance Comparison: 

According to the stimulation results on-demand response time using skewness and Reserved response time 
using JIQ is been compared and the results should be tabulated to find the response time in provisioning the 
resource to the user on demand and from the Idle Queue. Data center1 is created with 40 VMs, data centre 2 is 
created with 50 VMs and goes on. It is implemented across many data centres and found that DC1(data center1) 
gets overloaded and incomplete requests placed in the I-Queue whereas in the DC2 (data center2) all the 
requests are processed. The average response time across each user base is described in Table 1. 
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Table I: Avg Response Time In Skewness Algorithm 

 
On running the skewness algorithm and JIQ, based on the request both runs parallel and stores the Idle VMs 

in the I-Queue. When the request satisfies the already running available VMs are provisioned. Whereas the Idle 
VMs are in a queue. When the prescribed Join Idle Queue algorithm is implemented across the data centres 
created such as data center1 containing 40 VMs and data center2 containing 50 VMs and so on, it is found that 
Comparatively response time is good on getting the Idle VMs which reduces the waiting time and response is 
made as soon as the request arrives. 

The user bases hourly response time on provisioning the VMs by Skewness algorithm can be described in 
the form of graph as follows is shown in Figure 3. 

On arrival of request the dispatcher consults its I-Queue if there is no available VMs hence there is a 
decrease in response time and the request is process soon. Hence the response times from JIQ are found to be 
better when compared to the response time recorded by Skewness Algorithm. It is shown in Table 2. 

 
 

Fig. 3: User Base Hourly Response Times 
 

Table II: Avg Response Time In Join Idle-Queue Algorithm 

 
This shows that the response time is said to be faster when compared with the Skewness algorithm which 

reduces the waiting time of the user. Hence The load of the provisioned resource is properly balanced to 
efficiently utilize the resources for cloud. This leads to the processing of all the requests and results in better 
response time. 

The user bases hourly response time on provisioning Idle VMs by JIQ algorithm can be described in the 
form of graph as follows is shown in Figure 4. 
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Fig. 4: User Base Hourly Response Times 

 
Conclusion: 

 This  Project was aimed to provision the resources required to deploy an n-tier application on to the cloud 
without affecting the performance and load. So far, it was done considering cloud mostly for on-demand 
purposes. Our project tries to device a Skewness algorithm for provisioning the resource (VM) in order to 
satisfy the On-demand user requests and JIQ algorithm for Resource reservation strategy. Also, several factors 
such as user location, network bandwidth, Regulatory compliance’s will be taken into consideration for 
deploying the application thereby, improve the performance of application and cloud. 
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