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ABSTRACT 

A revolutionary synergy, big data analytics with cloud computing allows for 

the analysis and processing of large datasets with previously unheard-of 

scalability and efficiency.  The cloud overcomes the drawbacks of conventional 

on-premises systems by offering a flexible and affordable infrastructure for big 

data management, storage, and analysis.  With the help of this combination, 

businesses can fully use big data and extract useful insights that inform choices 

and spur creativity.  Big data analytics and cloud computing are combined to 

take use of cutting-edge technology like artificial intelligence, machine 

learning, and distributed computing.  They are constantly current, which is 

why they use online resources instead of going to libraries in person.  Users 

may store data on a large scale, maintain backups, and protect themselves from 

calamities, among many other advantages of cloud computing.  Libraries may 

now store enormous volumes of data on the websites and electronic databases 

because to the development of cloud computing.  All of this data will be stored 

securely.  Cloud computing is a technique that makes a virtual platform 

available on library websites. It handles all of the data that is easily accessible 

over the internet.  A popular IT strategy for meeting the requirements of 

several commercial and scientific Big Data applications is cloud computing.  In 

this research, we provide a Hadoop platforms deployment technique using the 

Occopus cloud the orchestrator system tool for several cloud infrastructures.  

With the primary objective of preventing vendor locking issues, our automated 

solution offers a simple, portable, and scalable method of deploying the well-

known Hadoop platform; that is, it does not rely on any cloud provider's 

prepared and provided virtual machine image or "black-box" Platform-as-a-

Service mechanism.  The study offers cost analysis and encouraging 

performance assessment outcomes. 

Keywords : - Big Data Analytics, Efficiency and Scalability, Cloud Computing, 

Cost Analysis, Hadoop Platform Deployment, Platform-As-A-Service 

Mechanism, Performance Measurements, Physically Visiting Libraries. 
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I. INTRODUCTION 

 

Businesses are flooded with enormous amounts of 

data, both structured and unstructured, from a 

variety of sources, including social media, online 

transactions, and Internet of Things devices, in 

today's data-driven world.  For businesses aiming to 

use the potential of machine learning, data science, 

and analytics, this phenomenon—known as big 

data—offers both possibilities and obstacles [1].  

These enormous datasets can now be stored, 

processed, and analysed in a scalable and economical 

manner thanks to cloud computing, which has 

changed the game [1, 2].  Examining the core features 

of big data, the benefits of using cloud-based analytics, 

and the transition to the ELT (Extract, Load, 

Transform) paradigm, the essay will examine the 

complex link between big data and cloud computing.  

Additionally, it will include information on Google's 

Big-Query, a server less information warehouse 

solution that gives companies access to SQL-based 

analytics on petabytes of data.  Furthermore, [2], we 

will look at actual use examples and experiments that 

show how well cloud-based big data analytics can 

drive business intelligence & innovation across a 

range of sectors. 

"Cloud computing can be defined as a model that 

facilitates widespread, convenient, on-demand 

network access to a shared pool of reconfigurable 

computing resources (such as servers, storage, apps, 

networks, and [2, 3]) that can be quickly provisioned 

and released with little involvement from service 

providers or management,"  

According to NIST, the National Institute of 

Standards and Technology.  "The use of cloud 

computing is defined on the basis of the above 

model."  Only lately has the term "cloud computing" 

been widely used and found use in a wide range of 

industries [2, 3].  Software as a service, hardware as a 

service, and platforms as a service are the three main 

methods via which cloud computing provides its 

services [3, 5].  Simply described, "cloud computing" 

is a method of storing and retrieving vast volumes of 

data from any place having an internet connection 

and the appropriate IT tools.  

 In order to digitise their data, analyse it, and get the 

predictions and insights that drive their operations, 

modern organisations worldwide are adopting a 

range of state-of-the-art cloud technologies [5, 6].  

Numerous sectors are seeing new possibilities as a 

result of the convergence of IoT, cloud-based 

computing, & big data analytics.  These businesses 

include, for instance, online shopping, advertising, 

and healthcare [5, 6].  These options could become 

clear as time passes.  Modern businesses must become 

totally digital, but not all of them can afford to make 

significant investments in the infrastructure that they 

need [5, 6], IT resources (such computers, software, 

memory, and fast connections), and IT staff to 

maintain everything functioning properly. 

Cloud computing provides a Web-based architecture 

that enables the autonomous collection, utilisation, 

and management of computational resources.  Thanks 

to its fully-equipped data centres and tightly-

connected resources, cloud computing offers a wide 

variety of services that are accessible to both 

individuals and organisations [6, 7].  To meet end 

users' needs, it would be feasible to dynamically 

provide them with the resources that are accessible.  

By removing worries about the source, scalability, 

and resource constraints of that underlies service, 

cloud computing enables people or organisations to 

access and use the whole computation resource pool 

[6, 8].  Because of this, companies and individuals 

may pay for the cloud services they use rather than 

having to make a commitment up front.  Better 

healthcare for people worldwide has resulted from 

the ease with which technology and medicine may 

now be combined thanks to the Internet of Things' 

(IoT) explosive growth and the widespread use of 

mobile phones [8, 9].  

 Data has been shown to be a highly effective and 

helpful tool for improving health.  Using the latest 

developments in data science and analytics driven by 
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AI and ML, compliance & success are being 

guaranteed in the retail trade, e-commerce, 

healthcare, telecom, [8, 9], and been sectors.  When it 

comes to storing, processing, and research, real-world 

data poses many major obstacles because of its 

heterogeneity.  Utilising state-of-the-art big data and 

cloud-based components is essential for processing 

high velocity, variety, and volume data [8, 9].  

Information streaming from several sources in a 

range of forms, including data that is structured as 

well as unstructured, is referred to as a huge volume 

of data [29, 30].  

The components offered by cloud computing 

providers enable data storage, processing, and 

consuming on an end-to-end secured platform.  

However, it is still unclear what resources must be 

made accessible and how to construct the 

architecture with all of these components [8, 9].  By 

the end of 2020, the public cloud is expected to reach 

$411 million, according to Gartner, given the field's 

recent impressive rise in cloud computing.  The 

widespread usage of cloud computing has made it 

increasingly difficult for businesses to choose among 

the various alternatives available a dependable 

provider of cloud computing that can satisfy their 

long-term requirements [9, 11].  There is currently 

no industry standard for cloud service providers, and 

they are all expanding at the same pace.  A large 

number of these service providers concentrate on 

computing power and provide storage, database, 

networking, or Central Processing Unit (CPU) 

services to end users [10, 11]. 

 

II. RELATED WORK 

 

The analysis of big data has completely changed how 

businesses handle, store, and analyse enormous 

amounts of data [12,13], which has led to a rise in the 

use of cloud computing technologies databases.  

Traditional data storage solutions often find it 

difficult to meet the needs of scalability, flexibility, & 

cost-effectiveness as organisations produce ever-

increasing amounts of data that is unstructured, semi-

structured, and [13, 14].  A more flexible approach to 

large data management is offered by hybrid cloud the 

form of databases, which combine the advantages of 

both private and public cloud systems [15].  These 

databases provide businesses the flexibility to strike a 

balance between operational and production 

efficiency.  By dividing up data processing and 

storage responsibilities across on-premises and cloud 

environments, hybrid cloud databases enable 

businesses to maximise their data management 

strategy [16].  This design improves scalability and 

availability while addressing a number of important 

issues, such as data sovereignty, latency, and 

compliance. 

 Another important element affecting the adoption of 

hybrid cloud databases is their cost-effectiveness [18, 

19].  While public cloud services provide a pay-as-

you-go approach that may drastically lower upfront 

costs, conventional on- premises data centres 

sometimes need considerable capital expenditures in 

hardware, maintenance, and staff [19, 20].  By using 

public cloud scalability for sporadic workloads and 

retaining control over key data bases on private 

infrastructure, hybrid cloud databases enable 

enterprises to achieve a balance between these two 

approaches. 

 

2.1 Big Data Analytics in Cloud Computing  

Because cloud computing offers scalable and 

affordable infrastructure and services, it has 

completely changed how businesses manage big data 

analytics [20].  With products like Infrastructure as a 

Service ( IaaS) as well as Platform as a Service (PaaS), 

it makes it possible to store, process, and analyse large 

datasets efficiently.  Using cloud computing for large-

scale data analytics has many important benefits (Fig. 

1): 
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Fig. 1 CJ Logistics' technology, engineering, system, 

and solution plus consultancy (TES + C). [18] 

• Scalability: As data processing requirements 

increase, cloud computing makes it simple for 

businesses to expand their computing capacity 

[19, 20], guaranteeing they have the resources 

needed to manage growing data volumes. 

• Cost Optimization: Businesses may drastically 

cut the expenses of developing and maintaining 

physical facilities for massive-scale data analytics 

by using cloud-based services [20, 21].  

• Faster Innovation: Cloud-based analytics systems 

help businesses remain ahead of the curve by 

facilitating rapid deployment and testing with 

innovative analytics solutions.  But it's crucial to 

remember that cloud data governance 

management may be more complicated than 

physical solutions, and that putting based on the 

cloud big data analytics into practice calls for 

certain knowledge and abilities [21, 22].  [22, 

23].  

To maximise their spending, organisations should 

also use cost management techniques and routinely 

assess how much time they spend on the cloud.  

Gathering data from various sources, storing it in a 

"the landing zone," converting it, and finally 

combining it for analytical activities are the usual 

steps in the big data analytics cycle [23].  The ELT 

(Extract-Load-Transform) paradigm, which performs 

the compute-intensive transformation on the cloud, 

is replacing the conventional ETL (Extract-

Transform-Load) paradigm [23]. 

 The vast amount of organised, semi-structured, and 

unstructured data that may potentially be mined to 

find out details is referred to as "big data."  In this 

instance, however, the data is too big, complicated, 

and expanding quickly to be processed using 

conventional databases and software methods [24].  

To examine this vast amount of data, conventional 

sequential data processing techniques are insufficient.  

This phenomena necessitates the development of 

novel data processing and analysis methods, tools, 

and tactics. 

Over the years, cloud infrastructures have been 

developing steadily and are essential to the solution 

of applications based on big data [25].  These great 

challenge apps need a lot of IT resources, which 

cloud providers can make available to users on 

demand and in an easy-to-use manner by using 

virtualisation technologies and quick elasticity, 

among other things.  However, once they begin to 

plan the usage or implementation of any Big Data 

platform on cloud(s), data scientists encounter a 

number of challenges [25]. 

These scientists might execute their Big Data 

applications more efficiently by combining Hadoop, 

Cloud, and an orchestration tool for dynamically 

building up Hadoop clusters [22].  With all of its 

configuration & network architecture, complex 

virtual infrastructures like Hadoop need specialised 

end-user planning, maintenance, and expertise to 

operate properly. 

The paper's strategy ignores data localisation in 

favour of concentrating on Hadoop's dynamic 

deployment and scalability.  Data transport between 

data storage as Hadoop is one of the most costly 

activities when it comes to data localisation, and it 

may be substantial at the petabyte level.  Two simple 

situations may be used to decrease the cost of data 

transport [21].  The cost may be considerably 

decreased, for instance, if the Hadoop deployment 

and storage are situated on the same networking 

segment, as is the case in our lab.  Utilising the 

transmitted data and doing several computations on it 
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might also lower the cost (per calculation).  Other 

application-specific and environment-specific 

solutions may exist in addition to these two 

straightforward instances [11]. 

 
Fig. 2 Occopus cloud orchestrator characteristics. [11, 

13] 

III. DESIGN CONSIDERATIONS AND 

IMPLEMENTATION DETAILS 

A higher degree of abstraction of the suggested and 

realised design is shown in Figure 3.  To guarantee 

the safe and dependable functioning of configuration 

management systems, advanced virtual infrastructure 

maintainers (experts) may write descriptors for these 

systems and keep track of subcomponent descriptions 

[28].  As a result, end users of virtual infrastructure 

may use sophisticated applications without worrying 

about their performance, dependability, or integrity 

[14], regardless of the load.  We will talk about the 

successfully developed descriptions for a cluster of 

Hadoop databases setup.  On the target cloud, end 

users may build and manage virtual infrastructures as 

needed.  As a kind of "throw-away" virtual 

infrastructure, it may be constructed for a little 

period of time [14, 15] to support a single Hadoop 

task and for an extended period of time, provided 

that it is decided to be destroyed [15, 27]. 

 
 

Fig. 3 High-level architecture view with selected 

major components. [19] 

 

3.1 Virtual infrastructure descriptors for Hadoop in 

Occopus  

A Hadoop Master and a Hadoop Slave node are 

defined in Figure 3 of the infrastructure description.  

In our definition of dependence between them, the 

slave node relies on the master node [18, 19].  This 

guarantees that Occopus will launch the Master 

nodes first, followed by the concurrent operation of 

all slaves. 

3.2 Extended Hadoop cluster architecture overview  

One Hadoop Master Node and several Hadoop Slave 

nodes may be included in a Hadoop cluster, 

according to the Hadoop cluster architecture [19].  

Occopus deploys every node automatically depending 

on the descriptors. 

3.3 Hadoop cluster customisation and fine-tuning  

Hadoop configuration XML files are published to the 

core-site, hd-fs-site, yarn-site, and map-red-site 

nodes when it is cloud-based [19, 20].  Before the 

infrastructure is launched, end users have the ability 

to modify the configurational files. 

3.4 Automatic scaling of Hadoop cluster  

As previously mentioned, our Hadoop 

infrastructure's master and slave component are 

already ready for manual scaling, i.e., [19], and new 

slaves may join or leave the cluster.  The 

implementation of an extra control loop is a step 

towards autonomous scaling. 
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IV. PERFORMANCE EVALUATION AND COST 

ANALYSIS  

Numerous variables greatly influence how quickly 

the deployment procedures proceeds, including;  

 

(i) The target cloud's and its interface' 

performance, [19, 20], 

(ii) The virtual machines' performance and data 

connectivity speed after launch,  

(iii) How quickly the Hadoop software was 

installed, and  

(iv) The Occopus tools own effectiveness.  

 

Thus, the effectiveness of the suggested solution 

Table 1 only slightly affects the amount of time 

needed to establish a Hadoop cluster on the cloud [20, 

23].  We have conducted two kinds of measurements 

such as indicators of profitability and technical 

characteristics (deployment and scale-up time). 

 

Table 1 Hadoop cluster deployment duration across 

several cloud computing infrastructures. [20, 21] 

Number of Hadoop 

Slave nodes 

Deployment time (min) 

MTA Cloud  5.08 4.96 5.09 

LPDS Cloud  4.09 2.01 2.96 

Cloud Sigma 3.96 3.69 4.96 

 

4.1 Scale-up time of Hadoop clusters  

The scenario we demonstrate involves scaling up a 

cluster from two Hadoop Slave nodes to ten Hadoop 

Slave nodes.  We analysed the time interval between 

the fired controls are used and the expanded cluster's 

fully functioning structure [20, 21].  The outcomes 

may vary greatly for the reasons listed above.  The 

average scale-up time to the specified number of 

nodes is the end result of eight iterations of the tests 

conducted on the MTA Cloud [22].  The findings' 

diagram, or the Hadoop cluster's elasticity, is shown 

in Fig. 4. 

 
Fig. 4 Hadoop cluster's scale-up duration. [22] 

4.2 Cost Analysis  

In our last test, [23,24], we looked at how much 

money might be saved by using the Occopus option 

rather than utilising HDInsight [25], a service offered 

by the Azure Hadoop platform.  Hadoop clusters have 

been established in the Microsoft Azure clouds using 

virtual machines driven by Occopus throughout the 

investigation (Fig. 5).  Comparing the same number 

of powerful virtual computers inside the Hadoop 

cluster was also crucial for this investigation [25, 27].  

We utilised HDInsight's basic A3 virtual machines, 

which are in the weakest category, running Hadoop 

version 2.6.0 on Linux.  Each worker and head node 

in this cluster contains four cores, seven gigabytes of 

random-access memory, eight hard drives, and load 

distribution.  The anticipated cost of the HDInsight 

cluster is around e1.08 per hour [26]. 

 
Fig. 5 Cost comparison between Occopus' Hadoop 

cluster and off-the-shelf HDInsight on the Microsoft 

Azure cloud. 
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V. CONCLUSION 

 

We have discussed a number of problems with the 

current commercial and scientific virtual Hadoop 

infrastructure options, including Amazon's Elastic 

MapReduce and other scholarly tools, in this study.  

We have given an overview of Apache Hadoop and 

its operation, with a focus on operators.  We looked 

at the Occopus orchestration tool's functionality and 

benefits.  This study described Occopus's cloud-based 

Hadoop cluster implementation, which is completely 

automated and scalable.  With the help of this 

technology, MTA Cloud data scientists may build 

intricate virtual Hadoop infrastructures for scientific 

investigations with short or lengthy life cycles.  

This approach does not rely on pre-compiled images 

or proprietary management solutions that cloud 

providers provide as black box services, and it is 

compatible with a variety of major clouds (including 

EC2, Nova, and others) thanks to the Occopus tool.  

In comparison to the hours or days required to 

execute big Hadoop applications, the overhead 

associated with setting up and taking down a Hadoop 

cluster is essentially nothing.  To test and assess the 

deployed solution on various cloud infrastructures 

from both a technical and budgetary standpoint, a 

number of tests were conducted.  As of Q1 2017, 

MTA Cloud customers may access the described 

solution openly.  

 The description of a sustainable Hadoop cluster and 

the Occopus tool's source code are accessible online. 

With the primary goal of creating a new knowledge 

centre and precision agriculture decision support 

system based on sensor data gathered from 

Hungarian farms and semi-structured data from 

global aggregated repositories, the developed 

solutions are being further developed towards an 

Internet-of-things back-end different platforms in 

the AgroDat.hu project. 
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