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Abstract: Cloud computing is the next generation of
technology which unifies everything into one. It is an on
demand service because it offers dynamic flexible
resource allocation for reliable and guaranteed services in
pay as-you-use manner to public. In Cloud computing
multiple cloud users can request number of cloud services
simultaneously. So there must be a provision that all
resources are made available to requesting user in
efficient manner to satisfy their need. In this paper a
review of various policies for dynamic resource allocation
in cloud computing is shown based on Topology Aware

Resource Allocation (TARA), Linear Scheduling
Strategy for Resource Allocation and Dynamic
Resource Allocation for Parallel Data Processing.

Moreover, significance, advantages and limitations of
using Resource Allocation in Cloud computing systems is
also discussed. The other challenges of resource allocation
are meeting customer demands and application
requirements. In this paper, various resource allocation
strategies and their challenges are discussed in detail. It is
believed that this paper would benefit both cloud users
and researchersin overcoming the challenges faced.
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l. INTRODUCTION

Cloud computing emerges as a new computing paradigm
which aims to provide reliable, customized and QoS (Quality
of Service) guaranteed computing dynamic environments for
end-users [22].Distributed processing, parallel processing
and grid computing together emerged as cloud computing.
The basic principle of cloud computing is that user data
is not stored locally but is stored in the data center of internet.
The companies which provide cloud computing service could
manage and maintain the operation of these data centers. The
users can access the stored data at any time by using
Application Programming Interface (API) provided by cloud

providers through any terminal equipment connected to the
internet.

Not only are storage services provided but also hardware and
software services are available to the general public and
business markets. The services provided by service providers
can be everything, from the infrastructure, platform or
software resources. Each such service is respectively called
Infrastructure as a Service (laaS), Platform as a Service
(PaaS) or Software as a Service (SaaS) [45].

There are numerous advantages of cloud computing, the most
basic ones being lower costs, re-provisioningo f
resources and remote accessibility. Cloud computing lowers
cost by avoiding the capital expenditure by the company in
renting the physical infrastructure from a third party
provider. Due to the flexible nature of cloud computing, we
can quickly access more resources from cloud providers
when we need to expand our business. The remote
accessibility enables us to access the cloud services from
anywhere at any time. To gain the maximum degree of the
above mentioned benefits, the services offered in terms
of  resources should be allocated optimally to the
applications running in the cloud. The following section
discusses the significance of resource allocation.

Significance of Resource Allocation

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.

a) Resource contention situation arises when two
applications try to access the same resource at the same time.
b) Scarcity of resources arises when there are limited
resources.

¢) Resource fragmentation situation arises when the
resources are isolated. There will be enough resources but
not able to allocate to the needed application.

d) Over-provisioning of resources arises when the
application gets surplus resources than the demanded one

Parameter Provider Customer
Provider Offerings v -
Resource Status v -
Available Resources v -

Application Requirements -

Agreed Contract Between v
Customer and provider

Table. 1. INPUT PARAMETERS
1. RELATED WORK
Very little literature is available on this survey paper in cloud

computing paradigm. Shikharesh et al. in paper [30]
describes the resource allocation challenges in clouds from
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the fundamental point of resource management. The paper
has not addressed any specific resource allocation strategy. It
is evident that the paper which analyzes various resource
allocation strategies is not available so far. The proposed
literature focuses on resource allocation strategies and its
impacts on cloud users and cloud providers. It is believed that
this survey would greatly benefit the cloud users and
researchers.

. RESOURCE ALLOCATION STRATEGIES
(RAS) AT A GLANCE

The input parameters to RAS and the way of resource
allocation vary based on the services, infrastructure and the
nature of applications which demand resources. The
schematic diagram depicts the classification of Resource
Allocation Strategies (RAS) proposed in cloud paradigm.
The following section discusses the RAS employed in cloud.

A. Execution Time

Different kinds of resource allocation mechanisms are
proposed in cloud. Inthe work by Jiani at.al [15], actual task
execution time and preemptable scheduling is considered for
resource allocation. It overcomes the problem of resource
contention and increases resource utilization by using
different modes of renting computing capacities. But
estimating the execution time for a job is a hard task for a
user and errors are made very often [30]. But the VM model
considered in [15] is heterogeneous and proposed for laaS.

B. Policy

Since centralized user and resource management lacks in
scalable management of users, resources and organization-
level security policy [6], Dongwan et al. [6] has proposed a
decentralized user and virtualized resource management for
laaS by adding a new layer called domain in between the user
and the virtualized resources. Based on role based access
control (RBAC), virtualized resources are allocated to users
through domain layer.

C. Virtual Machine (VM)
A system which can automatically scale its infrastructure
resources is designed in [24]. The system composed of a
virtual network of virtual machines capable of live
migration across multi- domain physical infrastructure

V. DIFFERENT RESOURCE ALLOCATION
POLICIES

a. A time-drivenadaptive mechanism for cloud
resource allocation

Cloud computing service providers deliver their resources
based on virtualization to satisfy the demands of users.
In cloud computing, the amount of resources required can
varyperuser request. Therefore,the providers have
to offer Different amounts of virtualized resources per
request.To provide worldwide service, a provider may have
data centers that are geographically distributed throughout
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the world. Likewise, the user locations vary in geographic
location. Since cloud computing services are delivered over
the internet, there may be undesirable response latency
between the users and the data centers. Hence, for the best
service, the provider needs to find a data center and physical
machine that has a light workload and is geographically
close to the user.The proposed model finds the best match
for the wuser requests based on two evaluations: 1) the
geographical distances between the user and data centers and
2) the workload of data centers. Hence, the model allows the
users to find a data center that is guaranteed to be the closest
distance and have the lightest workload. Also, it finds a
light workload physical machine within the data center for a
provider.

SLA-based Resource
Multi-tier Cloud Computing

b. Multi-dimensional
Allocation for
Systems

Resource allocation is the most important challenges in cloud
computing. The service provider should work hard for
allocating resources based on the client’s SLA (Service
Level Agreement).Force directed search algorithm is the
solution for SLA based resource allocation problem for
multi-tier applications in cloud computing .This algorithm
considers the Gold SLA, and Bronze SLA. The provider
gives the guarantee for the response time in Gold SLA. The
requests are moved forward and backward in multi-tier
service model. The server serves the backward requests.
Probability Distribution Function (PDF) is used for finding
the arrival rate in the Gold SLA. The resource management
problem’s aim is to maximize the total profit.

c. Multi-dimensional Resource Allocation
Algorithm in cloud Computing

Cloud computing has emerged as a new technology and it has
been increasingly adopted in many areas including science
and engineering as well as business. How to arrange large-
scale jobs submitted to cloud in order to optimize resource
allocation and reduce cost is an issue of common concern.
Paper present are two common ways to optimize resource
utilization. One is at the application level when applications
are arriving; other is in the period of applications running. In
this paper, author makes effort on the former way to address
multi-dimensional resource allocation problem by proposing
a resource allocation scheme using fewer nodes to process
user’s applications. To address multi-dimensional resource
allocation problem, raises several concerns.

d. SLA-based Resource Allocation for Software as a
Service Provider (SaaS) in Cloud Computing
Environments

SaaS is a software delivery method that provides access
to software and its functions remotely as a Web-based
service. It allows organizations to access business
functionality at a cost typically less than paying for licensed
applications since Saa$S pricing is based on a monthly fee. In
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order to deliver hosted services to customers, SaaS
companies have to either maintain their own hardware or rent
it from infrastructure providers. This requirement means that
SaaS providers will incur extra costs. Though the cost of the
resources has to be minimum, it is also important to satisfy
a minimum service level to customers. Saas providers are
able to manage the variety of customers, mapping customer
requests to infrastructure level parameters and co nsidering
heterogeneity of Virtual Machines. The allocation
method uses two different algorithms such as
ProfminVmMaxAvaiSpace and ProfminVmMinAvaiSpace.
First algorithm is designed to minimize the number of VMs
by utilizing already initiated VMs. The criterion for reusing
VM is, it should have maximum available space. The
algorithm optimizes the profit by minimizing number of
initiated VM. Moreover, it minimizes number of
violations caused by service upgrade because VM has the
maximum available space. In such a way, it reduces the
penalty caused by upgrading service. The disadvantage of
this algorithm is that it can decrease the profit. The maximum
available space is occupied by small number of accounts and
it leading other requests to be served by a new VM. To
overcome the disadvantages of this algorithm, reducing the
space wastage by wusing minimum available space
(MinAvaiSpace) Strategy instead of MaxAvaiSpace
Strategy. When there are more than one VM with same type,
deployed with the same product type as customer request
required, the VMs with enough available space to serve are
selected. Then request is scheduled to the machine with the
minimum available space in a best-fit manner). The proposed
algorithms minimize the SaaS provider’s cost and the
number of SLAViolations based on the dynamic allocation
of resources to requests.

e. Adaptive Resource Allocation for Pre-empt able
Jobs in Cloud Systems

In this paper authors propose an adaptive resource allocation
algorithm for the cloud system with preempt able tasks in
which algorithms adjust the resource allocation adaptively
based on the updated of the actual task executions. Adaptive
list scheduling (ALS) and adaptive  min-min
scheduling(AMMS) algorithms are used for task
scheduling which includes static task scheduling, for static
resource allocation, is generated offline. The online adaptive
procedure is use for re- evaluating the remaining static
resource allocation repeatedly with predefined frequency. In
each reevaluation process, the schedulers are re-calculating
the finish time of their respective submitted tasks, not the
tasks that are assign to that cloud. Policy based resource
allocation in laaS cloud [6] Most of the Infrastructure as a
Service (laaS) clouds use simple resource allocation policies
like immediate and best effort. Immediate allocation policy
allocates the resources if available, otherwise the request is
rejected. Best-effort policy also allocates the requested
resources if available otherwise the request is placed in a
FIFO queue. It is not possible for a cloud provider to satisfy
all the requests due to finite resources at a time. Haizea is a
resource lease manager that tries to address these issues by
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introducing complex resource allocation policies. Haizea
uses resource leases as resource allocation abstraction and
implements these leases by allocating Virtual Machines
(VMs). Haizea supports four kinds of resource allocation
policies: immediate, best effort, advanced reservation and
deadline sensitive. Proposed dynamic planning based
scheduling algorithm is implemented in Haizea that can
admit new leases and prepare the schedule whenever a new
lease can be accommodated. Experiments results show that it
maximizes resource utilization and acceptance of leases
compared to the existing algorithm of Haizea.

V. CONCLUSION

Scheduling is one of the most important tasks in cloud
computing environment. In this paper, we have analyzed
various scheduling algorithm and tabulated various
parameter. We have noticed that disk space management is
critical issue in virtual environment. EXxisting scheduling
algorithm gives high throughput and cost effective but they
do not consider reliability and availability. So we need
algorithm that improves availability and reliability in cloud
computing environment. In future enhancement will propose
a new algorithm for resource scheduling and comparative
with existing algorithms.
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