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Abstract
Cloud computing is a combination of parallel computing and 
distributed computing which is highly scalable. Cloud Computing 
distributes the computational tasks on the resource pool which 
consists of massive computers so that the service consumer can 
gain maximum computation strength, more storage space and 
software services for its application according to its need. In cloud 
environment we can find data intensive and compute intensive 
applications. In data intensive application huge amount of data 
moves from cloud service consumer to host in the cloud and host 
to cloud service consumer. Based on the above two considerations, 
how to select best  host for getting resources and creating a virtual 
machine(VM) to execute applications so that execution becomes  
more efficient  and access cost becomes low as far as possible 
simultaneously is a challenging task. In this paper, a host selection 
technique is proposed for data intensive application. The objective 
here is to minimize overall execution time of the application with 
the help of which we can get better performance.
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I. Introduction
Cloud computing is an evolving technology. Cloud computing 
delivers infrastructure, platform, and software that are made 
available as subscription-based services in a pay-as-you-go model 
to consumers. These services are referred to as Infrastructure as 
a Service (IaaS), Platform as a Service (PaaS), and Software as a 
Service (SaaS) in industries. Cloud computing is Internet-based 
computing. Although many formal definitions have been proposed, 
NIST provides a somewhat more objective and specific definition 
here:
“Cloud computing is a model for enabling convenient, on- demand 
network access to a shared pool of configurable computing 
resources (e.g., networks, servers, storage, applications, and 
services) that can be rapidly provisioned and released with minimal 
management effort or service provider interaction”[1].
Cloud computing can be defined as “a type of parallel and 
distributed system consisting of a collection of interconnected 
and virtualized computers that are dynamically provisioned and 
presented as one or more unified computing resources based on 
service-level agreements established through negotiation between 
the service providers and consumers”[2]. Cloud computing is 
a model that enables on demand access to a shared pool of 
configurable computing resources [1].
The execution time of any application is combination of data 
transfer time and execution time of that application. Data transfer 
time contain transfer time of input and output data The task which 
takes more time in computation than Data transfer is called 
compute intensive task, and The task which takes more time in data 
transfer than Computation is called data intensive application. A 
data intensive computing environment consists of applications that 
produce, manipulate, or analyze large data in the range of hundreds 
of megabytes (MB) to petabytes (PB) and beyond. According to 

Lee et al. [3], the field of data intensive computing constitutes “the 
technologies, the middleware services, and the architectures that 
are used to build useful high-speed, wide area distributed systems”. 
A data intensive application workflow has comparatively higher 
data workloads to manage than its computational load. So proper 
host selection is necessary for data intensive application to get 
better performance.
This paper concentrates on the selection of the host on the data 
center for creating VM on it for submitting the task. The method 
for the problem adopted here is: firstly, to find a set of data centers 
for the task to access all the replicas required, and then to find 
an appropriate data center among them for creating a VM to 
execute the task. Here we select the one who has the minimum 
propagation delay from other data centers in the set of all. Our aim 
is to reduce data transfer time and access cost of data by selecting 
an appropriate set of data centers. In this section, we propose a 
cost aware resource selection for finding a set of data centers and 
finding host on that data center on which we are creating VM to 
execute the job such that execution time of the job becomes less 
as much as possible.

II. Related Works
The problem of resource selection in distributed environment 
has received lots of attention in recent years. In many previous 
works, resource selection refers to the selection of computational 
resource in grid environment. In [4], they proposed an algorithm 
for resource selection problem of computational grids, based 
on the resource-availability prediction using frequent workload 
patterns. In [5], the authors presented a resource selection model 
using decision theory for selecting the best machine to run a task. 
Recently, with the rapid development of data intensive computing, 
many researchers turned their attention to resource selection of 
data-intensive environment, such as data grid [6]. In data-intensive 
environment, besides computational resources, resources to be 
selected include data resources selection, which is equivalent 
to replica selection in data grid. In [7], the author proposed 
Economy-Based File Replication Strategy for a Data Grid. It used 
an auction protocol to select the cheapest replica of a data set by a 
job running on computing element, which is lack consideration of 
the selection of computational resource. In [8], the author proposed 
the datacenter selection based on number of PE available in to the 
host. So that it selects that host which has maximum no of free 
PE. It doesn’t consider delay of transferring data. However, as 
cloud computing is a model of business computing, the value of 
data itself, represented by the economic cost of each replica, is an 
important aspect that cannot be neglected in practice. Therefore, 
based on [7], we propose the model based on data transfer time 
(delay) from user (broker) to data center or host.

III. Simulation Environment

A. CloudSim
The use of real infrastructures such as Amazon EC2 and Microsoft 
Azure for benchmarking the application performance under 
variable conditions is often constrained by the rigidity of the 
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infrastructure. Hence, this makes the reproduction of results that 
can be relied upon, an extremely difficult undertaking.
 A more viable alternative is the use of simulation tools. These tools 
open up the possibility of evaluating the hypothesis in a controlled 
environment where one can easily reproduce results. Simulation-
based approaches offer significant benefits to IT companies. And 
for modeling Cloud Computing environment the simulator that is 
used is CloudSim: a new, generalized, and extensible simulation 
framework that allows seamless modeling, simulation, and 
experimentation of emerging Cloud computing infrastructures 
and application services. By using CloudSim, researchers and 
industry-based developers can test the performance of a newly 
developed application service in a controlled and easy to set-up 
environment. Based on evaluation results reported by CloudSim, 
they can further fine tune the service performance.

B. CloudSim Work Style
CloudSim work style is shown as fig. 1 [9].

Fig. 1:

In general, the tasks from different users are relatively independent; 
we consider there are m users, as User1, User2, ……Userm, n 
independent tasks, as T1, T2 …Tn, n VMs, as VM1, VM2 ……VMn 
and p datacenters, as Datacenter1, Datacenter2 … Datacenterp.
Here are some classes which are used in CloudSim.

1. Data Center Broker or Cloud Broker
This class models a broker, which is responsible for mediating 
negotiations between SaaS and Cloud providers; and such 
negotiations are driven by QoS requirements. The broker acts 
on behalf of SaaS providers. It discovers suitable Cloud service 
providers by querying the Cloud Information Service (CIS) 
and undertakes on-line negotiations for allocation of resources/
services that can meet application’s QoS needs. The researchers 
and system developers must extend this class for evaluating and 
testing custom brokering policies.

2. Vmm Allocation Policy
This abstract class represents a provisioning policy that a VM 
Monitor utilizes for allocating VMs to Hosts. The chief functionality 
of the VmmAllocationPolicy is to select available host in a data 
center that meets the memory, storage, and availability requirement 
for a VM deployment. 

Fig. 2: CloudSim Work Style

3. Vm Scheduler
This is an abstract class implemented by a Host component that 
models the policies (space-shared, time-shared) required for 
allocating processor cores to VMs. The functionalities of this 
class can easily be overridden to accommodate application specific 
processor sharing policies. 

4. Cloudlet
This class models the Cloud-based application services (such 
as content delivery, social networking, and business workflow). 
CloudSim orchestrates the complexity of an application in terms 
of its computational requirements. Every application service has 
a pre-assigned instruction length and data transfer (both pre and 
post fetches) overhead that it needs to undertake during its life-
cycle. This class can also be extended to support modeling of 
other performance and composition metrics for applications such 
as transactions in database-oriented applications. 

5. Cloudlet Scheduler
This abstract class is extended by implementation of different policies 
that determine the share of processing power among Cloudlets in a 
virtual machine. As described previously, two types of provisioning 
policies are offered: space-shared (CloudetSchedulerSpaceShared) 
and time-shared (CloudletSchedulerTimeShared). 

6. Datacenter
This class models the core infrastructure level services (hardware) 
that are offered by Cloud providers (Amazon, Azure, App Engine). It 
encapsulates a set of compute hosts that can either be homogeneous 
or heterogeneous with respect to their hardware configurations 
(memory, cores, capacity, and storage). Furthermore, every 
Datacenter component instantiates a generalized application 
provisioning component that implements a set of policies for 
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allocating bandwidth, memory, and storage devices to hosts and 
VMs. 

7. Host
This class models a physical resource such as a compute or storage 
server. It encapsulates important information such as the amount 
of memory and storage, a list and type of processing cores (to 
represent a multi-core machine), an allocation of policy for sharing 
the processing power among virtual machines, and policies for 
provisioning memory and bandwidth to the virtual machines.

8. Network Topology
This class contains the information for inducing network behavior 
(latencies) in the simulation. It stores the topology information, 
which is generated using BRITE topology generator. 

9. Vm
This class models a virtual machine, which is managed and hosted 
by a Cloud host component. Every VM component has access to 
a component that stores the following characteristics related to a 
VM: accessible memory, processor, storage size, and the VM’s 
internal provisioning policy that is extended from an abstract 
component called the CloudletScheduler.  

IV. Design and Implementation 

A. Model
A cloud environment can be considered as a set of Mdata centers 
D = {d1, d2, dm}, which are connected by links of different 
bandwidths. For an application composed of a set of N independent 
tasks (or jobs) J = {j1, j2, jN} (N >>M), each job j in J, requires 
a set of K datasets, denoted by F j, that are accessed on a subset 
of D.
Consider a task j that has been submitted to a VM, which is created 
on data center d, for execution. For each dataset, the time needed 
to transfer it from d f to d is denoted by Tt (f, d f, d). The estimated 
data transfer time for the Vm, Tt (j), is the maximum value of all 
the times for transferring all the datasets required by the Vm.
Where Rt (df) is the time span from requesting for f d to getting 
the first byte of f. And In addition, the data access cost C ( j) in our 
research is a function of c( f ) , the access cost of each replica f . 
Here, we consider that each replica, whether on local data center 
or on remote data center.

B. Implementation
A cloud application can be considered as a set of independent 
tasks (or jobs), each of which requires multiple resources stored on 
different data centers at different costs, for a job j to be submitted 
to a VM that is created on data center d.
Service Proximity Policy – The broker selects the data center that 
has the least network delay (without considering any processing 
time by the data center). Selection of datasets required following 
steps.
Step 1: Repeat until all the datasets have been covered.
Step 2: Pick the data center di such that it is the average “cheapest” 
to access replicas by selecting the minimal delay.

Fig. 3: Outline of Project

The above step is to select an appropriate data center among all 
other data centers, such that the transfer time to access replicas 
from other datacenters is minimum. Then create a VM on this 
data center selected finally for the task and submit the task to the 
VM. Here the selection of the final data center is mainly base on 
the proximity of the data centers. Following algorithm gives the 
steps of getting data center which is best for creating VM on it 
and having shortest path. 

C. Proposed Algorithm
Begin Main 

For a Vm , create the adjacency matrix A with Broker forming 1. 
the rows and host forming the columns.
Sort the row of matrix A in the ascending order of the delay 2. 
and Store it in S[ ]. 
i=03. 
Repeat step 4 and 5 Until Vm created on S[i] 4. 
i++    5. 

End Main
Here we construct the delay matrix which contains delay of each 
pair of node using shortest path algorithm. Now when broker 
sends request to host for resources, First broker will select the host 
which has minimum delay for communication. For this generate 
one array S which Store the host id in ascending order of delay. 
Then Allocate host for Vm it select first element in array and check 
Vm is created or not. If resources available for that Vm then new 
Vm are created else select next host from S until suitable host is 
not found or all hosts are check.

V. Results
We implemented our proposed algorithm with ten datacenters 
and five brokers. Each data center contains different number of 
hosts which are connected through high capacity network links. 
In our experiments, randomly generate the bandwidth and delay 
of link. We do the experiment taking the no of jobs 5, 10, 15, 20, 
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25, 30.  Result of the experiment is shown below.

Fig. 5: Comparison Between Existing and Proposed System

Results in the graph shows when we use proposed algorithm for 
getting nearest data center and creating VM on it for execution of 
job, we got better output that is we got less propagation delay and 
less time to execute the job. Here we have taken average execution 
time for different no of cloudlets. As shown in the graph for less 
no of cloudlets it takes half of the time for proposed system as 
compare to normal system. As no of cloudlet increases the gap 
between  average execution time of normal system and proposed 
system decreases.   

VI. Conclusions 
This paper presents the solution of selecting host for cloud based 
data intensive application which requires huge amount of data 
or resources for execution. Here proposed system selects the 
host within the region and increases locality, in other words it 
selects the host with minimum propagation delay (short distance). 
So that it minimizes input and output data travelling time and 
hence minimize overall completion time of jobs in data intensive 
applications.  
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