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Abstract— Cloud Computing is utility based IT services 

based on the pay-as-you-go model. In cloud computing data 

centers receives various client requests. These requests 

come to load balancer and load balancer is effectively 

balance the load across the system. In this way they also 

consider in mind that response time, data processing and 

operational cost should be minimized. This paper presents 

detailed literature review of various loads balancing 

technique with energy efficient and also present comparative 

study of existing works. 
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NOMENCLATURE 

VM- Virtual Machine, F4G- Fit For Green. 

I. INTRODUCTION 

Cloud computing is computing in which large groups of 

remote servers are networked to allow the centralized data 

storage, and online access to computer services or resources. 

Cloud computing model can be deployed in several ways. 

Based on the characteristics of those models we can classify 

them into four different deployment models: public, 

community, private, and hybrid. 

1) Public Cloud: A public Cloud is accessible to the 

general public. The provider allows for accessibility to 

resources over the Internet and can either offer it free of 

charge or on a pay-to-use basis. 

2) Community Cloud: A community cloud offers cloud 

services that are shared with various organizations and 

companies. Shared costs and convenient interplay 

between groups are the main advantages. 

3) Private Cloud: Private clouds are accessible only by a 

single, typically a company or an organization. This 

allows for maximum security and privacy. 

4) Hybrid Cloud: The cloud infrastructure consists of a 

number of clouds of any type, but the clouds have the 

ability to allow data to be moved from one cloud to 

another. This can be a combination of private and 

public clouds that support the requirement to retain 

some data in an organization, and also the need to offer 

services in cloud. 

There are mainly three types of Cloud Computing 

Services. 

1) Software as Service (SaaS): 

In this model, cloud providers install and operate application 

software in the cloud and cloud users access the software 

from browser / client interface. 

2) Platform as a Service (PaaS): 

Cloud providers provide a computing platform typically 

including operating system, programming language 

execution environment, database, and web server. 

3) Infrastructure as a Service (IaaS): 

Cloud provides a hosting environment that does not limit an 

application to a specific set of resources. 

Load balancing is a term that is defined as the 

allocate the various cloudlet to the efficient VM hence no 

virtual machine is over utilized or underutilized operation 

perform like efficient allocation of VMs.  

A. Resource Allocation in Cloud Computing 

In cloud computing, Resource allocation is defined as 

assignment of available resources such as CPU, memory, 

storage, network and bandwidth etc in economic way. 

Allocation of resources in cloud environment is very 

challenging task to maintain Quality of Service (QoS) based 

on Service Level Agreement (SLAs), power saving, 

congestion control and cost reduction. The main goal of 

cloud computing is to provide on-demand computing 

services with high reliability, scalability, and availability in 

distributed environments. 

B. Load Balancing in Cloud Computing 

In Cloud Computing, Load balancing is a concept where 

overloaded physical machine tasks are distributed to less 

loaded physical machine. So more tasks get done in same 

amount of time and all users get served faster. Load 

balancing can be implemented with hardware, software or 

combination of both. Through load balancing we can 

optimized resource uses, maximize throughput, minimize 

response time and avoid overload of any single resource. 

Rest of paper organized as section II presents 

detailed existing related work, section III deals comparative 

study of existing works. Finally we present conclusion in 

section IV.  

II. RELATED WORK 

In Cloud Computing, data centers hosting Cloud 

applications and this cloudlet send to load balancer. Load 

balancer assigned the request to the appropriate virtual 

machines. VMs served the request through various strategies 

like round robin, Active VM monitor and throttled load 

balancing techniques. It also considers for minimization of 

operational cost, response time and data processing time. 

We give review on some important earlier effort. 

Zhen et al. in [1] implemented an automated 

resource management system that achieves two goals that is 

overload avoidance and green computing. They developed 

an algorithm that can capture future resource used by 

applications. They also introduced the concept of skewness 

to measure the unevenness in the multi-dimensional 

resource utilization of a server. They defined a server is hot 

spot if the utilization of any its resources is above a hot 

threshold and cold spot if the utilization of all its resources 

are below a cold threshold. 

Mayank et al. in [2] discussed the details of virtual 

machine migration technique and their usage toward 

dynamic resource management in the virtualized cloud 
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environments. They focused at minimizing power 

consumption, balanced load across physical machine. They 

discussed the components like when to migrate, which VM 

to migrate and where to migrate. They also discussed 

difference between VM migration over local and wide area 

networks. 

Vikas et al. in [3] proposed modified active 

monitoring load balancing algorithm in cloud computing 

environment. They managed the load at the server by 

considering the current status of all available VMs for 

assigning the incoming request intelligently. Author mainly 

focused on the efficient utilization of resources. In this way, 

their data center processing time and overall response time 

could be improved.  

Rajkumar et al. in [4] proposed approaches like (a) 

architectural principles for energy efficient management of 

cloud; (b) energy efficient resource allocation policies 

considering quality of service and (c) a novel software 

technology for energy efficient management of clouds. All 

these approach is validated by CloudSim toolkit. Various 

results demonstrate that cloud computing have potential to 

cost saving and reduce the energy consumption under 

dynamic workload scenarios. 

Chaun et al. in [5] proposed energy efficiency 

scheduling (EES) algorithm which can achieve the effect of 

energy saving by considering deadline and energy 

consumption. In this paper author also compared this 

algorithm with the earlier deadline first (EDF) algorithm and 

results show that EES algorithm is better than in terms of 

utilization and energy consumption. 

Rerngvit et al. in [6] proposed a generic gossip 

protocol named GRMP-Q for resource allocation, which 

aimed at minimizing power consumption through server 

consolidation, while satisfying a changing load pattern. 

Under overloaded condition the protocol gives a fair 

allocation of CPU resources to clients. It is also applicable 

for 100000 servers. It’s objective also increased when 

memory capacity increase of the servers. 

Brototi et. al. in [7] proposed a soft computing 

based load balancing approach. Stochastic Hill Climbing a 

local optimization approach that is used for allocation of 

incoming jobs to the servers or virtual machines. Cloud 

Analyst is a CloudSim based visual modeler that analyzed 

cloud computing environments and application performance 

of the algorithm is analyzed by both quality and quantity 

based. The soft computing based approach was also 

compared with two approaches Round Robin and First 

Come First Serve. 

Dang et al. in [8] proposed a F4G-CS algorithm 

that had two phases – in first phase, they moved the VMs 

from low load server to higher load server and second phase, 

they moved the VMs from the old server to the modern 

servers and free server can be turned off. It is based on the 

IaaS cloud Services. An IaaS cloud data centre have many 

features like heterogeneous hardware, single application, 

stable load distribution, lived load migration and highly 

automated administration. The basic idea of this approach is 

rearranging the allocation in a way that saving energy.   

Anton et al. in [9] proposed an energy efficient 

resource management policy for virtualized cloud data 

centers. The objective of this policy is those continuously 

consolidate VMs and switch off idle nodes to minimize 

power consumption using required quality of services. And 

this simulation results showing that dynamic reallocation of 

VMs brings substantial energy saving. 

Manasa et al. in [10] proposed an organization 

theory model for resource management of green clouds and 

demonstrated that the proposed solution delivered both 

reliability and sustainability. This model had main aim of 

optimizing energy utilization and reducing carbon emission 

and model performance also evaluated by CloudSim toolkit. 

Rajkumar et al. in [11] proposed a cloud analyst 

simulator that mainly uses three VM load balancing policy 

like round robin, active vm load balance and throttled load 

balancer.  

In round robin first vm is selected randomly after 

that all request is done through round robin fashion. 

In active vm load balancer least loaded vm is selected for 

each itration and process the user request. 

In throttled load balancer best suited vm is selected 

for executing user request easily. 

Shridhar et al. in [12] proposed optimal load 

balancing. In this algorithm they used concept of active vm 

load balancing and checked for a condition that last used vm 

is not used in the next iteration for cloudlet execution. 

Through this approach over and underutilization of vm 

problem solved. But response time of the process is not 

improved in compression of traditional technique. 

Shridhar et al. in [13] proposed modified throttled 

algorithm used in this approach they maintained index table 

of virtual machines and also the state of VMs similar to 

throttled algorithm. In this approach VM is initially selected 

depend on availability of VMs. If it is available it selects the 

VM otherwise send to message not available. When other 

request is arrived then VM at index next VM already 

assigned VM is choose.  

Vishwas et al. in [14] proposed a hybrid approach 

that is combination of Equally Spread Current Execution 

and throttled algorithm. In this algorithm author used 

benefits of both algorithm. Using this hybrid approach 

response time, data center processing time and cost is 

reduced in compression of these algorithms.  

Kousik et al. in [15] proposed a genetic based load 

balancing strategy for cloud computing in this algorithm 

three operation is performed first is selection, second is 

genetic operation and third is replacement. Advantage of 

this it can avoid local optimal solution and fit for vast search 

space and valid for the complex objective function. Various 

analysis of result is show that it outperforms the traditional 

algorithm and also guarantees quality of service. 

III. COMPARATIVE STUDY OF LOAD BALANCING 

TECHNIQUES  

Table I gives the comparative study based on the following 

parameter- Author and year of publication, what technique 

or tools used and their merits and demerits. The most of the 

work is based on reducing operational cost, minimized 

response time and data processing time. 

Zhen et al. claims avoiding overload and provide 

green computing through their load prediction technique but 

not able to capture the rising trends of resource usage. 

Mayank et al. used the technique live virtual machine 

migration through which minimized power consumption and 

balance the load across physical machines but do not give 
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proper solution for wide area network. Vikas et al. modified 

active monitoring load balancer technique that utilized the 

resources efficiently and give proper load balancing but do 

not consider parameter like bandwidth, memory or latency. 

Rajkumar et al. proposed method reduced data center energy 

consumption cost but do not consider how to reduce green 

house gas emissions and also used the CloudSim toolkit for 

simulation purpose. Chuan et al. gives Energy Efficiency 

Scheduling Algorithm techniques through which system 

energy is saved but information of each job should be 

known in advance for this purpose. Rerngvit et al. developed 

generic resource management protocol that reduce power 

consumption but do not support heterogeneous cloud 

environment. Brototi et al. developed Stochastic Hill 

Climbing approach through which it can balance the load 

across servers but it compare only fewer soft computing 

techniques. Dang et al. developed fit for green cloud global 

optimization algorithm that saved energy but only focused 

on Iaas type services. Anton et al. proposed a system that 

saved energy and decrease green house gas consumption but 

not proper reallocation decisions taken on the network 

interface and disk storage and also used CloudSim toolkit 

for simulation. 

Manasa et al. developed method gives optimizing 

energy utilization and reduce carbon emission but turning 

resources off in dynamic environment causes problem and it 

is also used Cloud Sim toolkit for Simulation. Rajkumar et 

al. developed the cloud analyst simulator that process the 

job very efficiently but they do not consider for proper 

utilization of VMs. Shridhar et al. proposed modified 

approach that utilize VMs efficiently but not checked this 

technique for high performance computing. Vishwas et al. 

proposed a hybrid approach that gives better response time 

in cloud environment. But do not consider for dead lock 

situations. Kauosik et al. gives a genetic solution that 

outperforms various existing algorithm but it is a very 

simple approach variation of crossover and selection 

strategies is not used. 

IV. CONCLUSION 

This paper presents detailed literature review of load 

balancing technique and also presents comparative study of 

existing works. In this paper we also study various authors’ 

work regarding what techniques or tools they used and 

further we see, what are merits and demerits of their 

purposed solution.  

This study focused on how to minimized response 

time, data processing time and operational cost in cloud 

computing environment without violation of quality of 

services. This study will be helpful for new researcher to 

better understanding in cloud computing.  

AUTHOR 

AND YEAR 

TECHNIQUE / TOOL 

USED 
MERITS DEMERITS 

Zhen et al., 

2012. 
Load prediction algorithm 

1.Avoid overload 

2.Green Computing 

Does not capture the rising trends of 

resource usage. 

Mayank  et al., 

2012 
Live Virtual Machine 

1. Minimizing power 

consumption. 

2. Balancing load across 

physical machine. 

Do not give proper solution for wide 

area network. 

Vikas et al., 

2014 

Modified active monitor 

load balancer 

1. Efficient utilization of 

resources. 

2. Load balancing 

Do not consider parameter like 

bandwidth, memory or latency. 

Rajkumar et al., 

2010 
CloudSim tool kit 

1.Reduction of data center 

energy consumption cost. 

Not proper approach defined for 

reducing green house gas emissions. 

Chuan et 

al.,2013 

Energy Efficiency 

Scheduling (EES) Algorithm 
1.Energy Saving 

Information of each job should be 

known in advance. 

Rerngvit et al., 

2011 

GRMP (Generic Resource 

Management Protocol) 

1.Reducing Power 

Consumption. 

Do not support heterogeneous cloud 

environment. 

Brototi et al., 

2012 
Stochastic Hill Climbing 1.Load balancing 

Only fewer soft computing techniques 

used. 

Dang et al., 

2011 

F4G-CG (Cloud global 

optimization) algorithm 
1.Saved energy Not focused on SaaS, Paas services 

Anton et al., 

2010 
CloudSim toolkit 

1. Energy saving 

2. Decrease green house gas 

consumption. 

Not proper reallocation decisions taken 

on the network interface and disk 

storage. 

Manasa et al., 

2013 
CloudSim toolkit 

1. Optimizing energy 

utilization 

2. Reducing carbon emission. 

Turning resources off in dynamic 

environment. 

Rajkumar et al., 

2010 
Cloud Analyst 

1. Response and operation time 

minimized 

2. Efficient Cost factor 

 

Not consider over and under utilization 

of VM 

Shridhar et 

al.,2014 
Cloud analyst 1.Efficient utilization of vm Not improved response time 

Shridhar et 

al.,2013 
Cloud analyst 

1. Load uniformly distributed 

among VM. 

2. Response time is also 

This algorithm is not checked in parallel 

and high performance computing. 
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improved. 

Vishwas et al., 

2014 
Cloud analyst 

1. response time, data 

processing time and cost is 

reduced 

Do not consider deadlocks and server 

overflow. 

Kousik et al., 

2013 
Cloud analyst 

1. response time, data 

processing time and cost is 

reduced 

It used very simple approach of genetic 

algorithm. 

Table 1: Comparative Study 
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