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Abstract : Due to number of models available the software 

developing companies do face a problem in picking up the 

appropriate model that must be used up in the 

development of the Software i.e. for SDLC. The various 

models so compared here are Waterfall, V and Agile. The 

Waterfall model is a sequential process in which the 

progress seems to be flowing steadily downwards just likes 

the waterfall. It is a phase based and properly planned 

approach. The V model on the contrary is the yielding of 

the waterfall model. V model is named so because its 

structure as it changes its direction after the coding stage. 

In this model there is a parallelism between the product 

development and the testing. Another approach so taken in 

consideration is Agile SDLC. Agile simply means 

responding to unpredictability which is achieved through 

regular cadences of work known as iteration or sprints. 

This comparative summarizes the steps an organization 

would have to go through in order to make the best 

possible choice. 

Keywords: Waterfall, V-model, Agile, Iterative, Validation, 

Verification, Uncertainty. 

I. INTRODUCTION 

Software is the most important part of modern society 

since 50 years as it serves the building block of the 

technology. Initially the Software were written without 

much planning. This was profitable for small software 

but it poses a great problem for the medium to large 

sized projects as they require proper planning from the 

beginning, which was not done and also it does not 

respond to unpredictability. It was difficult to add new 

features in the future if the need arise, and it was harder 

to remove problem. Software development cycle 

contains the various important stages that are vital for 

developers to built different software. The various stages 

are requirement analysis, technical design, 

implementation, testing, deployment and maintenance. 

There are number of models that have been discovered 

such as Waterfall Model, RAD Model, Spiral Model 

Increment model, V-model, Iterative model, Agile 

methodology ,etc. Waterfall is first and most familiar 

model among all. It is successive design model in which 

next stage starts after the execution of the previous 

stage. V-model represents verification and validity. In 

this, testing is done at each separate stage before 

proceeding to next stage. Agile software development 

[4] is a group of software development methodologies 

based on iterative and incremental development [6], in 

which problem is solved by self organization and cross-

functional team in the small baby steps. Due to changing 

business constraints the essentials of the company do 

change dynamically which leads to complications in the 

software development life cycles. In response to this 

Agile methodology arose that use the concept of the 

scrum to respond to uncertainty of the needs. This 

methodology provides flexibility to the software 

development. Among the various models of software 

development named before, this report focuses only on 

the three of the models which are discussed below. 

By reading this report the readers would definitely have 

a clear path to execute their projects by choosing the 

appropriate model. 

II. CRITERIA TO CHOOSE 

Some questions must be kept in mind before choosing 

the right model for our project. Some of the criteria are : 

2.1 REVIEW THE SDLC MODELS 

The SDLC models are same in their usage, advantages 

and disadvantages. So before deciding the model to be 

used one must have experience and be familiar to the 

model that the developer is going to use. 

2.2 ROUTE THE ESSENTIALS OF THE STAKE 

HOLDERS 

One must study and check the Business Domain and 

constraints, and according to it the appropriate model 

must be chosen. 

1.3 Determine the criteria 

• Is the SDLC relevant acc to the team size and 

their skills? 

• Is the SDLC fulfilling the users/ stakeholders 

requirement? 

• Are the needs stable? 

• Do the SDLC fit best to the project‟s complexity? 

• The geographical situation of the project teams? 

2. Waterfall Model 

• Waterfall model [16] is the Sequential 

development model. 

• The approach do involves five phases i.e. 

Requirements, Design, Implementation, 

Verification and then maintenance. 
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• The requirements are already documented and 

clear before going forward to the next phase of 

the design. 

 

Figure 1 Waterfall model 

• After the analysis of the requirements, the design 

of the software is framed. 

• The software is configured according to the given 

set of rules. 

• Testing is done after the code has fully been 

developed. 

• Each of the phases does start after the previous 

one has fully completed. 

• Each of the development progresses without 

overlapping the other. 

• In waterfall model each step gets freezes before 

going to the next. 

• In this highly structured model once the step gets 

freezed no changes can be made in it. 

• Testing can only take place after the proper 

design and development of the software, and thus 

testing team has to sit ideal for longer period of 

time thus its very time consuming and high 

costing. 

• This defect was seen in the model very late, as 

the full efficiency of the team was not fetched out 

from the beginning. 

1.1 PERKS 

• Requirements are clearly defined before the 

development starts. 

• Each of the phases is possessed and delivered in 

time. 

• Because of its linear fashion it is to understand 

and use. 

• Is good for the development of software that does 

not require too much of changes or where the 

requirements are well understood. 

1.2 LACKS 

• Once the project is in testing phase and some 

modifications are to be made, then it‟s difficult to 

go back and make the necessary changes. 

• High amount of uncertainty. 

• No working model is produced until late in the 

lifecycle. 

• Not good for the long and complex projects as 

the requirements that come later can‟t be fixed 

then. 

Despite of some of the lacks of the mode, many of the 

perks of it ensures that it is well qualified and popular 

model used in software development. 

2. V-model 

• The V model (Validation & Verification 

model)[11] is a modified version of the Waterfall 

method. 

• The controversy in waterfall model leads to a 

creation of a V-model. 

• The stage is not moved downward, rather it bent 

upward after the coding stage. 

 

Figure 2: V- Model for software development 

• The outcome of each stage is tested before 

progressing to next stage. 

• The life cycle starts with the requirement like 

BRS for which system test plan is created by 

using high-level design and low-level design. 

After this, coding stage is started. 

• In V-model, vertical left section represents 

verification, vertical right section represents 

validation and horizontal section represent time. 

• In V-model, developers and test team work 

simultaneously and at last various tests are 

performed on the software. 

2.1 PERKS 

• Smooth and easy to use. 

• The defects are found at early stage of life cycle. 

• Testing is done simultaneously at each stage. 

• It escapes downward flow of defects. 

• It is strong for small projects. 
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2.2 LACKS 

• It is very rigid and least flexible. 

• No early prototype of software is produced, as 

software is developed during coding face. 

• There is very high risk involve is meeting 

customers satisfaction. 

• If any change arises in midway, then the test 

document along with required document has to 

be refreshed. 

III. AGILE 

· In agile, requirement and solutions are emerged 

through collaboration between self organization 

and cross functional team. 

· The agile movement proposes alternatives to 

traditional approaches of software development. 

• Agile methodology [12] has an adaptive team 

which is able to respond to the changing 

requirements. 

• This inspect/adapt approach do respond to the 

unpredictability. 

 

Figure 3: Agile Development Process 

• Agile development provides opportunities to 

assess the direction throughout the development 

lifecycle. 

• Achieved through regular sprints of work. 

• At the end the whole of the sections are 

integrated and the proper shippable product is 

ready. 

• Any of the changes to be made are welcomed at 

any of the phase. 

• Due to the repetition of the work cycles the 

approach is also called „incremental‟ approach. 

3.1 PERKS 

• It involves active user involvement and gives 

visibility to the stakeholders to have an insight of 

what is thought and what is achieved. 

• Regular inspection updating of software due to 

changing environment. 

• As it is synchronize approach so it optimizes the 

performance of the software so made. 

• Even late changes in requirement are greeted. 

• Working software is forwarded as soon as 

possible to customers. 

• It provides customer satisfaction by speedy, 

continuous delivery of useful software. 

3.2 Lacks 

• It is profitable for only small project, as for long 

project, it is hard to plan the effort s and time 

required for project. 

• Designing and documentation are not prioritized. 

• As the experts are needed for taking the final 

decisions, so there is no place for beginners 

unless clubbed with experienced resources. 

IV. COMPARITIVE ANALYSIS 

 

Figure 4: Parallelism 
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V. CONCLUSION 

At the last by having a brief insight over all three models 

as Waterfall [16], V-Model [13] & Agile Model [12] 

and their Perks and Lacks, we may conclude that it 

depends upon the organization which model to choose. 

• Waterfall Model is used where the production 

definition is stable, the requirements are well 

known and the project is short. 

• Agile Model is used where there is uncertainty in 

the needs/requirements. It serves the dynamic 

business. It is used in short projects where the 

delivery time is short. 

• V-Model is used in medium to large projects 

where testers are involved in the early stages of 

development i.e. where proper Validation needs 

to be done after some designated phase. 
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