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Abstract— Cloud Computing is emerging technology and it 

is gaining wide popularity because of its features. In cloud 

computing the services provided such as hardware, software 

and platform. These services are provided according to the 

user requirement. Load balancing is another Key challenge 

in cloud computing. In this paper, we have surveyed Load 

balancing challenges, techniques and different comparison 

metrics in cloud computing.  In cloud computing the goal of 

load balancing is to distribute dynamic load among nodes to 

increase resource utilization and satisfy customer 

requirement. 
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I. INTRODUCTION 

Cloud computing is emerging as a new paradigm of large 

scale distributed computing. Cloud computing is the 

combination of cluster computing and grid computing, but 

we are using sitting on our desktop, or somewhere in our 

company's network, it's provided for us as a service by 

another company and access through the Internet, usually in 

a completely seamless way. Exactly where the hardware and 

software is located and how it all works doesn't matter to us, 

the user – it's just somewhere up in the nebulous “cloud” 

that the Internet represents. 

Cloud computing can be defined as “Cloud is a 

parallel and distributed computing structure containing of a 

group of virtualized and interconnected computers that are 

presented and dynamically provisioned as one or more 

unified computing resources which is based on SLA 

(service-level agreements) recognized through negotiation 

between the facility provider and customers”. It is a style of 

computing where IT-related capabilities are provided for 

consumer as “service” rather than a product using the 

internet. The main goal of the cloud computing is to provide 

scalable and inexpensive on-demand computing 

infrastructures with good quality of service levels. Many 

developers of cloud-based applications struggle to include 

security. In other cases, developers simply cannot provide 

real security with current affordable technological 

capabilities. 

The architecture of the Cloud Computing involves 

multiple cloud components interacting with each other about 

the various data they are holding on too, thus helping the 

user to get to the required data on a faster rate. When it 

comes to cloud it is more focused upon the frontend and the 

back end. The front end is the user who requires the data, 

whereas the backend is the numerous data storage device, 

server which makes the cloud [4]. 

II. TYPES OF CLOUD 

A. Public Cloud [1]: 

Public cloud is available only for public and they are 

alternatively used for a large company and is owned by an 

organization selling cloud services. Customer has no 

visibility and control Excess where the computing 

infrastructure service is hosted. The computing 

infrastructure is shared among any organizations. 

B. Private Cloud: 

The Cloud Computing infrastructure is operated for the 

exclusive use of an organization. The cloud probably 

managed by the organization or third party. Private clouds 

are more costly and much safe when likened to public 

clouds. Private clouds may be either on or off premises. 

Externally hosted private clouds are also only used by one 

society, but are hosted by third party concentrating in cloud 

organization. Externally hosted private clouds are 

inexpensive than On-premise private clouds. 

C. Hybrid Cloud: 

It combines multiple clouds (private community of public ) 

where those clouds retain their unique identities, but are 

bound together as a unit. . A connected term is Cloud 

Bursting. In Cloud bursting party is use their own 

computing infrastructure for common usage, but access the 

cloud for high weight necessities. This certifies that a 

unexpected rise in computing necessity is handled 

gracefully. Hybrid cloud may offer standardized or 

proprietary access to data and applications, as well as a 

application portability. 

D. Community Cloud: 

In Community Cloud, the cloud is one arranged in such a 

way to serve a common function or purpose. For example 

one organization or for several organization, but they share 

conman concerns such as their mission, security, policies, 

regulatory compliance needs and so on. 

III. SERVICE MODELS 

A. Infrastructure as a Service (IaaS): 

Cloud provider offer computers as virtual machines and 

other resources. Virtual machines are run as a visitor by a 

hypervisor such as KVM or Xen. Other resources in IaaS 

could contain images in a virtual machine image library, raw 

(block storage), file based storage, firewalls, load balances, 

IP addresses, virtual local area network (VLANs) and 

software bundles. Cloud providers of IaaS provides these 

resources on demand from their document hubs. For 

widespread area connectivity, the Internet can be used. 

Cloud provides a hosting environment that does not limit an 

application to a specific set of resources. To deploy their 

applications, cloud user install operating system image on 

the machine in addition to their application software. In this 

classic model, cloud user is responsible for maintaining the 

operating system and application software [2]. 
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B. Platform as a Service (PaaS): 

Cloud providers provide a computing stage classically 

containing operating system, programming language 

performance atmosphere (such as Java, Python, Go), web 

server, and database. Application designers can design and 

also execute their software on a cloud platform. Open source 

implementations for PaaS are cloud foundry, open shift 

origin. 

C. Software as a Service: 

In this type of model, cloud service providers software 

which is already installed in the cloud  and only operate the 

application software in the cloud based, clients access the 

application form.browser/client interface. Some cloud 

applications support definite customer software devoted to 

these applications (e.g., email client, virtual desktop client, 

etc.).Elasticity makes cloud applications different from other 

applications. This can be attained by cloning jobs onto the 

multiple virtual machines at run time. To accommodate a 

great amount of cloud users, cloud applications can be 

multi-tenant. 

D. Network as a Service: 

Cloud service where the ability providing to the cloud 

facility user is to use network connectivity services. NaaS 

involves them optimization of resource distributions by 

considering network and computing resources. NaaS 

services contain flexible and extended VPN, and bandwidth 

on demand. 

IV. LOAD BALANCING 

 
Fig. 1: Load Balancing Algorithms Execution [10] 

Load balancing in clouds is a technique that distributes the 

excess dynamic local workload evenly across every the 

nodes. It is used for achieving a better service provisioning 

and resource utilization ratio, hence improving the overall 

performance of the system Incoming tasks are coming from 

different  location are received by the load balancer and then 

distributed to the data center, for the proper load distribution 

[3]. 

The aim of load balancing is as follows:  

 To increase the availability of services  

 To increase the user satisfaction  

 To maximize resource utilization  

 To reduce the execution time and waiting time of 

task coming from different location.  

 To improve the performance  

 Maintain system stability  

 Build fault tolerance system  

 Accommodate future modification  

V. LOAD BALANCING CHALLENGES 

A. Providing Services Automatically: 

A main feature of cloud computing is elasticity; resources 

can be allocated or released automatically as per the end 

user’s requirement. Here challenge is to how to allocate or 

release the resources by keeping the system performance 

same as traditional one [4]. 

B. Virtual Machines Migration: 

Virtualization is a mean to create a virtual or replicated form 

of a device or resource that can be a server, storage device, 

any network or an operating system to unload a physical 

machine that is currently heavily loaded. Here main 

challenge is to dynamically distribute the load from that 

overload physical machine to some other side by moving 

virtual machine to avoid bottlenecks in Cloud computing 

system. 

C. Stored Data Management:  

Cloud computing includes large sum of data. Main 

challenge is to distribute data across the cloud that is stored 

optimally while maintaining fast access for users. 

D. Usage of Small Data Centers:  

Small datacenters can be more beneficial, cheaper and less 

energy consumer than large datacenter. Load balancing will 

become a problem then to ensure a maximum response time 

with an optimal distribution of resources. 

E. Spatial Distribution of the Cloud Nodes: 

Some algorithms are designed to be efficient only for 

closely located nodes where communication delays are 

comparatively small. Here challenge is to design a load 

balancing algorithm that can work for spatially distributed 

nodes. For such nodes there would be some other factors too 

to be noticed such as the speed of the network links among 

the nodes, the distance between the user and the processing 

nodes, and the distances between the nodes involved in 

providing the cloud services. 

F. Point of Failure: 

Load balancing mechanism must be designed in a way to 

overcome from situations such as Single Point Failure. For 
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such situations there are some mechanisms that involve 

certain pattern that uses a controller for whole system. In 

such situation if that controller fails, it can cause failure to 

the whole system. It is also a challenge while making a 

mechanism for proper load balancing in clouds. 

G. Algorithm Complexity: 

Load balancing algorithms are preferred to be less complex 

and must be easy to understand in terms of implementation 

and operations. High complexity will cause negative 

performance issues. 

VI. LOAD BALANCING TECHNIQUES 

A. Honeybee Foraging Load Balancing Algorithm: 

It is a nature inspired decentralized load balancing technique 

which helps to achieve load balancing across heterogeneous 

virtual machine of cloud computing environment through 

local server action and maximize the throughput. The 

current workload of the VM is calculated then it decides the 

VM states whether it is over loaded ,under loaded or 

balanced .according to the current load of VM they are 

grouped. The priority of the task is taken into consideration 

after removed from the overload VM which are waiting for 

the VM .Then the task is schedule to the lightly loaded VM. 

The earlier removed task are helpful for the finding the 

lightly loaded VM. These tasks are known as scout bee in 

the next step. Honey Bee Behavior inspired Load Balancing 

technique reduces the response time of VM and also reduces 

the waiting time of task [5]. 

B. Biased Random Sampling: 

M. Randles et al. [6] Examined a scalable and distributed 

weight balancing method which is uses random sampling of 

the system domain to accomplish self-organization, thus 

balancing the load across all nodes of the organization. Here 

a virtual graph is created, with the linking of every nodes 

(here a server is work like a node) which is representing the 

weight on the server. All server is symbolized as a node in 

graph, with all in degree directed to the open resources of 

the server. The weight balancing arrangement used here is 

completely dispersed, thus creation it apt for great network 

systems like that in a cloud. The presentation is degraded 

with an rise in population variety. 

C. Event-Driven: 

V. Nae et al. [7] presented an event driven load balancing 

algorithm for real-time Massively Multiplayer Online 

Games (MMOG). This algorithm after receiving capacity 

events as input, analyzes its components in context of the 

resources and the global state of the game session, thereby 

generating the game session load balancing actions. It is 

capable of scaling up and down a game session on multiple 

resources according to the variable user load but has 

occasional QoS breaches. 

D. Min-Min: 

This algorithm work by considering the execution and 

completion time of each task and activates with a collection 

of every unassigned jobs. First, minimum execution time for 

all tasks is found. Then, the task with the least execution 

time among every the jobs on some resources is selected. 

The algorithm assigned the task to the resource that 

produces the minimum completion time. Until all tasks are 

scheduled the same procedure is repeated [8]. 

E. Max-Min: 

This algorithm is almost similar as the Min-Min algorithm 

but, it schedules larger tasks first of all i.e. After finding out 

least performance times, the supreme value is nominated 

Which is the supreme time among every the tasks on any 

resources. Until all tasks are scheduled the same procedure 

is repeated [8]. 

F. Join-Idle-Queue: 

This procedure offers extensive weight balancing with 

dispersed dispatchers by, first weight balancing idle 

processors across dispatchers for the obtainability of idle 

processors at all dispatchers and then, allocating work to 

computers to decrease the average queue length at every 

processor. Y. Lua et al.[9] proposed a Join-Idle-Queue 

weight balancing procedure for the dynamically scalable 

web services. 

It efficiently decreases the system weight, incurs no 

any communication overhead at work arrivals and does not 

rise actual response time. It can achieve close to optimal 

when used for web services. However, it cannot be used for 

today’s dynamic-content web facilities because of the 

scalability and reliability. 

VII. DIFFERENT LOAD BALANCING TECHNIQUES 

COMPARISON METRICES  

Based on metrics discussed in the section, the existing 

techniques of load balancing have been compared in the 

following table [10]: 

 

VIII. LITERATURE REVIEW 

Vikas Kumar (2014) [2] In this paper we have surveyed the 

load balancing issue in cloud computing and analysed 

various techniques used in load balancing. In the cloud 

computing weight balancing is the main problem. Load 

balancing is required to allocate the additional dynamic 

local workload evenly to the entire node in the whole cloud 

to attain a great user resource utilization ratio and 

satisfaction. It also confirms that all computing resource is 

dispersed resourcefully and justly. There are various 

researchers who have used the load balancing techniques to 

propose new strategies. Their work done in the domain of 
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load balancing is analyzed and compared. But the problem 

of weight balancing is still open for study work so that high 

user satisfaction and resource operation can be achieved. 

Preeti Kushwah (2014) [11] In this paper, he have 

surveyed numerous techniques of load balancing using Ant 

Colony Optimization (ACO) algorithm, in order to achieve 

efficient resource scheduling and maximum utilization of 

resources for the cloud environment. We also included the 

short description of load balancing types such as distributed 

and non-distributed  dynamic load balancing. Here, the main 

focus on Ant Colony Optimization Algorithm (ACO). 

 Kalyani Ghuge (2014) [12] the Cloud Computing 

data Centre has abundant hosts as well as Solicitation 

requests. A Cloud Computing platform that manoeuvre 

behind the corporate firewall and within control of an 

organisation IT department. Cloud deals numerous aids such 

as self-service, agility, efficiency, security, better resource 

utilization and faster time to market. To improve the 

working enactment of the cloud service provider load 

balancing is one of the indispensible aspects. Load 

Balancing distribute the dynamic workload across all nodes 

based on some prediction. In cloud, Load Balancing as a 

technique is realistic across different data centre to ensure 

the network convenience by diminishing use of computer 

hardware, Software catastrophes and proper resource 

utilization. In this paper, discuss the available techniques of 

load balancing and comparing all techniques with already 

available techniques and an environment of the algorithm. 

Alok Singh (2014)[1] in this paper is based on the 

cloud computing skill which has a very huge possible and is 

static unexplored. The abilities of cloud computing are 

Endless. Cloud computing offers all to the user as a facility 

which contains platform as a infrastructure, service, 

application as a service as a service. One of the main 

problems of cloud computing is the weight balancing 

because overloading of the scheme may lead to poor 

presentation which can create the technology failed. So there 

is forever a requirement of efficient load balancing 

algorithms for efficient utilization of resources. Our paper 

attentions on the dissimilar weight balancing algorithms and 

their applicability in a cloud computing atmosphere. 

IX. CONCLUSION 

Cloud computing is evolved over the year and, it is 

composed of several important technology. With the 

advancement is cloud computing it comes with issues such 

as reliability, security, privacy and many others. Load 

balancing is another Key challenge in cloud computing. In 

this paper, we have surveyed Load balancing challenges, 

techniques and different comparison metrics in cloud 

computing.  In cloud computing the goal of load balancing 

is to distribute dynamic load among nodes to increase 

resource utilization and satisfy customer requirement. Also 

the study of different researcher in cloud computing. 
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