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Abstract— The software development models are the various 

processes or methodologies that are being selected for the 

development of the project depending on the project’s aims 

and goals. There are many development life cycle models that 

have been developed in order to achieve different required 

objectives. The models specify the various stages of the 

process and the order in which they are carried out. The 

selection of model has very high impact on the testing that is 

carried out. It will define the what, where and when of our 

planned testing, influence regression testing and largely 

determines which test techniques to use. Here the following 

two models are selected. Waterfall model & agile model. 
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I. LITERATURE SURVEY 

Before choosing a suitable SDLC model it is necessary to 

know all things about SDLC model and its phases. Every 

SDLC model has got different characteristics and these 

characteristics are what determines whether to apply the 

model in our system. 

II. INTRODUCTION 

Software Development Life Cycle, SDLC for short, is a well-

defined, structured sequence of stages in software 

engineering [1] to develop the intended software product. 

A. SDLC Activities 

SDLC provides a series of steps to be followed to design and 

develop a software product efficiently [1]. SDLC framework 

includes the following steps: 

1) Communication 

This is the first step where the user initiates the request for a 

desired software product. He contacts the service provider 

and tries to negotiate the terms [2]. He submits his request to 

the service providing organization in writing. 

2) Requirement Gathering 

This step onwards the software development team works to 

carry on the project. The team holds discussions with various 

stakeholders from problem domain and tries to bring out as 

much information as possible on their requirements. The 

requirements are contemplated and segregated into user 

requirements, system requirements and functional 

requirements [3]. The requirements are collected using a 

number of practices as given - 

 Studying the existing or obsolete system and software, 

 Conducting interviews of users and developers, 

 Referring to the database or 

 Collecting answers from the questionnaires. 

3) Feasibility Study 

After requirement gathering, the team comes up with a rough 

plan of software process. At this step the team analyzes if a 

software can be made to fulfill all requirements of the user 

and if there is any possibility of software[2] being no more 

useful. It is found out, if the project is financially, practically 

and technologically feasible for the organization to take up.  

4) System Analysis 

At this step the developers decide a roadmap of their plan and 

try to bring up the best software model suitable for the project. 

System analysis includes Understanding of software product 

limitations, learning system related problems or changes to be 

done in existing systems beforehand, identifying and 

addressing the impact of project on organization and 

personnel etc. The project team analyzes the scope of the 

project and plans the schedule and resources accordingly. 

5) Software Design 

Next step is to bring down whole knowledge of requirements 

and analysis on the desk and design the software product. The 

inputs from users and information gathered in requirement 

gathering phase are the inputs of this step. The output of this 

step comes in the form of two designs; logical design and 

physical design. Engineers produce metadata and data 

dictionaries, logical diagrams, data-flow diagrams and in 

some cases pseudo codes. 

6) Coding 

This step is also known as programming phase. The 

implementation of software design starts in terms of writing 

program code in the suitable programming language and 

developing error-free executable programs efficiently. 

7) Testing 

An estimate says that 50% of whole software development 

process should be tested. Errors may ruin the software from 

critical level to its own removal. Software testing is done 

while coding by the developers and thorough testing is 

conducted by testing experts at various levels of code[4] such 

as module testing, program testing, product testing, in-house 

testing and testing the product at user’s end. Early discovery 

of errors and their remedy is the key to reliable software. 

8) Integration 

Software may need to be integrated with the libraries, 

databases and other program(s). This stage of SDLC is 

involved in the integration of software[3] with outer world 

entities. 

9) Implementation 

This means installing the software on user machines. At 

times, software needs post-installation configurations at user 

end. Software is tested for portability and adaptability and 

integration related issues are solved during implementation. 

10) Operation and Maintenance 

This phase confirms the software operation in terms of more 

efficiency and less errors. If required, the users are trained on, 

or aided with the documentation on how to operate the 

software and how to keep the software operational. The 

software is maintained timely[5] by updating the code 

according to the changes taking place in user end 
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environment or technology. This phase may face challenges 

from hidden bugs and real-world unidentified problems. 

11) Disposition 

As time elapses, the software may decline on the performance 

front. It may go completely obsolete or may need intense 

upgradation. Hence a pressing need to eliminate a major 

portion of the system arises. This phase includes archiving 

data and required software components, closing down the 

system, planning disposition activity and terminating system 

at appropriate end-of-system time. 

There are various Software development models or 

methodologies. They are as follows: 

 Waterfall model 

 V model 

 Iterative model 

 RAD model 

 Agile model 

 Spiral model 

 Prototype model 

But we’ll be discussing only about Waterfall model 

and agile model 

a) Waterfall Model 

 [6]Requirement Gathering and analysis: All possible 

requirements of the system to be developed are captured 

in this phase and documented in a requirement 

specification doc. 

 System Design: The requirement specifications from 

first phase are studied in this phase and system design is 

prepared. System Design helps in specifying hardware 

and system requirements and also helps in defining 

overall system architecture. 

 Implementation: With inputs from system design, the 

system is first developed in small programs called units, 

which are integrated in the next phase. Each unit is 

developed and tested for its functionality which is 

referred to as Unit Testing. 

 Integration and Testing: All the units developed in the 

implementation phase are integrated into a system after 

testing of each unit. Post integration the entire system is 

tested for any faults and failures. 

 Deployment of system: Once the functional and 

nonfunctional testing is done, the product is deployed in 

the customer environment or released into the market. 

 Maintenance: There are some issues which come up in 

the client environment. To fix those issues patches are 

released. Also to enhance the product some better 

versions are released. Maintenance is done to deliver 

these changes in the customer environment. 

The phases in Waterfall model are as follows: 

 Requirement Gathering 

 System Design  

 Implementation 

 Integration and Testing 

 Deployment of System  

 Maintenance 

All these phases are cascaded to each other in which 

progress is seen as flowing steadily downwards (like a 

waterfall) through the phases. The next phase is started only 

after the defined set of goals are achieved for previous phase 

and it is signed off, so the name "Waterfall Model". In this 

model phases do not overlap. 

Advantages and Disadvantages of Waterfall model 

are [7]: 

Advantages Disadvantages 

 Easy to explain to the 

users. 

 Structures approach. 

 Stages and activities are 

well defined 

 Helps to plan and 

schedule the project. 

 Verification at each stage 

ensures early detection of 

errors /misunderstanding. 

 Each phase has specific 

deliverables. 

 Assumes that the 

requirements of a 

system can be frozen. 

 Very difficult to go 

back to any stage after 

it finished. 

 A little flexibility and 

adjusting scope is 

difficult and expensive. 

 Costly and required 

more time, in addition 

to the detailed plan. 

Table 1: Advantages and Disadvantages of Waterfall model 

are [7] 

b) Agile Model 

Agile thought process had started early in the software 

development and started becoming popular with time due to 

its flexibility and adaptability. 

The most popular agile methods include Rational Unified 

Process (1994), Scrum (1995), Crystal Clear, Extreme 

Programming (1996), Adaptive Software Development, 

Feature Driven Development, and Dynamic Systems 

Development Method (DSDM) (1995). These are now 

collectively referred to as agile methodologies, [8] after the 

Agile Manifesto was published in 2001. 

Following are the Agile Manifesto principles 

 Individuals and interactions in agile development, self-

organization and motivation are important, as are 

interactions like co-location and pair programming. 

 Working software. Demo working software is 

considered the best means of communication with the 

customer to understand their requirement, instead of just 

depending on documentation. 

 Customer collaboration. As the requirements cannot be 

gathered completely in the beginning of the project due 

to various factors, continuous customer interaction is 

very important to get proper product requirements. 

 Responding to change. Agile development is focused on 

quick responses to change and continuous development. 

Advantages and Disadvantages of Agile model are 

[8]: 

Advantages Disadvantages 

 Decrease the time required to 

avail some system features. 

 Face to face communication 

and continuous inputs from 

customer representative 

leaves no space for 

guesswork. 

 The end result is the high-

quality software in the least 

possible time duration and 

satisfied customer. 

 Scalability. 

 The ability of the 

customer to express 

user needs. 

 Documentation is 

done at later stages. 

 Reduce the usability 

of components. 

 Needs special skills 

for the team. 

Table 2: Advantages and Disadvantages of Agile model are 

[8] 

III. COMPARATIVE STUDY OF WATERFALL MODEL AND 

AGILE MODEL 
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Waterfall Model[7] Agile Model[8] 

The software development process is divided into 

different phases 
The software development process is segregated into sprints 

Waterfall is a structured software development 

methodology, and often times can be quite rigid 
Agile methodology is very flexible 

In Waterfall model, software development is to be 

completed as one single project, which is then divided 

into different phases 

Agile methodology can be considered as a collection of many 

different projects, which are nothing but the iterations of the 

different phases 

Each phase appears only once during the SDLC. Each phase can appear more than once during the SDLC 

All the development requirements must be determined 

beforehand as there is no scope of changing the 

requirements once the project development starts 

The Agile methodology, on the other hand, is quite flexible, and 

allows for changes to be made in the project development 

requirements even after the initial planning has been completed 

The “Testing” phase comes after the “Build” phase 
Testing is typically performed concurrently with programming or 

at least in the same iteration as programming 

Waterfall methodology is an internal process and does 

not require the participation of customers 

Agile software development approach focuses on customer 

satisfaction and thus, involves the participation of customers 

throughout the development phase 

The Waterfall model is best suited for projects which 

have clearly defined requirements and in which change 

is not expected at all 

Agile development supports a process in which the requirements 

are expected to change and evolve 

Table 3: Comparative Study of Waterfall Model and Agile Model

IV. CASE STUDY 

Cass Study System: Online ATM Banking Management 

System 

A. Waterfall Model 

The phases in Waterfall model are as follows: 

 Requirement Gathering 

 System Design  

 Implementation 

 Integration and Testing 

 Deployment of System  

 Maintenance 

1) Requirement Gathering 

The requirement for Online ATM Banking management 

system would be a working computer with an internet 

connection and a server like apache for running the webpage. 

Also the website would developed using PHP, HTML, 

JAVASCRIPT, AJAX, CSS. All these need to be specified in 

the SRS document. 

a) User interfaces 

The customer user interface should be intuitive such that 

99.9% of all ATM users are able to complete their banking 

transactions without any assistance. 

1) Hardware interfaces: 

The hardware should have the following specifications: 

 Keyboard (to enter the input) 

 Personal Computers. 

 Continuous power supply. 

2) Software interfaces: 

 The application works on following graphical browsers 

on any hardware and OS: 

1) Firefox 5.0 

2) Internet Explorer 7.2 

3) Chrome 2.0 

4) Opera 2.3 

 The server can run on any recent version of Linux, such 

as Ubuntu, Debian, Fedora Core, Red Hat Enterprise, etc.  

It requires: 

1) Apache 4.5 or later 

2) Tomcat 5.6 or later 

3) PHP 5.6 

 The software interfaces are specific to the large banking 

software systems. The banking systems that will 

participate in the ATM network: 

1) Canara Bank 

2) State Bank 

3) Federal Bank 

The functions of the system are:- 

1) Create account: The user can create one or multiple 

accounts in his/her desired banks by visiting the desired 

bank's GUI through our website and carry out the 

transactions. 

2) Login: The users need to login in order to access the user 

account by entering their account no, pin no. and going 

through other security validation procedures. 

3) Deposit: User deposits the money by entering the amount 

and a confirmation message is displayed. 

4) Withdraw cash: User withdraws the money by entering 

the amount and a conformation message is displayed. If 

the sufficient amount is not present then an alert message 

is displayed. 

5) Transfer funds: User transfers the money from his 

account to another by entering the amount, account no 

and other procedures. 

6) View transaction history: Users can view their 

transaction history through this application. 

7) Get account balance: The user can view their current 

account balance. 

2) System Design 

The following are the design constraints that we need to look 

into while implementing the project: 

a) Create account 

 Account already in use. 

 Wrong details. 

b) Login 

1) Validate the pin number 

 Validate that the pin field is not left blank 

 If the pin is blank, prompt error message “Please provide 

pin”. 
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 Validate that the password entered matches the password 

on the account file. 

 If the password does not match, prompt error message 

“Password is incorrect.” 

2) Lock account 

 If the number of consecutive unsuccessful logins exceeds 

three attempts, lock account. 

 Maintain consecutive unsuccessful login counter. 

 Increment login counter. 

c) Deposit 

 Limit on the amount that can be deposited. 

d) Withdrawal 

 Limit on the amount that can be withdrawn. 

e) Transfer funds 

 Limit on the amount that can be transferred. 

 Limit on transfer of funds among banks for certain 

interval between the current transaction and the next one. 

Also flowcharts and algorithms are created in this phase 

which will help us in the implementation phase. 

3) Implementation/Coding 

The actual coding of the website begins. Any flowcharts or 

algorithms created in the design phase are translated into a 

programming language. We will make use of PHP, HTML 

and JAVASCRIPT mostly. Additionally CSS will also be 

used along with AJAX.  

4) Testing 

Once the code is complete, the website needs to be tested for 

any errors. When the testing is finished, the website is 

delivered to the customer. We can choose to include user 

acceptance testing (UAT), where users test the software 

before it is deployed to the general public. 

5) Maintenance 

Once customers have been using the website in the real world, 

they may find additional problems. We will need to resolve, 

change, or modify the software to continue to be effective. 

B. Agile Model 

The phases in Agile model for an Iteration are as follows[9]: 

 Planning 

 Requirement Analysis 

 Design 

 Implementation, Coding or Development 

 Testing 

 Deployment 

1) Planning 

The goal of this phase is to break down the idea into smaller 

pieces of work (the features) then to prioritize each feature 

and assign it to an iteration. So we break down each of the 

features or functions of our Online ATM Banking 

Management System and implement each feature in each 

iteration. 

2) Requirement Analysis 

We would need to meet different people like the bank heads 

whose bank’s our website would be linked to identify 

Business requirements. 

Also the system requirement that would be required 

are: 

The requirement for Online ATM Banking 

management system would be a working computer with an 

internet connection and a server like apache for running the 

webpage. Also the website would developed using PHP, 

HTML, JAVASCRIPT, AJAX, CSS.  

a) User interfaces 

The customer user interface should be intuitive such that 

99.9% of all ATM users are able to complete their banking 

transactions without any assistance. 

1) Hardware interfaces: 

The hardware should have the following specifications: 

 Keyboard ( to enter the input) 

 Personal Computers. 

 Continuous power supply. 

2) Software interfaces: 

 The application works on following graphical browsers 

on any hardware and OS: 

1) Firefox 5.0 

2) Internet Explorer 7.2 

3) Chrome 2.0 

4) Opera 2.3 

 The server can run on any recent version of Linux, such 

as Ubuntu, Debian,Fedora Core, Red Hat Enterprise, etc.  

It requires: 

1) Apache 4.5 or later 

2) Tomcat 5.6 or later 

3) PHP 5.6 

 The software interfaces are specific to the large banking 

software systems. The banking systems that will 

participate in the ATM network 

1) Canara Bank 

2) State Bank 

3) Federal Bank 

3) Design 

The following are the design constraints that we need to look 

into while implementing the project 

a) Create account: 

 Account already in use. 

 Wrong details. 

b) Login 

1) Validate the pin number: 

 Validate that the pin field is not left blank 

 If the pin is blank, prompt error message “Please provide 

pin”. 

 Validate that the password entered matches the password 

on the account file. 

 If the password does not match, prompt error message 

“Password is incorrect.” 

2) Lock account : 

 If the number of consecutive unsuccessful logins exceeds 

three attempts, lock account. 

 Maintain consecutive unsuccessful login counter. 

 Increment login counter. 

c) Deposit 

 Limit on the amount that can be deposited. 

d) Withdrawal 

 Limit on the amount that can be withdrawn. 

e) Transfer funds: 

 Limit on the amount that can be transferred. 

 Limit on transfer of funds among banks for certain 

interval between the current transaction and the next one. 

4) Implementation, Coding or Development 

This phase is all about creating and testing features, and 

scheduling iterations for deployment (following the iterative 
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and incremental development approach [IID]). The 

development phase starts with iteration 0, because there are 

no features being delivered. This iteration lays down the 

foundation [9] for development, with tasks like finalizing 

contracts, preparing the environments, and funding. 

5) Testing 

Once the code has been developed, it is tested against the 

requirements to make sure the product is actually solving 

customer needs and matching user stories. During this phase, 

unit testing, integration testing, system testing, and 

acceptance testing are done. 

6) Deployment 

After testing, the product is delivered to customers for them 

to use. However, deployment isn’t the end of the project. 

Once customers start using the product, they may run into 

new problems that the project team will need to address. 

V. CONCLUSION 

In this paper we came to the meaning and use of the life cycle 

models and how they help to properly develop a project. Then 

we concentrated on specifically two software development 

life cycle models i.e. Waterfall model and Agile Model. We 

came to know about their differences, advantages and 

disadvantages .Then we studied two life cycle models by 

taking a system and trying to develop it using those models. 

It is true that different life cycle models have different pros 

and if one is able to bear their cons one can enjoy their pros. 

It all boils down to which method is best suited and fits the 

needs of the developer/company.  
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