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ABSTRACT 

 
ARTICLE INFO 

Multi-Cloud computing has many attractive features like continuous availability, 

scalability, simplicity, low cost etc. It helps the user to access the ubiquitous data by 

using pay-as-you-go cost model. User is charged on virtual machine hours. So the 

effective use of resources will result in maximum throughput of system and reduce the 

cost of user on a large scale. Load balancing plays a vital role as it ensures equal load on 

all the Virtual Machines. There are many algorithms developed to ensure load balancing 

in multi-cloud computing environment. To improve the global throughput of cloud 

resources, effective and efficient load balancing algorithm is necessary. In this paper we 

have presented a survey on various load balancing algorithms for the ease of 

understanding we have grouped the algorithms.  
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I. INTRODUCTION 

 

According to National Institute of Standards and 

technology (NIST) 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 rapidly provisioned and released 

with minimal management effort or service provider 

interaction. Since its inception it is widely being used in 

each and every field like online data storage, social media, 

inline gaming etc. It is sharing of resources rather than 

having a personal one. It provides fast and easy access to 

files once stored on server. When an application is hosted 

on cloud or a file is stored on it can be accessed from all 

around the globe and from any device connected to 

internet, and hence it reduces the cost of purchasing the 

hardware and maintenance cost of infrastructure. Services 

provided by cloud computing are Software as a Service 

example Gmail, Platform as a Service example AZURE 

and Infrastructure as a Service example AWS [2]. 

Some of the challenges in cloud computing are 

resource allocation and task scheduling [1]. If the 

resources of cloud computing are utilized efficiently they 

can benefit us on a large scale. Load balancing is major 

issue in cloud computing. It has a major impact on cloud 

computing. Load balancing is distribution of loads 

equally among available Virtual Machine(VM) [3] and is 

generally applied on huge data. Load can be memory, 

CPU capacity, network usage. It is necessary because all 

nodes in network have different processing capacities. 

When a file is present on server and many users across 

globe try to access the file at a same time, this results in 

conjunction at server due to large number of  

requests resulting into a major issue [5]. This results in 

slowing down of server. Besides, in cloud computing 

services are provided to user based on pay-as-you-go cost 

model. So an efficient use of resource will reduce the 

time for which the resource is being utilized and hence 

can save a lot of cost [1]. To overcome these issues there 

are various algorithms developed which make the 

efficient use of resources and increase the throughput. 

The algorithm has the job to assign each task to node and 

efficient processing of requests taking deadline into 

consideration [4]. 

This paper discusses the different types of load 

balancing algorithms in multi-cloud computing 

environment. They are broadly classified into Static and 

Dynamic. Static are used for systems with homogeneous 

environments. Dynamic are used for systems which take 

runtime state of system into consideration.  
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We provide a problem formulation for the security-

aware virtual server migration with an objective to 

minimize the migration cost, and prove the proposed 

problem is NP-hard by reducing the well-known Bin-

Packing problem to a special case of our problem; 

 

We propose a greedy algorithm that can provide an 

approximate solution to minimize the migration cost and 

guarantee the security needs for a single enterprise 

migration problem, and prove its approximate factor; 

 

We also develop a genetic approach to a realistic 

migration problem in the context of multiple enterprises; 

 

We perform an extensive simulation study to evaluate 

the performance of the proposed solution under various 

settings. 

 

Our simulation results demonstrate that our algorithms 

out-performs the classic random assignment algorithm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 shows the significance of load balancing in cloud 

computing environment. The way in which users request 

and how it is assigned to VM. 

 

II. LITERATURE SURVEY 

 

A. Static load balancing Algorithms 

 

These are traditional type of load balancing algorithms. 

They are less intricate and are easy to implement. They 

are to be applied on system having low variation in loads. 

It simply divides the load among available VMs. It 

doesn‟t take into consideration the present state of VM 

while allocating the tasks to them. It requires the prior 

knowledge of the system resources. Processing power, 

memory and storage capacity and most recent 

communication performance are considered at beginning. 

They don‟t adapt to dynamic changes [4]. At the 

beginning based on processing power servers are assigned 

weights. Consequently, process with the higher weight 

receives more number of tasks for execution. After the 

execution begins nodes do not take note of dynamic 

changes that occur at runtime. One of the major 

drawbacks of these algorithms in tasks cannot be shifted 

from one node to another for load balancing. 

 

1) Round Robin Load Balancing Algorithm. 

 

Round Robin Load Balancing Algorithm uses the 

popular Round Robin technique for allocating jobs to 

servers. It is a technique of choosing all the elements 

equally and giving equal turns to each element. Its main 

motive is fairness and every process gets equal time slice 

for execution. The first processes to be allocated for 

execution is selected randomly and remaining all others 

are selected in round robin fashion. Here, priority of the 

tasks are not taken into consideration [11]. Data central 

controller assigns the requests to a list of VM‟s in Round 

Robin fashion. Advantage of this algorithm is all 

processes are put into execution and there is no starvation. 

As there is no process done in order to select VM for 

execution it is fast and easy to implement [11]. There are 

various limitations as each VM has different processing 

capability and hence results in some of them being idle. 

This has been overcome by weighted Round Robin 

Algorithm which assigns weights to each VM based on its 

processing capability. Besides, large processes need more 

time hence as a result small processes need to wait for 

more time. In spite of all these advantages this algorithm 

is not suited for load balancing in cloud computing 

environment. 

 

2) Min-Min 

 

Min-Min is simplest among all the algorithms. It is more 

efficient because it selects best task for execution which 

has least execution time and puts it into execution which 

results in greater speed [5]. For an instance there is a 

queue „X‟ unallocated tasks, it finds the task with least 

execution time. Let us assume the minimum time for 

execution is „T‟. So it is taken from „X‟ and is put into 

execution on a particular resource. This process is carried 

out till „X‟ becomes empty. 

 

Multitasking is carried out here. Here the smallest task is 

given the highest priority and so it is efficient for system 

having large number of small tasks. In case of system 

having more number of large tasks this algorithm is not 

efficient because it puts them into waiting state. 

Limitation of this is it does not consider the current 

weight on system while assigning the tasks to them. So 

proper load balancing is not achieved [10]. 

 

 

3) Max-Min 

 

Max-Min is analogous to Min-Min Load Balancing 

Algorithm. In this all the tasks are arranged in same way 

as in Min-Min algorithm only difference is the tasks 

which has maximum execution time is given highest 

priority and is executed in beginning. Remaining tasks are 

arranged in similar way from maximum execution time to 
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minimum execution time [2]. This algorithm requires 

more time when compared with others. 

 

4) Deadline Based Pre-emptive Scheduling (DBPS) 

 

Deadline is time before which the process should be 

executed, if it is executed after the allotted time it is of no 

significance. Earliest Deadline First (EDF) is used to 

place the processes in the priority queue. When a process 

which is under execution is executed, the priority queue 

will search for the process having the earliest deadline. 

DBPS is performed every time when new task is to be 

executed. If while execution of a task there is an interrupt 

by other task then the task manager will compare the 

deadline of the tasks and assign a priority accordingly. If 

a soft real time process is under execution and hard real 

time process interrupts then it is pre-emptied and put into 

waiting state and hard real time process will be executed. 

Thus, DBPS gives highest priority to the task with earliest 

deadline [1]. 

 

B.  Dynamic load balancing Algorithms 

 

Dynamic algorithms make the decisions corresponding to 

the current state of the system [6].They take into account 

the prior information as well as current state of the system 

[3]. It takes into consideration the capabilities of the 

system like processing power, memory and storage 

capacity as well as network bandwidth into consideration. 

Implementation of these algorithms is quite intricate as it 

is quite tough to keep the updates of the current system at 

every point of time, but it is very easy to track down load 

on any server at the data centre. Main advantage here is 

tasks can easily be migrated from one server to another 

while they are being executed, for load balancing and thus 

they manage it in a very intelligent way among all the 

available servers [2].It is more accurate and efficient than 

static load balancing algorithms. 

 

 

1) Ant Colony Algorithm 

 

Ant Colony Algorithm is analogous to the real 

moments of ants, as they find they the best shortest path 

towards the food. As they travel they release a chemical 

substance known as pheromone which helps other ants to 

find the optimal path towards the food. Same concept in 

used in this algorithm. It has a table known Pheromone 

table which is used to keep track of all the ants, threshold 

of each node and its CPU utilization. A threshold value of 

CPU utilization is set and then ants move in forward 

direction. Accordingly each node is classified as 

overloaded or under loaded based on its CPU utilization. 

Further ants move in backward direction and checks for 

under loaded nodes. If it finds one then load is transferred 

from overloaded node to an under loaded node. This 

process is continued till all the nodes in network become 

balanced. Each time the migration takes place it is 

reported to pheromone table. This is an iterative process 

till all the nodes in network become balanced [7]. 

 2) Throttled load balancing 

 

This algorithm finds suitable  VMs for execution of 

tasks.VM‟s are grouped according to requests they can 

manage [8]. There are two controllers namely, main 

controller and node controller. The node maintains the 

information of each partition system and updates it to the 

main controller. When a main controller receives the task 

it assigns the task to the suitable node controller which 

assigns the task to a suitable VM based on capabilities 

like processing power, memory etc. Node controller first 

checks the resources and then assigns tasks to them [1]. If 

no machines are idle then tasks need to wait and are 

queued. This algorithm is has a very high performance but 

task starvation is main drawback here, as well searching 

for node causes delay. 

 

3) Neighbour Aware Random Sampling (NARS) 

 

This algorithm is used to improve the selection process of 

nodes for random walk around the network. The number 

of nodes are approximated so nodes can leave or join this 

process randomly. There are certain assumptions made in 

this algorithm that every node is aware about the other 

node in network, duration for which resource is going to 

be utilized is known, and each node is aware about the 

computational capacity of other nodes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Classification of load balancing algorithms 

 

III. CONCLUSION 

 
As we have seen above load balancing is paramount in 

multi-cloud computing. In this paper various algorithms 

have been discussed which can be used to increase the 

efficiency. As users are charged on pay as you go basis 

their cost can be substantially reduced if time consumed 

by servers to process data is reduced. By considering all 

the algorithm and taking their limitations into 

consideration well suited algorithm for a particular use 

must be selected. A generalised better algorithm needs to 

be developed which will manage all tasks large as well as 

small efficiently by balancing load on the servers. 
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