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Abstract: The software development is one of the most significant innovations of the modern digital economy, enabling
organizations to build scalable, reliable, and user-friendly systems across industries. With the growing complexity of
technology and changes in user expectations, recent trends in software engineering have moved to agile, automated and
cloud-native software engineering models that focus on quick delivery, continuous-integration and operational-
resiliency. The present work is the overall survey of contemporary software development practices through perspective
of Java, Spring Boot and Python that are the main technologies in the modern system design. It looks at how Java and
Spring Boot can be used to support enterprise-grade, micro services based and RESTful application development whereas
Python assists in web development, automation, data analytics and Al based solutions. The paper also examines
architectural designs like microservices and Model-View- Controller and best practices of Agile methodologies, DevOps
integration, automated testing, security implementation and cloud-native deployment plans. Through the combination
of existing paradigms and developmental approaches, this article shows how the incorporation of well-developed
programming languages and well-organized engineering habits improves scalability, maintainability and quality of
software in the fast-changing technological environment.
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I. INTRODUCTION

Software development is a process of coming up with, designing, writing, testing, and supporting software systems [1].
It incorporates technical skills, problem-solving skills and Using creativity to transform needs and notions into a functional
software program. The modern digital world is based on the power of software development, which is used in all industries,
organizations and daily routines. This is aimed at creating quality, effective and convenient software that fulfills the
requirements of the targeted clients. It includes a wide spectrum of activities, such as its acquaintance with user requirements,
system architecture design, writing, debugging and testing of code, and putting software into production systems. Software
development can be effectively done by people working together, emphasizing best practices, and concentrating on quality
assurance [2]. It is essentially a highly dynamic area that is changing dynamically due to the advancement in technology, the
changed user expectations and new trends in the sector. It also comprises the scope of techniques and approaches, such as
Devops, Waterfall, and Agile, and Lean that possess their own principles and practices of the way to handle the process of the
software development.

In a digital age, the modern software development sector is concerned with rapid delivery, scaled delivery, resilience and
continuous integration. This ecosystem is between Java, Spring boot, and Python technologies [3]. Java is still regarded as a
basis of the enterprise application development due to its platform independence, robustness, and a full ecosystem. The Spring
boot is an enhancement of the Java framework since it makes configuring the Java framework simple to use in microservice
architecture as well as the use of the RESTful web services that can accelerate the development cycles. They provide robust
platform in creation of secure and extendable enterprise systems.

Meanwhile Python has also emerged as a highly diversified language and has been described as simple and flexible. It
has widespread use in web development and computer automation, artificial intelligence and data science [4]. Python also offers
a capability to add analytics and machine learning capabilities to contemporary systems easily, and frameworks such as Django
and Flask assist developers to develop applications within a limited duration of time [5]. It can be read and customized thus
becoming more desired by start-ups and large organizations.

This paper discuss the impact of Java, Spring Boot and Python on modern software development by examining their
frameworks, design patterns and tactics of their application in practice. It determines the role of enterprise-grade Java
applications, Spring boot-powered microservices, and Python-powered web and data solutions in developing scalable and
resilient systems. The paper also explores the architectural patterns of microservices and Model-View- Controller (MVC), and
development practices of Agile approaches, DevOps teamwork, Continuous Integration / Continuous Delivery automation,
security consideration, and cloud-native implementation. Combining these technologies and best practices, the study shows how
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their joint implementation promotes the efficiency of development, the ability to maintain the system, the optimization of its
performance, and the overall quality of software in the modern computing environment.

The paper is structured in the following way. Section II deals with the key ideas of a modern software development,
including Agile, DevOps, and cloud-native. Section III is what Java and Spring boot have to do with the creation of enterprise
applications. In Section IV, Python frameworks and their application in modern and Al-based systems are identified. The
literature review is located in Section V, and the conclusion to the paper with the future research directions is located in Section
VL

II. MODERN SOFTWARE DEVELOPMENT

The modern software development is a development to flexible, extensible, and highly automated processes which allow
rapid innovation and unrelenting delivery. Unlike the more traditional linear models of development, the current-day models
rely on an iterative approach, e.g., Agile, and DevOps practices, which enable the cooperation of the development and operations
team [6]. Continuous Integration (CI) and Continuous Deployment (CD) pipelines are used to guarantee quicker testing,
integration and release. Moreover, the implementation of microservices and cloud-native systems allows applications to be
scalable, resilient and modular. With the focus on maintainability, security, performance, and resource efficient usage, the
modern development relies on the power of the programming language and frameworks to create efficient, strong and quality
software systems that can meet the changing business and user demands.

A. Evolution of Programming Paradigms

Table 1 : Comparative Overview of Procedural Programming Paradigms

Category Aspect Description / Key Points Significance
Definition Procedural Based on procedure/function calls executed Foundation of structured
Programming sequentially programming
Core Concepts Functions / Code blocks that are reusable and carry out Improves modularity and
Procedures specific tasks organization
Variables (Global & Program-wide access to global variables; Enables data management but
Local) function-specific local variables may affect data integrity
Control Structures | Conditionals (if, else) and loops (for, while) | Controls execution flow logically
Top-Down Design Breaking complex problems into smaller Simplifies development process
subproblems using functions
Historical Assembly (1940s- Low-level, hardware-specific sequential Beginning of procedural logic
Milestones 50S) instructions
FORTRAN (1957) First high-level language for scientific Increased accessibility of
computing programming
COBOL (1959) Business-oriented language with readable Improved usability in
syntax commercial applications
ALGOL (1960) Introduced block structures and scope rules Influenced modern languages
C (1972) Combined high-level and low-level Widely adopted for system
capabilities programming
Advantages Simplicity & Logical and structured flow Easier debugging and
Readability understanding
Modularity Programs divided into procedures Easier testing and maintenance
Efficiency Direct hardware interaction (e.g., C) Suitable for performance-critical
systems
Limitations Poor Scalability Difficult to manage large systems with Not ideal for large-scale
global data applications
Limited Code No inheritance or object-based reuse Less flexible compared to OOP
Reusability
Tight Coupling Data often globally exposed Risk of unintended modification
Weak Real-World Focus on actions rather than entities Less intuitive for complex
Modeling systems

The 1960s and 1970s were the decades of computing, and the complexity of software systems could be compared to the
capabilities of the procedural programming. Although effective with smaller programs, procedural paradigms had problems
with global state management, no modularity, and had difficulty modelling real world entities. It became obvious that there was
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a necessity to have a new way that able to model data and other behaviours associated with it in a more coherent way [7]. The
object-oriented paradigm was developed to meet such demands based on the ideas of simulation and modular design. Early
pioneers tried to replicate real world systems by structuring software into interacting systems, each with its own data and
behavior. The programming languages form the foundation of software development as they allow the developers to transform
abstract concepts into instructions that can be executed using computers. The primitive programming paradigms emphasized
on simple and sequential processes. But with more complex software systems, the desire to have a more structured, scalable
and reusable strategy led to procedural programming. The object-oriented paradigm later came in to solve some of the
weaknesses of the procedural approach, giving a new approach to data encapsulation, abstraction and modularity. The entire
overview of the procedural programming paradigms is discussed in Table 1:

B. Agile, DevOps, and CI/CD Practices

In the contemporary fast paced change in the software world where there is a demand to be met in various sectors it is
not enough to create software [8], there must be a strategy. All of the process must be organized, including backend and
frontend, deployment and scaling. They require a special ecosystem that speeds up the delivery, provides a high quality of
software and establishes profound cross-functional teamwork. The fundamental frameworks on which this integrated approach
of CI/CD thrives in Agile and DevOps should be known before getting into the workflow of the latter. Benefits and comparison
are deliberating below in Table 2 and the points:

Table 2 : Comparison of Agile, CI/CD, and DevOps Practices

Key Agile CI/CD DevOps
Feature
Aim Helps teams build the right Ensures fast and safe code Addresses challenges between
product by working in small updates through development and operations teams
increments and incorporating automated integration, while improving collaboration and
continuous user feedback. testing, and deployment. communication.
Core Iterative development in sprint Automated pipelines for Implements Infrastructure as Code
Process cycles including backlog code integration, testing, (TIaC), continuous monitoring, and
management, grooming, daily and deployment to ensure configuration management to unify
stand-ups, sprint reviews, and continuous delivery. development and IT operations.
retrospectives.
Tools Uses frameworks like Scrum or Powered by automation Utilizes tools like Docker for
Kanban and tools such as Trello tools such as Jenkins, containerization and monitoring tools
and Jira for task management and | GitHub Actions, and other to manage applications and
tracking. pipeline orchestration infrastructure.
platforms.

e Bigger Quality of Applications: Agile pays attention to constant integration and a regular test. This assists them in
identifying problems prior to their release and the result is a more stable and dependable software.
e Reduced Time-to-Market: Agile divides the work into small units instead of having a big launch that may take months
[9]. It implies that the users receive new features sooner, and the teams can travel quickly.
e Flexibility and Adaptability: The use of iterative cycles of Agile facilitates comfortable dedication to the alteration in
requirements, priorities, as per the market circumstance at the prevailing time. This flexibility contributes towards
having a final product that is close to user and business requirements.
e Improved Risk Management: Due to the delivery progression and frequent feedback loops of Agile, the teams detect and
fix problems early enough to eliminate the possibility of significant failures. When problems are identified, they are early
enough before they become serious problems.
e Greater Project Transparency and Control: The constant review and the ability to see the progress, the teams are better
aware of the project status and can better control the project and make smarter decisions during the process.
e Continuous Improvement: Teams make time to self-assess their output, and review what is working and make
corrections where necessary. This makes the process new and ever enhancing.
C. Microservices and Cloud-Native Architectures

Microservices and cloud-native architectures are a significant improvement in the current software design [10]. A
microservices architecture comprises applications in the form of a set of small and loosely coupled services that fulfil a particular
business task [11]. These services are autonomous and can be communicated with lightweight mechanisms, so that they can be
developed, deployed, and scaled individually by teams. Cloud-native architecture takes this strategy further by using cloud

190



Vandana Chaturvedi / ESP JETA 3(4), 188-197, 2023

infrastructure, containerization, and automated administration of infrastructure to develop scalable resilient systems [12]. These
architectures also increase flexibility, fault tolerance and sustained delivery of distributed applications.

Key Points:
e Autonomous services are concerned with some business functions.
e Developed and implemented individually, the services.
Enhanced scalability through service scaling independence.
The system's increased resilience and fault isolation.
The usage of containerisation in the same deployment environment.
The design was intended to take advantage of dynamic resource allocation and cloud infrastructure.
Good adherence to CI/CD and DevOps procedures.

II1. JAVA AND SPRING BOOT IN ENTERPRISE APPLICATION DEVELOPMENT

Java Spring Framework has still been a powerful framework in the Java world and allows programmer to build an
enterprise application which is reliable, scalable and sustainable. Rod Johnson was the one who started the concept of simplifying
Java EE development, with Spring in 2003, as a way of advancing the aspects-oriented programming paradigm (Figure 1),
dependency injection and the inversion of control paradigm. The framework is a fairly basic dependency injection container that
has since expanded to a massive ecosystem that supports contemporary development patterns like DevOps and microservices,
and reactive programming, amongst others. Starting with the very start of the Spring Framework till the current date, the paper
offers a broad analysis of the current development of the framework, taking into consideration such innovations as cloud
computing [13], containerization, and event-driven design.
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Figure 1 : Spring Framework Timeline

The enterprise systems are progressively rendering it more difficult, thus, the conditions were the structures that would
improve the testability and maintainability and decrease the boilerplate code. This has been accomplished by Spring through
the provision of flexibility, modularity and integration of third-party technology. The open source of Spring Cloud to distributed
systems and Spring Boot to fast application development is noteworthy. In addition to rendering the development effective,
these additions have rendered the framework to be in line with the existing software engineering practice. The paper critically
evaluates these changes and evaluates their success in controlling the contemporary software issues and their future trends.

A. Limitations of Traditional Java Enterprise Edition Architecture

The heavy and inflexible model of architecture was the feature of enterprise development before the introduction of the
Spring Framework on the Java 2 Platform Enterprise Edition (J2EE). Even though the J2EE had powerful enterprise capabilities,
newer technologies such as Enterprise JavaBeans (EJB) were overly boilerplate-y and overly XML-configured [14]. This led to
the tight integration of components, thus making applications more difficult to test, maintain and extend. The structural
complexity of the framework tended to impose high learning curves on developers and increase development cycles.

JAVA EE
APPLICATION

L]

DEPENDENCY
MANAGEMENT

Figure 2 : Architectural Complexities of Java EE Before Spring
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Flexibility and modularity were also crippled by the architecture. As the components highly relied on the container-
managed service, it took a real overhaul of work before accommodating the new technology or the new business requirements.
The processes of deployment were also at the same time complicated with big EAR/WAR files and environment-specific
configurations that lowered the agility of operations.

Figure 2 has shown the significant limitations of the traditional Java EE development which includes voluminous XML
configuration, complexity of EJB and component mis-coupling. These problems amplified maintenance work, development
slowness and reduced scalability, which led to the necessity to have a lighter with more modular structure like Spring.

B. Building RESTful and Microservices-Based Applications

The construction of RESTful and microservices-based applications is one of the practices in the modern software
engineering. The comparison between RESTful vs microservices architecture in Table III. The RESTful architecture provides
interactions between systems by standard methods of communication like GET, POST, PUT and DELETE on the basis of standard
HTTP. Data are exchanged between these services using lightweight formats such as JSON and hence integrating them across
platforms is efficient and adaptable [15]. This method is further enhanced by microservices architecture, which breaks down
applications into small and autonomous services, one having a mission of a certain business process. This enables standalone
development, deployment and scaling of services enhancing agility, fault isolation and maintainability. Combined [16], RESTful
APIs and micro services enable cloud-native applications, continuous delivery and massively scalable distributed systems.

Key Points:
e Standardized communication is achieved by using HTTP methods.

e Interactions without states enhance scalability.
e Information transfer is usually in JavaScript Object Notation.
e Application is separated into autonomous services.
e The services deal with one business capability.
e Scales and deploys independently.
e Increases fault tolerance and system resilience.
e Fits well in cloud and DevOps applications[16].
Table 3 : RESTful vs Microservices Architecture
Aspect RESTful Applications Microservices Architecture
Definition Architectural style for designing Architectural approach for structuring applications as
networked APIs independent services
Communication Uses HTTP methods like GET, POST, Uses REST APIs or lightweight messaging between
PUT, DELETE services

Structure Resource-based endpoints Collection of small, loosely coupled services

Scalability Stateless design improves scalability Each service can scale independently
Deployment Typically, part of a larger system Services are independently deployable

Use Case API communication and integration Large, complex, distributed systems

IV. PYTHON FRAMEWORKS AND ROLE IN MODERN SYSTEMS

Easy-to-learn & read

Interpreted Language

Free & Open Source

Object Oriented Programming

A broad standard library

Portable

GUI Programming

— A

Databases

FEATURES OF PYTHON

Figure 3 : Features of Python
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The high-level, object-oriented, interpreted, general-purpose Python programming language was created by Guido van
Rossum primarily in the late 1980s and put into use in the early 1990s. Its informative and easy to read language renders it very
user friendly to the novice and at the same time powerful to its professional user developers. Python has understandable English
keywords and less complicated syntactical regulations than most different programming languages, which increases clarity of
code and maintainability. Python is widely applicable in the modern systems because of its automatic structure of memories and
vast standard/third party libraries. Web development, cloud computing [17], automation, data analytics, Al, and ML applications
extensively utilize it. Python is the language of choice when it comes to the development of scalable, data-driven, and Al-led
modern software systems due to its robust ecosystem and ability to integrate smoothly. The python features are discussed above
(Figure 3):

e FEasy-to-learn & read: Python's minimal keyword use, simple structure, and clearly defined syntax make it incredibly
easy to learn and comprehend [18]. This enables programmers to quickly pick up the language. Generally, Python's
source code is maintainable.

e Interpreted Language: As with other interpreted languages such C, C++, Java, etc., Python executes code line by line at
a certain moment.

e Free & Open Source: Python is a free software which is availed in official site because it is an open source.

e Object Oriented Programming: Python is an object-oriented language that uses concepts like inheritance, encapsulation,
classes, and objects.

e A broad standard library: Large standard library Python has a lot of cross-platform, UNIX, Windows, and Macintosh
standard libraries that are very useful.

e Portable Python: It is able to run on a very diverse range of hardware platforms and its interface is similar across all
platforms.

e Windows Programming GUI applications: Python has the ability to support GUI applications that may be developed for
a wide variety of system calls, libraries, and Windows systems, including Macintosh, Windows MFC, and the Unix X-
Windows system.

e Databases: The interface for Python is compatible with all of the main commercial databases, including RDBMS and
NoSQL databases.

A. Python for Web Development

Python is also accompanied by numerous web frameworks that are available to ease the life of a web developer. These
web development frameworks are popular; some of them are Flask, Django, Pyramid, and Bottle [19]. Other additional
advantages of using Python to develop a web are its Convenience, simplicity, and security in web development. Even more,
Python has in-built support of other web-based protocols like HTML, XML, commonly used e-mail protocols, FTP. Python also
has one of the largest libraries, which not only enhances the functionality of web applications but also makes their development
simpler.

B. Python in Data-Driven and AI-Enabled Applications

Web
applications

Image
Processing
Applications

Oonsol

Python
Applications

Figure 4 : Common Applications of Python Programming Language

Python is central to data-driven and Al-enabled applications because it is simple, flexible, and has a large library
ecosystem. Data analysis, ML, DL, and Al applications are currently popular due to the presence of robust frameworks like
NumPy, Pandas, Scikit-learn, TensorFlow, and PyTorch [20]. Python can be easily used to perform data processing,
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visualization, and model development, and thus it is a language of choice for creating intelligent systems, such as
recommendation engines, predictive analytics platforms, and natural language processing applications. Its ability to be
integrated with web systems and cloud solutions also enables Al models to be deployed as scalable services, enabling current
data-driven and Al-driven software solutions.

The applications listed above (in Figure 4) are typical applications developed using the Python programming language
[21]. Several domains in which the Python programming language makes it simple to develop an application, web development
and many more discussed in this paper.

e Web Development: Python is associated with a large variety of different web frameworks, such as Django, Flask, Pyramid,
and many others, that offer convenience to web developers.

e Machine Learning & Data Science: ML & DS are one such required subject in the present situation. To develop the ML
and Al [22], SciPy, Panda, TensorFlow, Keras, etc., are some inbuilt libraries and tools provided by Python.

e Financial Applications: Python has built in libraries and applications such as Triton and Odoo, which provide a variety of
for-profit apps with special security features and optimal business performance.

e Educational Development: Python is a user-friendly and the versatile program language that has taken the center stage
in the classrooms across the globe. This is because of one reason: it provides the students with the starting point for
learning computer science and coding. This, in its turn, is in line with the rapidly growing demands in the skills of coders
within the contemporary workforce. With the constantly changing technological environment, code comprehension and
manipulation has become a core competency, cutting across more than just the traditional computer science fields.

V. LITERATURE REVIEW
The literature highlights the relevance of modern frameworks and programming languages to enhance performance and
scalability, as well as points out the issues with framework selection and developer adaptation. Table IV provides a comparative
summary.

Choma, Chwaleba and Dzietikowski (2023) This article compares the three most widely used server-side frameworks:
Express, Spring Boot, and Django. Different programming languages are used in the development of the selected technologies.
The frameworks were compared based on the time and reliability of requests. In the research conducted, three backend
applications that received HTTP requests were developed and they all used the same database which was composed of the data
of employees. The reliability and efficiency levels of developed apps to an array of virtual users accessing the server
simultaneously were then determined through load tests. Five test scenarios were planned, with the following quantity of
requests included: The server simultaneously processes 1000, 2000, 4000, 8000, and 16000 requests of each kind of HTTP
request [23].

Leontevich (2023) offers an in-depth discussion of the tools and frameworks that would be instrumental in Java backend
development. The entire development lifecycle is covered, along with the functions and benefits of various tool types, such as
database integration tools, build automation tools, testing frameworks, version control systems, Integrated Development
Environments (IDEs), containerization and orchestration tools, API documentation tools, and others. Additionally, the paper
discusses the main Java backend frameworks, including Hibernate, Java Server Faces (JSF), and Spring Boot, and how they are
uniquely strong and applicable in the application development [24].

Pandya and Tiwari (2023) developed two research questions (RQs) to comprehend the issues and questions posed and
encountered by developers. Additionally, they identified the temporal trend of new questions posted on Stack Overflow by the
programming languages (PLs) Python and Java. Their results showed that, as of 2015, Python was the most popular language
after Java. In Stack Overflow, they examined 18,892 queries from Python and Java PLs, and 42,674 issues from 22 GitHub
repositories, 11 for each PL. Their results indicate a correlation between Stack Overflow queries and problems developers
describe during the real-time development of a corresponding PL [25].

Ollila, Makitalo and Mikkonen (2022) Explain the rendering techniques used by the following frameworks, which are
among the most popular and prominent contemporary web frameworks: Angular, React, Vue, Svelte, and Blazor. They discover
considerable variations in cost up-scaling in their rendering plans with, possibly, equally important practical performance
consequences. To test these variations, they use a series of benchmarks that determine how the cost of rendering scales with an
increasing complexity of an application. Their benchmark results confirm the fact that in some conditions, the difference in the
framework performances can reach several orders of magnitude when they are doing the same jobs [26].

Transmissia Semiawan Muhammad Riza Alifi and Lieharyani (2021) research reveal that a framework usage does not go
a long way in assisting software or application developers to develop productively and efficiently. The value between the
development with and without tools do not appear to have significant differences in the success of the application that has been
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measured on the level of completion, quality, and usability of the application. Moreover, according to the study, the software
development skill that cannot be acquired using framework was the general or detailed system conceptualization [27].

Shetty, Dash and Joish (2020) involves the product requirements identification, design, code development and testing
through frameworks and technologies. Classes and libraries that provide a rich set of functionalities are called frameworks.
Applications are developed using frameworks so that the basic requirements for creating a web application are pre-established.
Front-end and back-end development have a number of available frameworks that support other programming languages. It is
where the web application stores the information that it uses in the back-end frameworks. Selecting the appropriate front-end
framework, back-end framework, and database environment is the most significant section of a web development lifecycle [28]

Table 4 : Comparative Analysis of Related Studies Based on Modern Software Development Studies

Authors Focus of Study Frameworks | Evaluation Criteria Key Findings Contribution to
(Year) Modern
Development
Choma, Performance and Django Request processing Performance and Provides empirical
Chwaleba & reliability (Python), time, scalability reliability vary across insight for
Dziertkowski comparison of Spring Boot under load, frameworks selecting backend
(2023) server-side (Java), Express reliability with depending on request | frameworks based
frameworks (Node.js) increasing load; scalability differs | on performance
concurrent users significantly requirements
Leontevich Overview of Java | Spring Boot, Development Spring Boot and Highlights best
(2023) backend JSF, Hibernate, | lifecycle support, related tools practices and
development IDEs, CI/CD integration streamline backend ecosystem
tools and tools capability, development and strengths in Java
frameworks automation, improve backend
maintainability maintainability development
Pandya & Trends and Java, Python Frequency of Stack Shift in developer Demonstrates
Tiwari (2023) issues in Java Overflow engagement from Java | evolving developer
and Python questions, GitHub | to Python since 2015; preferences and
developer issues, temporal strong correlation real-time problem
communities popularity trends between community patterns
questions and real-
world issues
Ollila, Techniques for | Angular, React, Rendering cost Significant differences Emphasizes
Mikitalo & rendering in Vue, Svelte, scaling, in performance importance of
Mikkonen contemporary Blazor performance scalability; some frontend
(2022) web frameworks benchmarking, frameworks framework choice
application outperform others for performance
complexity growth under complex optimization
scenarios
Alifi & Impact of General Application quality, Framework usage Suggests balanced
Lieharyani frameworks on framework completion rate, alone does not focus between
(2021) development usage usability, developer | significantly improve tools and
efficiency skill influence development developer
effectiveness; expertise
conceptual skills
remain crucial
Shetty, Dash Role of Front-end, Framework Proper selection of Highlights
& Joish frameworks in back-end functionality, frontend, backend, importance of
(2020) web frameworks, integration with and database architectural
development databases databases, lifecycle | combination is critical | decisions in full-
lifecycle coverage for success stack development

VI. CONCLUSION AND FUTURE WORK
Software development has become a highly structured and technology-oriented field today, with the focus put on
scalability, flexibility and continuous improvement. The combination of Java, Spring Boot, and Python shows the effectiveness
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of various programming frameworks that can jointly meet the needs of the enterprise, prompt development of applications, and
informative innovation. Java and Spring Boot can provide a stable and safe foundation to build the large scale and microservice-
based systems, and Python can provide more flexibility in other areas, such as automation, analytics, and AL The additional
improvement of the development efficiency and the stability of its functioning are backed by the adoption of Agile approaches,
DevOps, CI/CD pipelines, and cloud-native structures. Despite these being addressed, there are still some serious concerns, such
as the complexity of systems, security vulnerabilities, integration overheads and skill shortages. The next work would be directed
at the enhancement of cross-platform interoperability, improved automated security tools, and the usage of Al-based
development tools to make the work more productive and to make decisions. Furthermore, a recent literature on sustainable
software engineering, edge computing integration and intelligent monitoring system may also transform the present
development practice so that it allows more resilient, efficient and adaptive software eco-systems.
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