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Abstract— Cloud computing” is a term, which involves 

virtualization, distributed computing, networking, software 

and web services. A cloud consists of several elements such 

as clients, datacenters and distributed servers. It includes 

fault tolerance, high availability, scalability, flexibility, 

reduced overhead for users, reduced cost of ownership, on 

demand services etc. Central to these issues lays the 

establishment of an effective future prediction based load 

balancing algorithm. The load can be CPU load, memory 

capacity, delay or network load. Load balancing is the 

process of distributing the load among various nodes of a 

distributed system to improve both resource utilization and 

job response time while also avoiding a situation where 

some of the nodes are heavily loaded while other nodes are 

idle or doing very little work. Load balancing ensures that 

all the processor in the system or every node in the network 

does approximately the equal amount of work at any instant 

of time with minimum over load rejection. The main 

objective of this paper is to analysis of a various scheduling 

algorithms for efficient load balancing to maximize or 

minimize different parameters (performance factor, load 

factor and future load factor, response time, current load on 

server, etc) for the clouds of different size. 
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I. INTRODUCTION 

Cloud computing is a general term used to describe a new 

class of network based computing that takes place over the 

internet. The primary benefit of moving to Clouds is 

application scalability. Cloud computing is very beneficial 

for the application which are sharing their resources on 

different nodes. Scheduling the task is quite a challenging in 

cloud environment. Usually tasks are scheduled by user 

requirements Cloud computing is an on demand service in 

which shared resources, information, software and other 

devices are provided according to the clients requirement at 

specific time. It’s a term which is generally used in case of 

Internet. The whole Internet can be viewed as a cloud. 

Capital and operational costs can be cut using cloud 

computing. The latest innovations in cloud computing are 

making our business applications even more mobile and 

collaborative, similar to popular consumer apps like 

Facebook and Twitter. In the cloud/client architecture, the 

client is a rich application running on an Internet-connected 

device, and the server is a set of application services hosted 

in an increasingly elastically scalable cloud computing 

platform. To make the tremendous use of the capabilities of 

resources balancing of load factor is necessary. Thus load 

balancing plays a key role in cloud computing for resource 

utilization. As the numbers of users are increasing on the 

cloud, the load balancing has become the challenge for the 

cloud provider. Load balancing being subject of research, I 

have proposed an algorithm for load balancing which will 

work based on future prediction for resources utilization 

which depends on various parameters. 

II. LOAD BALANCING 

It is a process of reassigning the total load to the individual 

nodes of the collective system to make resource utilization 

effective and to improve the response time of the job, 

simultaneously removing a condition in which some of the 

nodes are over loaded while some others are under loaded. 

A load balancing algorithm which is dynamic in nature does 

not consider the previous state or behavior of the system, 

that is, it depends on the present behavior of the system. The 

important things to consider while developing such 

algorithm are : estimation of load, comparison of load, 

stability of different system, performance of system, 

interaction between the nodes, nature of work to be 

transferred, selecting of nodes and many other ones. This 

load considered can be in terms of CPU load, amount of 

memory used, delay or Network load. Thus Load balancing 

is a technique to used which ensures that none of your 

existing resources are idle while others are being utilized. It 

also ensures that all the computing resources are fairly and 

equally distributed. So, in my proposed algorithm, going to 

demonstrate new parameter which estimate future load to 

make load balancing strategy more efficient and effective. 

 
Fig. 1: Resources allocation 

III. RELATED WORK 

Now a days every leading organizations are moving towards 

cloud computing. With no doubt we can say that within few 

years there are tons of people who use the cloud network. 

Thus cloud provider need to configure some good 

mechanism for load balancing for better performance There 

are many static as well as dynamic algorithms are used for 

load balancing, many research have been made on them for 

cloud computing. But looking at various issues in the 

different algorithms, still some research is to be done to 

improve the performance and efficiency of existing work. 

The resource scheduling in this paper is based on 

the parameters like cost, performance, resource utilization, 
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time, priority, physical distances, throughput, bandwidth, 

resource availability. The scheduling algorithm based on 

cost factor includes deadline distribution algorithm, 

backtracking, and improved activity based cost algorithm, 

compromised time-cost. The algorithm based on the 

throughput includes Extended Min-Min, modified ant 

colony optimization. Earliest deadline, FCFS, Round robin 

is time based. The advantage of this comparative study is 

that as per the requirements of the consumers and service 

providers they can select the appropriate class of scheduling 

algorithms for different types of services required. This 

study may further be used for optimization of different 

algorithms for better resource management in cloud 

computing environment. 

Thus, the cloud service providers are those who 

provide cloud service to the end users. Each CSP promote 

various scheduling techniques based on their compatibility 

and availability. The comparison of various CSP and the 

scheduling algorithm used by their organization is being 

comprised as below [11]. 

Some of the world’s largest tech companies have 

launched cloud services, including Apple, Amazon and 

Google. These tech giants, along with some notable up-and-

comers, provide several storage tier plans tailored for both 

consumers and businesses. It should be noted that Microsoft 

Windows also offers cloud solutions. But unlike its 

competitors, Windows provides such a small, limited 

amount of free storage (with no option to upgrade) that it’s 

difficult to compete with the rest of the services in this 

current scenario.[4]. 

 
Table 1: Comparison of CSP’s [11]. 

IV. SCHEDULING ALGORITHMS 

A. Static Load Balancing Algorithms 

Central Load Balancing Decision Model: Radojevic 

suggested an algorithm called CLBDM [12] (Central Load 

Balancing Decision Model). CLBDM is an improvement of 

the Round Robin Algorithm which is based on session 

switching at the application layer. Round Robin is a very 

famous load balancing algorithm. However, it sends the 

requests to the node with the least number of connections. 

The improvement done in CLBDM is that the connection 

time between the client and the node in the cloud is 

calculated, and if that connection time exceeds a threshold 

then there is an issue. If an issue is found, the connection 

will be terminated and the task will be forwarded to another 

node using the regular Round Robin rules. CLBDM acts as 

an automated administrator. The idea was inspired by the 

human administrator point of view[8] 

1) Pros: 

Solves issues of Round Robin Algorithm 

Automated tasks forwarding reduces the need for a human 

administrator. 

2) Cons: 

 Inherits Round Robin issues such as not taking into 

consideration node Capabilities 

 Single point of failure (if CLBDM fails, the whole 

process fails) 

 The threshold might not be applied to all cases. 

B. Ant Colony Algorithm:  

This algorithm using the ants’ behaviour to gather 

information about the cloud nodes to assign the task to a 

specific node. However, the algorithm in author in [13] is 

trying to solve this by adding the feature ‘suicide’ to the 

ants. The algorithms work in the following way, once a 

request is initiated the ants and pheromone are initiated and 

the ants start their forward path from the ‘head’ node. A 

forward movement means that the ant is moving from one 

overloaded node looking for the next node to check if it is 

overloaded or not. Moreover, if the ant finds an under 

loaded node, it will continue its forward path to check the 

next node. If the next node is an overloaded node, the ant 

will use the backward movement to get to the previous node. 

The addition in the algorithm proposed in [13] is that the ant 

will commit suicide once it finds the target node, which will 

prevent unnecessary backward movements. 

1) Pros: 

Best case scenario is that the under loaded node is found at 

beginning of the Search 

 Decentralized, no single point of failure 

 Ants can collect the information faster 

2) Cons: 

 Network overhead because of the large number of 

ants 

 Points of initiation of ants and number of ants are 

not clear 

 Nodes status change after ants visits to them is not 

taken into account 

 Only availability of node is being considered, while 

there are other factors that should be taken into 

consideration 

C. MapReduce Algorithm:  

MapReduce is a model which has two main tasks: It Maps 

tasks and Reduces tasks results. Moreover, there are three 

methods in this model. The three methods are part, comp 

and group. 

MapReduce first executes the part method to 

initiate the Mapping of tasks. At this step the request entity 

is partitioned into parts using the Map tasks. Then, the key 

of each part is saved into a hash key table and the comp 

method does the comparison between the parts. After that, 

the group method groups the parts of similar entities using 

the Reduce tasks. Since several Map tasks can read entities 
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in parallel and process them, this will cause the Reduce 

tasks to be overloaded. Therefore, it is proposed in this 

paper [14] to add one more load balancing level between the 

Map task and the Reduce task to decrease the overload on 

these tasks. The load balancing in the middle divides only 

the large tasks into smaller tasks and then the smaller blocks 

are sent to the Reduce tasks based on their availability. 

1) Pros: 

 Less overhead for the reduce tasks 

2) Cons: 

 High processing time 

 Reduce tasks capabilities are not taken into 

consideration 

D. Dynamic Load Balancing Algorithm 

Dynamic load balancing algorithms take into account the 

different attributes of the nodes’ capabilities and network 

bandwidth. Most of these algorithms rely on a combination 

of knowledge based on prior gathered information about the 

nodes in the Cloud and run-time properties collected as the 

selected nodes process the task’s components. These 

algorithms assign the tasks and may dynamically reassign 

them to the nodes based on the attributes gathered and 

calculated. Such algorithms require constant monitoring of 

the nodes and task progress and are usually harder to 

implement. However, they are more accurate and could 

result in more efficient load balancing [8]. 

Exponential Smooth Forecast based on Weighted: 

Least Connection the WLC algorithm assigns tasks to the 

node based on the number of connections that exist for that 

node. This is done based on a comparison of the SUM of 

connections of each node in the Cloud and then the task is 

assigned to the node with least number of connections. 

However, WLC does not take into consideration the 

capabilities of each node such as processing speed, storage 

capacity and bandwidth. The proposed algorithm is called 

ESWLC (Exponential Smooth Forecast based on Weighted 

Least Connection). ESWLC improves WLC by taking into 

account the time series and trials. That is ESWLC builds the 

conclusion of assigning a certain task to a node after having 

a number of tasks assigned to that node and getting to know 

the node capabilities. ESWLC builds the decision based on 

the experience of the node’s CPU power, memory, number 

of connections and the amount of disk space currently being 

used. ESWLC then predicts which node is to be selected 

based on exponential smoothing [14]. 

1) Pros: 

 More accurate results than WLC 

2) Cons: 

 Complicated 

Dual Direction FTP (DDFTP): The algorithm 

proposed in [15] is a dual direction downloading algorithm 

from FTP servers (DDFTP). The algorithm presented can be 

also implemented for Cloud Computing load balancing. 

DDFTP works by splitting a file of size m into m/2 

partitions. Then, each server node starts processing the task 

assigned for it based on a certain pattern. For example, one 

server will start from block 0 and keeps downloading 

incrementally while another server starts from block m and 

keeps downloading in a decremented order. As a result, both 

servers will work independently, but will end up 

downloading the whole file to the client in the best possible 

time given the performance and properties of both servers. 

Thus, when the two servers download two consecutive 

blocks, the task is considered as finished and other tasks can 

be assigned to the servers. The algorithm reduces the 

network communication needed between the client and 

nodes and therefore reduces the network overhead. 

Moreover, attributes such as network load, node load, 

network speed are automatically taken into consideration, 

while no run-time monitoring of the nodes is required. 

1) Pros: 

 Fast 

 Reliable download of files 

2) Cons: 

 Full replication of data files that requires high storage 

in all nodes. 

Load Balancing MinMin (LBMM): The paper in 

[16] proposes an algorithm called Load Balancing Min-Min 

(LBMM). LBMM has a three level load balancing 

framework. It uses the Opportunistic Load Balancing 

algorithm (OLB). OLB is a static load balancing algorithm 

that has the goal of keeping each node in the cloud busy. 

However, OLB does not consider the execution time of the 

node. This might cause the tasks to be processed in a slower 

manner and will cause some bottlenecks since requests 

might be pending waiting for nodes to be free. LBMM 

improves OLB by adding a three layered architecture to the 

algorithm. The first level of the LBMM architecture is the 

request manager which is responsible for receiving the task 

and assigning it to one service manager in the second level 

of LBMM. When the service manager receives the request, 

it divides it into subtasks to speed up processing that 

request. A service manager would also assign the subtask to 

a service node which is responsible for executing the task. 

The service manager assigns the tasks to the service node 

based on different attributes such as the remaining CPU 

space (node availability), remaining memory and the 

transmission rate. 

1) Pros: 

 Reliable tasks assignment to nodes 

2) Cons: 

 Slower than other algorithms because Work must 

pass through three layers to be processed. 

E. HTV Algorithm:  

In this algorithm[1], there would be continuous monitoring 

of the resources to know the status of an available resource 

on each of the node and there would be a queue in which the 

weight factor of node will be stored and update whenever 

continuous monitoring is done. Once a request comes from 

client, the resources would be allocated from the 

information present in the queue dynamically to balance the 

load on nodes to gain high performance and efficiency. 

HTV performance algorithm will measure the information 

like performance, load on the particular node, total space 

available and it will store these information in the queue and 

using these information, the load balancer would work 

dynamically for load balancing of resources which in turn 

will help in proper allocation and distribution of resources 

among the node and will increase the performance and 

efficiency of resources allocation among nodes. 
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F. Throttled:  

This algorithm is completely based on virtual machine in 

which, the client first requests the load balancer to find a 

suitable Virtual Machine (VM) which access that loads 

easily and perform the required operation. The major issue 

in this allocation is that, it does not consider the advanced 

load balancing requirements such as processing times for 

each individual requests. 

G. Centralized Load Balancing: 

In centralized load balancing technique all the allocation and 

scheduling decision are made by a single node. This node is 

responsible for storing knowledge base of entire cloud 

network and can apply static or dynamic approach for load 

balancing. This technique reduces the time required to 

analyze different cloud resources but creates a great 

overhead on the centralized node. Also the network is no 

longer fault tolerant in this scenario as failure intensity of 

the overloaded centralized node is high and recovery might 

not be easy in case of node failure. 

H. Distributed Load Balancing: 

In distributed load balancing technique, no single node is 

responsible for making resource provisioning or task 

scheduling decision. There is no single domain responsible 

for monitoring the cloud network instead multiple domains 

monitor the network to make accurate load balancing 

decision. Every node in the network maintains local 

knowledge base to ensure efficient distribution of tasks in 

static environment and re-distribution in dynamic 

environment. In distributed scenario, failure intensity of a 

node is not neglected. Hence, the system is fault tolerant and 

balanced as well as no single node is overloaded to make 

load balancing decision. 

V. CONCLUSION 

In this paper, we have studied about the problems in 

scheduling and also about various kinds of scheduling 

algorithms. This survey has provided us a crystal clear idea 

about the wide dimensions of scheduling resources and their 

functions. 
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