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1. INTRODUCTION 

      Software development life cycle methodologies are promising to be adapted in the development of all sectors and 

projects. Rapid technological development has led to the emergence of frameworks for the development of projects that 

can be applied in all fields. Therefore, all developers and consultants in organizations should apply the SDLC 

methodology and choose the appropriate model for each project [1]. 

      The SDLC methodology is meticulously crafted within the contours of an organizational structure, delineating a 

constellation of indispensable stages arranged within a systematic and cogent framework.. The methodology structure 

is implemented from top to bottom in the form of sequential steps such as requirements analysis and plans, product 

design, implementation, testing, and maintenance [2]. SDLC methodology includes two main types: the traditional 

heavy-weight approach and the agile lightweight approach to software development [3]. The software development 

team depends on the nature of the project according to the feature of each model within the SDLC methodology to be 

applied [4]. Each model in the SDLC methodology has strengths and weaknesses [5].  

      Usually, the outline of a software development process consists of several stages that describe how to create, 

replace, maintain, modify, or improve the new software. The life cycle methodology focuses on the quality of the 
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software and the overall development stages of the new project. SDLC aspires to create a high-quality program to 

satisfy customers and their expectations that are completed within a specific duration and reasonable cost [6]. The 

software development process consists of several sequential steps. Typically, these steps refer to all basic processes 

such as requirements analysis, design, testing, and maintenance [7]. 

    The SDLC methodology suffers from some limitations and security challenges in its various models when 

developing software [8]. These security issues form a major challenge to developers due to the increasing security 

vulnerabilities in software. Since the security characteristics of systems are a primary goal, it is a major issue 

throughout the software development lifecycle [9]. In addition, the great spread of internet applications, cloud 

computing systems, social media, and the internet of things has led to the expansion of these limitations [10]–[12]. 

    Conversely, numerous studies and literary works have delved into the realm of SDLC methodologies, employing 

diverse models to craft software products. In a concise survey, S. Shaikh and S. Abro [13] undertook a comparative 

analysis of the traditional and agile approaches for software product selection. Their study underscored distinct 

features, merits, and drawbacks of software products within the SDM. M. H. Miraz and M. Ali [14] addressed the 

burgeoning challenges posed by six traditional SDLC models in the realm of blockchain-enabled smart contracts. These 

models proved inadequate, particularly in the realms of testing, verification, and validation phases. Consequently, 

addressing this predicament necessitated the formulation of novel standards to surmount the incongruities stemming 

from traditional models within the blockchain domain.  H. J. Christanto and Y. A. Singgalen [15] advocated a novel 

approach to dissect and blueprint an Information System for the Thesis Consultation Process (SIBIMA), thereby 

ameliorating real-world quandaries using the SDLC methodology and Waterfall model at Atma Jaya Catholic 

University of Indonesia. This approach buttressed educational services by aligning with the university's ethos, 

facilitating a symbiotic enhancement of educational quality among students, lecturers, and academic personnel. N. 

Rachma and I. Muhlas [16] explored the design of Android-based learning applications through a comparative lens, 

contrasting the waterfall models and prototypes during the research and development phase. Their study concluded that 

the waterfall model best suits generic systems or programs, whereas prototype models are better suited for tailored 

systems and software. In light of the analytical examination, both methods manifest distinct advantages and 

disadvantages, thereby furnishing developers with the requisite insights to select the most apropos method for their 

software development needs. J. de V. Mohino et al. [17] unveiled an innovative S-SDLC methodology engineered to 

seamlessly integrate security factors, thereby expediting the identification of vulnerabilities within stipulated project 

timelines without incurring supplementary costs or time investments. This approach harmoniously merges agile traits 

into software development environments, harnessing the agility to pinpoint the most pivotal elements and artifacts for 

software projects. 

    This study discusses software development lifecycle methodologies and provides a comprehensive review of the 

pros, cons, and new research directions. Section 1, discusses an introduction and general background to software 

lifecycle methodologies. Section 2, is an overview and comparative analysis of the strengths and weaknesses of the 

various SDLC models. Section 3, highlights new research directions. Section 4, limitations of the Research. Section 5, 

conclusion and future work.   

    Various SDLC models have been defined and designed to be used during the software development process. These 

are also known as software development process models [3]. The most important and popular SDLC models applied in 

the industry are as follows: 

 

1.1 TYPES OF TRADITIONAL SDLC APPROACH 

• Waterfall Model 

• Iterative Model 

• Spiral Model 

• V-Model 

• Big Bang Model 

 

1.2 TYPES OF AGILE SDLD APPROACH 

• eXtreme Programming (XP) Model 

• Scrum Model 

• Feature-Driven Development (FDD) Model 

• Kanban Model 

 

      To ensure the success of the software development process, each model must include a series of unique sets of 

steps.  SDLC models relied upon essential steps such as requirements analysis, designing, implementation, testing, and 
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maintenance of high-quality software [18],[17]. See figure 1, illustrates the essential steps in the development process 

of the SDLC approach. 

  
FIGURE 1. Essential steps for the development process of the SDLC approach 

 

 

1.3 ESSENTIAL STEPS APPLIED FOR SDLC MODELS 

 

Several steps must be applied to ensure the success develop of SDLC models [18],[19]. These steps will be 

discussed in detail and their impact on the development process of various models. 

 

• Step 1: Requirements analysis 

This stage is very important as the customer's requirements are to be analyzed and documentation in a clear and 

natural language.  A specialized team starts collecting information about the proposed project and saved it in the 

document. This document contains a full description of the project development process. The document containing the 

customer's requirements is named the Software Requirements Specification (SRS). Finally, the developers analyze the 

information, draw up a project development plan and conduct a feasibility study according to the economic and 

technical roles of the new product [19], [20]. 

 

• Step 2: Designing  

Design is the next stage after analyzing the information for the project that depicts the structural form of the 

requirements within a clear programming language. This stage includes the design of the project form and how it will 

be implemented. Thus, this design is documented in a document called Software Design Description (SDD). Thus, the 

SDD document is reviewed by experts under strict criteria to assess risk, product quality, design, cost, and timetable to 

get the best product [19], [20]. 

 

• Step 3: Implementation and unit testing 

This stage includes the coding part that was precisely documented in SDD in the design stage earlier. The testing 

process is conducted for all small and working units in the project. In the product inspection stage, modifications can be 

made in the coding if necessary [20]–[22]. 

 

• Step 4: Testing 

 The testing phase of the program is important to identify errors and how address them to improve product quality. 

Sometimes the unit tester cannot properly check the program interface between the units. Therefore, a full system test 

must be performed and then the software that is part of the system should also be tested. The maximum of the software 

development budget is used in the software testing phase of the SDLC. This stage is important to build trust in the 

developers before the product is delivered to the customer and or published in the market [20]–[22]. 

 

• Step 5: Maintenance 

The program maintenance stage is the last stage of program development to be delivering the product to the 

customer, operating it, and publishing it in the market. The new product is deployed through a specific segment to be 

tested in a real business environment called User Acceptance Testing (UAT). At this stage, the errors in the coding part 

of the product are corrected gradually to be improved and then deleted the old parts of the product are during the period 

of its use [19], [20].  
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2. COMPARATIVE ANALYSIS OF SDLC MODELS 
 

The software development life cycle (SDLC) models are designed that are applied in the development of new 

projects. Usually, these models are also called Software Development Process Models (SDPM) [23]. Each model has 

specific steps that are followed to ensure the success of the model development process. The development models 

include two main types, the traditional model, and the agile model, which will be discussed in detail in this section [24]. 

 

2.1 TRADITIONAL SDLC TYPES 

 

The traditional model is one of the oldest approaches to the software development process [24]. One of the most 

important features of this model is its sequential approach, meaning that all its steps are carried out sequentially, step by 

step. The traditional approach is mainly based on planning, analysis, and detailed discussion of the project. This model 

documents all steps of the product such as gathering requirements, designing, coding, and testing all steps, and then 

deploying the product [25]. This approach included several models that will be discussed in detail. See figure 2, shows 

the design of the traditional approach architecture. 

 

 

 
FIGURE 2. Sequence Model 

2.1.1 WATERFALL MODEL DESIGN 

 

The waterfall model is the first model within the SDLC approach that was proposed by Royce in the year 1970 

[25]. This model is easy to understand and can be used successfully to develop new projects.  In addition, this model is 

known as the sequential linear life cycle model. In this model, the software development process is applied in separate 

stages [26].  The waterfall model is successfully applied if the current stage is completed to complement the next stage 

sequentially [2]. See figure 3, depicts the stages of the waterfall model sequentially. 

 

 
 

FIGURE 3. Waterfall model based on sequence model 
 

• PROS AND CONS OF THE WATERFALL MODEL 

For each model there are strengths and weaknesses which are discussed in detail as follows: 
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Table 1. - Pros and Cons of the waterfall model 

Strengths  Weaknesses 

•The program does not run 

until the model lifecycle is 

completed 

•The amount of risk and 

ambiguity in this model is 

high 

•In complex and object-

oriented projects is bad 

•Long-term and ongoing 

projects are weak 

•Change in project 

requirements is causing a  

  problem 

•Measuring the progress of 

the model stages is 

 difficult 

•Adjusting the scope often 

shut down  the model 

•Difficulty identifying 

technical and commercial 

obstacles and challenges 

early 

 •Simple and easy to 

understand and use 

•Easy to manage due to the 

strength of the model. 

•Each stage has a specific 

output and review process. 

•Ease of processing all 

stages and completing them 

sequentially 

•Suitable for small projects 

because the requirements are 

understandable  

•The model has specific and 

clear stages 

•Model landmarks are very 

understandable 

•Distribute and arranging 

tasks is easy 

•Ease of documenting 

results and model stages 

 

2.1.2 ITERATIVE MODEL DESIGN 

 

The iterative model is one of the SDLC models that rely on implementing the requirements of software 

development through small units repeatedly to reach a completed system. The iterative or incremental model is divided 

into several architectures units to meet the requirements of the software development process [27]. Each architecture 

unit is comprised of design, development, testing, and implementation. In each version, the development process 

continues to obtain the final version to be ready to publish according to the requirements of the proposed model. To 

ensure the success of the iterative version of software development, all requirements must be checked and tested at each 

cycle of development for the new model [28]. See figure 4, shows the iterative model design. 

 

 

 
FIGURE 4. Iterative processing 

 

• PROS AND CONS OF THE ITERATIVE MODEL 

For each model there are strengths and weaknesses which are discussed in detail as follows: 

 

Table 2. - Pros and Cons of the Iterative model 

Strength Weaknesses 

•This model is scalable quickly and early 

•Results can be obtained quickly and periodically 

•The model is scalable 

•Easy to measure progress 

•Cost is limited to change requirements 

•Ease of conducting tests and handling errors through 

iterations 

•Ease of identifying and resolving potential risks 

during iterations 

•The need for more resources 

•Often the low cost does not match the size of the 

changing requirements 

•System architecture design problems often arise 

because not all requirements are collected at the 

beginning of the model lifecycle 

•Defining the system needs to specify the number of 

iterations/increments 

•Not suitable for small-scale projects. 
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•Ease of managing and analyzing risks provided that 

the highest risk step is taken 

•A new product can be delivered for each iteration 

•Possibility of applying the identified challenges and 

risks to the next iteration 

•Supports changing requirements. 

•Less time spent on the initial run 

•Suitable for large and bulky projects 

•The speed of completion of the program facilitates the 

evaluation process and feedback from customers 

•Model management is complicated 

•There is a high risk if the end of the project is 

unknown 

•Significant experience in analyzing potential risks is 

required to ensure project progress 

 

 

2.1.3 SPIRAL MODEL 

 

The spiral model consists of four stages based on the integration of two approaches, the iterative development 

model with the sequential development model (waterfall) which is focused on risk analysis that is developed by 

scientist Barry Boehm [29]. Essentially, the model progressively improves the product through an iterative process 

around the coil. The model starts with the stage of collecting business requirements in the baseline spiral [13]. In 

addition, in the product maturity stage in the next spirals, the rest of the main system, sub-system, and unit 

requirements are identified. While the conceptual design stage of the spiral consists of the architectural and logical 

design of the units as well as the design of the final product in the later stages of the spiral [30]. Thus, in the last stage 

of the spiral, the product is deployed in the labor market. See figure 5, shows the spiral model design. 

 

 
 

FIGURE 5. Loop Processing steps diagram [31] 

 

• PROS AND CONS OF SPIRAL MODEL 

For each model there are advantages and disadvantages which are discussed in detail as follows: 

 

Table 3. - Pros and cons of the spiral model 
 

Strengths Weaknesses 

•Able to deal with changes in project requirements 

•It handles a large number of prototypes 

•More accurate in dealing with requirements 

•Quick to display the system to users 

•Ability to manage risks well 

•Model management is too complicated 

•An early end to the project is uncertain 

•His steps are complicated 

•Often the spiral continues indefinitely 

•It needs documentation and intermediate stages 
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2.1.4 V. MODEL 

 
The V-model shares a resemblance with the waterfall model, as both are executed through a sequence of stages 

cascading from the uppermost tier downwards. [32]. In this model, the testing process is associated with each stage of 

the development cycle. This model is strictly disciplined as no stage begins until the completion of the one before it 

[25]. Typically, the coding design of the model is linked on both sides of the model, in addition to verification on one 

side is done with validation on the other side of this model [33]. Thus, the testing process takes place parallel for each 

side of the model. See figure 6, shows the V model design. 

 

 
FIGURE 6. V model diagram 

 

• PROS AND CONS OF SPIRAL MODEL 

For each model there are advantages and disadvantages which are discussed in detail as follows: 

 

Table 4. Pros and cons of the V. model 

Strengths Weaknesses 

•This model is very disciplined 

•Its stages are sequential 

•Perfect for small projects 

•Easy to understand and use 

•Model management is very easy 

•The model is ambiguous and highly risky 

•Not suitable for complex and object-oriented projects 

•Not suitable for long-term and ongoing projects 

•Not useful for projects with moderate and high 

changes 

•It is not possible to return and change its functions 

when the test stage is reached 

 

 

2.1.5 BIG BANG MODEL 

 

     The Big Bang model is one of the SDLC models assigned for small projects and does not follow specific steps [34]. 

This model depends on the inputs (money and efforts) and the outputs (the product), it often does not correspond to the 

customer's requirements due to its exact purpose being ambiguous. This model has characterized its speed and less 

analysis, as well development team is very small. The Big Bang model design focuses on all possible project 

development resources with less or no planning [35]. Usually, changes in the model requirements do not affect the 

entire project renewal process. Thus, this model is ideal for small projects that do not need a full understanding of the 

requirements with a small development team, in addition, it is also useful for practical and academic projects [36]. See 

figure 7, shows the Big Bang model design. 
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FIGURE 7 Big Bang model architecture 

 

• PROS AND CONS OF THE BIN BANG MODEL 

     For each model there are advantages and disadvantages which are discussed in detail as follows: 

 

Table 4. Pros and cons of the Big Bang model 

Strengths Weaknesses 

•Simple and easy model 

•It doesn't require planning or non-existent 

•Model management is easy 

•It doesn't require large resources 

•The model is very flexible 

•It is a suitable educational platform for new students 

•Ambiguous and the risk is high 

•Not suitable for object-oriented projects and complex 

•Not useful for ongoing and long-term projects 

•Less understanding of the requirements leads to high 

costs 

 

2.2 AGILE SDLC TYPES 

 

      The agile approach is a lightweight type of software development and it is often called the ‘moving quickly' 

approach. This approach relies upon the software development on small parts called ‘iterations’ or ‘increments’, where 

each part represents a stage of development for the project. [37],[24]. The agile approach focuses primarily on customer 

collaboration and interaction with the product development process rather than traditional methods such as 

requirements analysis, plans, and tools [13]. This approach consists of various models that will be discussed in detail. 

See figure 8, illustrates the agile approach architecture. 

 

 

 
FIGURE 8. Agile approach architecture 

 

2.2.1 EXTREME PROGRAMMING (XP) MODEL 

 

The Extreme Programming (XP) model, a subdivision of the agile methodology, was conceptualized in the 1990s and crystallized 

into its definitive structure after several subsequent years. Rooted in the collaborative efforts of the development team, this model 

centers on creating the necessary program. The process involves delivering the product to the customer and systematically repeating 

iterations. Following each iteration, rigorous testing is conducted, culminating in the collection of valuable feedback [34].. The 
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extreme programming model is one of the most common models of the agile approach that has been developed in the 

current era.  This model has weaknesses, such as a lack of documentation and poor design, which makes it not ideal for 

medium and large projects. In addition, the structure of the model is so complex that no specific design activity can be 

adopted [38]. Whereas, this model is suitable for small enterprises to develop new high-quality products.  The XP 

model includes a set of simple and specific principles applied in the software development process based on four main 

stages: planning, coding, design, and testing [39]. See figure 9, illustrates the eXtreme Programming (XP) model 

architecture. 

 

 
 

FIGURE 8. eXtreme Programming (XP) model architecture [39] 

 

• PROS AND CONS OF THE EXTREME PROGRAMMING (XP) MODEL 

 For each model there are Strengths and Weaknesses which are discussed in detail as follows: 

 

Table 4. Pros and cons of the extreme programming (xp) model 

Strengths Weaknesses 

• Fulfill customer needs with product quality 

• Ease of adapting to the constant changes in 

  requirements 

• Adopt pair programming to improve product 

   quality 

• Ideal for small projects 

•No documentation 

•The structure of the model is too weak 

•Little attention to design 

•An urgent need for integration among programmers 

  for a mutual understanding of programming and  

  advanced skills 

 

 

2.2.2 SCRUM MODEL 

 

        The Scrum model is the most important and modern among the agile models. It was developed by Ken Schwaber 

and Jeff Sutherland developers in 1993. According to them, the scrum model is defined as a framework that allows 

developers to solve complex project problems and deliver a high-quality, innovative product. This model is simple and 

easy to understand to manage and control each step of product development to meet the requirements of the customer in 

a gradual and practical way [40]. In this model, all activities are carried out within a standard framework consisting of 

several sprints. These sprints organize all activities by size and complexity of design [41]. Scrum is continuously 

adaptable to all changes in requirements. This model organizes the work of the teams to get the work done more 

productively to reach a high-quality product [42]. See figure 10, shows Scrum model architecture. 
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FIGURE 10. Scrum model architecture [43] 

 

• PROS AND CONS OF SCRUM MODEL 

                For each model there are Strengths and Weaknesses which are discussed in detail as follows: 

 

Table 7. Pros and cons of Scrum model 

Strengths Weaknesses 

•Team members communicate effectively and 

efficiently  

•A good management 

•Receive customer comments about the product on a 

regular basis 

•Its products are of high quality to meet the needs of 

the customer 

•Daily scrum team meetings provide significant growth 

and productivity 

•Staff lack full knowledge of scrum 

•Poor technical practice in the scrum model 

•Difficulty mastering the model 

•Not suitable for medium and large projects 

 

2.2.3 FEATURE DRIVEN DEVELOPMENT (FDD) MODEL 

        A Feature Driven Development (FDD) model was developed by researchers Jeff DeLuca and Peter Coad in late 

1999. This module mainly focuses on the design and construction phases, as well as the quality aspects of the product 

during the development process. In addition, in this model, the project progress steps are monitored during the product 

delivery process [44]. FDD model works incrementally and iteratively with a slight difference in some factors, and it is 

similar to another model. One weakness of this model is that it is not suitable for large and long-term projects. 

Conversely, it is an ideal model for small and medium projects only. The size of the team is directly proportional to the 

size of the project, usually [45]. This model is effective in new projects that require updating and upgrading the code 

used to reach the second version of the current application. It is a flexible and effective approach that adapts to the 

different types of systems to be developed [46]. See figure 11, shows Feature Driven Development (FDD) model 

architecture. 
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FIGURE 11. Feature Driven Development (FDD) model architecture 

 

• PROS AND CONS OF FEATURE DRIVEN DEVELOPMENT (FDD) MODEL 

        For each model there are Strengths and Weaknesses which are discussed in detail as follows: 

 

Table 8. Pros and Cons of Feature Driven Development (FDD) Model 

Strengths Weaknesses 

•Recursive ascending pattern 

•Focuses on design, construction and product quality 

•Suitable for small and medium enterprises 

•The size of the team is proportional to the size of the 

project 

•Flexible model and adapts to the development of 

systems 

•Cannot validate the system 

•Lacks the necessary training to write the requirements 

•Weak to handle changing requirements 

•Lack of experienced and trained staff 

•Not suitable for large projects 

•It involves a lot of risks 

 

2.2.4 KANBAN MODEL 

 

       The Kanban model was developed by Toyota Company for tracking their manufacturing operations. It is 

considered one of the most approved methods by systems development organizations around the world. The Kanban 

approach is based on the concept of just in time (JIT). The Kanban approach provides information about what is needed 

and how much is needed for delivery within a specified time schedule. It has the ability to easily identify bottlenecks 

during development stages that may affect the workflow [47]. In addition, it maintains transparency among the work 

team within the Kanban board management. It also has the ability to know each task at any time, which helps to 

monitor the workflow. It is also characterized by following the limit option, which helps to organize tasks at the 

maximum [48]. The main objective of the Kanban model is to reduce the time period possible to complete the project. 

Briefly, three basic principles can be identified, which are that each worker should know his current task, the 

computing developer must make developmental changes to the system, and if the Kanban model is applied, the 

employees must be prepared to be leaders within the program development [49]. See figure 12, shows the Kanban 

model architecture. 
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FIGURE 12. Kanban model architecture 

 

• PROS AND CONS OF KANBAN MODEL 

       For each model there are Strengths and Weaknesses which are discussed in detail as follows: 

 
Table 9. Pros and cons Kanban model 

Strengths  Weaknesses 

•It is an easy-to-use model 

•It can be applied in various industries 

•Customizable 

•Supports cooperation 

•Minimal overheads 
 

 •Does not work independently 

•Cannot be used in a dynamic 

environment 

•It does not support repetition  

•lack of time 

•There are no timings for each stage 

 

 

3. COMPARATIVE ANALYSIS FOR THE TRADITIONAL AND AGILE APPROACHES 

 

         In the comparative analysis section, the most important differences, weaknesses and strengths between the 

traditional and agile approaches will be discussed. Table 10, shows the main differences between the traditional and 

agile approaches according to several criteria. 

 

Table 10. A major differences between of the Traditional and Agile approaches [13],[24] 

Key criteria Traditional approach Agile Approach 

Requirements development Fixed changing Frequently changing 

Customer role limited Large 

Developer skills Sufficient skills Knowledgeable 

Development type Stable Easily changeable 

Project size Large Small and medium 

Potential risks Limited effect Great effect 

Coding value Expensive Cheap 

Team members Large  team    Small team 

Changes cost  High Low 

 

Table 11. Comparative analysis of the Traditional and Agile approaches [50] 

Approaches Strengths Weaknesses 

Traditional 

approach 

Predictive approach 

Depends on a detailed development plan 

More documentation in orientation 

Strictly complete all changes in 

requirements 

Suitable to the large projects 

Emphasize documentation in orientation 

It has a specific requirement model before 

implementation and coding 

Coding is documented by business 

analysts 

Weekly meetings are not suitable for 

developers 

Time frame for each iteration is short 

Lack of communication between developers 

and customers 

To Do Completed Ongoing 

Comments 
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Agile 

Approach 

Adaptive approach 

It adapted to the dynamic requirements 

changes 

The product is frequently tested 

Minimum  risks 

Interaction with the clients 

Open communication and minimal 

documentation 

Suitable to small and medium projects 

More comments in source code 

Focuses on the importance of 

communicating with the customer 

Teams collaborate closely often in same 

environment 

 

It does not depend on a detailed development 

plan 

It is difficult for beginner developers or new 

members 

Delay completing iterations 

Increase development costs 

Frequent change in requirements causes 

design problems 

It is unable to include reusable components 

that may lead to more risks 

 

 

4. FUTURE DIRECTIONS 
 

       In this section, a new view on the topic of our study will be presented based on previous studies relevant to the 

review. Furthermore, this review also offers a novel perspective by outlining potential future directions in the field 

software development life cycle (SDLC) methodologies are promising to be adapted in the development of all sectors 

and projects [1]. Briefly defined, the concept of the software development life cycle methodology is a structured 

analysis consisting of specific logical steps. The SDLC methodology is represented in a systematical and logical 

framework consisting of a set of defined steps. The methodology is implemented from top to bottom in the form of 

sequential steps [2]. This methodology depends on several criteria that represent all the basic steps for building the 

required model. Typically, these steps refer to all the basic operations required to implement the model such as 

requirements analysis, design, testing, and maintenance [18]. Basically, these criteria should be taken into account for 

future studies on this topic. It is known the SDLC methodologies that have been applied to develop various projects 

within industrial sectors that depend on multiple criteria to determine the important elements in these sectors. Multi-

criteria decision-making (MCDM) techniques represent a promising research area to solve various problems facing 

researchers [51]–[54]. This vital field includes many important techniques in decision-making. Proper techniques were 

used as AHP and ANP methods to calculate the criteria weights for any case study, especially for developing software 

in the industrial sectors. This technique relies on the opinions of experts in the evaluation process based on their 

preferences [54]–[56]. This technique also has the ability to calculate the order of priority and importance of each 

criterion. In addition, many other decision-making techniques can compute the ranking of alternatives based on criteria 

weights taken from other methods, such as SAW, HAW, WPM, WSM, MEW, TOPSIS, VIKOR, GRA, MOORA, and 

others[57]–[61]. On the other hand, machine learning algorithms represent the ideal direction for the classification and 

prediction of the SDLC model's performance [62]. Therefore, these techniques represent a promising direction for 

many researchers to obtain reliable results based on multiple criteria for each case study.  

 

5. LIMITATIONS 

 
        Several limitations are outlined in this review. The most important limitations related to SDLC methodologies in 

this research will be reviewed as follows [8]: 

• LIMITATIONS OF THE TRADITIONAL APPROACH 

• The regression method applied in this approach does not allow going back, so the step must be completed. 

• The inaccuracy of the timetable required to complete the project sometimes leads to the failure of the project 

within its specified period. 

• This approach is inflexible because it does not allow changes to be made according to customer requirements. 

• It is suitable for large term projects. 

• Any change of the approach structure leads to the start again of the project and an additional cost to the project. 

• Increased software development time and expenses as the customer keeps adding requirements to the list. 

• Only the member in the current stage is working and the rest of the team remains in the idle stage. 
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• LIMITATIONS OF THE AGILE APPROACH 

 

• Stakeholders are often used in project management if there is no specific timetable for the end of the project. 

• Project costs are clearly affected if the tasks are not specified accurately. 

• The failure of the project is certain if the developer team does not fulfill their required tasks. 

• Ideal for small and medium enterprises 

• Requires a highly experienced team to complete the project within the specified period. 

• The strict control of the team is frustrating to work for them that affects the completion of the project. 

• Leaving a team member during the development period negatively affects the project. 

• Failure to conduct the test, failure affects the quality of the project. 

 

6.  CONCLUSION 

 
        Software Development Life Cycle (SDLC) methodologies represent the best solution to the software 

development process in all areas of life. This methodology included various traditional and agile models that can be 

applied to conduct various software development processes to make them predictable and more efficient. The aim of 

this study is to conduct a comprehensive review of SDLC methodologies and identify their strengths and weaknesses. 

SDLC methodologies included the most important approaches are the traditional approach which consists of the 

waterfall model, the spiral model, the iterative model, the V model, and BANG. In addition to the agile approach, 

which consists of the XP model, the scrum model, the FDD model, and the Kanban model. Several strengths, 

weaknesses, and limitations of this approach have been identified. Research limitations represented the study doesn't 

cover all models due to the similarity in their characteristics and the lack of sufficient studies on them. Future works 

emphasize the need to conduct more surveys and analytical studies on these models because they are closely related to 

various aspects of life. It can also focus on new research directions using methodologies such as decision-making 

techniques and machine learning in software development by adopting SDLC methodologies. 
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