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ABSTRACT 

This paper deals with a vital and important issue in software engineering world. It is 

concerned with the software development processes which are known as software 

development life cycle. There are tons of SDLC models. This paper represents some of those 

models namely Waterfall model, Iterative model, V-shaped model, Spiral model & Agile 

model. Each model contains specific activities to be performed to develop software and also 

have advantages and disadvantages as well. Therefore, the main objective of this paper is to 

represent different models of software development and make a comparison between them to 

show the features and defects of each model. 
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1. INTRODUCTION 

Software Development Life Cycle (SDLC) methodologies are mechanisms to assure that 

software meet established requirements. These methodologies impose various degrees of 

discipline to the software development process with the goal of making the process more 

efficient and predictable. 

In today era, companies have tons of choices of models to adopt for software development. 

Each model satisfies specific need of customer. For example, company has to adopt RAD 

model to develop software for the customer demanding his product very soon. So this is a 

challenging task which model is to select for development. So purpose of this paper is to give 

a study about some most common development models and their comparison that can help to 

select a specific SDLC model in particular situation (i.e. according to customer need which 

model suits best). 

2. SOFTWARE DEVELOPMENT LIFE CYCLE (SDLC) 

Software development describes a way, most commonly a sequence of phases or major 

events and activities that has been found to lead to success in some endeavor. Each software 

development project has to go through at least the following stages: Software development 

(Requirement gathering, Writing functional specifications, Creating architecture and design 

documents, Implementation and coding), Testing and quality assurance, etc. There are 

various development models such as waterfall model, spiral model, etc. some of these models 

are explained as below. [4, 5] 

3. VARIOUS SDLC MODELS 

The various development models are explained as below: 

 Waterfall model: This is the most common and classic of life cycle models, also referred 

to as a linear-sequential life cycle model.   

 

Figure 1: Linear Sequential Model [6] 
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It is very simple to understand and use.  In a waterfall model, each phase must be completed 

in its entirety before the next phase can begin.  At the end of each phase, a review takes place 

to determine if the project is on the right path and whether or not to continue or discard the 

project. [3] 

 Iterative model: The problems with the Waterfall Model created a demand for a new 

method of developing systems which could provide faster results, require less up-front 

information, and offer greater flexibility. With Iterative Development, the project is 

divided into small parts. This allows the development team to  demonstrate results earlier 

on in the process and obtain valuable feedback from system users. Often, each iteration 

is actually a mini-Waterfall process with the feedback from one phase providing vital 

information for the design of the next phase. In a variation of this model, the software 

products, which are produced at the end of each step (or series of steps), can go into 

production immediately as incremental releases.  

 

Figure 2: Iterative Model [7] 

 Spiral Model: The spiral model is similar to the incremental model, with more 

emphases placed on risk analysis.  The spiral model has four phases: Planning, Risk 

Analysis, Engineering and Evaluation.  A software project repeatedly passes through 

these phases in iterations. The baseline spiral, starting in the planning phase, 

requirements is gathered and risk is assessed.  Each subsequent spiral builds on the 

baseline spiral. Requirements are gathered during the planning phase.  In the risk 

analysis phase, a process is undertaken to identify risk and alternate solutions. A 

prototype is produced at the end of the risk analysis phase. Software is produced in the 

engineering phase, along with testing at the end of the phase.  The evaluation phase 

allows the customer to evaluate the output of the project to date be fore the project 
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continues to the next spiral. In the spiral model, the angular component represents 

progress, and the radius of the spiral represents cost. [1,2] 

 

Figure3: Spiral Model [8] 

This model of development combines the features of the prototyping and the waterfall model. 

The spiral model is intended for large, expensive and complicated projects. [8]  

 V-Shaped Model:  Just like the waterfall model, the V-Shaped life cycle is a sequential 

path of execution of processes.  Each phase must be completed before the next phase 

begins.  Testing is emphasized in this model more so than the waterfall model though.  

The testing procedures are developed early in the life cycle before any coding is done, 

during each of the phases preceding implementation. Requirements begin the life cycle 

model just like the waterfall model.  Before development is started, a system test plan is 

created.  The test plan focuses on meeting the functionality specified in the requirements 

gathering. The high- level design phase focuses on system architecture and design.  An 

integration test plan is created in this phase as well in order to test the pieces of the 

software systems ability to work together.  The low-level design phase is where the actual 

software components are designed, and unit tests are created in this phase as well. The 

implementation phase is, again, where all coding takes place.  Once coding is complete, 
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the path of execution continues up the right side of the V where the test plans developed 

earlier are now put to use. [3] 

 

Figure4: V Shaped Model [1] 

  Agile Model: Agile software development is a style of software development that 

emphasizes customer satisfaction through continuous delivery of functional software”.  

The Process of Agile Software Development involves the following:  

1. Starts with a kick-off meeting 

2. The known requirements are understood and prioritized. The development is plan is 

drawn accordingly. 

3. Relative complexity of each requirement is estimated  

4. Sufficient design using simple diagrams is done 

5. Test Driven Development (TDD) approach may be used. TDD emphases on “writing 

test first and then writing code to pass the test”. It can help in avoiding over-coding. 

6. Development is done, sometimes in pairs, with lot of team interaction. Ownership of 

code is shared when pair programming is done.  

7. The code is tested more frequently. Sometime a dedicated “Continuous Integration” 

Server/Software may be used to ease the integration testing of the code.  

8. Depending on the feedback received, the code is refractor. Refactoring does not impact 

the external behavior of the application but the internal structure may be changed to 

provide better design, maintainability. Some ways of refactoring may be add interface, 

use super class, move the class etc.  
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Figure5: Agile SDLC [9] 

4. COMPARISON 

The comparison between different models is shown by their advantages and disadvantages in 

two different tables respectively:  

 

Table1: Comparison of advantages [3] 
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Table2: Comparison of Disadvantages [3] 

5. COMPARISON BETWEEN BASIC MODEL (WATERFALL) AND 

ADVANCED MODEL (AGILE DEVELOPMENT MODEL) 

The comparison between Waterfall model (basic model) and Agile model (advanced model 

i.e. which comes into existence earlier) shows the periodically improvement towards software 

development life cycle models and it can be shown by following table: 
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Table3: Comparison of Waterfall and Agile model [10] 

So, this was a waterfall model versus agile model comparison that tried to compare the basic 

differences between the two. What is ideally needed is a model, which combines the 

accountability and predictability of a waterfall model, with the agility and adaptability of the 

agile model. That is, an effective balance between the two ideologies can create a more 

efficient software development model. 

6. CONCLUSION 

A study is given about different development models and their comparison. Tons of 

development models exist. This paper explained five different models out of those. First one 

is Waterfall model which provides base for other development models. Then its enhanced 

models are explained. Iterative model, Spiral model, V shaped model and finally, Agile 

development model.  

The comparison includes the advantages and disadvantages of different models which can 

help to select specific model at specific situation depending on customer demand.  
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7. FUTURE SCOPE 

The work presented in this paper is survey work of existed software development models 

including their comparisons.. Nothing in the world which can be said complete. There are a 

lot of limitations in existing models. In future, a lot of work can be done to produce a new 

software development model. 
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