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Abstract: A general name for the Internet-based hosting of services is "cloud computing." With cloud computing, scheduling seems
to be a method for reducing the overall task response and processing time. Additionally, load balancing might benefit from a strong
scheduling mechanism. In this work, we present a hybrid algorithm which attempts to enhance the system's typical response time
with average processing time inside a cloud environment. The results demonstrate that the suggested approach gives better outcomes
than the established algorithm currently in use. This study will move the field closer to more in-depth investigation by optimizing

the current methods.
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INTRODUCTION

The fastest-evolving technology within the IT sector, cloud
computing offers a new way to supply services that are paid
for only as they are utilized. The supply of application
software, framework, with cloud infrastructure through the
Internet that is available from a search engine, along with
software’s and data that are stored mostly on servers for a
pay-per-use model, are all examples of common conceptions
of cloud computing. Internet-based services are provided via
cloud computing. A combination of various computer
resource systems and services known as "cloud computing"
could be quickly and simply established and made accessible
via the internet. The nature of cloud computing is scattered.
The cloud does have a variety of features, including speed,
security, as well as privacy.

Cloud computing has emerged as a famous technology that
has been embraced by both business and academia, offering a
versatile and effective way to store and retrieve materials[1].
The key challenge is scheduling incoming requests so that
there is a minimal response time, efficient resource use, while
also ensuring time, no underutilization of resource.
Virtualization, a technology that increases power efficiency
of datacentre and allows virtual machines to run onto a single
server, is a key component of cloud computing systems.

An application run solely on a single or more linked servers
instead of a localized computing device, like a PC's, tablets,
or smartphones, inside the cloud computing models of
network computing. One user can connect with a server to
carry out a task, similar to the Conservative -client-
servers approach. The distinction of cloud computing being
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that it makes use of the virtualization concepts to allow the
computing operation to execute on multiple linked devices.
With virtualization, 1 or many physical servers could be set
up and divided into numerous "virtual servers" that are not
connected to each other but nevertheless appear to the
customer to be a unified physical device[2].

A kind of dispersed computing known as "cloud computing"
concentrates on providing many different users dispersed
accessibility to virtualized hardware’s and software
architecture the internet. In the virtualization of dispersed
computing, networking, internet services, as well as software
are all involved. The concept of cloud computing has today's
consumers interested in parallel, remote, and virtualized
computing systems. It seems to be a common way to offer
affordable and convenient access to shared IT resources[3].
Load Balancing: Load balancing is really the process of
enhancing the performance of a paralleled and distributed
systems, by redistributing the load across the processors. By
minimizing execution time, decreasing communication
delays, maximizing resource utilization, and maximizing
throughput, load balancing aims to distribute the workload
evenly amongst nodes.

Websites serve as a simple illustration of load balancing
within regular living. Users could encounter delays, latencies,
and even lengthy system replies without load balancing. In
order to effectively distribute communication traffic and
ensure website uptime, load balancing technologies
frequently use redundant servers[4].

Resource sharing is indeed a highly desirable feature inside
distributed computer systems environment, as defined in,
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when two or more independent computers are linked by a
communications system. A dispersed system's nodes can
increase system efficiency in addition to sharing data as well
as I/O devices by pooling their computing resources. Inside
the distributed system, a process called load balancing allows
jobs to migrate from 1 computer to the next. This results in
quicker job service, such as reduced job response times and
improved resource use. Numerous studies have demonstrated
that load balancing amongst distributed
systems node significantly boosts system performance as
well as maximizes resource usage.

Problems Which Occur in Load Balancing and
Scheduling- Due to the lack of centralized authority to divide
the workload amongst numerous processors, the load
balancing technique within distributed systems faces
significant difficulties[5]. Following is a description of a few
of the problems:

1. A solid load balancing strategy must be all-
encompassing, reliable, scalable, as well as add a
minimal amount of burden to system. These
variables are linked.

2. Since processes may switch between one node
towards another even while in the midst of execution
to guarantee an equal workload, load balancing is
essential.

3. Determining how to manage the load distribution
amongst processors to ensure that the calculation is
finished in the smallest amount of time is indeed a
significant problem.

4. In order to avoid processes from becoming
repeatedly circulated throughout the system without
advancement, load balancing algorithms must use
the assumption that data currently available at every
node is valid.

5. When processes compete for processing time at
different processors, load sharing tries to keep idle
processors from entering the unshared mode.

6. Load balance is among the key components
of scheduling issue. The necessity for equality and
the need for location of the data frequently clash,
which presents a difficulty for scheduling
algorithms.

7. Since distributed operating processes are non-
uniform as well as non-preemptive, meaning that
processors might differ, load balancing including
task scheduling are crucial components of total
system performance.
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Load Balancing Basics: Given that we have a common
language, let's look at the fundamental load balancing
operation. The load balancer is frequently placed among the
user and the hosts which offer the services which customer
wants to utilize, as shown in the image. This isn't a
requirement with load balancing, as is the case with most
situations, but rather a best practice in a normal
deployment[6], [7]. Additionally, let's suppose that load
balancer has been settled set up with one virtual server
pointing to a network with 2 service points.

The basic transaction of load balancing is as follows-

e The client makes an attempt to connect to the load-
balancing service.

e  After deciding which host will receive the link, the load
balancer obtains the connection then modifies the target
IP (and perhaps port) to correspond with the services of
the chosen host (note which the source IP of the
customer is not touched).

e The host receives the connection then replies to the
customer, the source of the request, using the load
balancer as its default gateway.

e The load balancer detects the host's returning packet,
modifies the source IP (as well as conceivably the port)
to meet the IP with port of the virtual server, and then
passes the message back to the customer.

e Once the client has received the return package and is
convinced that it was sent by the virtual server, the
procedure is continued.

Although this extremely straightforward example is quite up
forward, there seem to be a few important details to pay
attention to. Firstly, the client believes that communicating
with the virtual server is as simple as sending packets there
and waiting for a response. The NAT happens second. Now,
the load balancer switches out the virtual server's target IP for
the target IP of the hosts that it has decided to load balance
the call. The final step of this procedure, which turns the NAT
"bi-directional,” is phase three. The client might be getting a
packet by someone he didn't order one from and might simply
drop it when the source IP of such return package from the
hosts was left unchanged and the package was simply sent to
the consumer. However, the load balancer fixes the packet by
rewriting it with the virtual server's IP as the source IP while
keeping track of the link.

Load Balancing Algorithm: Because to the independence of
the processing units and also the inter-processor
communication cost involved in the gathering of state data,
communication delays, redistribution of workload, etc., load
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balancing on several computers remains a challenge. The best
situation for resolving and operating distributed and
paralleled programme applications is one that utilises
paralleled and distributed computing. A huge process or job
is split up and then spread over several hosts enabling parallel
computation in these types of applications. Inside a system
with several hosts, Livny and Melman have noted that the
likelihood of one host sitting idle while another host has
numerous jobs stacked up could be extremely significant[§].

In this case, load balancing is most likely to enhance
efficiency. These load imbalances imply that either work
transfers from the overladen hosts to the lighter laden hosts or
load distribution evenly/fairly amongst hosts can enhance
efficiency. The aforementioned objective is accomplished
with the aid of the load balancing algorithms(s).

The types and quantity of load and work information
presumed to be acquired by the decision-making components
has a direct bearing onto the load balancing algorithms used.
Based on how the process is initiated, load balancing
algorithms could be divided into three groups as follows:

a) Sender Initiated- In this kind, the sender initializes
the load balancing algorithms. This kind of
technique involves sending request messages to
potential recipients until one is found that can take
on the load.

b) Symmetric- It combines both sender- as well as
receiver-initiated behaviors.

c) Receiver Initiated- In this kind, the receiver initiates
the load balancing process. To discover a sender
who can accept the loads, the receiver transmits
request messages throughout this type of descriptive
algorithm.

Static Load Balancers:

1. Round-Robin load Balancer
2. Min-Min
3. Max-Min

Dynamic Load Balancers:

Throttled load balancer
Honeybee foraging Algorithm
Biased random sampling
Round-robin technique

SJF technique

Active clustering

Join-idle queue

GP algorithm

O N~ DN
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9. Equally Spread Current Execution (ESCE)
Algorithm

LITERATURE REVIEW

In their analysis of cloud computing's infrastructure, Jadeja,
Y., and K. Modi also discuss a few of its most important uses
as well as advantages and problems related to safety and
privacy. Jing Yao and Ju-hou He talk on the structure of cloud
computing, which is split into 2 parts the front end and the
back end[9]. The web links the two together. Users can only
see the front end, while the back end is for the cloud
infrastructure. The customer's computer is really the "front
end," and the back end provides the "cloud computing
services," such as storage, machines, and so on. It also
examines the Software as a Service (SaaS), Platform as a
Service (PaaS), and Infrastructure as a Service (IaaS) layers
and services offered by the clouds computing architecture, as
well as certain concerns with privacy, security, as well as
reliability, among other things.

For a description and classification of load balancing, see
Khiyaita et al[10]. Researchers discussed the various load
balancing techniques utilised in the most popular distributed
applications. The principal difficulties with load balancing
within cloud computing were also addressed. An extensive
analysis of the elements supporting cloud computing is given
by Preeti Mishra et al[11], who also reviews several cloud
deployments with service models. It lists the difficulties of
cloud computing as being security, confidentiality, internet
dependency, plus accessibility. The adaptability, increased
resource utilisation, lower capital, and scale of cloud
computing beyond conventional IT service environments are
examined by the researcher as causes to transition towards a
cloud computing environment. It views the technological
difficulty of vertical scaling in cloud computing.

Bhathiya, Wickremasinghe had also documented in detail
how the GUI-depended Cloud Analyst tool works[12]. This
tool was created to model larger-scale Cloud apps so that
researchers could examine how they behave in different
deployment scenarios. Developers utilize Cloud Analyst to
better understand how to distribute applications across Cloud
infrastructures as well as employ value-added solutions like
Service  Brokers-enabled  efficiency optimization  of
applications and inbound providers.

S. Mohapatra et al. addressed a comparison of the
performance for several virtual machine plus policy load
balancing strategies[13]. The effectiveness of 4 well-
recognized load balancing algorithms, including First Comes
First Service, Execution Loads, Round Robin, & Throttled
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Loads Balancing Algorithms, has been examined in this
research cantered on the typical response time, typical
datacentre demand servicing time, as well as overall cost. The
Clouds Analyst simulator's findings indicate that round robin
offers the greatest integration performance.

Various scheduling strategies are covered by Isam Azawi
Mohialdeen[14]. The author compares scheduling algorithms
used in cloud computing also explains how they are used in
this setting. The round robin algorithm alternative developed
by Dash et al increases CPU effectiveness in real-time as well
as time-sharing operating systems[15]. The writer's proposed
technique eliminates all the drawbacks of a straightforward
round robin structure. Additionally, he compared the
suggested technique to the standard round robin's scheduling
algorithm. The suggested approach lowers the performance
factors to a suitable level, increasing systems throughput and
resolving the issue with easy round robin design.

A comparison of the Round Robin and Throttled virtual
machine load balancing methods has been presented by V.
Behal and A. Kumar[16]. In order to calculate cumulative
response time, datacentre’s hourly estimated completion
times, response times as per zone, datacentres demand
servicing times, consumer base every hour response times,
and full expenses, that has a major impact on performance, all
these algorithms are wutilized with optimised response
times service broker strategy and simulation is executed. The
simulation findings show that in a diverse cloud computing
environment, the suggested technique of throttled and
optimised response time services broker policy performs
better over round robin load balancing method.

The performance of 3 load balancing algorithms was
discussed sarkar et al[l17], who also looked into their
limitations and investigated the reasons why it is impossible
to have centralised scheduling policy under cloud conditions.
The Honeybee Foraging Behaviours algorithm, Randomized
Sampling method, and Active Clustering algorithm offered
for load balancing were examined by the author as three
potential options.

In order to load balance nodes, K Nishant et al devised an
algorithm which is a modified version of ant colonies
optimization[ 18]. This technique has been implemented from
the perspective of cloud network systems. It differs from the
original strategy in which every ant first constructs its own
result set before eventually constructing an entire result. The
ants, on the other hand, modify a single result collection as
opposed to each one of their own result sets. This method
identifies nodes that are overloaded as well as underloaded
and then executes operations depended on the discovered
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nodes. Every ant's job is specific rather than all-
encompassing, and it relies on the kind of initial node it found
and if it was over-loaded or underloaded.

A study on load balancing algorithms in cloud computing was
put up by Ghomi et al[19]. The study classified task
scheduling as well as load balancing algorithms into seven
categories, including hadoop-map decrease load balancing,
agents-based load balancing, natural phenomenon-based load
balancing, applications-oriented load balancing,
generalized load balancing, networks aware load balancing,
as well as workflow-depended load balancing, that belong to
the writings fall under 2 domains depended on system
condition and who initialised the procedure. The various
algorithms out of each class are gathered together, and both
their benefits and drawbacks are listed.

In the meantime, Milani et al examined the load balancing
methods that had been identified through the study[20]. The
authors divided the available algorithms into three primary
categories: static, dynamic, as well as hybrid. The writers
addressed major concerns concerning importance,
expectations degree of metrics, responsibility, and obstacles
experienced in load balancing. They also formalised pertinent
questions regarding load balancing. Also, with aid of Boolean
processes in search terms and the use of a Quality Assessment
Checklists (QAC) as the selection criterion, a good search
procedure was carried out in the search term to extract the
most pertinent content from various publishing sources.

The Response time, Build, Scalability, Resource Usage,
Migration Time, Throughput, and Energy Conservation were
the only QoS metrics which were investigated in the 2 studies,
leaving out other crucial QoS metrics such as migration
expense, service level infringements, extent of balance, work
rejection ratio, etc. This survey closes the gap in metric
choices for analysis.

The Ant Colony Optimizations (ACO), Genetic Algorithm
(GA), Particle Swarm Optimizations (PSO), League
Championship Algorithms (LCA), and BAT algorithms were
5 basic meta-heuristic methodologies that Kalra and Singh
took into consideration when comparing different scheduling
algorithms for cloud as well as grid computing[21]. The
methods are also thoroughly compared, although their
research is restricted to metaheuristic method scheduling
algorithms exclusively. Additionally, the survey focuses
exclusively on evolutionary algorithms and lacked
comprehensive classification.

Mesbahi and Rahmani analysed the fundamental needs and
elements in developing and deploying a preferred load
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balancer on cloud provider as well as divided load balancing
algorithms under 3 groups: general algorithms based,
architecture based, and artificial intelligence depended[22].
This research, like other earlier studies, views static with
dynamic categorisation as a broad arrangement. However,
writers identified several significant difficulties in developing
load balancing algorithms. Additionally, writers formed a
conclusion based on research that the ideal algorithms are
those that are dynamic, distributed, and non-cooperative.

According to a categorization paper by Kanakala et al, load
balancing methods that are now in use can be divided into
static as well as dynamic algorithms, similar to those
addressed in earlier research[23]. They also discovered
difficulties in solving the load balance issue. The literature
has long mentioned a number of difficulties, including nodes'
geographic spread, migration periods, system performance,
power management, and safety. In reality, the authors
evaluated many QoS parameters, including throughput,
velocity, response time, migrating time, etc., to conventional
load balancing algorithms. The study came to the conclusion
that metrics are traded off. The writer's main drawback is that,
out of a large number of load balancing techniques, only 8 are
compared.

Shah et al. discussion of the load balancing algorithm's
includes a thorough review[24]. According to the system
status, the various load balancing techniques were categorised
as both static and dynamic, homogeneous as well as
heterogeneous, and VM kind homogeneity. The load
balancing techniques were categorised using performance
measures as well. The benefits and drawbacks of every
algorithm were also covered. The literature is not
systematically discussed in the work.

Load balancing methods within software-defined networks
were reviewed by Neghabi et al. and were broadly categorised
into deterministic and non-deterministic methods, in addition
to associated metrics that were thoroughly examined[25]. The
study asks some significant issues and attempts to provide
answers in terms of their importance, metric analysis,
function, and difficulties encountered in software
depended network load balancing. The research done by the
authors outlines the benefits and restrictions of the body of
literature that already exists within communication networks.
Even though it does not specifically address the subject of
cloud computing, the article has a robust foundation and high
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correlation across load balancing indicators. Additionally,
rather than using a hierarchical categorization system, the
study employs one level classification.

The solution put forward by Hu et al. in 2010 used the
evolutionary algorithm of load balancing among virtual
machines, while it also looked at system shifts over time as
well as the system's present state[26]. This approach also
computes in advance the results of installing virtual machines
onto host machines. This technique reduces the dynamic
migration for virtual machines while achieving load
balancing.

A load balancing technique was put forth in 2011 by Jiandun
and colleagues to optimise resource usage in a cloud setting.
The algorithm is a technique for managing dynamic
resources[27]. The objective of this approach is to efficiently
divide the workload over all available virtual machines which
aren't within the higher or lower bound. The outcomes of the
experiment demonstrate how this method enhances resource
usage and speeds up response.

In order to facilitate load balancing, Razali et al. established
a taxonomy of virtual machines. Virtual machines moved in
this manner to 2 distinct resource classes: higher-power hosts
and lower-power hosts based on MIPS (Million Instructions
per Second). The movement of virtual machines is dependent
onto the steady state CPU use. The quantity of migrations is
reduced and energy is conserved during idle state by using
this strategy[28].

PROPOSED ALGORRITHM

As a result, the following is how our proposed algorithms
differ from other algorithms: Include within the cloudlet job's,
queue job and the anticipated finish time of every resource
(virtual machine). Depending on this variable, the algorithm
chooses the VM for operation allocation that has the shortest
projected completion time as well as the least usage rate. The
queue records (Cloudlets) of all systems, the queue
listing submitted for every virtual machine, the proportion of
utilisation of every virtual machine (conveyed via the amount
of virtual demands submitted by every virtual machine as
well as the estimated cost of accomplishing that queues), and
the anticipated completion time whenever a demand is
received by every virtual machine are all contained within our
proposed algorithm. The Figure 1 portrays the Architectural
Flowchart of Proposed Algorithm.
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Fig.1: The Figure Demonstrates the Architectural Flowchart of Proposed Algorithm
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RESULTS

The Snapshots Portrays the Results of the Simulation
Configuration

Overall Response Time Summary

Avg (ms) Min (ms) Max (ms)
Overall response time: 340.87 37.65 763.91
Data Center processing time: 73.66 0.02 313.58
Response Time by Region
Userbase Avg (ms) Min (ms) Max (ms)
UBI 13430 37.65 254.56
UB2 263.83 146.46 429.14
UB3 353.77 218.87 529.94
UB4 533.22 363.79 758.87
UBS 533.13 361.26 763.91
UB6 22321 3953 368.63

User Base Hourly Response Times

UB1

Response Time [ms)

01223356789 101121014151861718192021222) Hrs
uB2

Response Time (ms)

01234567839 101112101151817181920212220 Hrs
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Response Time [ms)

b

0123367389 WNMI20WISEITIAN021220 Hrs

UB4

Response Time [ms)

_

012324356789 WNMI21VILISIEI7R19202122 Hrs

uBs

Responze Time (ms)

0123436789 0112121151G17183192021220 Hrs

Response Time [ms)

%.

012323586789 10112121015161718192021220 Hrs

Data Center Request Servicing Times

Data Center Avg (ms) Min (ms) Max (ms)
DC1 53.76 0.02 199.81
DC2 173.56 0.04 313.58
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Processing Time [ms)

DC2

Processing Time (ms)

01234568789 0M1210NLISBITRPEDN22 Hrs

CONCLUSION

To improve the performance of cloud computing, we
suggested a hybrid algorithm. With the suggested algorithm,
the study is capable of completing the tasks and needs of
virtual machine while also concentrating upon the load.
Because of the diverse load distribution amongst virtual
machines with in cloud system, the processing time expenses
for every virtual machine may vary. Select the virtual
machines that require the lowest processing time to distribute
jobs for effective load balancing. The proposed hybrid
algorithm suggested for the utilisation and put to the test with
in CloudSim cloud computing system. In this post, we
employ the same scheduling with virtual computers and tasks
like Space-shared - Timeshared. Result shows that the
algorithm has hugely enhanced response time as well as
overall processing time.

The suggested hybrid algorithm portrays the overall response
time 340.87 ms (min 37.65 and max 763.91) and the average
datacentre processing time 73.66 ms (min 0.02 and max
313.58), which portrays that the proposed algorithm shows
excellent results and lower the response and processing time
of request that are clearly shown in the simulation
configurations results tables and graphs.

We will test this algorithm with in actual world over time for
enhance efficiency, and we'll also take other factors into
account for effective resource management, like cost, failure,
etc. We will modify and improve the method to address the
load balancing issue in a situation of surge workload. Future
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Data Center Hourly Loading

DC1
Req's per Hr

0123456789 10111212141516171019202022) Hrs

DC2
Req's per Hr

0123456789 10112101415161710192024022) Hrs

research will focus on ways to enhance the algorithm's
performance. Additionally, because the actual cloud
system will produce issues with response times, that will be
corrected more logically and effectively by building up
algorithms, this will enable us to do study in greater extent
and detail.
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