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Software Development Life Cycle Models (SDLC) are systematic and well defined approach for 
problem solving; it is a series of identifiable stages that software goes during its lifetime. It practiced 
for developing high quality and reliable software system. In the early years, software was cheaper 
then hardware. In digital era, hardware is cheaper and software is expensive. So the costs of 
hardware and software have been reversed due to increased demand of well engineered software 
products so we have to develop software products due to increasing demand of software in market 
so for developing a software product we have to follow the models that deliver a quality software 
product  There are many SDLC models available, but in this paper  we make our attention in four 
SDLC models namely; Waterfall model, V shaped model, Spiral model, and Prototype model, there 
uses, advantages and disadvantages. 
 
 
 
 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 
  
 
 
 

INTRODUCTION 
 

Every work is done with the help of a computer in real life, so 
we need to develop a software system that meets all user needs 
and is easy to use. Thus SDLC systematically and disciplined 
develops the project. It defines entry and exit criteria for each 
phase, a phase can only begin if the entry and exit criteria are 
met so that it becomes very difficult without using SDLC 
models. 
 

A software design strategy relates to the structure used to plan, 
manage and control the method of creating a software system 
[1]. Formally, the methodology of software development is 
known as the SDLC abbreviate as the Software Development 
Life Cycle and is used in many areas, for example, engineering 
of software, system engineering, computation and other 
industrial applications.  
 

For example, software engineering, system engineering, inform
atics engineering, mechanical engineering and applied engineer
ing [2]. 
 

Software was inexpensive in the early days and equipment was 
expensive. But now day software is costly and hardware is 
cheap. So the software and equipment expenses have been 
inverted owing to growing demand for well-designed goods.  

Motivation of SDLC Models 
 

 Encourage computer developers to use multiple SDLC 
designs for well-maintained initiatives. 

 Encourage consciousness of software performance. 
 To research the facts that influence software performance. 

 

Phases of Software Development Life Cycle Models 
 

Series of identifiable stages that software goes during its life 
cycle are: 
 

1. Feasibility study 
2. Requirement analysis 
3. Design  
4. Coding 
5. Testing 
6. Maintenance 

 

Feasibility study: It works out on overall understanding of 
problem, formulates different solution and strategies, performs 
a cost benefit analysis, may also find none of solution is 
feasible due to high cost, resource constrains, technical reason. 
 

Requirement analysis: Aim of this phase to understand the 
exact requirement of customer then document them properly. 
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Design: Design phase requirement specification is transformed 
into a suitable form. 
 

Coding: During this phase each module of the design is coded.
 

Testing: During this phase different modules are integrated in a 
planned manner then testing is done. 
 

Maintenance: Correct error which was not observed during the 
product development phase. 
 

LITERATURE REVIEW  
 

This section contains various models their advantages, 
disadvantages and when to use them: 
 

Waterfall Model 
 

In 1991, David Whitgift [3] points out that software was first 
published and then debugged in the previous days. After 
finishing one stage, we're going to another stage; there was no 
official method to layout assessment. 
 

Kai Petersen et. in 2009. Al.[4] Conduct a case research to 
provide more comprehensive descriptions of the problems and 
identify four fresh problems, namely- 
 

1. Which part of the necessity is enforced by who is a 
question of Confusion?  

2. Great maintenance effort is needed  
3. Focus on specialized skills and people with less trust 
4. Due to the communication obstacle, it is very tedious 

to find the fault. 
 

In 1970, Winston W. Royce [5] points out The Waterfall 
system describes several successive stages that must be 
finished one after the other and moved to the next stage only 
when its previous stage is complete. For this reason, the model 
of the Waterfall is recursive in that each phase can be repeated 
endlessly until it is perfected. 
 

Fowler [6] states that waterfall model splits up projects 
depending on operations: request assessment, layout, coding, 
and testing. 
 

 
Figure 1 

 

In fig (1) we can say that there are six phase phases between 
feasibility study and testing is called development phase,
among all life cycle maintenance phase consumes maximum 
effort, among development phase testing phase consumes 
maximum effort. 
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Advantages 
 

1. It’s simple to comprehend and use 
2. Provides a reference to inexperienced personnel. 
3. Team understands milestones w
4. Provides stabilization of the requirements.

 

Disadvantages 
 

1. All specifications must be understood in advance. 
2. Can offer a mistaken feeling of advancement. 
3. In the end, integration is a large bang. 
4. Little chance for customers to test the system.

 

When to use Waterfall Model
 

1. Requirements are well known and stable.
2. Technology is understood.

 

V Model 
 

V-model means a verification and validation scheme. Like the 
waterfall model, the V-Shaped lifecycle is a continuous process 
implementation route. Before the next stage starts, each stage 
must be completed. Product testing is planned in combination 
with the corresponding layout phase.[7], its emphasis on 
verifying the validity of V&V activities spread over the entire 
lifecycle. 
 

Figure 2

In fig (2) we can see that in every phase of development testing 
activities are planned in parallel and development.
 

Advantages 
 

1. This system is very simple and user
2. Testing operations such as scheduling, sample 

designing, is done well before coding that  
plenty of time. Hence a greater chance of achievement 
over the waterfall model

3. Defects discovered at an early point that can be easily 
tracked and solved. 

4. This design is kept away from the defects ' downward 
stream. 

5. This design is used in tiny
easily understood. 

6. Every deliverable is created testable.
7. Facile to use. 
8. Starting from the early phases of growth.

 

Disadvantages 
         

1. Software is created during the application stage, so no 
early software prototypes are gen
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we can see that in every phase of development testing 
activities are planned in parallel and development. 

This system is very simple and user-friendly.  
Testing operations such as scheduling, sample 
designing, is done well before coding that         saves 
plenty of time. Hence a greater chance of achievement 
over the waterfall model 
Defects discovered at an early point that can be easily 

This design is kept away from the defects ' downward 

This design is used in tiny projects where demands are 

Every deliverable is created testable. 

Starting from the early phases of growth. 

Software is created during the application stage, so no 
early software prototypes are generated. 
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2. If any modifications occur in midway, then the test 
documents along with requirement documents have to be 
updated. 

3. Very stiff and the least versatile  
4. Does not promote phase overlap. 
5. Does not provide assistance for efficient risk 

management. 
6. Does not manage stages or iteration. 

 

When To Use V Model 
 

1. Natural choice for system requiring high reliability.
2. All requirements are known upfront.
3. Solution and technology are known.

 

Prototype Model 
 

“… The assumption that one can specify a satisfactory system
in advance, get bids for its construction, have it built, and 
install it. …this assumption is fundamentally wrong and many 
software acquisition problems spring from this…” Frederick 
Brooks 
 

The existence of the prototype that the customer examines 
avoids many misunderstandings that happen when each party 
believes that the other knows what they're saying. The end item 
is more probable to fulfill the look, feel and execution 
requirement of the user. Incremental model is at the core of the 
design method of cyclic software. It begins with an original 
preparation and finishes with the cyclic relationships between 
them being deployed. Easier in a larger iteration to test and 
debug. Easier to handle danger due to the identification and 
handling of dangerous parts during its iteration..
is useful for big and mission-critical initiatives where elevated 
threat assessment such as satellite launch is required [8].
 

The basic  idea here is  that instead  of freezing the 
requirements  before  a  design  or  coding  can proceed,  a  
throwaway  prototype  is  built  to understand  the  
requirements.  This prototype is created on the basis of the 
presently recognized demands.  By using this prototype, the 
client can get an "actual feel" of the system as the inter
with the prototype can enable the client to better understand the 
requirements of the desired system. Prototyping is an appealing 
concept for complex and big applications for which there is no 
manual method or current scheme to assist determine the
demands. Usually, the prototype is not full systems and many 
of the information are not integrated into the prototype. The 
objective is to provide overall functionality to a system[ 9 ].
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 
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presently recognized demands.  By using this prototype, the 
client can get an "actual feel" of the system as the interactions 
with the prototype can enable the client to better understand the 
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manual method or current scheme to assist determine the 
demands. Usually, the prototype is not full systems and many 
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Advantages 
 

1. This system is very simple
2. Testing operations such as scheduling, sample 

designing, is done well before coding. That saves a 
ton of moment. Hence a greater possibility of 
achievement over the template of the cascade.

3. Defects discovered at an early point that can 
readily tracked and solved.

4. This design is kept away from the defects ' downward 
stream. 

5. This design is used in tiny initiatives where 
requirements are readily understood.

6. The user's demands are better suited.
7. The structure is of the highest standard.
8. It is simpler to keep the resulting software.
9. Overall, the price of growth is lower.

 

Disadvantage 
 

1. Suspecible to over engineering. rigid and least flexible
2. Software is developed during the implementation 

phase, so no early prototypes of the software are 
produced. 

3. If any changes  happen in  midway, then  the test 
documents  along  with  requirement  documents has 
to be update 

4. The V-shaped model should be used for small to 
medium sized projects where requirements are clearly 
defined and fixed. 

5. The  V-Shaped model  should  be  chosen  when 
ample  technical  resources  are  available  with 
needed technical expertise.

6. For some project its expensive
 

When to use Prototype Model
 

1. Prototype model should be used when the required 
scheme requires a bunch of end user 

2. Typically, internet applications, internet applications 
have a very elevated level of communication with end 
customers, are best suited for prototype model 
Building a scheme that enables ease of use and 
requires minimal preparation for the e
may take a while. 

3. Prototyping guarantees that end consumers are 
continuously working with the scheme and providing 
input that is integrated into the prototype to result in a 
usable scheme. They are outstanding for the design of 
good human computer interface structures

 

Spiral Model 
 

The launch of the item could be a prototype or a paper model 
throughout the original iterations. But more and more complete 
versions of the software applications are being generated 
during sophisticated iterations. A
design is split into a collection of frameworks. These 
operations represent every section of the spiral route
design method starts, the software crew conducts duties 
suggested in a diagonal manner by the loop around t
This model is a realistic method to large
As the software development method progresses, the client & 
developer reacts and understands the hazards better at each 
stage of the Spiral system. 
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When to use Prototype Model 

Prototype model should be used when the required 
scheme requires a bunch of end user communication. 
Typically, internet applications, internet applications 
have a very elevated level of communication with end 
customers, are best suited for prototype model 
Building a scheme that enables ease of use and 
requires minimal preparation for the end customer 

Prototyping guarantees that end consumers are 
continuously working with the scheme and providing 
input that is integrated into the prototype to result in a 
usable scheme. They are outstanding for the design of 

ter interface structures 

The launch of the item could be a prototype or a paper model 
throughout the original iterations. But more and more complete 
versions of the software applications are being generated 
during sophisticated iterations. As illustrated in fig. 2.1, This 
design is split into a collection of frameworks. These 
operations represent every section of the spiral route As the 
design method starts, the software crew conducts duties 
suggested in a diagonal manner by the loop around the Spiral. 
This model is a realistic method to large-scale project growth. 
As the software development method progresses, the client & 
developer reacts and understands the hazards better at each 
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Similar to the incremental model, the spiral model [11] places 
more emphasis on threat assessment. There are four stages in 
the spiral model planning, risk analysis, engineering and 
evaluation in iterations (called spirals in this model a software 
project constantly goes through these stages. The baseline 
spiral which starts in the planning phase collects the demand 
and evaluates the risk each spiral that follows builds on the 
baseline Spiral. During the planning stage, requirements are 
collected. A method is conducted in the risk assessment stage 
to define risk and alternative solutions at the end of the threat 
assessment stage, a prototype is produced in the engineering 
stage, and software is generated along with end-of-phase 
inspection. The evaluation phase enables the client to assess the 
project's performance to information before proceeding to the 
next spiral. The angular element in the spiral model reflects 
advancement, and the spiral radius reflects price each loop of 
the spiral represents a phase of s/w process: 
 

 The innermost loop might be concerned with system 
feasibility 

 The next loop with system requirement definition. 
 The next one with system design and so on. 

 

There are no fixed phases in this model; the phases shown in 
figure are example the team must decide how to structure the 
project into phases each loop of the spiral model is split into 
four sectors (quadrants) [12]: 
 

First quadrant (Objective Setting) 
 

 During the first quadrant, we need to identify the 
objectives of the phase. 

 Examine the risks associated with these objectives 
 

Second quadrant (Risk Assessment and Reduction) 
 

 A detailed analysis is carried out for each identified 
project risk. 

 Steps are taken to reduce the risks. For example, if 
there is a risk that the requirements 

 

Are inappropriate, a prototype system may be developed 
 

Third quadrant (Development & validation) 
 

 Develop and validate the next level of the product after 
resolving the identified risks. 

 

Fourth quadrant (review and planning) 
 

 Review the results achieved so far with the customer and 
plan the next iteration around 

The spiral. 
 With each iteration around the spiral, progressively a 

more complete version of the 
 

Software gets built. 

 
Figure 4 

Advantages 
 

1. Additional functionality or modifications can be made 
at a subsequent point  

2. Cost assessment becomes simple as prototype 
construction is performed in tiny pieces  

3. Continuous or recurring implementation aids in risk 
management 

4. Development is rapid and characteristics are added 
systematically 

5. Customer feedback is always available. 
 

Disadvantages 
 

1. Risk of failure to meet timetable or budget  
2. It operates best for big initiatives just as it requires 

knowledge in risk evaluation   
3. Strictly must be pursued for its clean operation loop 

design protocol.   
4. Documentation is more important because it has 

intermediate stages 
5. It's not recommended for a bigger venture, it could 

cost them 
 

When to use Spiral Model 
 

1. When project is large 
2. When releases are required to be frequent 
3. When creation of a prototype is applicable 
4. When risk and costs evaluation is important 
5. For medium to high-risk projects 
6. When requirements are unclear and complex 
7. When changes may require at any time 
8. When long-term project commitment is not feasible 

owing to modifications in financial priorities 
 

Comparision 
 

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

Table 1 comparison of waterfall, v model & spiral model [13] 
 

Waterfall 
Model 

V 
Model 

Spiral 
Model 

Prototype Model 

It is simple and easy to 
use. 

It is simple and 
easy to use. 

There is too much 
amount of risk 

analysis. 
It is complex. 

Easy to maintain due to 
its rigidity each phase 

has deliverable 
process. 

Each phase has 
specific 

deliverable. 

Good for large 
projects. 

Good for big and 
complicated 

projects. 

Each phase are 
processed and 

completed one at a 
time. 

High chances of 
success over 

waterfall due to the 
early testing. 

Software is produced 
early. 

Time consuming. 

Works well for small 
project where 

requirement and 
technology are 

understood. 

 
Works well for 
project where 

security is 
important. 

 
Works well for small 

project where 
requirement are 

understood. 

 
Works for designing 

good human 
computer interface 

systems 
 

Table 1 comparison between waterfall and prototype model 
[13] 
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Table 2 Comparison between waterfall and spiral model 
 

Waterfall model Prototype model 
User can only preview the system 
only after the final version of the 

software is developed because there 
is no feedback path. 

User  have a preview of the 
system from the "quick design" 

and the prototype developed 
early at the of the process 

This is easy to understand. This is not easy to understand. 
Complete program analysis Incomplete program analysis. 
It uses sequential approach. It uses evolutionary approach. 

Waterfall Model is implemented in 
the projects where conventional 

product/software has to be delivered 
to the client. In such cases user is 

sure and clear about his 
requirements. He states them clearly 

to the development team and 
chances of ambiguity is bare 

minimum 

Prototype model is usually used 
in online projects where client is 
not sure about his requirements, 
his expectations and preferences 

need to be taken care of. 

Works well for small projects. 
Works well for both small and 

large projects. 
Woks well for project where 
requirement are well defined. 

Can also works for project where 
requirements are not clear. 

 

CONCLUSION 
 

In this document we address waterfall model, v model, spiral 
model, prototype model of their advantages disadvantages, 
when to use them and also their comparative charts Waterfall 
model offers a basis for other model and it performs well where 
technique is known, v model works well for security function 
software, prototype model works well for big initiatives and 
spiral model works well for threat assessment. We can use any 
model according to our needs and create high-quality software. 
 

Future Scope 
 

In the future we can change designs according to their 
requirements and we can take advantage of all designs and 
create a fresh template with different characteristics of 
Waterfall model, V model, Spiral model and Prototype model. 
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