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Abstract- In the current world, ML deployment in the 

software development lifecycle (SDLC) has been 

scientifically adopted to boost the SVC. This paper 

investigates the approaches and technologies used to 

automate tasks within various SDLC phases, such as 

requirement specification, code development, testing, 

and installation. Through regular predictive 

analytics and intelligent automation, organizations 

can cut down time and cost and attempt to find 

workarounds to many challenges. In this paper, we 

present the role of ML algorithms in software testing, 

including aspects of automated bug detection and test 

case generation, and mention several examples of 

successful applications. Moreover, issues with 

integrating ML into current and future processes, 

such as data validity, model explainability, and the 

teams, are discussed. In conclusion, this research 

points out the ability of machine learning to enhance 

development procedures and improve the value of 

software solutions, thus enabling the consequent 

evolution of software environments. 

 

Index Terms- Software Development Lifecycle 

(SDLC), Machine Learning (ML), Automation, 

Efficiency, Quality Assurance. 

 

I. INTRODUCTION 

 

 
 

Background on the software development lifecycle 

(SDLC) 

 
Figure 1: Pictorial Representation of Software 

Development Lifecycle 

 

The specificity of the processes of creating high-

quality software is described clearly by the Software 

Development Life Cycle (SDLC) methodology. In 

detail, the SDLC methodology focuses on the 

following phases of software development: 

1. Requirement analysis 

2. Planning 

3. Software design, including architectural design 

4. Software development 

5. Testing 

6. Deployment 

 

In this article, you will learn how the SDLC model 

functions and further describe each phase, along with 

examples, to better understand all of the phases. 

 

What is the software development life cycle? 

SDLC stands for Software Development Life Cycle, 

and as its name suggests, the process delivers the best 

quality software at the least cost in the shortest time. 

SDLC lays down a well-defined cycle of phases that, 

in one way or another, enables an organization to 

deliver good, tested software that is ready for 

production. 
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The context in which SDLC is practiced encompasses 

six phases, as explained in the introduction. Several 

SDLC models exist, such as the waterfall, spiral, and 

agile. 

 

Well, exactly how does the Software Development 

Life Cycle function? 

How the SDLC Works 

SDLC makes sense by reducing the cost of production 

while increasing quality and shortening development 

time. SDLC completes these distinctive objectives 

with a plan that defines a flexible and efficient 

approach to software development free from the most 

common vices of software projects. Implemented in 

that plan is the assessment of the weaknesses of 

existing systems. 

 

This is followed by the new system specifications that 

any new system must meet. It then synthesizes it in the 

analysis, planning, design, development, testing, and 

deployment process that generates the software. The 

template activities help SLDC prevent failing to ask 

the end-user or client for feedback, which will result 

in unnecessary corrections through rework and after-

the-fact solutions. 

 

It is also good to understand that forward thinking is 

put into the testing phase. Since the SDLC is a cyclic 

process, one must check the code's quality in every 

cycle, which makes it very important. Some 

organizations dedicate little effort to testing even 

though a better effort will save the organization a large 

amount of redeployment, time, and money—smart pen 

and writing are the kinds of tests. 

 

Describing the Software Development Life Cycle 

processes in more detail is high time. 

 

 
Figure 2: Different Stages of the Software 

Development Life Cycle 

 

Stages and Best Practices 

Stages and Best Practices 

It is important to note that working according to 

SDLC's best practices and stages allows the process to 

work smoothly, effectively, and profitably. 

1. Identify the Current Problems  

"What is the current strategic issue?" This level of the 

SDLC offers input from all key stakeholder groups, 

including industry specialists and programmers, and 

introduces the Current System Characteristics and 

Establishment Improvement as the Objective. 

2. Plan 

"What do we want?" During this stage of the SDLC, 

the team decides the costs and resources needed to 

implement the analyzed requirements. It also outlines 

the associated risks and gives risk mitigation 

contingencies and sub-plans. 

In other words, the team should identify whether this 

project can be done and how it can be done with the 

least risk possible on the team's part. 

3. Design 

What do players want, and how are they going to get 

it? The Software Development Life Cycle is divided 

into several phases; this phase follows the creation of 

the software specifications, followed by the Design 

Specification. This plan is shared with all the 

stakeholders, who suggest the plan outline. It is, 

therefore, important to have a plan for how the 

stakeholders will feed into this document or how such 

inputs will be there. Any failure at this stage will, in 

the best of it, propound cost implications or, at the 

worst, cause the total failure of the project. 
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Importance of efficiency and quality assurance in 

software development 

Importance of efficiency and quality assurance in 

software development 

 
Figure 3: Quality Assurance in Software Development 

Most business people are inclined to pay more 

attention to the quality assurance of their firms' 

software development and creation. However, this is 

an important policy that needs to be embraced and 

practiced by any business, regardless of size. 

 

In its absence, it could be disastrous for software 

systems. The software will not run and will have 

breakdown problems, flaws, and kinks. All of this can, 

therefore, have an effect on several functions in the 

business: 

 

Organizations must focus on quality assurance 

services to accommodate the customer's needs and 

expectations. We have developed this detailed 

guideline to discuss what quality assurance is in 

software development, why it is crucial, and how it 

may benefit companies. 

 

What is Quality Assurance in Software Development? 

 
Fig 4: Quality Assurance for Software Development: 

Overview & Purpose 

 

But first, we must answer what it means because many 

business owners might need to learn this term. Quality 

assurance is one of the critical activities in software 

development. It points to ensuring that the software 

being developed is up to par with the customer or 

company's expectations, is accredited, and is of the 

highest quality. 

 

Therefore, several steps must be undertaken to meet 

these needs and requirements. Apart from that, quality 

assurance ensures that quality is assessed at each 

developmental phase and problems are identified 

beforehand. It also saves time because the details 

provided are more comprehensive, thus raising its 

quality further. 

 

Finally, when these needs are met, well-developed 

software will offer numerous advantages to the 

company, as pointed out in the paper. For instance, it 

will enhance flow and make communications 

significantly faster. 

 

Quality assurance is not just a simple linear step in the 

software development process; it performs a 

continuously changing function throughout the 

process, hunting for faults that could mushroom or 

become noticed by customers. However, it is correct 

to point to the main focus of quality assurance: having 

the best possible software or product. 

 

Having defined what software quality assurance is 

and, therefore, distinguished it from other processes, 

such as software testing and quality control, it is high 

time to turn to the main advantages of this specific 

process. 

 

Quality assurance activities are conducted at every 

stage of software development, and there are very 

many. The process is very crucial in software systems 

since it ushers in the best quality of the final product 

or system. 

 

There are many advantages of implementing software 

quality assurance in an organization, and it not only 

covers software quality. Here are some of the key 

benefits of SQA: 

 

This means that the efficiency of integrated business 

processes will improve customer satisfaction. 
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The need for getting it right must be addressed for any 

business with increasing reliance on software as it 

must be addressed. This is why you must ensure that 

what you offer your customers works properly, has no 

defects, and is as good as the audience expects. Quality 

assurance assists you in doing that. 

 

High-quality software is efficient, accurate, and free 

most of the time from errors or failure compared to 

low-quality software. Its usage to increase the 

confidence of customers helps the organization get 

loyal citizens. As a result, such companies shall have 

a good standing with customers. 

 

When customers are satisfied with the quality of 

software, they are better placed to pass that message to 

their counterparts, thus garnering more business and, 

therefore, increased shore and more revenue. 

Customers usually prefer products that are of high 

quality to those companies that offer the bottom 

products. 

 

Reduced Costs 

Many people may view quality assurance, particularly 

in software development, to be costly, but this is not 

the truth. Also, it can help to decrease costs in the 

following ways: First, it is easy to correct the defects 

by solving them from the root before they develop to 

a stage that will cost more to solve. Defects detected 

later in the development cycle are likely to take longer 

and are expected to be expensive. 

 

Second, guaranteeing quality reduces the chances of 

the software developing faults or costly repairs or 

maintenance. This can lead to a fair amount of cost 

savings over the long run. It can also make the product 

very lucrative. Because it is of exceptional quality, 

more people would have a desire for it, and hence its 

sales would improve. 

 

If you launch your product without software quality 

assurance, you may be in for many problems, such as 

bugs and malfunctioning. Such can be very tough and 

time-consuming when they are being repaired. It 

would also cause a decrease in sales. The profit you 

could have accrued with a successful product would 

have also been a loss. 

 

Increased Efficiency 

SQA also has the potential to improve efficiency 

because various defects may be found, resulting in 

changes being made early in the development. This 

often means that if a defect is discovered after the 

development cycle is underway or completed, time 

and money must be invested to correct the problem. 

 

When defects are discovered early, the developer can 

correct the error and be able to perform other 

development activities. Therefore, development time 

is reduced. Consequently, it can help them concentrate 

on their expertise rather than worry about different 

aspects. 

 

Even during such a period, you will not be lowering 

the quality of the products since quality assurance will 

have been done. You will thus enhance the efficiency 

of your organization and ensure that you give out 

quality products or software. 

 

Table 1 shows the Importance of efficiency and 

quality assurance in software development.  

Benefit Explanation Outcome 

Improved  

Customer 

Satisfaction 

High-quality 

software is 

reliable, user-

friendly, and 

has fewer 

errors or 

failures. 

Smooth 

performance 

meets customer 

expectations.      

 

        

               

High-quality 

software is 

reliable, user-

friendly, and has 

fewer errors or 

failures. 

Ensuring 

smooth 

performance 

meets customer 

expectations.                           

Reduced 

Costs 

Early 

identification 

of defects 

minimizes 

expensive fixes 

later in 

development. 

Quality 

software 

requires less 

This results in 

higher 

profitability 

through lower 

repair costs, 

increased sales, 

and fewer 

malfunctions or 

bugs affecting 
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repair or 

maintenance, 

 reducing long-

term costs.               

 product 

performance. 

 

 

Increased 

Efficiency 

Detecting 

defects early 

allows 

developers to 

address them 

quickly, 

preventing 

delays and 

reducing 

additional 

resource needs.                                                 

Improves 

organizational 

efficiency by 

enabling 

developers to 

focus on core 

tasks, ensuring 

timely delivery  

without 

compromising 

 product quality.                     

 

 

Introduction to machine learning in the context of 

SDLC 

Applying ML in the SDLC environment and other 

workflows contributes to the emergence of new 

challenges that go beyond simple software creation. 

Again, whereas the technically-based software 

development life cycle normally comprises the 

following phases: planning, design, development, 

testing, deployment, and maintenance, the ML 

projects emphasize data processes. The emphasis now 

goes toward data gathering, processing, and pre-

processing, as data quality is critical for teaching 

effective models. At the model selection stage, 

algorithms are trained and tested to choose the best 

one. As you incorporate it into several software 

systems, they must be supervised and retrained 

periodically for better results with new data. Due to 

this iterative approach, model maintenance is an 

important aspect that embraces updating models and 

bringing them in compliance with current business 

objectives. 

 

II. LITERATURE REVIEW 

 

This paper synthesizes existing literature about 

different phases of SDLC and ML applications in 

software engineering. Due to the adoption of ML in 

the SDLC, several prior researchers have performed 

empirical studies in software engineering for data 

science. The first work fundamentally compared the 

state of affairs of developing ML or non-ML systems 

in many aspects of software engineering. In that study, 

interviews were used to explore what might be 

uncomfortable from a more general tooling 

perspective to surface the issues and concerns 

regarding using visual analytic tools in SLDM, where 

none of the cycle phases has tooling to support it. This 

study also aimed to describe the professional roles and 

practices related to DA. Testing and verifying the ML 

software systems is always a difficult task. The ML 

model could be wrong even if the learning algorithm 

is done correctly because training data could have 

been better. Combinatorial testing by traditional 

methods is needed for such systems. This engine 

software must study and create sophisticated means of 

reporting these issues. Software engineers have been 

concerned with validating those systems developed 

using ML and AI models or testing such systems. 

Literature reviews have been done previously on using 

ML algorithms in each developmental phase of the 

software development life cycle. Our study found a 

publication that gives a relative view of mapping the 

existing ML techniques between the tools and tools' 

scope in the stages of SDLC. However, their review 

was done for the period between 1991 and 2021. 

However, our paper employs a systematic review to 

investigate the influence of ML in the most recent 

papers (2015–2021) across all the phases of SDLC 

rather than just one phase, as has been the focus of 

most works. Our work also reveals that four of the 

most widely adopted algorithms in overall SDLC are 

linear regression. To see the global trend for each of 

those four techniques, we evaluated them individually 

in every life cycle phase. 

 

III. METHODOLOGY 

 

Firstly, our planned research aimed to consider only 

articles from the most recent ten years (from 2010 to 

2020). Because of the sheer volume of articles 

produced in recent years, we only limited our review 

to journal articles and conference papers published in 

the last five years. We found that it grew much faster 

in the last decade, starting from 2010 to 2015. We then 

steadily increased 2015 the number of publications 

because recent advancements in ML helped SDLS a 

lot, as ML techniques can reshape and update a 

software system. We used several keywords and 

queries to get our results from ACM, IEEE, and 

Springer databases. Yes, some of the queries worked 

well in IEEE and Springer, but changing the keywords 
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and queries was necessary to find the publications in 

ACM. 

 

Furthermore, we observed that ACM would retrieve 

many unrelated works when directly querying the two 

other libraries by their names. As a result, it was 

necessary to use additional limitations to access the 

Database. For example, when developing the initial 

query, it is essential to add 'Artificial Intelligence' into 

the keywords. In some cases, our queries provided us 

with similar or better work in multiple publications; 

we handled each as a distinct publication because they 

centered on different aspects. Furthermore, when one 

ML technique was used in a few phases of the model, 

we distinguished these while counting them. The latter 

scenario compelled us to investigate four popular ML 

methods in each phase while providing a more 

targeted viewpoint. 

 

The current application of machine learning for SLDC 

is as follows; 

As we can see, ML is implemented throughout the 

entire SDLC process. In this section, we discuss the 

impact of applying ML in each phase of the SDLC:  

This paper is devoted particularly to the problem of 

Software Requirements Analysis.  

Software Architecture Design  

 Software Implementation  

 Software Testing  

Software Maintenance 

 

Software Requirement Specification 

This phase concerns the collection and documentation 

of the requirement facets of that software system with 

a focus on functional and nonfunctional aspects. It 

enables one to ensure that stakeholders' needs are 

established and communicated as prerequisites of the 

development team. 

 

Software Architecture Design 

In this stage, what needs to be done first and the 

framework of the overall system is decided, i.e., what 

technologies, frameworks, and design patterns are to 

be incorporated. This means there is always a need to 

design a system that can be easily scaled; additional 

functionality means that as the requirement of the 

project demands in the future, so shall the system. 

 
Figure 5: Software Architectural Design 

 

Software Implementation 

The term implementation of a new design means the 

action taken to write the design in a programming 

language and tools. By following the above design 

parameters, developers design, integrate, and ensure 

that the related software components work the desired 

way. 

 
Figure 6: Software Implementation Design 

 

Software Testing 

It is important to see that the developed software is 

operational and meets the required needs by 

eradicating them. These are unit, integration, system, 

and acceptance tests performed to ascertain that they 

are functional, perform the expected tasks, and are 

secure. 

 
Figure 7: Design of Software Testing 

 

Software Maintenance 

software maintenance is well associated with 

modifying the deployed software; there has to be a 

way to see it as having to be changed to fit new needs, 

solve some problems, or even see it as needing 
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improvement in certain aspects. It applies that creates 

surety of the software in operations and serves the 

purpose in the lifecycle. 

 

IV. RESULT AND DISCUSSIONS 

 

The integration (ML) for the Software Development 

Lifecycle (SDLC) has effectively provided enhanced 

productivity and quality assurance. This means that 

with the help of ML techniques, it is possible to 

automate SDLC cycles, such as requirements analysis, 

system architecture, programming, verification, 

installation, and updates. Consequently, the function 

of repeating work and excluding individuals 

minimizes human mistakes and, thus, enriches the 

caliber of software systems. 

 

Machine learning-based tools collect and compare 

large data sets in requirement analysis to predict 

project requirements better. In the design phase, ML 

models help to provide approaches to create efficient 

system designs and to recognize design issues 

throughout the process. Code generation has also 

advanced in the coding and development of 

applications to minimize development time through 

intelligent programming tools and automatic 

recommenders that enhance code writing and auto-

correct syntax. 

 

Testing, which is otherwise a very manual process, is 

a prime area that positively impacts the use of ML for 

automation. Any model trained for pattern detection in 

bugs or errors can automate test cases and defect 

predictions, leading to better test coverage. Automated 

testing also helps reduce re-testing time since faulty 

requirements can be immediately spotted and fixed in 

any phase of the testing process, which optimizes the 

testing cycle. In addition, such ML tools in the CI/CD 

pipeline, which integrate code and deploy systems, 

also manage and monitor the interface's real-time 

performance concerns. 

 

However, the offered approach still reveals that the 

main issue is integrating ML into SDLC processes. 

Using the ML models in software projects is an 

advantage and a disadvantage since the models 

necessitate frequent training using newly developed or 

updated datasets, which brings extra overhead to 

software projects. Moreover, some of the algorithms 

used in ML approaches are black-boxed, which means 

that debugging and mesmerizing the algorithms could 

be problematic during their creation and testing. To 

handle these problems, organizations must implement 

strategies for retraining models, increasing 

transparency, and applying process automation using 

AI and human-in-the-loop where needed. 

 

The use of ML in automating SDLC holds a lot of 

advantages since it eases the process and minimizes 

the occurrence of errors while at the same time 

enhancing the quality of the results. However, 

successful implementation of ML-based automation 

needs rigorous planning and, simultaneously, 

understanding that automation can be a tool rather than 

a solution in every phase of the SDLC and needs to be 

integrated with human intelligence. 

 

CONCLUSION 

 

The incorporation of machine learning into SDLC is, 

therefore, a revolutionary way of improving S/W 

production processes and improving the quality of the 

products. In the different phases, including 

requirement analysis, design, coding, testing, and 

deployment, the ML technique cuts the amount of 

work done manually, speeds up the procedures, and 

decreases the chance of human mistakes. It also helps 

in better identification and tracking of defects, 

predictive action, and even making recommendations, 

providing enhanced project results recommendations, 

providing enhanced project results. The 

implementation of ML in SDLC comes with its 

challenges, including the issue of model updating, 

interpretability, and the role of humans. Hence, 

organizations need to implement sound long-term 

model management frameworks, reporting 

frameworks, and proper people strategies that require 

cooperation between automated model maintenance 

and software engineering for AI to fully unlock its 

automation capability potential. With time and the 

advancement in various ML technologies, the need for 

software development, enhancement of innovations, 

and the ability to develop quality software within the 

shortest time possible should be emphasized. 
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