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Abstract
These days many virtual servers can be run over the same hardware 
while using small resources. Applications and software are being 
developed and deployed through the web interfaces over virtual 
datacenters. Cloud computing has the ability to use applications 
and software over the Internet which can store and protect the data 
while providing a service. It improves energy efficiency and lows 
management costs. The aim to build a cloud computing network 
and provide a security service through the platform. As today the 
traditional systems are being replaced with the cloud systems. It 
has introduced some major changes in the way enterprises are 
handling their information system and assets.
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I. Introduction
Cloud computing is a model for enabling ubiquitous, 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].
This cloud model promotes availability and is composed of five 
essential characteristics, three service models, and four deployment 
models.

Fig. 1: 

A. Essential Characteristics

1. On-demand self-service
A consumer can unilaterally provision computing capabilities, such 
as server time and network storage, as needed automatically without 
requiring human interaction with each service’s provider. 

2. Broad Network Access
Capabilities are available over the network and accessed through 
standard mechanisms that promote use by heterogeneous thin or 

thick client platforms (e.g., mobile phones, laptops, and PDAs).

3. Resource Pooling
The provider’s computing resources are pooled to serve multiple 
consumers using a multi-tenant model, with different physical and 
virtual resources dynamically assigned and reassigned according 
to consumer demand. There is a sense of location independence 
in that the customer generally has no control or knowledge over 
the exact location of the provided resources but may be able to 
specify location at a higher level of abstraction (e.g., country, state, 
or datacenter). Examples of resources include storage, processing, 
memory, network bandwidth, and virtual machines[1-2].

4. Rapid Elasticity
Capabilities can be rapidly and elastically provisioned, in some 
cases automatically, to quickly scale out and rapidly released to 
quickly scale in. To the consumer, the capabilities available for 
provisioning often appear to be unlimited and can be purchased 
in any quantity at any time.

5. Measured Service
Cloud systems automatically control and optimize resource use 
by leveraging a metering capability at some level of abstraction 
appropriate to the type of service (e.g., storage, processing, 
bandwidth, and active user accounts). Resource usage can be 
monitored, controlled, and reported providing transparency for 
both the provider and consumer of the utilized service.

B. Service Models

(i). Cloud Software as a Service (SaaS)
The capability provided to the consumer is to use the provider’s 
applications running on a cloud infrastructure. The applications are 
accessible from various client devices through a thin client interface 
such as a web browser (e.g., web-based email). The consumer 
does not manage or control the underlying cloud infrastructure 
including network, servers, operating systems, storage, or even 
individual application capabilities, with the possible exception of 
limited user-specific application configuration settings [3].

(ii). Cloud Platform as a Service (PaaS)
The capability provided to the consumer is to deploy onto the 
cloud infrastructure consumer-created or acquired applications 
created using programming languages and tools supported by the 
provider. The consumer does not manage or control the underlying 
cloud infrastructure including network, servers, operating systems, 
or storage, but has control over the deployed applications and 
possibly application hosting environment configurations.

(iii). Cloud Infrastructure as a Service (IaaS)
The capability provided to the consumer is to provision processing, 
storage, networks, and other fundamental computing resources 
where the consumer is able to deploy and run arbitrary software, 
which can include operating systems and applications[4]. The 
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consumer does not manage or control the underlying cloud 
infrastructure but has control over operating systems, storage, 
deployed applications, and possibly limited control of select 
networking components (e.g., host firewalls).

1. Deployment Models

(i). Private Cloud
The cloud infrastructure is operated solely for an organization. 
It may be managed by the organization or a third party and may 
exist on premise or off premise.

(ii). Community Cloud
The cloud infrastructure is shared by several organizations 
and supports a specific community that has shared concerns 
(e.g., mission, security requirements, policy, and compliance 
considerations). It may be managed by the organizations or a 
third party and may exist on premise or off premise.

(iii). Public Cloud
The cloud infrastructure is made available to the general public 
or a large industry group and is owned by an organization selling 
cloud services.

(iv). Hybrid Cloud
The cloud infrastructure is a composition of two or more clouds 
(private, community, or public) that remain unique entities but 
are bound together by standardized or proprietary technology that 
enables data and application portability (e.g., cloud bursting for 
load-balancing between clouds).

2. Challenges in Cloud Computing
The development of cloud computing solutions brings several 
technical challenges to cloud developers [2-3]. These challenges 
can be grouped in three main areas: negotiation, decision, and 
operation. In the negotiation area, these are the challenges relative 
to how application developers interface with the cloud as well as 
the description of the cloud offerings. It includes also the definition 
of the programmability level that the cloud solution will offer. The 
decision area copes with the main problem that clouds faces behind 
the scenes: How virtual resources can be scheduled to meet user 
requirements, for example? Last, the operation area is associated 
with the enforcement of decisions and the communication between 
cloud elements. The following sub-sections discuss in details the 
main challenges in each one of these areas.

II. Resource Allocation in Clouds
In cloud computing, Resource Allocation (RA) is the process of 
assigning available resources to the needed cloud applications over 
the internet. Resource allocation starves services if the allocation is 
not managed precisely.  Resource provisioning solves that problem 
by allowing the service providers to manage the resources for 
each individual module. Resource Allocation Strategy is all about 
integrating cloud provider activities for utilizing and allocating 
scarce resources within the limit of cloud environment so as 
to meet the needs of the cloud application. It requires the type 
and amount of resources needed by each application in order to 
complete a user job. The order and time of allocation of resources 
are also an input for an optimal RAS.
Resource users (cloud users) estimates of resource demands to 
complete a job before the estimated time may lead to an over-
provisioning of resources. Resource providers’ allocation of 

resources may lead to an under-provisioning of resources. To 
overcome the above mentioned discrepancies, inputs needed from 
both cloud providers and users for a RAS as shown in table I. 
From the cloud user’s angle, the application requirement and 
Service Level Agreement (SLA) are major inputs to RAS. The 
offerings, resource status and available resources are the inputs 
required from the other side to manage and allocate resources to 
host applications by RAS. The outcome of any optimal RAS must 
satisfy the parameters such as throughput, latency and response 
time. Even though cloud provides reliable resources, it also poses a 
crucial problem in allocating and managing resources dynamically 
across the applications.

III. Previous Works
In[5] authors suggest that cloud computing is a model for enabling 
convenient, on-demand network access to a shared pool of 
configurable computing resources. To provide cloud computing 
services economically, it is important to optimize resource  
allocation under the assumption that the required resource can 
be taken from a shared resource pool. In addition, to be able to 
provide processing ability and storage capacity, it is necessary 
to allocate bandwidth to access them at the same time. This 
paper proposes an optimal resource allocation  method for cloud 
computing environments. First, this paper develops a resource 
allocation model of cloud computing environments, assuming both 
processing ability and bandwidth are allocated simultaneously 
to each service request and rented out on an hourly basis. The 
allocated resources are dedicated to each service request. Next, 
this paper proposes an optimal joint multiple resource allocation 
method, based on the above resource allocation model. It is 
demonstrated by simulation evaluation that the proposed method 
can  reduce the request loss probability and as a result, reduce the 
total resource required, compared with the conventional allocation 
method. Then, this paper defines basic principles and a measure 
for achieving fair resource allocation among multiple users in a 
cloud computing environment, and proposes a fair joint multiple 
resource allocation method. It is demonstrated by simulation 
evaluations that the proposed method enables the fair resource 
allocation among multiple users without a large decline in resource 
efficiency.
Goudarzi, Hadi et. al[6] With increasing demand for high 
performance computing and data storage, distributed computing 
systems have attracted a lot of attention. Resource allocation is 
one of the most important challenges in the distributed systems 
specially when the clients have some Service Level Agreements 
(SLAs) and the total profit in the system depends on how the 
system can meet these SLAs. In this paper, an SLA-based resource 
allocation problem for cloud computing is considered and a 
distributed solution to this problem is presented. The processing, 
data storage, and communication resources are considered as three 
dimensions in which optimizations are performed. Simulation 
results demonstrate that the proposed heuristic algorithm is robust 
(produces high quality solutions independent of the initial solution 
provided) and produces solutions very close to the “optimum” 
(best solution found by Monte Carlo simulation). 
In this paper, the problem of multi dimensional SLA-based 
resource allocation in the cloud computing system is considered. 
SLA is defined based on a utility function which decreases 
when the average response time of the requests is increased. 
The response time based on the different allocation of resources 
for different servers and the clusters is modeled and used in the 
profit optimization problem. The problem is formulized based 



IJCST  Vol. 5, ISSue 2, AprIl - June 2014  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 422   InternatIonal Journal of Computer SCIenCe and teChnology

on Generalized Processor Sharing and an elaborate multi-stage 
heuristic algorithm is used to solve the problem. The system is 
modeled to demonstrate the quality of the final solution based 
on a modified version of the proportional share allocation and 
the optimal result based on the enumeration. In future works, 
the model will be expanded to deployment of complex multi-tier 
applications in a cloud computing infrastructure.
Yau, Stephen et al [7], describe that due to its major advantages, 
service-oriented architecture (SOA) has been adopted in various 
distributed systems, such as web services, grid computing systems, 
utility computing systems and cloud computing systems. These 
systems are referred as service-based systems (SBS). In order to 
effectively use these systems in various applications, one major 
challenge which must be addressed is to manage the quality of 
services (QoS) to satisfy users’ requirements. In SBS, multiple 
services are often hosted by the same server and compete for the 
limited system resources of the server, such as CPU-time, memory 
and network bandwidth. In addition, service compositions, resource 
status of servers, workflow priorities and QoS requirements are 
usually dynamically changing in runtime. Hence, it is necessary 
to have effective techniques to allocate the system resources to 
each service provided by a server in order to satisfy the QoS 
requirements of multiple workflows in SBS. In this paper, a 
resource allocation approach is presented to adaptively allocating 
the system resources of servers to their services in runtime in 
order to satisfy one of the most important QoS requirements, the 
throughput, of multiple workflows in SBS. they have discussed 
the challenges for adaptive resource allocation to manage the 
QoS in SBS. We have presented a resource allocation approach 
to adaptively allocating the system resources of servers to their 
services in runtime in order to satisfy the throughput requirements 
of multiple workflows in SBS. To develop our approach, we have 
developed the RAT model for an atomic service and the BNF 
representation model for SBS, and an algorithm to automatically 
generate a linear programming optimization problem from the 
BNF representation model of SBS. We have also shown that our 
algorithm will find the optimal resource allocation in polynomial 
time. The demonstration results show that our dynamic resource 
allocation approach can substantially increase the throughput of 
a SBS. Future research includes the extension of our adaptive 
resource allocation approach to e other QoS features, such as 
timeliness, accuracy and security.
Raghavendra Rao et. al[8] explain that the computational world is 
becoming very large and complex. Cloud computing has emerged 
as a new paradigm of computing and also has gained attention 
from both academic and business community. Its utility-based 
usage model allows users to pay per use, similar to other public 
utility such as electricity, with relatively low investment on the end 
devices that access the cloud computing resources. Cloud users 
can request/rent resources as they become necessary, in a much 
more scalable and elastic way. A provision should be made so that 
all resources are made available to the users to satisfy their need. 
This paper reviews various resource allocation strategies in a cloud 
computing environment. In cloud paradigm, an effective resource 
allocation strategy is required for achieving user satisfaction and 
maximizing the profit for cloud service providers. This paper 
summarizes the classification of RAS and its impacts in cloud 
system. Some of the strategies discussed above mainly focus on 
CPU, memory resources but are lacking in some factors.

IV. Conclusion
The computational world is becoming very large and complex. 
Cloud computing has emerged as a new paradigm of computing 
and also has gained attention from both academic and business 
community. Its utility-based usage model allows users to pay per 
use, similar to other public utility such as electricity, with relatively 
low investment on the end devices that access the cloud computing 
resources. Cloud users can request/rent resources as they become 
necessary, in a much more scalable and elastic way. A provision 
should be made so that all resources are made available to the 
users to satisfy their need. This paper reviews various resource 
allocation strategies in a cloud  computing environment
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