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Abstract— Cloud computing is a combination of parallel, grid and distributed computing which includes virtualization 
techniques. It provides on-demand service and offers dynamic computing infrastructure and resource allocation in an 
efficient and optimal way. Resource allocation is the mechanism where the resources are allocated to every cloud user by the 
cloud service providers. It is a challenging task to use an efficient and optimal technique for resource provisioning and 
allocation. The various factors like cost, response time, dynamic allocation etc. should be considered while selecting a 
resource allocation technique. In this document, a literature survey is carried out on the various methodologies of resource 
allocation in cloud computing. A discussion on the different methods implemented and their characteristics are put together 
to form a survey. 
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I. INTRODUCTION 

 
Cloud computing is a utility based system which 
gives users on-demand access to a shared pool of 
computing resources over the network. These 
resources can include network, server, storage, 
application, services and so on. They can be 
provisioned quickly as a service rather than a product 
as and when needed and released after usage without 
much effort from the user side. Cloud has three 
service models and four deployment models. Some of 
the characteristics of cloud computing include 
flexibility, maintenance, multitenancy, cost etc.  
 
Flexibility is offered through scalability. It refers to 
the system’s ability to adapt and scale to different 
types of workload. It is easier to maintain cloud 
computing applications since they will not be 
installed on each user’s computer and they can be 
accessed from multiple locations. Multitenancy 
implies sharing of resources like application, 
database, etc. by multiple tenants or users. Service 
providers of cloud make the claim that reduction in 
cost is possible by using cloud. The cost factor 
involved in setting up their own servers, storage, etc. 
is considerably reduced as these are handled by the 
service providers managing the cloud. 
The service models of cloud include Infrastructure as 
a Service(IaaS), Platform as a Service(PaaS), 
Software as a Service(SaaS). The deployment models 
of cloud include public cloud, private cloud, hybrid 
cloud and community cloud [12]. The private cloud is 
created by a single organization for their own usage. 
The public cloud is created for the use of public. It 
may be created by any organization or entity which 
provides cloud services. The community cloud is 
shared between two or more organizations with 
common interests. The hybrid cloud is a combination 
of two or more public, private or community cloud 
model. 

With the benefits of cloud computing comes its own 
set of challenges. Some of the challenges faced by the 
cloud computing system are security, reliability, 
SLA, pricing, effective resource allocation. Resource 
management in cloud computing deals with the fact 
that the workloads dealt by cloud are fluctuating. It 
becomes a major concern to effectively allocate the 
resources to the organization or entity as per the 
varying workloads created dynamically. It is also 
required to optimize the resources being allocated. 
Resource allocation means allocating optimal 
resources to the jobs requested by the user so that 
these jobs are completed efficiently. In terms of cloud 
environment, it means allocating a virtual machine 
satisfying the configurations mentioned by the user 
[11]. Another way to do this is by having predefined 
virtual machines with in-built environment. Users 
must submit their jobs or workloads which may have 
their own time constraints. The effective way in 
which these workloads can be allocated to the virtual 
machines and processed is another form of resource 
allocation possible method in the cloud.  
Most of the cloud vendors use the pay-as-you-go 
pricing model. Users of the cloud get in contact with 
the service providers to complete their tasks which 
will need resources like application, servers, storage, 
etc. in varying measures. Users will pay for the 
resources utilized by them. Due to the increased 
demand for resources there has been more 
disagreements between the cloud service providers 
and cloud users. This results in suboptimal usage of 
cloud resources due to ineffective transactions 
between them. 
There must be an effective Service Level Agreement 
(SLA) between the cloud vendors and the client. This 
SLA should contain the resource requirements of the 
client like CPU and memory [11]. It should also 
contain the Quality of Service requirements like cost, 
response time and so on. The cost factor should also 
be negotiated and mentioned in the SLA. Effective 
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provisioning of the resources is one of the challenges 
in resource allocation in cloud. The VMs must be 
assigned to the users as per their workload 
requirements of CPU, RAM, etc. The jobs submitted 
by the multiple users should be scheduled in such a 
way that each job must be executed as per the timing 
constraints and deadlines specified. Job scheduling is 
an important aspect of resource provisioning. Since 
there are so many users using the cloud, it can also 
happen that the resources are overbooked. Users will 
submit their workload requests to the service 
providers for allocating the VMs for the jobs. Since 
the jobs should be scheduled considering the time 
constraints for each job, there will be many requests 
pending to be executed for each VM.  
The scalability factor also should be considered while 
allocating resources. When there is a sudden increase 
in the workloads, the resources should be scaled in 
such a way that there is no disruption of service. The 
load balancing factor should also be considered while 
allocating resources. It can so happen that while some 
resources or VMs may be overbooked while others 
may be underutilized without any job scheduled to it. 
The load must be effectively balanced for optimal 
utilization of resources. The pricing model for 
allocating resources should be in such a way that it 
should be beneficial to both the service providers and 
the users of the cloud. The cloud user should benefit 
by quality of service and vendors should gain by 
maximization of profit. Quality of service 
requirements of the customers should be fulfilled by 
the service providers which includes cost, response 
time, throughput and so on. 
These were some of the issues related to resource 
allocation in cloud. There have been lots of research 
work which have dealt with the issues of resource 
allocation in cloud and have given different 
methodologies and effective solutions to these issues.  
This paper is a survey on all the related work already 
done on resource allocation in cloud. Section 2 
presents a detailed literature survey on the same and 
Section 3 mentions the conclusion. 
 
II. LITERATURE SURVEY 
 
Resource allocation is one of the challenges in cloud 
computing. There are many methodologies or systems 
proposed by researchers to improve the allocation of 
resources efficiently in the cloud. The tasks in 
resource allocation including provisioning of VMs, 
job scheduling, load balancing of resources, 
scalability, cost factor, etc. are all addressed in one or 
more of the proposed systems. In this survey, we have 
a discussion on some of the works done in this area.  
 In Figure 1, with a tree diagram we can 
have a look at the different factors which deals with 
the resource allocation strategies with examples of 
methodologies. 
 Chao-Tung Yang et al. [1] mentioned that a 
virtual machine can be considered as an independent 

operating system. A cluster environment created from 
the virtual machines can help in providing a stable 
service, but it can also present unpredictable 
workloads. They say that most of the virtual 
machines are statically load balanced. They have 
developed an adaptive resource control system on a 
virtual machine cluster that dynamically adjusts the 
resources shared to individual systems to satisfy 
Dynamic Resource Allocation(DRA) goals. They 
have designed the OpenNebula core to support 
services deployment. The scheduler component makes 
the decisions on the placement of VMs. The scheduler 
receives information on all the requests which is 
received by OpenNebula and tries to make current and 
future scheduling decisions, resource allocations and 
deployment of commands for the OpenNebula core 
based on this information. The scheduler provides a 
rank scheduling policy. 

The authors say that the DRA is an efficient 
approach to increase the availability of host machines. 
Experimental results using High Performance 
Computing Challenge (HPCC) show that DRA has 
good performance and utilization. They say that their 
DRA algorithm works efficiently in determining 
which virtual machine is having an increase in load so 
that it will migrate such virtual machines to another 
host machine. The goal of their approach is to have 
identical load on all the CPU and memory of the host 
machines. In future they plan to dynamically change 
the cluster capacity. 

Pandaba Pradhan et al. [2] propose an 
algorithm to optimize the resources being allocated in 
the cloud. They present a modified round robin 
resource allocation algorithm to satisfy the demands 
of the customer by reducing the waiting time.  
 They discuss about the different resource 
allocation policies currently available. Round Robin 
Algorithm is one of the oldest, simplest and most 
widely used scheduling algorithm which works on 
time sharing systems. Another algorithm is the SJF 
algorithm. This algorithm chooses the shortest job 
first always. SJF needs to know how long will a 
process run. This is hard to implement. So SJF is not 
widely used scheduling scheme. Whereas Round 
Robin is designed for time-sharing systems since it is 
a pre-emptive scheduler. It will not wait for a process 
to finish execution. It will wait for the time quantum 
to expire and will assign a new quantum to the 
process if it’s not completed.   
 The authors present a modified Round Robin 
algorithm. In brief in this modified algorithm the start 
time is equal to the time of the first request, which 
changes after the first request ends. When a new 
request is added, the algorithm calculates the average 
of the sum of times of the requests in the ready queue 
along with the new request arrived.  
 The experimental result shows that the turnaround 
time and waiting time of processes is reduced with 
this algorithm. In this modified algorithm proposed 
by them, they have considered the time quantum to be 
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dynamic. The authors plan to modify the time 
quantum further in future. 
 Narander Kumar et al. [3] presented an auction 
mechanism which is market-driven, and is used to 
identify users for the allocation of resources based on 
their payment capacities and implement a payment 
strategy based on client’s preferred services.  One of 

the best ways of resource allocation is online and 
offline auction mechanism. They have presented a 
resource allocation technique in two steps: a market-
driven auction mechanism which guarantees profit to 
the cloud service provider and a preference based 
payment process which ascertains that the auction 
winner pays lesser amount than the

Figure 1: Tree diagram of resource allocation parameters 

bid value provided he has put forth his best paying 
capacity.  
The presented resource allocation technique is a 
three-step process. The first step is the Pre-auction. In 
this step the cloud service provider sets up the 
starting price of each type of VM instance. This 
starting price of a VM instance is taken as the last 
mean bid price of the previous allocation step. This 
bid price is based on current demand. The second step 
is market-driven open-auction. At the beginning of 
this step, the service provider declares the starting 
price of each type of VMs. Now he asks the cloud 
users to bid for the type of resources they want. The 
users should offer a bid price based on their highest 
payment capacity. This will enable them to win the 
auction and the final price which they must pay will 
be less than the bid amount. The final step is 
preference-driven payment. The winners list is given 
by the service providers. They also display a 
preferences table which will decide the payment to be 
done by the users for each of their preferences. The 
actual amount to be paid by the user depends on the 
preferences that they choose. Finally, the actual 
payment to be done by the user will be less than the 
best-bid price that he had given during the auction. 
The results are compared with the VCG auction 
mechanism and it shows that their technique is better 
compared to VCG. Concluding the paper, the authors 
say that the proposed technique has a truthful auction 
and fair payment mechanism. It also has performance 

benefits over VCG auction mechanism. The plan by 
the authors is to extend the mechanism by including 
an energy efficient scheduling strategy to allot tasks 
to suitable VMs. 
 Chandrashekhar S. Pawar et al. [4] proposed an 
algorithm which considers preemptable task 
execution and multiple SLA parameters. The 
approaches that are used till now takes into 
consideration only a single SLA parameter like cost 
of execution, execution time etc. The scheduling of 
tasks can be done effectively by considering a 
combination of SLA rather than a single SLA. Figure 
2 shows a basic block model on Resource Allocation 
in Cloud. 
The authors describe a SLA based resource 
provisioning and preemptible task execution 
methodology. The service requests from the customer 
come to the service portal. This passes the request to 
the request management and processing component 
which validates the request with the help of SLA. If 
it’s a valid request it is now passed to the scheduler 
and load balancer. Now to deploy the requested 
service, the scheduler selects the VMs based on the 
SLA and priority through the provisioning engine in 
the PaaS layer. The load balancer manages the 
service provisioning among the VMs. The VMs on 
the virtualization layer is managed by the provision 
engine. 
The advantage of designing in this way is to schedule 
jobs on the VMs which will be compliant to the SLA 
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and does not perform any SLA violations. The 2nd 
proposed method by the author is the preemptable 
task execution method. When a scheduler receives a 
request from the user, it will divide the request into 
tasks. Initially static allocation is done. Two greedy 
algorithms are used for this: cloud list 
scheduling(CLS) and cloud min-min 
scheduling(CMMS). Once these methods are 
executed they will form a list of tasks as per their 
priority, resources can be allocated to tasks based on 
the list formed. When all the previous tasks of the 
assigned task are finished and the resources allocated 
to them are available, the assigned task will start its 
execution. 
  

 
Figure 2: Basic blocks of Resource Allocation in Cloud 

 
The experimental results show that this algorithm has 
minimum average execution time. 
 Jyotiska Nath Khasnabish et al. [5] proposed T-
BICA(Tier-centric Business Impact and Cost 
Analysis), a tier -centric optimal resource allocation 
algorithm to approach the issue of over-provisioning 
of IT resources in enterprise cloud environments i.e., 
the private cloud which is caused by traditional on-
demand resource allocation techniques in multi-tier 
cloud systems. Modern businesses which are based 
on cloud are mostly multi-tier to handle complex real-
time online processing. T-BICA will help 
organizations to significantly reduce the CapEx and 
OpEx of supporting the necessary host environments.  
 The authors say that there have been many 
resource allocation techniques proposed for enterprise 
private clouds, but they fail to monitor the resource 
utilization at individual tier of business services. A 
multi-tier cloud system consists of Web, Application 
and Database tiers each having their own resource 
utilization. The currently followed resource allocation 
technique costs the consumers higher OpEx and 
higher CapEx to providers. T-BICA helps in 
significantly reducing these parameters. 

 The authors concluded by saying that traditional 
resource allocation approach allocates the resources 
to all the tiers without monitoring at individual tier 
level. T-BICA monitors individual tier level and 
allocates resources tier-wise as and when the 
resources are required. In the traditional approach, 
due to static allocation approach, when the resource 
pool is completely exhausted the allocation process 
comes to a halt. Whereas in T-BICA it is possible to 
use the resource pool for longer duration. In the 
future, the algorithm can be further modified to 
reduce the cost factor. 
 Sharrukh Zaman et al. [6], developed a 
combinatorial auction based mechanism for dynamic 
VM provisioning and allocation that considers the 
user demand when provisioning decisions are made. 
The method of auction of the resources is an efficient 
method rather than the fixed price method because 
the products will be matched to users having highest 
bid capacity. 
 The proposed method is called CA_PROVISION 
which considers the available computing resources as 
liquid resources that can be configured in different 
proportions depending on users’ request. Users will 
be bidding for a set of VM instances. It also involves 
a reserve price which will make sure that the user 
pays a minimum amount to the cloud service provider 
so that he does not face any losses from the 
provisioning. They explain the theory of Dynamic 
VM Provisioning and Allocation Problem. It is 
possible to use combinatorial auction to determine the 
best combination of VM instances and provision 
them dynamically. VM instances are provisioned as 
bundles to the users. The provider runs the auction 
mechanism periodically to allocate the resources to 
get maximum profit.  
 The authors present a Combinatorial auction-
based mechanism called CA-PROVISION. It 
specifies the prices that the winning users of the 
auction have to pay, and the number of VM instances 
that needs to be provisioned to satisfy the winner 
users’ demands. It also sees to it that no VM instance 
is allocated for less than the reserve price. CA-
PROVISION first collects bids from the users and 
calculates the bid-densities for all bids and sorts 
them. It then calculates the reserve price and disposes 
the bids which fall below this value. Then it 
calculates the amount that each user must be paying 
to the cloud provider. It will be a minimum value. All 
bidders who lose will pay zero. This type of payment 
is called critical payment. One of the properties of 
CA-PROVISION is truthfulness. It means that during 
the auction it is preferred for the users to provide true 
valuations which will help them in getting a best 
offer. From the experiments its proved that CA-
PROVISION is capable to generating higher revenue 
when there is a higher demand for resources. A future 
plan will be to combine the two combinatorial auction 
mechanisms. 
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 Weiwei Lin et al. [7] presented a threshold-based 
dynamic resource allocation scheme for cloud 
computing that dynamically allocate the resources 
among the cloud applications based on their load 
changes and uses the threshold method for 
reallocation of resources.  Most of the methods of 
dynamic allocation of resources required optimization 
of allocation of physical resources to their virtual 
counterparts. Now the virtual machine is taken as the 
minimal resource allocation unit. When a user starts 
with a cloud application he is assigned a virtual 

machine that satisfies the minimum resource 
requirement of the application. Further on when the 
load on the application increases, a new virtual 
machine is allotted for this application. This new 
approach does not need to shutdown the virtual 
machine for resource allocation. 
 The authors proposed a dynamic resource 
allocation scheme, where the interval between two 
allocation events is set to be adaptive to the load 
changes in the application. If the load of an 
application changes slowly then a longer interval is

  
Table 1: Characteristics of different proposed approaches 

 
 

selected. If the load of an application changes at a 
faster pace, then a shorter interval is selected. But 
sometimes the load of an application may vary to a 
range of values. In this case if we schedule the 
reallocation based on the workload then the system 
may have to frequently reallocate the resources 
causing extra overhead. To avoid this overhead, a 
threshold is used to manage the timing of resource 
reallocation. This threshold based dynamic resource 
allocation scheme consists of two methods: 
datacenter and broker. There are positive results for 
various workloads. This method is effective on peak 
load and reduces user usage cost. 
Linlin Wu et al. [8] described a resource allocation 
algorithm for SaaS providers who want to reduce the 
infrastructure cost and SLA violations. 
The system model considers customers’ request for 
the services by agreeing to the predefined SLA 
clauses and submitting their QoS parameters. SaaS 
providers lease software to users. There is a legal 
contract SLA with any customer and if that SLA 
terms are violated a penalty should be paid. The 
properties defined in SLA are Request type, Product 
type Account type, contract length, number of 
records, response time, number of accounts. It is also 

important to identify the properties for resource 
allocation mechanism: VM types, Service initiation 
time, VM price, data transfer time, data transfer 
speed. When a customer agrees with pre-define SLA, 
a request for an enterprise application enterprise is 
sent to the Saas provider application layer. A SaaS 
provider can minimize SLA violations by providing 
each with a new VM containing two main request 
types: first time rent and upgrade service. Two 
algorithms are proposed: maximizing the profit by 
minimizing the cost by reusing VMs which have 
maximum available space. Another one maximizing 
the profit by minimizing the cost by reusing VM’s 
which have minimum available space. The results 
show positive in terms of quality of service. One of 
the future ideas is to increase the efficiency in terms 
of total profit and pricing strategies.  
Saraswathi AT et al. [9] focussed on effective and 
dynamic utilization of resources in the cloud. It deals 
with allocation of VM to the user where low priority 
jobs should not delay the execution of high priority 
jobs. Most VM resources are not efficiently allocated 
to meet out SLAs. So, the authors propose a dynamic 
VM allocation model based on the characteristics of 
the job which can be dynamically configured. When 
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all the existing VMs are busy doing low priority jobs 
and a high priority job comes in, the low priority job 
has to be preempted so that the high priority job can 
run in its resource. If the VM is not available, then a 
list of low priority jobs is found. The low priority job 
is paused by preempting it. Now the high priority job 
will be executed on the resources. When any other 
job is completed, this low priority task which is 
preempted will be executed if the lease type of the job 
is extended. The different lease types associated with 
the jobs are Cancellable, Suspendable, non-
preemptable. If an algorithm finds two or more low 
priority jobs, then the lease type of the task is 
considered. Priority is given to cancellable lease type 
than suspendable lease type. With two or more jobs 
having suspendable lease types, then the job which 
has finished only a minimum portion of job is 
selected for preemption. The author concludes that 
this method has less overhead in executing all jobs, 
when compared to creation of a new VM. This can be 
implemented in real-time cloud environment in the 
future. 
SivadonChaisiri et al. [10] implemented an optimal 
cloud resource provisioning (OCRP) algorithm to 
provision computing resources for being used in 
multiple provisioning stages as well as a long-term 
plan. 
Optimal cloud resource provisioning(OCRP) 
algorithm is proposed to minimize the total cost of 
provisioning of resources. A cloud provider can 
provide two provisioning plans: reservation and on-
demand plans. The resources are used in different 
time intervals which are also called provisioning 
phases. There are three provisioning phases: 
reservation, expanding and on-demand phase.   
A provisioning stage is the period when the cloud 
broker purchases either reservation plan or on-
demand plan and allocates VMs to service providers 
for using the provisioned resources. Each 
provisioning stage may consist of one or more 
provisioning phases. The authors conclude that the 
algorithm can optimally mange reservation   of 
resources and allocation of on-demand resources. 
OCRP algorithm can be used as a resource 
provisioning tool. In future, an optimal pricing 
scheme can be developed for the providers and 
scenario reduction techniques to be applied. Results 
show benefits in reservation and allocation of 
resources. 
The Table 1 contains a brief overview of the literature 
survey with the characteristics. 
 
CONCLUSION 
 
Resource allocation is one of the major concerns in 
cloud computing. There have been many techniques 
and methodologies implemented in this area to have 
an efficient   resource allocation technique. Some of 
the techniques we saw are priority based, preference 
based, auction mechanism and so on. Some of the 

factors that we need to consider while selecting an 
efficient algorithm are dynamic allocation, cost, QoS, 
response time etc. The selected techniques must be 
beneficial to the cloud users in terms of quality of 
service and also to the cloud service providers in 
terms of profit. This paper highlights some of the 
works carried out by researchers on resource 
allocation, a prime factor for the growth and the 
success of cloud computing. It discusses the various 
techniques and the methods used to perform resource 
allocation in an efficient manner by considering the 
benefits of both the consumers and the providers. 
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