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ABSTRACT

The popularity of web apps and other forms of online
application development has skyrocketed in the last few years.
It is crucial to choose the optimal technology or framework,
especially given the proliferation of options. This survey
explores three major paradigms: Ruby on Rails, Python-based
frameworks and cloud-based architectures. Ruby on Rails is
focused on the MVC model and consists of an ideal structure of
working and the philosophy of “convention over
configuration,” increasing productivity along with focusing on
such values as standardization of work. Two widely used
Python-based frameworks are Django and Flask; these have
the options for extensive flexibility, scalability and libraries to
support virtually any kind of application that one might want
to build. Cloud computing, with its layers and service models,
brings great scalability, cost efficiency, and a rich resource
pool to deployment. Additionally, some research space has
been addressed that needs to be tackled related to the
improvement of frameworks, flexibility and their scalability as
well as long-term sustainment of the systems; these areas pose
a need for applying inter-disciplinary solutions incorporating
cutting-edge technologies for building more reliable and
efficient web applications.

Keywords—Web application development, frameworks, ruby
on rails, Django, cherrypie, cloud computing, web2py

INTRODUCTION

There were a lot of mistakes and human labor involved in the
early days of web development when all apps were
developed manually. The introduction of web frameworks in
the early 2000s served as a response to these advancements.
A web framework is essentially an instrument that aids in the
creation of websites, preventing errors and saving time. Web
pages may employ frameworks for both static and dynamic
content. A framework may be selected based on the job at
hand. Frameworks fall into one of two categories: client-side
or server-side. Client-side frameworks, like vue.js,
angular.js, and ember.js, are in charge of creating and
enhancing user interfaces, which include animated elements
and sophisticated layouts[1]. The principles and design of
server-side frameworks, on the other hand, let you build a
wide variety of pages. The web pages may benefit from these
frameworks' safety features. Examples of server-side
programming include Ruby on Rails, Zend, Django, and
others [2]. The introduction of web frameworks not only
addressed the inefficiencies of manual coding but also
introduced a structured approach to web development,
enabling the reuse of software components and improving
the overall quality of web applications.

An advancement above basic library-based reuse, a
framework is a high-level solution for software component
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reuse that permits sharing generic logic and common
functionalities of a domain application. The fact that a
critical component of the application is already present in the
framework and has undergone testing means that the final
output will be of higher quality. There are a plethora of web
frameworks available today, built on several programming
languages: Web frameworks written in Java include JSF and
Struts; Ruby-based frameworks include Ruby on Rails and
Grails; and PHP-based frameworks include CakePHP]3]

Selecting the best architecture for application
development is a highly challenging issue in today's internet-
driven era, when a wide variety of technologies are
accessible for designing web applications. Among the
various web frameworks, Ruby and its Rails framework have
stood out for their efficiency in rapid application
development, showcasing the power of frameworks to
enhance both development speed and functionality [4].
Development of web-based services and applications is best
accomplished using the Ruby language and the Rails
framework. Ruby is a great language for quick prototyping
and integrating different web services because of its current
and dynamic characteristics. The rapid web app creation,
database access, and AJAX support offered by Rails make it
a great option for creating the front end and back end of
next-gen online applications and services [5]

Python’s versatile frameworks have revolutionized web
development by simplifying complex tasks and supporting
the creation of robust applications[6]. Traditional web
programming approaches, such as CGI and WSGI, required
building web applications from scratch using Python's
standard libraries. However, modern Python web
frameworks, packaged as modules, have streamlined this
process by automating tasks like request interpretation,
response generation, and data storage. These frameworks
significantly reduce developers' workload while supporting
both  server-side and client-side  programming[7].
Additionally, the rise of cloud-based architectures has further
transformed web application development, enabling scalable,
resilient, and globally distributed applications. Technologies
like  serverless  computing, microservices, and
containerization allow developers to focus more on
application logic than infrastructure management[8]. As
traditional ~ frameworks converge with  cloud-based
architectures, developers must adopt sustainable and
progressive methodologies to meet the demands of global
interconnectivity and evolving digital ecosystems.

A. Organization of paper

Here is how the remainder of the paper is organized: A
summary of Ruby on Rails, its design, and its benefits is
given in Section Il. Section Il discusses Python-based web
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application frameworks, their merits. Section 1V discusses
how cloud technologies are changing web development and
includes information on its architecture, services model, and
benefits. The literature review and research deficit are
covered in the concluding section, Section V, which also
offers the review's conclusion and prospects for further
research.

Overview Of Ruby On Rails

RubyonRails is one example of a framework for creating
web applications. This framework is popular among
developers for backend development, and it is written in
Ruby programming language. Software engineers find online
application development more laborious; to make it less
laborious and more adaptable, web development specialists
use ROR technology. One of the most effective and well-
liked frameworks for creating dynamic web applications is
Ruby on Rails.The Ruby on Rails framework is a free and
open-source set of tools for building web applications. The
course is structured on the Model-Controller-View paradigm.
With ROR, building a database-backed web application
using the Ruby programming language is a breeze [9].

Architecture Model for Ruby on Rails

ROR is an application framework that lets you concentrate
on the app's other features while it takes care of the
repetitious code that most applications have. Developers may
use the tools provided to create a web application. There are
a few components that are used by almost every Ruby
program. Ruby code libraries make up this framework. You
may study the framework's inner workings, make
contributions, and evaluate the complete codebase since it is
open source. The fact that it is an MVC framework,
however, is the primary factor in its widespread adoption
[10].
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Fig. 1. Architecture Model for Ruby on Rails (RoR) Web Application
Implementation

Figure 1 shows the Architecture of Rails framework. Active
Record and Action Pack are two important components of
the Rails framework. The Model component of an MVC
application is handled by the Action Record layer, which is
an ORM component. To the remainder of the program, this
layer represents the rows of the data table as model objects.
The view and controller components of an MV C application
are handled by Action Pack. The action gets the answer
ready while collaborating with the relevant model objects.
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The Action Web services, or the Action Mailer Component
transmitan appropriate answer, unless the browser made the
request, in which case the Action View Component renders
the response. Below is a breakdown of each architectural
feature seen in the above image:

e User component— Browsers may access Rails web
applications over many protocol interfaces, including
HTTP, FTP, or SOAP for web service expenditure.

o Web Server— A web server hosts the built Rails app,
processes requests from the user-facing client
component, and passes them on to the dispatcher.

e Dispatcher— Depending on the user's current request,
the dispatcher will call the appropriate controller.

e Controller— A controller takes in a request from a
user and then triggers the appropriate action.

Ruby on Rails Architecture Features
There are some architecture features for Ruby on Rails.

e Ruby on Rails follows Model-View-Controller
architecture.

o Web services using Representational State Transfer
(REST).

e MySQL,Oracle,Microsoft SQL Server,PostgreSQL,
IBM DB2, and every other major database is
compatible with ROR architecture.

e Open-source server-side scripting language is used by
Rails architecture.

e ROR architecture  follows convention over
configuration principle.

o It has generators of scripts for task automation.

e Rails uses the human-readable data serialization
format known as YAML machine [11].

Advantages of Ruby on Rails

There are some advantages of Ruby on Rails, so provide
some important advantages given below:

e The robust support of web standards for the whole
application, including the user interface and data
transport, is one of the most noticeable features of
Ruby on Rails.

e Principles of program design, such as "coding by
convention,” "don't repeat yourself,” and the "active
record pattern” are expected to be followed by
ROR applications.

e ROR is one of the three most popular web
development technologies, and it is utilized by the
most popular websites in the world[12]. This
indicates that a sizable number of individuals use this
framework to develop applications worldwide.

e Ruby on Rails makes use of a large variety of useful
tools and libraries.

e When it comes to the tools they utilize for their
projects, large organizations with qualified analysts
often make wise choices. For this reason, such
equipment often acquires an unquestionable
reputation for being sturdy and dependable[14].

PYTHON BASED WEB APPLICATION FRAMEWORKS

The Python Web Framework is a set of modules or packages
that let programmers create Web services or apps. It relieves
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developers of the burden of managing low-level aspects like
sockets, protocols, and process/thread management [15].
CherryPy, Django, Bottle, Flask, and other web frameworks
have all been developed using Python. Content management,
database interface, and internet protocol (HTTP, SMTP,
XML-RPC, FTP, and POP) interfacing are all made easier
using the standard libraries and modules provided by these
frameworks [16].
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Fig. 2. Python-based web development frameworks

B. Popular Python frameworks

They discuss about the popular python frameworks for using
web application development.

¢ Django: Python is the language's foundation for this
web platform. Its insanely high speed was
intentionally intended to facilitate the rapid
development of apps from developers' concepts [17].
It takes care of most of the problems with making
web apps, so instead of starting from square one,
developers can focus on making the app's main
business logic[18]. It is very adaptable.

Flask:It is a Python-based web framework. Websites
may be quickly and easily built using Flask's library
and scripts, eliminating the need to start from zero.
The fundamental features of flask will reduce its need
on several external libraries that require maintenance
and make it lighter[19].

Web2Py:DAL and  rule-based  access  control
capabilities are provided by a collection of robust
libraries that are built on the Python language
foundation. Not only is it compatible with HTML,
XML, and JSON, but it also mandates the use of the
model-view-controller paradigm[20],[21].

Bottle:The Bottle is a genuine Python framework,
which is a simple microframework[22]. The
framework is lightweight and quick to implement
since it just a single file. Unlike other frameworks,
the Bottle framework is feature-limited and does not
rely on any libraries outside of the Python standard
library.

CherryPy:lIt is Python's first programming language
foundation. Because of its flexible nature, this
microframework may be expanded. Tools like
sessions, authorization, caching, routing, JSON
processing, and database support are all built in. Out
of the box, it has the WSGI thread pool server, which
is compatible with HTTP/1.1[23]. It can concurrently
execute numerous HTTP servers on various ports.
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Benefits of Python- based framework

Python-based web frameworks, such as Django and Flask,
offer numerous advantages that make them highly popular
among developers. These benefits include:

o Python offers extensive libraries for tasks like string
operations, web services, scientific programming, and
computation.

Its libraries enable scalability, reduce coding time,
and ensure reusability for future applications.

Python's versatility and clean syntax make it
adaptable and easy to use for various development
needs.

Its dynamic typing simplifies data analysis and
enhances its appeal to data scientists.

Python's readable syntax resembles English, reducing
coding complexity and aiding understanding.

It supports easy data visualization through charts and
graphs, simplifying reporting and insights.
Asynchronous coding in Python allows efficient

processing, avoiding deadlocks and simplifying
development.
e Python supports multi-paradigm programming:

object-oriented, procedural, and functional.

As an open-source language, Python is free and
frequently  updated  with  community-driven
enhancements.

Python has a vast developer community offering
quick support, project assistance, and issue resolution.

I1. ENVOLVE TRANSFORMING WEB DEVELOPMENT WITH

CLOUD TECHNOLOGIES

Web applications have evolved from traditional websites or
web systems, enhancing their capabilities by adding essential
business functionality. However, they face significant
challenges, particularly in terms of scalability and high
availability. To address these challenges, cloud data stores
are utilized, as they offer the necessary properties to ensure
both high availability and scalability[25]. Moreover, cloud
computing presents a vision of an almost limitless pool of
storage, computing, and networking resources, which allows
applications to scale effectively and be deployed with ease.
By leveraging these cloud technologies, businesses can better
meet their operational needs and adapt to changing demands
[26].

A. Architectural layers of cloud computing

The two primary components of a cloud computing system
are the front end and the back end. The net or other network
connects each area unit to every other area unit. In contrast to
what the user (consumer) perceives, the system's cloud
constitutes the back end. The client's laptop and the
necessary application to access the cloud make up the front,
while the cloud computing services, including several
computers, servers, and information storage, make up the
back [27],[28]. Figure 3 shows that there are four distinct
levels to the cloud computing architecture: physical,
infrastructure, platform, and application [29].
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Hardware layer: Things like electricity, cooling
systems, servers, switches, and routers are handled by
the hardware layer, which is also responsible for the
cloud's physical assets.

Infrastructure layer: The virtualization layer is
another name for the infrastructure layer. As a result
of the infrastructure layer's use of virtualization
technologies such as VMware and KVM, a shared
pool of storage and processing power is created.
Platform layer: The foundational layer, which
includes OSes and requisition structures, forms the
basis of the platform layer.

Application layer: The real cloud offerings,
including business apps, multimedia, and web
services, are housed on the application layer [4].

Service Models of Cloud Computing

Figure 4 shows the several service models available in cloud
computing, including Infrastructure as a Service (I1AAS),
Platform as a Service (PAAS), and Software as a Service
(SAAS).

Cloud Service Models

A‘ Software as a Service

mm) Infrastructure as a Service

laas

Fig. 4. Cloud Service Models
Infrastructure as a Service (IAAS)

One kind of cloudcomputing that offers virtualized computer
resources across an internet is laaS. Customers of the cloud
service have direct access to the laaS cloud's processing
power, storage space, networks, and other essential computer
resources. laaS clouds enable "Virtualization™" to connect and
disassemble physical resources on demand, allowing them to
adapt to fluctuating resource demands. A prime example of
laaS is Amazon EC2[32].
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1) Platform as a Service (PAAS)

PaaSis an all-inclusive cloud-based environment for
developing and deploying applications, including tools to
build simple cloud-based apps to sophisticated corporate
programs with cloud capability [32][33]. By using PaaS,
customers are able to construct their own cloud services and
apps, similar to SaaS, directly on top of the PaaS cloud. This
platform encompasses the whole of the "Software Lifecycle."
Google App Engine is a Paa) example.

Software as a Service (SAAS)

Instead of buying software outright, SaaS users pay to access
and use it over the Internet using a cloud-hosted approach.
Customers of cloud services are able to publish their apps to
a hosting environment, which application customers may
access over the internet using a variety of devices and
browsers. Google Docs, Google Mail, and SalesForce.com
are all examples of SaaS[34].

Benefits of cloud computing in web development
processes

Web development has been revolutionized by cloud
computing, which provides solutions that are scalable,
efficient, and cost-effective. The key benefits include:

" B
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Cloud Hosting Benefits for Web App Development

Optimum Use of
Resources

Scalability: Cloud computing enables seamless
scalability by increasing server capacity or upgrading
hardware, eliminating traditional concerns like server
load balancing, and supporting strategic growth
effortlessly.

The abundance of cloud services & resources:
Cloud  services simplify — web  application
development, testing, and deployment with minimal
downtime, real-time performance metrics, and
automated tools, reducing profit loss from
maintenance issues.

Cost-effective: Cloud computing reduces upfront and
operational costs through pay-as-you-go pricing. It
eliminates the need for physical servers and enables
businesses to scale affordably as demand grows[35].

LITERATURE REVIEW

In this section, some previous studies of the researchers are
explained on Evolving Web Application Development
Frameworks of Ruby on Rails, Python, and Cloud-Based
Architectures.

In,Tachibana, Kon and Yamaguchi (2017)showcase a
Docker-consolidated performance assessment of Ruby on
Rails (RoR) web apps. To start, Theylooked at how the
performance of containers changes as a function of their
quantity. In the second place, highlight the problems with
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heavily consolidating servers. Finally, go over a way to fix
the problems. Technologies for virtualization, which allow
for flexible allocation of computing resources, are
extensively used for many different applications. Because of
its minimal virtualizing overhead via kernel sharing, the most
widely used container-based virtualization technologies are
becoming more and moresignificant[32].

In, Liawatimenaet al. (2018)adopted an approach for
evaluating the code quality of the Django Web Frameworks
with the help of Radon and Pylint. The development of
online apps that provide a plethora of possibilities, including
many designers and sophisticated tools. The combination of
using a content management system and building an
application from the ground up is made wonderful by web
frameworks. The focus of this piece is Django, an open-
source web development framework[33].

In,Eugenio and Miguel (2018) included the period from 1998
to 2017. Result of this development is a useful tool for
authorities and, in general, for university community. he
webs service runs at Google Cloud Platform which, among
others, offers Google App Engine development platform.
The web service demands very few resources. It works under
Google free quota, made available for web developers. All
this software is equipped with the ability to coordinate
communication between different parts of the web
service[34].

In,Takatori et al. (2015)recommend an innovative home
network system that uses the cloud to accomplish resource,
security, and fault isolation. Our first step is to utilize laaS to

set up a virtual home server for each family. A single service
or application is housed in each of the supplementary virtual
machines that are built on top of each virtual home server.
Our three-tiered design, which includes HNS Lite, House
Cloud, and Service Provider, is based on this concept[35].

In,Munetoh and Yoshioka (2013) suggest a strategy and
build a static verification tool to ensure that all security
elements are fully implemented in web applications.
Theyvalidated the authentication and authorization
capabilities of several Ruby on Rails web applications by
applying the suggested technique to their source codes. The
program proved to be a useful tool for enhancing code-
centric and iterative web application development processes
with security features[36].

In,Shuaibu and Ibrahim (2017) suggests a paradigm for
developing online applications that incorporates security
concerns throughout the online Application Development
Life-cycle. Applications that are crucial to security, such as
e-commerce sites, may adopt this approach. Methods for
developing secure online applications have shown a 96%
success rate, with just around 4% of attempts failing. The
information severity level of the failures means that they are
usually not significant to the underlying application's
security[37].

This Table loffers a structured overview of an objectives,
methods, key findings, advantages, and limitations of the
referenced works, along with potential areas for future
research and improvement.

TABLEl. RELATED WORK SUMMARY

References Focus/Objective Key findings Technology/Frame Future Work/Limitations

works

[32] Performance evaluation of Ruby on | Explored the relation between container | Ruby on  Rails, | Addressing kernel-sharing
Rails (RoR) consolidated with | count and performance. Identified | Docker challenges  in  containerised
Docker. issues with high server consolidation environments  for  large-scale

and proposed mitigation strategies. applications.

[33] Measurement of Django Web | Delivered insights into code quality | Django, Radon, | Focus on scalability challenges
Framework code quality using | metrics for Django, emphasising tools | Pylint and advanced debugging for
Radon and Pylint. and methods for improved software large-scale Django applications.

design and maintenance.

[34] Evolution of cloud-based web | Developed a web service demanding | Google Cloud | Limited focus on high-resource
service hosted on Google Cloud | minimal resources, leveraging Google’s | Platform,  Google | applications; suggested expansion
Platform. free quota. App Engine for complex enterprise solutions.

[35] Novel cloud-based architecture for | Proposed architecture achieves security, | laaS, Virtual | Requires practical implementation
secure home network systems using | fault, and resource isolation through | Machines for large-scale adoption; further
laaS. layered virtualised home servers. exploration of real-world failure

scenarios is needed.

[36] Development of a static verification | Effective in checking authentication | Ruby on Rails Limited to security features;
tool for web applications to verify | and authorisation features in Ruby on future work includes broader
security features. Rails applications, aiding iterative scope for verifying performance

development. or usability features.

[37] Security-focused web application | Achieved a 96% security level in | Generic  Security | Further testing is required in
development model for critical | development; failures are minimal and | Models diverse  application  domains;
applications like e-commerce sites. | non-critical to application security. enhance integration of Al-based

threat detection in the lifecycle.

CONCLUSION AND FUTURE WORK

The need for web application frameworks has surged in
tandem with the growing necessity for various sorts of online
applications. One way to streamline the process of creating

web applications is via a framework, which is essentially a
collection of tools and libraries. In this study, they have
discussed various frameworks and technologies that
contribute to the evolution of web application development,
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especially focusing on Ruby on Rails, python-based
frameworks, and cloud computing architectures, each
offering unique benefits such as enhanced productivity
scalability and cost efficiency. Despite their advancements,
challenges like resource optimization, adaptability to
dynamic environments, and integration with emerging
technologies persist.Future research should endeavor to fill
these gaps to achieve new and effective solutions for web
applications with improved and innovative technologica
standards. Rapid web application development has never
been easier than with Ruby on Rails, an open-source
framework that focuses on the Ruby programming languages
and is widely utilized by agile programming teams.
Programmers describe uncommon configurations and
employ unique, non-duplicate information, which is an
intriguing feature of RoR. For Agile development methods,
Rails is the ideal platform.
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