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Abstract: The rapid expansion of e-commerce has intensified the need for scalable, reliable, and
responsive infrastructures to support surges in demand, dynamic content, and real-time user interactions.
Cloud computing has revolutionised the e-commerce industry by offering scalable, cost-effective, and
efficient solutions to address the growing demands of businesses. This paper explores the deployment and
automation strategies for e-commerce platforms, emphasising the use of Amazon Web Services (AWS),
Heroku, and Ruby on Rails. The discussion begins with an overview of cloud computing, its deployment
models, and the key concepts of scalability and automation. Critical aspects like Infrastructure as Code
(1aC), Continuous Integration/Continuous Deployment (CI/CD), auto-scaling, and monitoring are
highlighted to demonstrate the efficiency of cloud-based systems. Additionally, the role of cloud platforms
in enhancing the operational flexibility, security, and performance of e-commerce platforms is discussed.
Examples of popular cloud-supported e-commerce platforms like Shopify, BigCommerce, and Wix are
provided to illustrate real-world applications. By leveraging AWS for infrastructure, Heroku for seamless
deployment, and Ruby on Rails for robust application development, this paper presents a comprehensive
approach to building adaptive and high-performing e-commerce platforms.

Keywords: Cloud Computing, E-commerce, Heroku, Ruby on Rails, Automation, Continuous Deployment,
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I. INTRODUCTION
A number of industries, including marketing, have seen shifts as a result of IT advancements. Everyone has a fair
chance to promote their wares on the Internet because of the widespread use of information technology in marketing,
particularly with the rise of electronic commerce (E-commerce), which eliminates geographical barriers to
communication between businesses and their consumers. At the moment, businesses that use e-commerce will incur
significant environmental costs, but with the introduction of cloud computing, all issues have been fixed[l].
Consequently, cloud computing is becoming more popular among e-commerce enterprises as a means to gain
significant economic value. Hardware components (servers, communication infrastructure, and client computers) and
software components (application server, client application, database server) make up the architecture of a distributed
eCommerce system [2][3]. The client application could be anything from a regular web browser to a specialised
program. A mobile device or desktop PC can stand in for the client hardware. Cloud computing will be utilised by the
eCommerce server, allowing for the dynamic adjustment of all necessary resources [4].
The rapid growth of e-commerce has necessitated scalable, reliable, and highly responsive infrastructures capable of
accommodating surges in user demand, dynamic content delivery, and real-time interactions[3]. Web computing
platforms, especially AWS and Heroku, have become vital tools for deploying, managing, and automating web
applications because of their inherent flexibility coupled with a set of automation tools[5][6]. Using these platforms,
modern e-commerce systems can reach unlimited uptimes, organised deployment processes, and cheap resource
utilisation, which are essential to remain competitive worldwide[7]. The demand for this agility and performance has
underscored the need for scalable deployment frameworks tailored for high-demand environments, such as e-
commerce, where service availability directly impacts customer experience and business success[f]. Figure 1 shows the
cloud-based e-commerce applications. /

| 2581-9429 |3
IJARSCT

Copyright to IJARSCT DOI: 10.48175/IJARSCT-13555A 349

www.ijarsct.co.in




</ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 2, October 2023
=l
Data ] ‘ T ERP
= | =%
Center - 33 | &3 Software

=1

=
s ﬁ@ & Gnsin O
&

Technical

Support

System 4
Figure 1: Cloud-Based eCommerce Applications

Ruby on Rails, which has been noted as having a short cycle of development and being inherently maintainable, is now
one of the most preferred choices in e-commerce application frameworks. Ruby on Rails, in conjunction with cloud
platforms including AWS and Heroku, enables the developers to establish dynamic data-driven applications capable of
addressing intricate methodologies of operation inherent in e-commerce. [9]. The use of these platforms enables the
distribution of microservices and containerised applications as well as improving modularity and scalability [10].
Additionally, by supporting DevOps practices like CI/CD, these cloud services facilitate automatic testing, deployment,
and scaling of applications, minimising manual oversight and improving the efficiency and reliability of updates[11].

A. Organized of this paper

The paper begins with an Introduction to scalable infrastructures in e-commerce, focusing on AWS, Heroku, and Ruby
on Rails. Section II provides the overview of Cloud Deployment and Automation, Section III give the aspects of Could
in Ecommerce, Section IV discussed the AWS For Scalable E-Commerce Applications, Section V provide the Heroku
For Rapid Deployment and Scalability, Section VI discussed the Ruby On Rails for E-Commerce Development,
Section VII provide the Literature Work and Section VIII give summary of the paper as Conclusion.

II. OVERVIEW OF CLOUD DEPLOYMENT AND AUTOMATION

The "cloud" in cloud computing refers to the actual phenomenon of clouds gathering water molecules. Whenever
needed, the user can access cloud computing features without restrictions. The majority of cloud computing customers
would rather work with an intermediary than build their own physical infrastructure [12]. It is only necessary to pay for
the services that have been used. The burden on cloud computing can be lessened by redistributing tasks [13]. The local
computers do not experience high loading times when applications are run in the cloud since the networks in the cloud
handle a huge volume of service [14]. This results in less user-side hardware and software needs. A web browser is
essential for accessing the cloud. Using a web browser such as Chrome and cloud computing is all that's required[15].
Here are the main components of cloud computing:

e Resource Pooling and Elasticity

e Self-service and On-Demand Services

e Pricing

Quality of Service

The world has learnt how to construct scalable architectures for computing, storage, and application services from
companies like Amazon, Google, Yahoo!, and others who have constructed enormous systems to support their
applications [2]. The anticipated yearly revenue growth for public clouds is projected to exceed USD 40 billion, as
shown in Figure 2.
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Figure 2: Public cloud revenue worldwide from 2012-2026, segment (in billion U.S. dollars)[4].

e Amazon Web Services: The main [aaS on Amazon Web Services that hosts virtual machines is EC2. Among
the leading cloud providers, AWS offers the most variety of instance types, including general-purpose ones for
virtual machines and instances for computation, memory, and storage. The integration of EC2 with AWS data
storage services is done by the clients.

e  Microsoft Azure: One of the many services that Azure provides to build an instance is Azure Virtual
Machines. Azure Storage and Azure Databases are among its offerings.

e Google Cloud Platform: As an IaaS provider, Google offers its own cloud computing platform, GCE, which
provides both standard and specialised machine kinds.

A. Cloud Deployment Models
The uncertainty around the three possibilities makes it difficult for online businesses to decide whether to invest heavily
in private, public, or mixed cloud computing.

e  Public Cloud: Apps, storage, and other resources can be made publicly accessible by using a service provider.
The general public can access public clouds, which are owned, hosted, and operated by third-party service
providers. The infrastructure pool is the same for all users, with only slight variations in client dependability,
information security[ 16], and settings[17].

e Private Cloud: The term "private cloud" refers to a specific kind of cloud computing architecture in which a
single company has exclusive access to a shared pool of computer resources and related IT goods. Internal
resources are often responsible for managing a private cloud[18]. Businesses in regulated industries, as well as
those with predictable workloads or needs for customisation, may find these advantages particularly helpful.

e Hybrid Clouds: Hybrid cloud computing basically combines public and private cloud computing. One of the
main ideas behind hybrid clouds is that it is possible to integrate the two major cloud architectures into a single
application. Utilising information and resources from many cloud models, the objective is to create a
consistent, predictable, and highly efficient computing environment. Leading hybrid cloud providers include
Amazon, Microsoft, Google, Cisco, and NetApp.

B. Key Concepts in Scalability and Automation
Cloud computing's underlying principles of scalability and automation facilitate the efficient and dependable expansion
of applications [19][20][21].

1. Scalability:
A system's scalability in a cloud setting is defined as its capacity to manage increasing workloads or its flexibility to
accommodate expansion. This is accomplished by:
e Vertical Scaling (Scaling Up): Increasing resources (CPU, memory) of an existing server or virtual machine.
e  Horizontal Scaling (Scaling Out): Adding more servers or instances to distribyte=the workload, typically
managed with load balancers to maintain service levels during high traffic. S
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e Elasticity: This is usually linked with scalability and by changing resources’ allocation dynamically to meet
current usage needs, applications can increase or decrease resource requirements thus cutting costs and
providing better performances.

2. Automation:
Automation is useful when applied in Cloud deployment because it eliminates recurrent tasks, making the process more
efficient [22][23][24]. Key automation practices include:

e Infrastructure as Code (IaC): Automation that enables the usage of code for controlling the resources and
infrastructures on the cloud for consistent deployment. The most common IaC tools include Terraform,
Amazon Web Services CloudFormation and Ansible.

e Continuous Integration and Continuous Deployment (CI/CD): CI/CD pipelines can help the software to be
released much faster and more dependably because of the tested, built and deployed code.

e Auto-scaling: This automatically allocates resources depending on specific states (CPU usage, network
congestion, etc.) to maximise both efficiency and cost[25].

e  Monitoring and Alerts: There is CloudWatch, Grafana, for example, which allow controlling and alerting so
that one can solve the problem before it becomes critical or perform necessary adjustments to the system.

By leveraging scalability and automation, organisations can deploy resilient and adaptive applications that respond
efficiently to fluctuating demands and minimise human intervention, ensuring consistency and reducing operational
costs.

II1. ASPECTS OF COULD IN E-COMMERCE

Cloud computing is one of several new paradigms in computing that have emerged as a consequence of the vast
improvements in internet services and virtualisation techniques made possible by the explosion of innovation in the
field of information and communication technologies (ICT) during the past few decades. Globally, a number of large
cloud service providers make their products and services available to individuals and organisations via the Internet [26].
Efficient Data Modeling and Storage Solutions with SQL and NoSQL Databases in Web Applications[26]. The
outcome is an increase in the demand for cloud services as more companies move their operations online. Businesses
have a lot to gain from cloud computing, but there are also certain risks and problems associated with it. By reducing
friction in the buying and selling process, cloud computing is enhancing electronic commerce[4].

There are a lot of factors that businesses must think about while deciding on the ideal e-commerce platform [27].
Among the many, here are the excellent examples[28]:

e Shopify: a prominent online marketplace. With 20,000 websites, it holds the second-largest proportion of the
market[29]. It provides a means to initiate a business and commence sales without delay.

e Big-commerce: a leading cloud-based e-commerce brand. Designed for those without extensive knowledge of
web design, Large Commerce is a software application that lets you sell both digital and physical goods.

e  WiX: is an easy-to-use platform that offers both website creation and e-commerce solutions. Simple and well-
organized, it lets you sign up with your Facebook or Gmail account.

e Esty: another comprehensive online marketplace that specialises in selling one-of-a-kind products created in
factories, as well as those that are handcrafted or vintage. The facility is structured similarly to traditional
open-air craft fairs.

Table 1: Features Of Cloud Computing in Ecommerce[30]

Features Explanation

Cost Cut down on IT spending on things like installing, maintaining, and implementing resources.
reduction

Gradation Cloud computing is adaptable to the needs of different types of businesses, enabling specific

services to expand over time.

Convenient Needs in the business world are dynamic and unpredictable. Clou
rapid adaptation of IT to these changes through self-adaptation and
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Security Data was saved and distributed over numerous servers to ensure data stability and to
distribute the storage load.

Productivity | Cloud computing is economical since it boosts productivity in the workplace. Compared to a
traditional installation, software distribution in the cloud is faster.

Efficiency I.T. departments are free to concentrate on running their businesses and making money by
investing in new research and development.

Accessibility | The customer can use cell phones to access services and goods from anywhere at any time.

and mobility

Sustain Ensuring scalability, stability, and flexibility in e-commerce is crucial.
quality

Easy Make it easier to maintain infrastructure, software, and hardware.
management

Optimisation | Improve a website's suitability for high-ranking economic leaders to boost eCommerce store
search engine | traffic.

A. The Role of Cloud Platforms in E-Commerce.
Cloud platforms play a critical role in modern e-commerce by providing a flexible, secure, and scalable infrastructure to
support online retail operations [31][32]. Key contributions of cloud platforms in e-commerce include:
e  Scalability and Performance: It handle fluctuating traffic, ensuring reliable performance even during high-
demand periods[33]v.
e Global Reach: Content Delivery Networks (CDNs) deliver content quickly to customers worldwide,
enhancing user experience[34] Software Development Life Cycle Models: A Review Of Their Impact On
Project Management.
e Security and Compliance: Encryption and compliance certifications are built-in security features that meet
regulatory criteria while protecting client data [35].
e Data Analytics: Customer trends, material resources required, and product setting up in a precise manner
augment the decision-making process due to the sophisticated tools [36].
e Al and Automation: Sophisticated solutions such as chatbots, recommendation engines, automated back end
processes make the engagement of customers alongside the improvement of business performance possible
[37].
Thus, utilising these cloud capabilities, e-commerce platforms provide business reliability, security, and ability to
manage a significant flow of clients in the global market.

IV. AWS FOR SCALABLE E-COMMERCE APPLICATIONS

AWS (Amazon Web Services) gives e-commerce solutions necessary to build and run sophisticated and profitable
applications. Using services like Amazon’s EC2 service and AWS Elastic Beanstalk offering, organisations can
smoothly adjust their computing resources to meet the demands of a certain period, say sale season traffic. For data
storage and management there are services such as Amazon S3 for storage solutions, and databases like Amazon RDS
and DynamoDB for storage of customer data, product information and transactions respectively. CloudFront makes
content delivery better, increasing content availability to users from around the world, while AWS WAF and AWS
Shield provide better security mechanisms for protecting the website from hackers. More so, AWS has a pay-as-you-go
service that ensures that e-commerce businesses pay only what they use while offering them high-quality services thus
making it ideal for businesses that want to grow and push for innovation in the stiff market. The following application
of AWS for scalable e-commerce applications;

A. AWS Infrastructure for E-Commerce
AWS offers the right environment for e-commerce applications, this environment provides flexibility and scalability
through EC2, ELB with Auto Scaling and Amazon RDS services. S
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1. Elastic Compute Cloud (EC2) for Scalability

Amazon EC2 enables e-commerce organisations to control and proportionally increase or decrease computational
power depending on flow. This flexibility guarantees that applications are able to handle peak loads with ease and use
only the necessary resources to make the entire process more cost-effective. Another benefit of EC2 is the high
availability supported through multi-zone deployment [38].

2. Elastic Load Balancing (ELB) and Auto Scaling

EC2 instances are load-balanced by ELB so that the instances are not overwhelmed by incoming traffic. When used
alongside Auto Scaling, it dynamically adjusts the number of instances to the current traffic in order to remain
continuously available and optimise for cost when traffic increases.

3. Amazon RDS for Database Management

Amazon RDS offers scalable, managed databases with automated backups and multi-AZ replication for high
availability. RDS ensures secure and reliable data management for critical e-commerce information like user data,
transactions, and inventory, supporting various database engines for flexibility.

These AWS services provide a solid, scalable foundation for e-commerce applications, enabling seamless user
experiences during high-demand periods.

B. AWS Automation Tools

AWS offers a variety of automation tools that streamline the deployment, management, and monitoring of resources,
enabling businesses to improve efficiency, reduce manual intervention, and ensure consistent performance across
applications.

1. AWS Cloud Formation

Developers and administrators have an easy way to construct, supply, and upgrade relevant resources with the use of
Amazon Web Services' CloudFormation tools. Cloud Formation provides example templates, or they can create our
own to reflect AWS services, device requirements, and related tools [39][40].

e  Authoring with familiar programming: Cloud development kits from Amazon Web Services (AWS) make
it easy to build apps in popular languages, including Typescript, Python[41], Java, and.NET. Furthermore, it
allows us to offer our infrastructure using AWS CloudFormation straight from our IDE.

e  Authoring with JSON/YAML: It is possible to model a whole network in text using AWS CloudFormation.
The resources needed to configure or create AWS can be defined in a YAML or JSON file.

e Safety Controls: Secure automation of AWS infrastructure provisioning and updates is provided via AWS
CloudFormation. To specify the CloudWatch, you might utilise Rollback Triggers. With Rollback Triggers,
they can tell CloudFormation which CloudWatch alarms to watch for when they implement our slack and
replace procedures.

e Dependency Management: An automatic handling of resource dependencies is performed by AWS
CloudFormation during stack management behavior.

e  Managing Cross-region Cross-Account: Using AWS Stack Sets, they can deliver a suite of AWS tools to
several accounts and locations using a single CloudFormation template.

2. Kubernetes

Kubernetes is a software platform that runs and manages itself through a network of machines. Throughout its
development, it has been created using techniques that provide high availability, scalability, and predictability for
containerised applications and services [42][41]. Figure 3 shows how Kubernetes's platform-composable features and
basic interfaces provide you a lot of leeway, power, and assurance when you're defining and managing your
application.
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Figure 3: Kubernetes Architecture.
Understanding the high-level structure and organisation of Kubernetes, as well as how it can have certain features, is
crucial. Kubernetes is similar to a layer-built network in that any higher-level node can pick up where a lower-level
node left off in terms of complexity[8].

e  Master Node: Kubernetes cluster administration begins with the master node and is an essential component. A
central point of entry for all types of administrative operations. To ensure fault tolerance in the cluster,
numerous master nodes might be used.

e Scheduler: Node functions are executed by the programmer. Records how much of a certain resource each
node has used. The workload will be divided amongst the employees.

e Master/Slave Node: In order to provide resources to containers that are scheduled, these worker nodes are
crucial because they provide the services needed for networking and collaboration among containers. It's also
crucial to have worker nodes.

3. Puppet

A free and open-source program for managing cloud configurations; it works with public, private, and hybrid clouds.
With Puppet DSL (Domain-specific language), it comes with its own configuration language. Implementing a DSL
allows for the definition of system configurations and infrastructure as code. Puppet Enterprise coordinates the
management and execution of commands across several devices based on tasks. It gives you a GUI for managing and
organising all your cloud machines [43].
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Figure 4: Simple Puppet Architecture
The basic principle of Puppet is the master-slave paradigm. The secure socket layer, seen in Figure 4, connects the
client and server. The following elements make up the puppet architecture [44]:
e  Puppet Master: All processes pertaining to configuration are handled by the Puppet Master, a Linux-based
system. The system administrator verifies and validates the SSL certificates.
e Puppet Slave: The client uses puppet slaves as functional systems. The slave is managed and cared for by the
puppet master. The slave is where the Puppet agent daemon service operates.
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Repository: The configuration files for the nodes and servers are kept in the repository. The official operating
system bundle archives are kept by Puppet. The bulk of the software needed for a practical Puppet deployment
may be found in Puppet collections.

4. Terraform

Infrastructure as code can be easier with the help of HashiCorp's Terraform technology. The provisioning of data centre
infrastructure is accomplished using HashiCorp Configuration Language. Streamlined infrastructure development,
versioning, and maintenance using a tool. Through the deployment of bespoke in-house solutions, Terraform manages a

large number of existing service providers [43][45].

Infrastructure as Code: The infrastructure can be characterised using high-level, reusable, and flexible
languages. Because of this, they can draw up an infrastructure blueprint that can be easily updated.

Execution Plans: When the application is called, Terraform gives the user complete execution details through
a phase called the planning step.

Resource Graph: Terraform uses construction graphs to parallelise the creation and modification of
resources. As a result, the infrastructure may be built more quickly and efficiently by terraform.

Change Automation: Terraform can make complicated changes by using the execution plan and the resource
graph. Therefore, enabling a sophisticated alteration with minimal human participation and error.

V. HEROKU FOR RAPID DEPLOYMENT AND SCALABILITY
Heroku is a popular PaaS known for simplifying the deployment, scaling, and management of web
applications. It is widely adopted by developers and businesses for its ease of use and support for multiple
programming languages, including Ruby, Python, Node.js, Java, and more. Leveraging Heroku can lead to
rapid deployment cycles and scalable infrastructure, making it ideal for modern web applications that require
agility and responsiveness[46][47][10].

A. Ease of Deployment

Heroku is known for its capability in terms of the deploy of applications that can sometimes take only few
commands from the command line. This option of being able to deploy a solution quickly is useful in other
agile environments where short iterations and fast rollouts are important for sustaining the edge.

Through integration with Git such as GitHub developers can push changes directly to Heroku avoiding the
laborious process of taking backups and deploying the application.

B. Automatic Scalability

Since Heroku is a Platform as a Service, it comes with easily configurable scaling that allows the addition or
removal of resources depending on the number of users that an application may have. Using Heroku’s dynos
(micro, isolated, online, insecure processes), applications are easily crafted to scale application horizontally by
adding more dynos to meet increasing traffic.

Using automated scaling is a feature that allows Heroku to automatically scale the number of dynos specific to
the application load without necessitating human interference. This auto-scaling feature is very useful for
application that receives high variabilities of traffic because it then maintains the best performance while
containing costs.

C. Add-Ons for Enhanced Functionality

Copyright to IJARSCT DOI: 10.48175/IJARSCT-13555A
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Heroku boasts a rich list of add-ons that can be integrated into an application and improve its performance,
functionality or security: Heroku Postgres, NoSQL databases, New Relic, caching services, and others. These
add-ons require little setup to fit into Heroku applications and provide additional capabilities to applications.

Add-ons allow the constructed Heroku applications to be altered in certain areas in gccardance with respective
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D. Heroku’s Support for Continuous Integration and Delivery (CI/CD)

e Since Heroku provides its native CI/CD capabilities, the integration process is made much easier, and the
testing and deployment tasks are executed automatically. Allows developers to first try out the new code
updates on dummy servers before make it live, thus preventing many problems and boosting up application
efficiency.

e Heroku Pipelines allow to follow the separate environment strategy for several development, staging, and
production environments where teams can be sure that new features and fixes are well tested. This capability
brings more frequent delivery cycles and better-quality releases.

VI. RUBY ON RAILS FOR E-COMMERCE DEVELOPMENT
Ruby on Rails (RoR) is one of the most progressive Web Application Frameworks for fast development and
deployment. Famous for its ‘convention over configuration’ Rails framework means that development can be efficient
and effective with setting up because the frameworks provide much of the boilerplate code. ...and given Heroku
preeminent native support for rails, Heroku is a perfect platform for generating Rails applications rapidly, since one can
count on Heroku to have unerring built-in support for all the dependencies and framework convention of Rails[48]. This
compatibility enhances easy prototyping and scaling up of the application without many complex configurations [49].

A. Scalability Features of Ruby on Rails
Rails has instruments and frameworks that make it possible to develop applications that can sustain further growth,
including the feature for putting in place optimized database communication and background operations.

1. Active Record for Database Optimization

Active Record is the ORM of Rails that helps in reducing the amount of code required to make a query to a database. It
offers optimised Database Queries and caching strategies to support higher Data Availability while Applications from
burning out the Database. Active Record also provides database indexing and lazy loading which means it only load the
data it needs at a given time in order to enhance the query performance [50].

2. Caching and Background Jobs

Rails has different types of caching that include fragment caching and low-level caching to boost the application speed
by helping the server. Also, working with background job they have some gems like Sidekiq and Resque that help Rails
to perform tasks asynchronously [51].

B. Ruby on Rails and Cloud Compatibility
The above arrangements are well compatible with cloud platforms such as AWS and Heroku, prominently using cloud
services to achieve deployment, scalability and performance.

1. Deployment Best Practices with AWS and Heroku
For scalable, cloud-based deployments, AWS and Heroku complement each other well. Heroku simplifies deployment
and scaling, while AWS offers storage, backup, and security features[ 10]. Best practices include:
e Decoupling services: Running database and caching layers on AWS RDS and ElastiCache, while using
Heroku for app hosting.
e Autoscaling: Using Heroku’s dyno scaling capabilities to handle traffic spikes and scale down during low
traffic.
e Environment management: Utilizing AWS and Heroku’s environments to separate development, staging,
and production deployments for better testing and version control.

VII. LITERATURE WORK
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This study, Lee, Dewi, and Wajdi (2018) explains how to set up Heroku as a cloud platform and how to secure data on
Heroku using AES. Evidence from the performance evaluation supports the usage of AES cryptography for data
security. Another interesting finding from the delay calculation of data encryption is that the data delay time for
encrypting data grows as the data amount increases[46].
This study, Harzenetter et al. (2018) addresses that matter. With the goal of introducing a pattern-based deployment
model meta-model, which allows for the direct incorporation of cloud patterns into deployment models as generic,
vendor- and technology-agnostic modeling components. As a result, our method allows us to model solely the abstract
notions represented by patterns that must be followed during deployment, rather than defining specific technologies,
providers, and their configurations. In addition, they demonstrated an automated process for transforming these models
into deployment models that can be executed. They offer a case study and a prototype built on top of the TOSCA
standard to prove that our approach is feasible in practice[52].
In, Saraswat and Tripathi (2020, the three leading cloud computing providers—AWS, Azure, and GCP—have their
compute, storage space management, and performance offerings examined in this article. In order to assist companies
and customers in selecting the appropriate features that will meet their long-term needs, this article will outline and
compare the features of AWS, Azure, and GCP [53].
In, Liu (2020) Cloud class APP, an Al-powered TA, has quickly become a crucial pedagogical tool in the development
and execution of blended learning. This paper builds a hybrid teaching mode of "Introduction to e-commerce" using the
cloud class platform's essential features and drawing on three facets of online and offline classroom instruction, course
evaluation and assessment, and instructional practice. It then proposes four areas for further attention[54].
In, Yi (2020) A measurement scale for IT technological capabilities based on cloud computing has been developed
through research on e-commerce marketing and enterprise performance on cloud service platforms. The study also
examines the business process viewpoint on the realisation of cloud computing's value. They conclude that e-commerce
businesses should increase their company size, optimise their capital structure, and boost their financial performance
after using factor analysis to assess the sample cloud service e-commerce enterprises' financial performance. In order to
draw these conclusions, use a quantile regression model[55].
In, Angui et al. (2022) concentrate on RAN units (also called Cloud-RAN) and automate their deployment in an end-to-
end mobile network. Particularly difficult is the automation of the Cloud-RAN because of the need to manage real
antennas and the severe latency restrictions anticipated in 6G. They provide a Zero Touch Commissioning (ZTC) model
for automating the deployment of a Cloud-RAN chain. This model searches for computing capacity and antennas that
are as close to the desired coverage area as possible, doing resource discovery in the process[56].
In, Pushpaleela et al. (2022) the goal of this project is to examine and debate current practices in digital transformation
as they pertain to moving on-premises applications to the Amazon Web Services (AWS) cloud. This will involve
migrating databases and implementing AWS cloud automation with the help of DevOps tools. Multiple steps will
comprise the modernisation strategy. Evaluation and Strategy, Data Migration, Data Extraction and Transformation,
Quality Assurance, and Launch/Deployment are the steps involved [57].
Table II provide the Literature review summary of Cloud in E-Commerce platforms

Table 2: Literature review summary of Cloud in E-Commerce platforms

Paper Objective Key Technol | Outcome Limitations Future Work
Referen Findings/Methodo | ogy/Tool
ce logy s
Lee, Implement Evaluated Heroku, AES is effective | Limited Explore scalable
Dewi, Heroku as a | performance of | AES for data | analysis on | cryptographic
and cloud platform | AES for data | Cryptogr | security, but | scalability and | techniques and
Wajdi and AES for data | security and | aphy encryption advanced test on larger
(2018) security. encryption  delay delay increases | cryptographic datasets.

for different data with data size. methods.

sizes.
Saraswat | Compare features | Analysed and | AWS, Helps Conduct in-depth
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and of AWS, Azure, | summarised Azure, organisations/us | general features | performance
Tripathi | and GCP for | features to guide | GCP ers choose the | without detailed | evaluations  for
(2020) computing, users in choosing best cloud | performance specific
storage, and | suitable platforms platform based | benchmarking. | applications and
performance. for long-term on specific industries.
requirements. needs.
Harzenet | Introduce a meta- | Proposed a vendor- | TOSCA | Prototype Case study | Apply the model
ter et al. | model for | agnostic model | standard | validated validation in diverse real-
(2018) Pattern-based enabling  abstract practical limited to | world
Deployment pattern-based feasibility with | specific deployments  to
Models. deployment. a case study. scenarios; lacks | evaluate
real-world adaptability and
implementation. | efficiency.
Liu Construct a | Developed Cloud Created a | Limited to a | Expand the
(2020) hybrid teaching | methods for online | Class structured single course; | hybrid teaching
mode for | and offline | APP teaching mode | lacks scalability | model to various
"Introduction to | teaching, with  practical | to other | courses and
E-commerce" assessments, and recommendatio | disciplines. subject areas.
using a cloud | evaluations for ns.
class platform. blended learning.
Yi Study the impact | Measured IT | Quantile | Concluded that | Focused only | Incorporate non-
(2020) of cloud services | capability, Regressi | optimising on financial | financial metrics
on e-commerce | analysed business | on company size | performance such as customer
marketing  and | value of cloud | Model and capital | without satisfaction  and
enterprise computing, and structure exploring non- | operational
financial used regression for improves financial efficiency in
performance. financial financial benefits. future studies.
performance. performance in
cloud-based e-
commerce.
Angui et | Automate Introduced  Zero | Cloud- Automated Limited to | Explore cost
al. deployment  of | Touch RAN, Cloud-RAN latency and | implications and
(2022) Cloud-RAN units | Commissioning ZTC chain resource scalability for
in end-to-end | (ZTC) model for | Model instantiation management; large-scale
mobile networks. | resource discovery addressing no evaluation of | deployment in 6G
and latency latency and | cost- networks.
management in 6G. resource effectiveness.
constraints  for
6G.
Pushpale | Study Proposed  multi- | AWS Developed  a | Lacks Include risk
ela et al. | modernisation stage strategies | Cloud, comprehensive | exploration of | assessment
(2022) strategies for | involving planning, | DevOps | modernisation potential risks | frameworks and
digital data migration, | Tools approach  for | and mitigation | develop
transformation of | ETL, quality application and | strategies contingency plans
on-prem engineering, and database during for migration
applications  to | Go-Live. migration to | migration. challenges.
AWS Cloud. AWS.
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VIIL. CONCLUSION

The integration of cloud deployment and automation using platforms such as AWS, Heroku, and Ruby on Rails has
emerged as a transformative solution for e-commerce platforms. Cloud computing enables businesses to scale
dynamically, optimise costs, and improve operational efficiency while ensuring high performance and security.
Deployment models like public, private, and hybrid clouds provide flexibility to address diverse business needs. The
adoption of automation tools and techniques, including IaC and CI/CD pipelines, further streamlines processes, reduces
human intervention, and enhances reliability. Through this paper, they have demonstrated how leveraging advanced
cloud technologies enables e-commerce platforms to handle fluctuating demands, ensure global reach, and enhance
customer experience. These findings underscore the critical role of scalable and automated cloud solutions in driving
innovation and success in the e-commerce sector.

REFERENCES
[17 Y. Religia, S. Surachman, F. Rohman, and N. Indrawati, “E-Commerce Adoption in SMEs: A Literature Review,”
2021. doi: 10.4108/eai.17-7-2020.2302969.
[2] A. AbouElfetouhSaleh, “A Proposed Framework based on Cloud Computing for Enhancing E-Commerce
Applications,” Int. J. Comput. Appl., 2012, doi: 10.5120/9544-3993.
[3] V. S. Thokala, “A Comparative Study of Data Integrity and Redundancy in Distributed Databases for Web
Applications,” Int. J. Res. Anal. Rev., vol. 8, no. 4, pp. 383-389, 2021.
[4] M. A. A. Altemimi and A. H. H. Alasadi, “Ecommerce based on Cloud Computing: The Art of State,” Eur. J. Inf.
Technol. Comput. Sci., 2022, doi: 10.24018/compute.2022.2.4.59.
[5]1 R. Bishukarma, “Adaptive Al-Based Anomaly Detection Framework for SaaS Platform Security,” Int. J. Curr. Eng.
Technol., vol. 12, no. 6, pp. 541-548, 2022, doi: https://doi.org/10.14741/ijcet/v.12.6.8.
[6] V. S. Thokala, “Utilizing Docker Containers for Reproducible Builds and Scalable Web Application Deployments,”
Int. J. Curr. Eng. Technol., vol. 11, no. 6, pp. 661-668, 2021, doi: https://doi.org/10.14741/ijcet/v.11.6.10.
[7] A. Goyal, “Optimizing Project Timelines with Strategic Vendor Management and Blockchain-Enabled LEAP
Collaboration,” Int. J. Res. Anal. Rev., vol. 10, no. 3, pp. 94-100, 2023.
[8] L. Abdollahi Vayghan, M. A. Saied, M. Toeroe, and F. Khendek, “Deploying Microservice Based Applications with
Kubernetes: Experiments and Lessons Learned,” in IEEE International Conference on Cloud Computing, CLOUD,
2018. doi: 10.1109/CLOUD.2018.00148.
[9] J. Light, P. Pfeiffer, and B. Bennett, “An evaluation of continuous integration and delivery frameworks for
classroom use,” in Proceedings of the 2021 ACMSE Conference - ACMSE 2021: The Annual ACM Southeast
Conference, 2021. doi: 10.1145/3409334.3452085.
[10] P. Danielsson, T. Postema, and H. Munir, “Heroku-based innovative platform for web-based deployment in
product development at axis,” IEEE Access, 2021, doi: 10.1109/ACCESS.2021.3050255.
[11] D. V. Waghmare and P. P. Adkar, “Agile Development using Ruby on Rails Framework,” IRE Journals, 2019.
[12] M. S. Rajeev Arora, “Applications of Cloud Based ERP Application and how to address Security and Data Privacy
Issues in Cloud application,” 2022.
[13] R. Bishukarma, “The Role of Al in Automated Testing and Monitoring in SaaS Environments,” Int. J. Res. Anal.
Rev., vol. 8, no. 2, pp. 846-851, 2021.
[14] W. Qassim, “A Conceptual Model for E-Commerce Applications based a Cloud Computing,” Int. J. Comput.
Appl., vol. 176, no. 13, pp. 18-22, 2020, doi: 10.5120/ijca2020920037.
[15] L. Shouliang, “The influences of cloud computing to the traditional software project and our corresponding
strategies,” in Proceedings of the 2013 3rd International Conference on Intelligent System Design and Engineering
Applications, ISDEA 2013, 2013. doi: 10.1109/ISDEA.2012.349.
[16] A. and P. Khare, “Cloud Security Challenges: Implementing Best Practices for Secure SaaS Application
Development,” Int. J. Curr. Eng. Technol, wvol. 11, no. 6, pp. 669-676, 2021, doi:
https://doi.org/10.14741/ijcet/v.11.6.11.
[17] M. Gopalsamy, “Advanced Cybersecurity in Cloud Via Employing Al Technigyes=ion
Detection,” Int. J. Res. Anal. Rev., vol. 8, no. 1, 2021. /
Copyright to IJARSCT DOI: 10.48175/IJARSCT-13555A
www.ijarsct.co.in

7 1ssN
5| 2581-9429 |2

IJARSCT 360



(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 2, October 2023

[18] Abhishek Goyal, “Driving Continuous Improvement in Engineering Projects with AI-Enhanced Agile Testing and
Machine Learning,” Int. J. Adv. Res. Sci. Commun. Technol., vol. 3, no. 3, pp. 1320-1331, Jul. 2023, doi:
10.48175/1JARSCT-14000T.

[19] A. Avritzer et al., “Scalability testing automation using multivariate characterization and detection of software
performance antipatterns,” J. Syst. Softw., 2022, doi: 10.1016/j.jss.2022.111446.

[20] A. H. Ali and M. Z. Abdullah, “A survey on vertical and horizontal scaling platforms for big data analytics,” Int. J.
Integr. Eng., 2019, doi: 10.30880/ijie.2019.11.06.015.

[21] J. P. Weeks, “An Application of Multidimensional Vertical Scaling,” Measurement, 2018, doi:
10.1080/15366367.2018.1502005.

[22] S. Sokolov, O. Idiriz, M. Vukadinoff, and S. Vlaev, “Scaling and Automation in Cloud Deployments of Enterprise
Applications,” J. Eng. Sci. Technol. Rev., 2020.

[23] J. Jaeni, N. A. S., and A. D. Laksito, “IMPLEMENTASI CONTINUOUS INTEGRATION/CONTINUOUS
DELIVERY (CI/CD) PADA PERFORMANCE TESTING DEVOPS,” J. Inf. Syst. Manag., 2022, doi:
10.24076/joism.2022v4i1.887.

[24] S. Dalla Palma, D. Di Nucci, and D. A. Tamburri, “AnsibleMetrics: A Python library for measuring Infrastructure-
as-Code blueprints in Ansible,” SoftwareX, 2020, doi: 10.1016/j.s0ftx.2020.100633.

[25] A. Goyal, “Enhancing Engineering Project Efficiency through Cross-Functional Collaboration and IoT
Integration,” Int. J. Res. Anal. Rev., vol. §, no. 4, pp. 396-402, 2021.

[26] Vasudhar Sai Thokala, “Efficient Data Modeling and Storage Solutions with SQL and NoSQL Databases in Web
Applications,” Int. J. Adv. Res. Sci. Commun. Technol., pp. 470-482, Apr. 2022, doi: 10.48175/1IJARSCT-3861B.

[27] H. S. Chandu, “A Survey of Memory Controller Architectures : Design Trends and Performance Trade-offs,” Int.
J. Res. Anal. Rev. (IJRAR, vol. 9, no. 4, pp. 930-935, 2022.

[28] D. A. Inyang-Etoh, “Deploying Ecommerce Solutions With Cloud and Open Source Technologies: High
Availability Application Models.,” Comput. Inf. Syst., 2016.

[29] A. Goyal, “Scaling Agile Practices with Quantum Computing for Multi-Vendor Engineering Solutions in Global
Markets,” Int. J. Curr. Eng. Technol., vol. 12, no. 6, pp. 557-564, 2022, doi: https://doi.org/10.14741/ijcet/v.12.6.10.
[30] Y. Zhang, “The application of e-commerce recommendation system in smart cities based on big data and cloud
computing,” Comput. Sci. Inf. Syst., 2021, doi: 10.2298/CSIS200917026Z.

[31] T. Almarabeh and Y. K. Majdalawi, “Cloud Computing of E-commerce,” Mod. Appl. Sci., vol. 13, no. 1, p. 27,
2018, doi: 10.5539/mas.v13nlp27.

[32] D. Wang, “Influences of Cloud Computing on E-Commerce Businesses and Industry,” J. Softw. Eng. Appl., vol.
06, no. 06, pp. 313-318, 2013, doi: 10.4236/jsea.2013.66039.

[33] Mani Gopalsamy, “An Optimal Artificial Intelligence (AI) technique for cybersecurity threat detection in IoT
Networks,” Int. J. Sci. Res. Arch., vol. 7, no. 2, pp. 661-671, Dec. 2022, doi: 10.30574/ijsra.2022.7.2.0235.

[34] R. Goyal, “THE ROLE OF REQUIREMENT GATHERING IN AGILE SOFTWARE DEVELOPMENT:
STRATEGIES FOR SUCCESS AND CHALLENGES,” Int. J. Core Eng. Manag., vol. 6, no. 12, pp. 142—-152, 2021.
[35] M. Gopalsamy, “Scalable Anomaly Detection Frameworks for Network Traffic Analysis in cybersecurity using
Machine Learning Approaches,” Int. J. Curr. Eng.  Technol, wvol. 12, no. 6, 2022, doi:
https://doi.org/10.14741/ijcet/v.12.6.9.

[36] K. Patel, “Quality Assurance In The Age Of Data Analytics: Innovations And Challenges,” Int. J. Creat. Res.
Thoughts, vol. 9, no. 12, pp. £573-£578, 2021.

[37] S. Arora and A. Tewari, “Al-Driven Resilience : Enhancing Critical Infrastructure with Edge Computing,” Int. J.
Curr. Eng. Technol., vol. 12, no. 2, pp. 151-157, 2022, doi: https://doi.org/10.14741/ijcet/v.12.2.9.

[38] A. P. A. Singh, “STRATEGIC APPROACHES TO MATERIALS DATA COLLECTION AND INVENTORY
MANAGEMENT,” Int. J. Bus. Quant. Econ. Appl. Manag. Res., vol. 7, no. 5, 2022.

[39] M. Mangayarkarasi, S. Tamil Selvan, R. Kuppuchamy, S. Shanthi, and S. R. Prem, “Highly scalable and load
balanced web server on AWS cloud,” IOP Conf. Ser. Mater. Sci. Eng., 2021, doi: 10.1088/1757-899x/1055/1/012113.
[40] N. Sharma and S. Varki, “Active White Space (AWS) in Logo Designs: Effects on | ggayaluations and Brand
Communication,” J. Advert., 2018, doi: 10.1080/00913367.2018.1463880. £ / .%i

Copyright to IJARSCT DOI: 10.48175/IJARSCT-13555A i 2o e 361
www.ijarsct.co.in Z




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 2, October 2023

[41] V. S. Thokala, “Integrating Machine Learning into Web Applications for Personalized Content Delivery using
Python,” Int. J. Curr. Eng. Technol., vol. 11, no. 6, pp. 652—-660, 2021, doi: https://doi.org/10.14741/ijcet/v.11.6.9.

[42] A. Santi Seisa, S. Gajanan Satpute, and G. Nikolakopoulos, “Comparison between Docker and Kubernetes based
Edge Architectures for Enabling Remote Model Predictive Control for Aerial Robots,” in IECON Proceedings
(Industrial Electronics Conference), 2022. doi: 10.1109/TECON49645.2022.9968933.

[43] J. O. Benson, J. J. Prevost, and P. Rad, “Survey of automated software deployment for computational and
engineering research,” in 10th Annual International Systems Conference, SysCon 2016 - Proceedings, 2016. doi:
10.1109/SYSCON.2016.7490666.

[44] S. Jan et al., “Investigating master—slave architecture for underwater wireless sensor network,” Sensors, 2021, doi:
10.3390/521093000.

[45] Varsha C L and Dr. Ashok Kumar A R, “Review on Cloud Automation Tools,” Int. J. Eng. Res., vol. V9, no. 05,
pp. 479-482, 2020, doi: 10.17577/ijertv9is050156.

[46] B. H. Lee, E. K. Dewi, and M. F. Wajdi, “Data security in cloud computing using AES under HEROKU cloud,” in
2018 27th Wireless and Optical Communication Conference, WOCC 2018, 2018. doi: 10.1109/WOCC.2018.8372705.
[47] T. Taleb et al., “EASE: EPC as a service to ease mobile core network deployment over cloud,” IEEE Netw., 2015,
doi: 10.1109/MNET.2015.7064907.

[48] V. S. Thokala, “Enhancing User Experience with Dynamic Forms and Real-time Feedback in Web Applications
Using MERN and Rails,” Int. J. Res. Anal. Rev. §, vol. 10, no. 3, pp. 87-93, 2023.

[49] S. Bramasto and M. Indriasari, “Teknik Serangan Pada Aplikasi Berbasis Ruby on Rails,” Comput. J. Comput.
Sci. Inf. Syst., 2017, doi: 10.24912/computatio.v1i2.1009.

[50] C. Liu, J. Wu, and H. Lakshika Jayetileke, “Overseas Warehouse Deployment for Cross-Border E-Commerce in
the Context of the Belt and Road Initiative,” Sustain., 2022, doi: 10.3390/su14159642.

[51] C. H. P. Kim, D. Marinov, S. K. D. Batory, S. Souto, P. Barros, and M. D’ Amorim, “SPLat: Lightweight dynamic
analysis for reducing combinatorics in testing configurable systems,” in 2013 9th Joint Meeting of the European
Software Engineering Conference and the ACM SIGSOFT Symposium on the Foundations of Software Engineering,
ESEC/FSE 2013 - Proceedings, 2013. doi: 10.1145/2491411.2491459.

[52] L. Harzenetter, U. Breitenbiicher, M. Falkenthal, J. Guth, C. Krieger, and F. Leymann, “Pattern-based deployment
models and their automatic execution,” in Proceedings - 11th IEEE/ACM International Conference on Utility and
Cloud Computing, UCC 2018, 2018. doi: 10.1109/UCC.2018.00013.

[53] M. Saraswat and R. C. Tripathi, “Cloud Computing: Comparison and Analysis of Cloud Service Providers-AWs,
Microsoft and Google,” in Proceedings of the 2020 9th International Conference on System Modeling and
Advancement in Research Trends, SMART 2020, 2020. doi: 10.1109/SMART50582.2020.9337100.

[54] Y. Liu, “The construction of the blended learning mode of ‘introduction to e-commerce’ based on cloud class,” in
Proceedings - 2020 13th International Conference on Intelligent Computation Technology and Automation, ICICTA
2020, 2020. doi: 10.1109/ICICTAS51737.2020.00061.

[55] Y. Yi, “Research on E-commerce Marketing and Enterprise Performance Based on Cloud Service Platform,” in
Proceedings - 2020 13th International Conference on Intelligent Computation Technology and Automation, ICICTA
2020, 2020. doi: 10.1109/ICICTA51737.2020.00136.

[56] B. Angui, R. Corbel, V. Q. Rodriguez, and E. Stephan, “Towards 6G zero touch networks: The case of automated
Cloud-RAN deployments,” in Proceedings - IEEE Consumer Communications and Networking Conference, CCNC,
2022. doi: 10.1109/CCNC49033.2022.9700507.

[57] R. C. Pushpaleela, S. Sankar, K. Viswanathan, and S. A. Kumar, “Application Modernization Strategies for AWS
Cloud,” in 2022 1st International Conference on Computational Science and Technology, ICCST 2022 - Proceedings,
2022. doi: 10.1109/ICCST55948.2022.10040356.

o[ 2581-9429 |8

Copyright to IJARSCT DOI: 10.48175/IJARSCT-13555A g 362
www.ijarsct.co.in Z




