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ABSTRACT 

Software quality is major issue for the software concerns. Software Development like any 

other business process has certain targeted goals which must be achieved in a fixed frame of 

time. There are various strategies for achieving these software development goals. Two of the 

most popular software development models are the ‘Waterfall Model’ and the ‘Agile Model’. 

Every model has their own advantages and disadvantages. An alternative methodology to the 

Waterfall method is the agile method, which is used to anticipate and deal with any obstacles 

that may appear at any stage of a project. It should be noted that any directional changes in a 

project via the Agile method are possible and do not hinder the process of development 

severely. The big question is, “Which method is better than the other? This paper discuss 

about the waterfall model and agile method along with advantages and disadvantages .This 

paper focuses on the analysis why software companies are switching from waterfall to agile 

method based on their comparison. 
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1. BACKGROUND 

Before we get into comparing waterfall model versus agile model, let's look at their 

developmental history. Waterfall model in software engineering got formally introduced as 

an Idea, through a paper published by Winston Royce in 1970. However, it's ironic that he 
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himself had introduced it as an example of a flawed software development method, that's 

vulnerable due to its many shortcomings. Nevertheless, every methodology has takers and 

waterfall model has been successfully implemented by many software companies. On the 

other hand, the agile model of software development evolved in the 1990s, when developers 

decided to break away from traditional structured, segmented, bureaucratic approaches to 

software development and moved towards more flexible development styles [1]. The 'Agile' 

or 'Lightweight' methods as they were called were formally defined in a research paper by 

Edmonds in 1974. Some of the most prominent and popular agile methods of software 

development, that subsequently evolved, are 'Scrum' in 1995, 'Crystal Clear', 'Extreme 

Programming' in 1996, 'Adaptive Software Development', 'Dynamic Systems Development 

Method' in 1995 and 'Feature Driven Development'. In 2001, a group of pioneers in agile 

software development came together and declared the 'Agile Manifesto', which is a set of 

canonical rules of sorts, for agile software development methods [1]. 

2. INTRODUCTION 

2.1 Waterfall Method in Depth A significant number of companies have been making the 

switch from the Waterfall method to the agile method because projects in the preliminary 

planning stages do not always yield the same results that were promised during the execution 

process. 

Waterfall approach was first a 'Process Model' to be introduced and followed widely in 

software engineering to ensure success of the project. In the waterfall approach, the whole 

process of software development is divided into separate phases [2]. These phases in 

waterfall model are: 

a. Requirement specifications phase 

b. Software design 

c. Implementation 

d. Testing and maintenance 
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Dig1: Phases of waterfall model 

 

 

 

Advantages of Waterfall model 

 There is clear compartmentalization of work and control in the waterfall model. Since 

there is compartmentalization, it is easier to set schedule for the tasks to be completed 

within a specified time period. 
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 The other advantage of this model is that only after the work for a particular phase is 

over, does the other phase start, due to which there is no overlapping of phases or the 

product does not have to go through different iterative steps. 

 This model is the easiest to implement in the eyes of most of the mangers, due to its 

linear model. Since the processes of this model are carried out in linear manner, the 

cost of resources is reduced to a large extent, which in turn helps in reducing the cost 

of the project considerably. 

 Lastly, the documentation and testing happens at the end of each phase, which helps 

in maintaining the quality of the project. 

Disadvantages of the Waterfall Model 

 As it is very important to gather all possible requirements during the requirement 

gathering and analysis phase in order to properly design the system, not all 

requirements are received at once, the requirements from customer goes on getting 

added to the list even after the end of "requirement gathering and analysis" phase, this 

affects the system development process and its success in negative aspects. 

 The problems with one phase are never solved completely during that phase and in 

fact many problems regarding a particular phase arise after the phase is signed off, 

this result in badly structured system as not all the problems (related to a phase) are 

solved during the same phase. 

 The project is not partitioned in phases in a flexible way. 

 As the requirements of the customer go on getting added to the list, not all the 

requirements are fulfilled, this results in development of almost unusable system. 

These requirements are then met in the newer version of the system; this increases the 

cost of system development. 

 

 

2.2 Agile Method in Depth 
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If there is any credit to be given to the Waterfall method, it is for acting as the catalyst for the 

inspiration to develop the agile method. The Waterfall method had to deal with many 

problems, such as being unable to deal with unpredictable failures. Due to these problems, 

the agile method was developed to help developers and engineers to deal with such obstacles 

[2]. With the Agile method, a team working on a project is given the opportunity for any 

directional changes, which is not possible with the Waterfall method. Also, once a component 

of a project is completed, additional development stages can still take place within that 

component, enabling managers to deliver products on time and not go over budget [3]. 

Companies, like Google and Lockheed Martin, have adopted the agile methodology and do 

not seem to be reverting back 

 

 

 

 

 

 

 

 

Dig2: phases of agile methodology 

Advantages of the Agile Method 

 The Agile method is useful for project managers who dread building the product in 

whole. This method gives them the ability to start building smaller, useful parts for 

users, who will then provide feedback for what is right and what is wrong. 

 Using incremental steps of two to four weeks leads to feedback that allows for 

requirements to be tested and adjusted. 

1. Domain 

Understanding 

2.  Model the     

solution 

3. Implement the 

Solution 

4. Verify the solution 
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 The quality increases within agile projects due to developers using a working system 

that aids them in detecting errors sooner, rather than at the end of each stage. 

Disadvantages of the Agile Method 

• It is difficult to lay out the requirements of the software development life Cycle at the 

beginning. 

• There is a lack of emphasis on necessary designing and documentation. 

• The project can easily get sidetracked if the client does not represent their ideas clearly. 

• Only Senior Programmers are capable of making decisions needed during the development 

process. 

 

3. WATERFALL MODEL VS AGILE MODEL 

3.1 WATERFALL MODEL VS AGILE MODEL: CONCEPTUAL DIFFERENCE 

 

The waterfall model phases of software development are as follows: requirement 

specification, conception, analysis, design, coding, testing & debugging, installation and 

finally, maintenance. In this sequentially structured approach, the development team goes 

ahead to the next stage of development, only after the previous stage is fully accomplished 

[1]. Software development companies, adopting this model, spend a considerable amount of 

time in each stage of development, till all doubts are cleared and all requirements are met. 

The belief that drives this kind of software development model is that considerable time spent 

in initial design effort corrects bugs in advance. Once the design stage is over, it's 

implemented exactly in the coding stage, with no changes later. Often the analysis, design 

and coding teams are separated and work on small parts in the whole developmental process.  

The agile software development method  Compared to the 'set-in-stone' approach of waterfall 

development models, the agile breed of models, focus on 'agility' and 'adaptability' in 

development [2] . Instead of one time-consuming and rigid development schedule, agile 

models involve multiple iterative development schedules that seek to improve the output with 

every iteration. Each iteration goes through all the steps of design, coding and testing. The 

design is not set in stone and is kept open to last minute changes due to iterative 
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implementation. The iterative cycle continues till the customer is delivered with a product 

which exactly meets his expectation. 

 

3.2 WATERFALL MODEL VS AGILE MODEL: EFFICIENCY 

 

In the ongoing comparison of waterfall model versus agile model, let's see how these two 

ideologies compare with respect to development efficiency. Efficiency is decided by the 

quality of ultimate software product, the number of bugs and the development time 

consumed. Through my own research into the working of both these models, I found the agile 

models to be more efficient than the waterfall model, due to their adaptability to the real 

world. The 'One Phase' and 'Rigid' development cycle of a waterfall model, makes it difficult 

to make last minute changes in requirements or design [3]. While the agile methods, due to 

their iterative and adaptable nature, can incorporate changes and release a product, in lesser 

time. Of course, agile models are not perfect either, but they are certainly more widely 

applicable than the  

Waterfall model.              . 

 

3.3 WATERFALL MODEL VS AGILE MODEL: SUITABILITY 

 

The waterfall model is suited for development of programs that are already stable. That is, 

their design doesn't need a major makeover. In situations where the designers of a software 

program can accurately predict the flaws that may arise, in advance, waterfall model is the 

appropriate choice. Despite all its flaws, a waterfall model design is easier to manage and the 

development costs can be ascertained beforehand [4]. Waterfall model is a natural choice 

when the customer has provided a clear list of requirements, which are not likely to be 

modified. On the other hand, when the customer is not clear about his requirements or 

expectations from the end product, adopting agile model makes sense. 

 Agile models are applicable in every area of software development [3]. It depends a lot more 

on the team effort of above average programmers, than relying on a few expert programmers. 

It's best suited for web based applications where its iterative nature helps in incorporating and 

correcting the various bugs that arise over time. Choose a model that best suits the experience 

of your team. 
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4. ANALYSIS OF BOTH MODELS 

 Once a stage is completed in the Waterfall method, there is no going back, since most 

software designed and implemented under the waterfall method is hard to change 

according to time and user needs.   Whereas, Agile methods adapt to change, as at the 

end of each stage, the logical programme, designed to cope and adapt to new ideas 

from the outset, allows changes to be made easily.  . 

 Another Agile method advantage is one has a launch able product at the end of each 

tested stage.  This ensures bugs are caught and eliminated in the development cycle, 

and the product is double tested again after the first bug elimination.  This is not 

possible for the Waterfall method, since the product is tested only at the very end, 

which means any bugs found results in the entire programme having to be re-written. 

 Agile modular nature means employing better suited object-oriented designs and 

programmes, which means one always has a working model for timely release even 

when it does not always entirely match customer specifications.  Whereas, there is 

only one main release in the waterfall method and any problems or delays mean 

highly dissatisfied customers. 

 Agile methods allow for specification changes as per end-user’s requirements, 

spelling customer satisfaction.  As already mentioned, this is not possible when the 

waterfall method is employed, since any changes to be made means the project has to 

be started all over again. 

 However, both methods do allow for a sort of departmentalization e.g. in waterfall 

departmentalization is done at each stage.  As for Agile, each coding module can be 

delegated to separate groups. This allows for several parts of the project to be done at 

the same time, though departmentalization is more effectively used in agile 

methodologies. 

 

5. CONCLUSION 

This paper discuss about the various comparison factor of waterfall method and agile method. 

Agile method is better than waterfall in all terms .This is main reason that why various 
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companies are switching from waterfall to agile technology. Agile methodology is good for 

web design and software development. In future design can be improved for agile method for 

providing the good web services.  
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