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ABSTRACT

Cloud computing is becoming a very popular word
in industry and is receiving a large amount of
attention from the research community. Replica
management is one of the most important issues in
the cloud, which can offer fast data access time,
high data availability and reliability. By keeping all
replicas active, the replicas may enhance system
task successful execution rate if the replicas and
requests are reasonably distributed. However,
appropriate replica placement in a large-scale,
dynamically scalable and totally virtualized data
centers is much more complicated. To provide cost-
effective availability, minimize the response time of
applications and make load balancing for cloud
storage, a new replica placement is proposed. The
replica placement is based on five important
parameters: mean service time, failure probability,
load variance, latency and storage usage.
However, replication should be used wisely
because the storage size of each site is limited.
Thus, the site must keep only the important
replicas. We also present a new replica
replacement strategy based on the availability of
the file, the last time the replica was requested,
number of access, and size of replica. We evaluate
our algorithm using the Cloud Sim simulator and
find that it offers better performance in comparison
with other algorithms in terms of mean response
time, effective network usage, load balancing,
replication frequency, and storage usage.
Keywords: Replica management, Cloud Sim, Cloud
computing, storage size, large-scale, cloud storage,
replica replacement.
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Info Technology professionals need
installation software development,
nonetheless it's quite hard to construct it
into the very competitive fast changing
small business atmosphere of today. From
spread to CC Hence, the facets of
information culture are altered. Cloud is
also a pure development of computing also
the overall variant of virtualization support
Oriented  Architecture (SOA). Cloud
highlights on support-oriented
architectures. Computing is kind of
computing which enables person's capacity
to tap. By decreasing computing is
demonstrating an added incentive to both
programmer’s IT customers. Computing
systems identifies exactly that the way,
exactly in which whatever stems out of
ability infrastructure, into application, and
also the company enterprise procedures.
It's where it's necessary, sent as support
whatever. NIST defines CC for a tool for
empowering omnipresent, handy, on -
demand system usage of some shared pool
of computing tools (e.g. networks, server’s
storage, software which may be quickly
invisibly discharged along with nominal
direction endeavor service or s provider
discussion. This CC version is consists of
5 fundamental faculties (i.e., on-demand
capacities, extensive system accessibility,
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resource allocation (rapid durability, and
also quantified products solutions), about a
few services designs (i.e., laaS, SaaS,
along with also PaaS), along with four
installation designs (i.e., people, personal,
hybrid vehicle, network). The value of its
particular own adoption along with also
CC can be explained regarding shipping,
its faculties, installation types.
Characteristics the models lie on very peak
of each other forming a pile of some cloud.
Amazon identifies CC the shipping of IT
tools since, along with software through
the Web with cover while you go prices.
By encouraging the functions of enterprise
software, CC offers accessibility IT tools.
Using CC calculating, an individual will
not will need to develop big upfront
investments and also invest a whole good
deal of time of handling hardware to the
functioning. CC is defined by Even the
Gartner Group as a manner of by which
scalable IT - capacities are given as an
agency working with the Web systems to
clients that are outside.

LITERATURE REVIEW

Ragha Madhavi Gondu (2023) The
purpose of this study is to provide a better
knowledge of the cloud computing as well
as to suggest relevant research paths in this
growing field. Also, we will go through
the future benefits of cloud computing and
the upcoming possible challenges we will
have. Intext Cloud, performance, cloud
computing, architecture, scale-up, and big
data are all terms used in this context.
Cloud computing offers a wide range of
architectural configurations, including the
number of processors, memory, and nodes.
Cloud computing has already changed the
way we store, process, and access data,
and it is expected to continue to have a
significant impact on the future of
information technology. Cloud computing

enables organizations to scale their IT
resources up or down quickly and easily,
without the need for costly hardware
upgrades. This can help organizations to
respond more quickly to changing business
needs and market conditions.

Leelakumar Raja Lekkala (2023) A total
of 102 publications were analyzed,
revealing six main topics in cloud
computing in healthcare: telemedicine/
teleconsultation, medical imaging, public
health and patient self-management,
hospital management and information
systems, therapy, and secondary use of
data. Common features utilized in these
applications included broad network
access for data sharing and access, as well
as rapid elasticity to meet computing
demands. While some articles highlighted
the cost-effectiveness of pay-per-use cloud
services, only 14 articles reported
successful implementations, with many
publications focusing on conceptual or
prototypic projects. Additionally, several
articles equated cloud computing with
internet-/web-based data sharing, failing to
illustrate the unique benefits of the cloud
computing paradigm.

Gabriel Mafura (2023) Currently,
Kenyan research institutions Information
Technology operations use external
storage, within or without institutional
network environments. This study presents
a structured literature review of a cloud
computing adoption strategy for research
institutions in  Kenya. The reviews
objectives are: 1) to establish the
characteristics/peculiarities and IT
environments of research institutions in
Kenya, 2) -current cloud computing
technologies, adoption approaches and
drivers in the adoption of cloud
computing. The findings are that there is
need for an adoption strategy for Cloud

Anveshana’s International Journal of Research in Engineering and Applied Sciences

EMAILID:anveshanaindia@amail.com,WEBSITE:www.anveshanaindia.com
49



I
RERF

AIJREAS

VOLUME 8, ISSUE 5 (2023, MAY)

(1SSN-2455-6300)ONLINE

Anveshana’s International Journal of Research in Engineering and Applied Sciences

computing in the Kenyan research
Institutions that will use a DOI and TOE
combined approach while addressing
technological, organizational and
environmental factors. The findings are
used to propose a cloud computing
adoption strategy for the Kenyan Research
Institutions in future research.

Weihua Zhang (2022) With the
emergence of massive data inside and
outside the enterprise, paying much
attention to the processing and analysis of
accounting big data can bring huge value-
added value to enterprises, and adapt to
complex and changing  economic
environment. Based on this, by analyzing
the related theories of accounting big data,
accounting  information and  cloud
computing, we build a cloud computing
storage module of big data analysis
platform, and apply Apriori data mining
algorithm based on association rules to
deal with massive data of accounting. A
comparative prediction of the financial
status of a group shows that the maximum
error is less than 8% compared with the
actual results, thus verifying the reliability
and superiority of the established
accounting big data analysis platform
based on cloud computing.

M. Humayun Kabir (2021) Cloud
computing is a type of emerging
computing technology that relies on shared
computing resources rather than having
local servers or personal devices to handle
applications. It is an emerging technology
that provides services over the internet:
Utilizing the online services of different
software. Many works have been carried
out and various security frameworks
relating to the security issues of cloud
computing have been proposed in
numerous ways. But they do not propose a
guantitative approach to analyze and

evaluate privacy and security in cloud
computing systems. In this research, we
try to introduce top security concerns of
cloud computing systems, analyze the
threats and propose some countermeasures
for them. We use a quantitative security
risk assessment model to present a
multilayer security framework for the
solution of the security threats of cloud
computing systems.

Cloud Computing Origin

The phrase “Cloud" is most widely utilized
in mathematics to spell out an important
group of items which visually resemble by
a column including a cloud defines some
of stuff whose information are somewhat
more  scrutinized in a  specific
circumstance. The explanation is the apps
attracted the system surrounded the icons
of servers using a circle, along with also
clusters of servers at a system diagram
experienced overlapping circles that found
a cloud. In reference into this usage that is
favored, the term blur has been practiced
as being a metaphor for its world wide
web, also there has been a conventional
contour used to denote a system of
schematics. After a period that it had been
utilized to portray the Web on your
computer system. The cloud emblem was
utilized to define components of
equipment by 1977 at Arpanet's beginning,
the CSNET from predecessors into the
Web.

Cloud Basics

CC also gives a broad variety of
computing tools through system using
“cover as you go" coverage version.
Availing services that were different out of
cloud companies can reduce now-a-days
the price tag of IT. Computing systems
consists of four installation types, several
services types along with 5 faculties. The
most critical faculties are multi-tenancy,
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scalable service oriented, Service Level
Agreement (SLA) pushed, virtualized, self
along with copy. Infrastructure for a
Service (laaS), Software as a Service
(SaaS) Platform as a Service (PaaS) would
be the fundamental services offered by
computing. Manifested Cloud Personal
Cloud, hybrid cloud group Cloud are just
four installation designs of CC.

Cloud Adoption Barriers

Computing has produced a move around in
data creation base run along with can be
conducted  shifting invention areas
business. Be as it could reversal, you'll
find cynics fans. Exchanging opportunity
IT is also an increasingly assignment
which integrates the authoritative technical
dilemmas. The cloud is still just another
world view which does not always have a
sentence definition; yet it within this way
switch to your method might possibly look
befuddling, also integrates aspects. This
many-sided  caliber  together  with
vulnerability helps make many hierarchical
cloud adoption hindrances. As signaled by
means of a review directed by KPMG,
protection, price tag vulnerability, lack of
command would be the most important
about a few cloud-appropriation borders.
RESEARCH METHODOLOGY

Even the programmer itself includes a
separate group of nodes for processing
data, or PE for short. The inquiry method
presupposes that the uniform chip velocity
corresponding processing operation may
be attained by the analysis of very
analogous groups of classes and items. In
computer architecture, dynamic scaling
may be used to regulate energy
consumption. In addition to protecting
against overload, dynamic SLA violence is
used to store electrical strength, most
notably in laptop computers and other
portable devices, with the energy stems

initially improving battery life. Different
cloud storage services provide their
customers with a range of different price
structures. Hosting companies for the
cloud construct large data centers spread
on the globe, each section housing a
number of  computers used for
computation. To adapt to these shifting
conditions, distributors will need to invest
in new and better infrastructure. One cloud
service that gives businesses a choice is
the cloud storage service. Your data
components are the only thing that will be
challenging to handle, hence a separate
section has been reserved for their storage.
It is possible to use replication theory. As a
result, it has been upgraded to a general-
purpose cloud that makes it simple to
manage who has access to what data. Data
privacy from a semi-trusted cloud provider
has to be protected while the category
admin and all team members may store
and edit the information anywhere.
RESULTS

Data of different types with size ranging
from 1 GB to 10 GB are taken for the
evaluation purpose. At the system build-up
stage, the initial replica factor of all data is
set as three. Data placement is done using
the HDFS default rack aware data
placement policy. The weighted fuzzy
inference system is embedded as a
component inside the HDFS file system.
Data stored in HDFS is accessed randomly
and the HDFS log file is periodically
checked and analyzed to retrieve the
relevant information. Table 1 shows the
data type and size taken for experiment.

Table 1: The Data Type and Size

Data Type Data Size
Text and document 5MB-3GB
files

Anveshana’s International Journal of Research in Engineering and Applied Sciences

EMAILID:anveshanaindia@amail.com,WEBSITE:www.anveshanaindia.com
51




é AIJREAS VOLUME 8, ISSUE 5 (2023, MAY) _ (ISSN-2455-6300)ONLINE _
T Anveshana’s International Journal of Research in Engineering and Applied Sciences

Image files 5GB-10GB D8 |50 5 3 3 1250 | wa
Audio Files 5GB-25GB RM
Video 10 Gb-30GB D9 50 0 8 41600 lhot
Log file 10 GB -50 GB D1 |50 1013 4 | 666. ot
T 0 66
The HDFS log file is analyzed on
: o9 yzee D1 |10 R 1 [333|coL
particular time intervals to retrieve 1 o 3 5
!nformatlon about data_l acc_:ess of efich data 51 o 5 3 T 666 wa
item. Based on this information the 2 |o 6 RM
opularity degree and weight of each data
popularity deg 9 D1 [10 5 |3 3 (500 [wa
is calculated. These values are used as 3 |o RM
input to the weighted fuzzy inference D1 |10 9 3 4 [ 12000t
system to categorize the data. Table 2 4 |0
shows the resultant popularity degree, D1 110 10 |3 4 | 1333|yoT
weight and category of data. The result 5 |0 33
D1 [50 1 3 1 |166. | \wa
clearly shows that the WFDRM method s 1o 66
intelligently categorizes data to hot, warm RM
D1 [50 2 3 1 {333 |wa
or cold compared to other methods. 7 1o 3 | ay
Table 2:We|_ght, Popularity Degree 51 o g 3 32500 wa
Calculation qu F_uzzy Data s |o M
Classification D1 50 9 3 I
No. Cu 9 0
Dat | NO| = of | rr|weifopu) Fu D2 |50 10 |3 | 4 |6666)07
: 0 |0 .66
Acce | (es t ity |Cate
D2 |10 1 3 1 ]333 [wa
SSes | accesse | re De |gory
| | or 1 |00 33 | RM
'ii ee D2 |10 2 3 1 |666. | wa
a 2 |00 66 | RM
Fa D2 (10 5 3 3 5000 WA
cto 3 |00 RM
r D2 [10 9 4 | 120040t
D1 |10 1 3 1 1333| co 4 oo 0
LD D2 |10 10 4 [ 133340t
D2 [10 2 3 1]666| co 5 |00 3.33
LD The result of replica factor calculation for
D3 |10 5 |3 3150 | co WFDRM method is given in Table 3.
LD Table 3: Replica Calculation of
D4 [10 9 3 4 1120 | W WFDRM
AR N Curr
M Data | No.of 0. ent | Categ| e
D5 |10 10 |3 4 1133 | wA Access of |replica ory | w
33 | RM €s node |Factor Re
D6 |50 1 |3 1 1656 |coL s plic
6 D acces a
sed Fac
D7 |50 2 3 1 |333 CoOL tor
3 D
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? é 3 co 1 ? g 3 co 1
_ : g LD 8 0 LD
cO 1 D 5 3
2 0 w 3
LD 1 0
D 1 3 9 0 AR
3 0 co 1 M
LD D 5 1 3
D 1 3 2 0 ( HO | 3
4 0 Wl 3 0 0 T
AR D 1 3
M co 1
D 1 I 2 0 LD
5 0 ( W 3 ! 0
AR 0
D 1 3
b 5 R 2 | o ot
5 0 co 1 5 0 LD
LD 0
D 5 3 co 1 D 1 3
7 0 w 2
LD 2 0
D 5 3 3 0 PR
8 0 cO 1 0 M
LD
D 1 3
D 5 3 HO 3
W 3 2 0
9 0 4 0 T
AR
M 0
D 1 ]
IR ERNEE
0 AR 5 0 T
M 0
1D é 3 CO 1 Evaluation Criteria
1 0 LD The evaluation of the WFDRM strategy is
D 1 3 carried out by evaluating the parameters
1 0 Eg ! storage consumption, replication frequency
2 0 and average response time. The storage
? é 8 co | 1 space consumption is evaluated by
3 0 LD monitoring the storage space consumed by
D 1 3 each data item in the specified time
1 0 ,XY? 3 intervals. The mean storage space
4 0 M consumption in the system is calculated
D 1 T 3 using the equation and average response
1 0 X\é 3 time is calculated.
5 0 M CONCLUSION
D 5 3 Replication strategies have been widely
1 0 Eg . adopted in current cloud systems for data
6 0 availability, reliability, and performance.
D 5 3 co | 1 The adaptation improves system resilience
1 0 . . : .
7 0 LD during disasters without any downtime.

The cloud replication strategy trend to
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preserve the geographically distributed
huge data, hence, creates the need for
optimal replication strategy for acceptable
performance. We filter out the dynamic
replication strategies and evaluate their
optimization  capabilities  based on
quantitative analysis of target objectives
(Primary target objective, Secondary target
objective, and Tertiary target objective)
using different attributes that are
addressed. We provide a critical
quantitative analysis and a comprehensive
performance evaluation based on target
objectives. We perform a comparative
parameter evaluation, along with the
metrics comparison. The paper also
discusses the challenges, issues, and future
research directions. This study will be
beneficial to researchers to identify the
research problems of replication strategies
in cloud computing configuration and will
provide a depth in detail related to
available dynamic replication strategies
and target-oriented replication strategies.
This research will open a new gate to
develop the optimal dynamic replication
strategy for clouds in the future.
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