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Abstract
Cloud computing is a popular paradigm which provides on-demand services to the user. As needs
of the user changes dynamically, it is the responsibility of the cloud service provider to handle the
requests efficiently and to satisfy the demands of end user by ensuring quality of service. Cloud
computing suffers from umpteen critical problems which needs to be explored. One such problem is
Load Balancing. It distributes the load evenly among the nodes with a condition that no overloading
of the node occurs. So, it is better to schedule the tasks in an intelligent manner to utilize the
resources efficiently. Task Scheduling is an important research area in cloud computing. It deals
with the NP-hard problems. To find the near optimal solution, meta-heuristic techniques are used. In
this paper, an in-depth review of different task scheduling algorithms based on load balancing have
been discussed. We have compared these algorithms on the basis of pros and cons.
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Introduction
Cloud Computing is a promising technology because of dynamic provisioning [1] of the resources on
demand. It is one of the popular paradigms for delivering computing as a utility. It leverages different
technologies such as virtualization and utility-based pricing to meet the user’s demand. Cloud computing
provides the facility to access the shared pool of resources. As the needs of the users changes dynamically,
Cloud computing provides services to the end user efficiently. Users and their demands have been
increasing tremendously. So, it is the responsibility of the cloud service provider to satisfy the demands
of the end user by ensuring Quality of Services(QOS).

There are umpteen critical issues which need to be explored. One such issue is Load balancing [2]. It is
a method of distributing the workload among the nodes to avoid the condition of overloading of requests
on one node. It deals with efficient utilization of the resources.

Need of Load Balancing
As the resources are heterogeneous in nature, it is possible to get the condition of overloading of requests
on one node and its queue size will be increased. So, to avoid this situation, load balancing is required
to balance the dynamic workload in multiple nodes. The main aim is to satisfy the user’s requirement
and utilize the resources [3] in an efficient manner. Different metrics such as throughput, fault-tolerance,
response time, scalability etc are used to balance the load.

Task scheduling and resource allocation are the two major tasks of load balancing which are used
to reduce the cost of resources and save the energy in the low load. To meet the user’s requirement, a
good scheduling algorithm is required [4]. The mapping of tasks to appropriate resources is a main goal of
scheduling. Physical servers act as a host which provides services to the end users. Tasks are executed on
the virtual machines(VM). Once the allocations of resources are done on the cloud entities, scheduling
of tasks will take place.

Scheduling of tasks is necessary for mapping the tasks to provide the QOS guarantee to the end user.
Task scheduling is considered as a NP-hard problem because some algorithms do not provide optimal
solution. To find the near optimal solution, meta-heuristic techniques can be used.

Type of Scheduling
Two main categories of scheduling are:
Independent task scheduling: when tasks are scheduled in different sequences, it means tasks are
independent of each other. This is called independent task scheduling.
Workflow task scheduling: If a task is scheduled only after its parent task is completed, it means tasks
are dependent on each other. This is called workflow task scheduling.

Rest of the paper is organized as follows: Section IV discusses the Literature survey. Section V presents
the comparison table based on merits and demerits. Finally we have given the conclusions.

Literature Survey
Yiqiu Fang and Fei Wang [5], discussed task scheduling in two levels to balance the load in an efficient
manner. As the requirements of the user changes dynamically, it is possible that a task can be scheduled
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directly to the host resources for execution. The two level scheduling mechanism increases the utilization
of resources.

Kousik Dasgupta and Brototi Mandal [6], proposed a load balancing strategy using genetic algorithm.
This algorithm reduces the make span of tasks. Genetic algorithms is considered as one of the most
efficient techniques used for optimization. It has been proposed in cloud computing to find the processors
for task. The main purpose is trapping into local optimal solution is being avoided to get the global
optimal solution due to the complexity in vast search space. The proposed algorithm performed well
after comparing with the existing approaches like FCFS, Round-Robin and Stochastic Hill Climbing.

P.Venkata Krishna [7], proposed the Honey Bee Behavior load balancing (HBB-LB) algorithm to
minimize the make span and balance the load across virtual machines in an intelligent manner. It is
a dynamic technique which gives emphasis on the priorities of tasks in the waiting queues of VM’s.
Removed tasks from overloaded VM acts as honeybees and the destination of honeybees will be an
under-loaded VM. Priority is taken as a main QOS parameter. Performance is analyzed with the help of
cloudsim. It is observed that this algorithm is an effective approach to minimize the waiting time of tasks
on the queues.

Yingchi Mao and Xichen [8], discussed Max-Min task scheduling algorithm in which executing task
status and virtual machine status table is maintained. Execution time and completion time of task are
included in the task table. Real time load of the virtual machine is estimated which helps in improving
the utilization of resources. Longest execution time (Max) of a task is selected and allocated to the
VM whose completion time is shortest(Min). This algorithm is considered as a batch mode scheduling
algorithm. Tasks arrive in batches which are handled by this algorithm efficiently.

Shridhar G.Domanal and G.Ram Mohana Reddy [9], proposed Modified Throttled algorithm. It selects
the VM at first index on the basis of the state of the VM. When the next request arrives, it will find the
virtual machine at next index to the already assigned VM. But in throttled algorithm, selection of VM is
done from the first index every time. The problem of under-loaded and overloaded VM’s is improved by
utilizing the VM properly.

Mala Kalra and Gulshan Soni [10], presented “Central Load Balancer” a load balancing algorithm
to balance the load among VM’s in cloud data centre to achieve better utilization of resources. This
algorithm performs a reliable load balancing on the basis of priority and states of the VM’s. The CLB
calculates the priorities of the VM based on their CPU speed and memory. Efficiency of VM load
balancing is tested by considering constant load in first case and by keeping numbers of VM constant in
second case. The proposed algorithm is implemented in Cloud Analyst which is used to evaluate large
scale applications.

Santanu Dam [11], proposed a novel ant colony based algorithm which gives optimal resource
utilization. An index table is maintained to keep the record of the current allocation of VM’s.
Redistribution of workload is done among nodes. The proposed algorithm helps ants to finds an optimal
path depends on pheromone value and guarantee the QOS to the end user. This will maximize the
throughput but the main problem is that this algorithm considers only the priority as the main parameter.

Shridhar G.Domanal and G.Ram Mohana Reddy [12], proposed “VM-assign Load balancing algorithm
to distribute the load on virtual machine efficiently. In this algorithm, assigning of VM is totally based
on its load i.e by finding the least loaded VM and incoming jobs are allocated to that VM. Proposed
algorithm is compared with an Active Load Balancing algorithm because the proposed algorithm will
look for least loaded VM. It follows RR approach on finding all VM’s free. If the next request arrives,
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then it will check the VM table. Once the we get the available VM, it checks for the previous assignment.
But it is not in the case of Active load balancing algorithm.

Aarti Singh and Dimple Juneja [13], discussed A2LB algorithm for addressing the issues such as
resource utilization and response time. This proposed algo used the concept of 3 agents that is Loan
agent, Channel agent and Migration agent. Being an ant , migration agent belongs to the category of
mobile agents. These agents helps to find the shortest path to destination. These agents reduces the
network burden by searching under-loaded servers. The proposed A2LB algorithm is implemented by
using JAVA technology.

Jengshyang Pan and Pingfei Ren [14], proposed an improved online load balancing algorithm. It
considered the task level load balancing. Research was done in heterogeneous cloud computing
environment. Efficiency is improved by using this proposed algorithm. Comparison of different algorithm
has been done by using Cloudsim. It is observed that Round-robin algorithm’s performance is worst
among all the algorithms in the experiment. Task level load balancing is done in this paper.

Fahimeh Ramezani [15], discussed an optimization model based on scheduling of tasks by using Particle
Swarm Optimization. In this model, when extra tasks are transferred from an over-loaded VM, it will save
time in balancing the load efficiently. With the use of this proposed method, VM downtime and use of
memory will be eliminated. Instead of migrating entire VM [17], tasks of an overloaded VM is transferred
to balance the load. Cloudsim is extended and apply with Jswarm.

Saurav Banergee [16], proposed a new cloudlet allocation strategy to balance the load by allocating
cloudlets to VM according to the VM’s capacity. This strategy improves the utilization of system as well
as the VM’s makespan. Capacity of the VM is calculated before next task(cloudlet) is allocated to the VM
. This will ensure the QOS parameters such as completion time of the tasks. Performance is evaluated
and analyzed by comparing proposed work with RR and Conductance algorithm by using Cloudsim.

Comparative Analysis

A lot of work has been done on load balancing algorithms by scheduling the tasks. Table 1 shows the
comparison of the above mentioned algorithms.
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Table 1. Comparison of Different Algorithms
Paper Parameter Simulator Description Merits Demerits
Autonomous Agent
Based LB in cloud
computing [13]

Service time Java
technology

Different agents are used
to search the under-loaded
servers and resources to
reduce the burden on the
network.

Reduces service
time

Considers the can-
didate VM’s informa-
tion beforehand

Honey bee behav-
ior inspired LB of
tasks in cloud com-
puting [7]

Makespan
Throughput

Cloudsim HBB-LB minimizes the
makespan by scheduling the
tasks in an efficient manner.
The tasks are considered as
honey bees.

Improvement in
waiting time in
queue

Considers only pri-
ority of tasks

An Ant colony
based LB strategy
in cloud [11]

QOS Cloud-
Analyst

Strategy is used to initiate
load balancing by finding an
optimal path with pheromone
concentration.

Guarantees QOS It does not consider
fault tolerance and
same priority of all
jobs are taken.

A Task scheduling
algorithm based on
LB in cloud [5]

Flexibility Cloudsim Two level scheduling strategy
is used to meet the user’s
requirement.

It avoids
overloading of
hosts for holding
more resources

Factors such as cost
and bandwidth are
not considered

Max-Min task
scheduling
algorithm for
LB in cloud [8]

Response
time,
Elasticity

Cloudsim The ECMM task scheduling
improves the resource utiliza-
tion of estimating the real time
VM’s load.

Deals with
uncompleted
tasks

Does not work for
the tasks in same
batch.

A Novel Approach
for Load Balancing
in Cloud Data Cen-
ter [10]

Response
time

Cloud
analyst

The algorithm performs reli-
able load balancing by calcu-
lating the priorities of VM.

Improves the
response time

Does not consider
current utilization
of processor and
memory

Optimal Load
Balancing in
Cloud Computing
By Effiient
Utilization of Virtual
Machines [12]

Response
time

Cloudsim VM is assigned on the basis of
load and proposed algorithm
avoids the problem of under
utilization of resources.

Response time is
improved

Response of an
algorithm by mixing
the static and
dynamic load is not
considered

Task based system
load balancing
in cloud using
PSO [15]

Energy con-
sumption,
memory
usage

Cloudsim Load balancing is possible
when extra tasks are trans-
ferred from an overloaded VM.

Execution time
and transfer
time of tasks is
reduced

Multi-Objective
of PSO is not
considered

Genetic Algorithm
based LB strategy
for cloud [6]

Makespan Cloudsim This algorithm finds a solution
which is a global optimum in
nature

Guarantees QOS Rescheduling of job
is not considered

Research on
Heuristic based
LB algorithm in
cloud [14]

Efficiency Cloudsim It gives emphasis on task level
LB.

Improved system
performance

SLA based load bal-
ancing is not consid-
ered

Development and
Analysis of a new
cloudlet allocation
strategy for QOS
improvement in
cloud [16]

Makespan Cloudsim The proposed algorithm allo-
cated the cloudlet to VM after
calculating the capacity of VM.

Guarantees QOS Different threats
have not been
defended

LB in cloud com-
puting using Modi-
fied Throttled Algo-
rithm [9]

Response
time

Cloud-
analyst

Proposed algorithm is
compared with Throttled
and RR algorithm. This
algorithm maintains an index
table on the basis of which
VM is selected first depending
upon state of VM

Response time
improved, avoids
the queuing
at server by
checking the
state

Data structures are
not changed
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Conclusions
Load Balancing is one of the hot topics in cloud computing. Different load balancing algorithms have
been proposed which helps in an efficient scheduling of tasks. But every algorithm has its own pros
and cons. The main aim of most of the author was to reduce the makespan and response time of the
tasks whereas some authors gave importance to throughput, resource utilization, fault tolerance and
scalability etc. An improvement is required in the direction of metaheuristic techniques such as BAT
for task scheduling without violating the constraints of SLA. Critical issues that we have explored till
now will be taken for future research.
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