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Abstract 

Software life cycle model is a particular abstraction that represents  a software cycle. A Software life Cycle Model  is often 
called a software development life cycle (SDLC).In today’s world  all the software systems present are  imperfect  because 
they can’t be built  with mathematical or any physical certainty. This paper differentiates between various life cycle models  
discusses about their advantages and disadvantages and based on their features we calculate the performance of each model. 
Many models have come into existence like Water Fall Model, Spiral Model, RAD Model ,Build and Fix Modeletc. SDLC  
is  a  framework that describes the activities performed at each stage of a software development project. 

Keywords: Software Development Process, analysis, phases of SDLC Models, various Models. 

 

1. Introduction 
 
A software development process, also known as a software development life cycle (SDLC), is a structure 
imposed on the development of a software product. It is often considered as a part  of system development life 
cycle. There are several models for such processes, each describing approaches to a variety of activities that take 
place during the process. software engineering is different from other engineering disciplines” Software 
Engineering (SE) is the application of a systematic, disciplined, quantifiable approach to the development, 
operation, and maintenance of software, and the study of these approaches; that is, the application of 
engineering to software because it integrates significant mathematics, computer science and practices whose 
origins are in Engineering.. A software development process is a structure imposed on the development of a 
software product. There are several models for such processes, each describing approaches to a variety of tasks 
or activities that take place during the process.  
 

• Requirements Analysis ,  
 

• Specification  
 

• Software architecture  
 

• Implementation  
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• Testing  

 
• Documentation  

 
• Training and Support  

 
• Maintenance  

 
 
1 .1 Relative Cost Of Life Cycle Phases Are: 

I) Requirements               2% 
II)  Specifications   5% 

III)  Design               6% 
IV)  Implementation  7% 
V) Testing    5% 

VI)  Integration   8% 
VII)  Maintenance   67% 

 
 

2. There Are Various Types Of Models:  

1. Build and Fix Model 
2. Waterfall Model 
3. RAD Model 
4. Spiral Model 

 

2.1 Build and Fix Model 

This is an ad hoc approach not well defined. It is a simple two-phase model .The first phase is to write code and 
the next phase is to fix it. Fixing in this context may be error correction or addition of further functionality. This 
is the original and probably most widely used s/w lifecycle model or process model. This approach may work 
well on small programming exercises 100 or 200 lines long, this model is totally unsatisfactory for software of 
any reasonable size. Code soon becomes unfixable and unenhanceable .There is no room for design or any 
aspect of development process to be carried  out in a structured or detailed way. The cost of the development  
using this approach is very high as compared to the cost of a properly specified and carefully designed product. 

It is  a Simple two phase method. Maintenance is not possible. 

      

Figure1:Build and Fix Moel 
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2.2 Waterfall Model 

The most familiar model is the waterfall model .This model has 5 phases : 

• Requirement Analysis and Specification Phase: The goal of this phase   to understand the exact 
requirements  of the customer and to document them properly. The requirement describes the “What” 
of the system not the “How”. 

• Design Phase: The SRS Document is produced in the previous stage .The goal of this phase is to 
transform the requirements specification int a structure Thai is suitable for implementation in some 
programming languages. 

• Implementation and unit testing Phase: In this phase design is implemented. During testing  the 
major activities  are centred around the examination and modification of the code. 

• Integration and system testing Phase: This is a very important phase. Effective testing  will 
contribute to the delivery of higher  quality software product. 

• Operation and maintenance  Phase: Software Maintenance is a task that every development group 
has to face, when the software  is delivered to the customer’s site, installed and is operational. 
 

This phase always occurs in  this order and do not overlap. The developers must complete each phase  
before the next phase begins. This model is called WATERFALL MODEL because its diagrammatic 
representation  resembles a cascade of waterfalls. The Waterfall Model is the oldest and most well-known 
SDLC model. The distinctive feature of the Waterfall model is its sequential step-by-step process from 
requirements analysis to maintenance. This model is easy to understand  and reinforces the notion “define before 
you design” and “design before you code”. The Waterfall model is a conventional, linear, sequential  or 
traditional waterfall software life cycle model. It is a linear  development approach, in which development is 
seen as moving  smoothly  downwards through the phases of requirements analysis, design, implementation, 
testing (validation), integration, and maintenance. 
 

                                      
Figure 2: Water Fall Model 

 
2.2.1 Advantages of Waterfall Model 

• Stages of activities are well defined. 
• Each stage has well defined deliverable or milestone.  
•  It is simple to use and understand.  
• Provides structure to inexperienced staff 
• Milestones are well understood 
• Sets requirements stability 
• Good for management control (plan, staff, track) 
• Works well when quality is more important than cost or schedule 

 
 2.2.2 Disadvantages of Waterfall Model 

• All requirements must be known upfront 
• Deliverables created for each phase are considered frozen – inhibits flexibility 
• Can give a false impression of progress 
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• Does not reflect problem-solving nature of software development – iterations of phases. 
• This model is not suitable for accommodating any change. 
• It does not scale up well to large projects. 
• It does not scale up with large projects. 
• Integration is one big bang at the end 
• Little opportunity for customer to preview the system. 
• You cannot go back a step; if the design phase has gone wrong, things can get messed up in the 

implementation phase.  
•  The client is not very clear of what he exactly wants from the software.  
• Small changes or errors that arise in the completed software may cause a lot of problems/errors/faults.  
•  Another major disadvantage of the waterfall model is that, until the final stage of the development 

cycle is Complete, a working model of the software does not lie in the hands of the customer 
 

2.2.3 When Is Waterfall Model Used 

� Product definition is stable 
� Technology is understood 
� Requirements are very well known 

� New version of an existing product 
� Porting an existing product to a new platform 

 
2.3 Rapid Application Model (Rad) 
 
This model is An incremental process model and was developed by IBM in the 1980’s and described in the book 
of James Martin entitled “Rapid Application Development”. User involvement is essential from requirement 
phase to delivery of the product. The continuous user participation  ensures the involvement of the user’s 
expectations  and perspective in requirements elicitation, analysis and design of the system. The process is 
started with building  a rapid prototype and is given to user for evaluation .The user feedback obtained  and 
prototype  is refined. The process continues till the requirements are finalized. 

There are 4 phases in this model: 
 

                                           
 

Figure 3: Rapid Model Application 
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� Requirements planning phase: A workshop utilizing structured discussion of business problems 
� User description phase: Automated tools capture information from users 
� Construction phase: Productivity tools, such as code generators, screen generators, etc. inside a time-

box. (“Do until done”) 
� Cutover phase: Installation of the system, user acceptance testing and user training 

 
2.3.1 Advantages Of Rad Model 
 

• Reduced cycle time and improved productivity with fewer people means lower costs 

• Time-box approach mitigates cost and schedule risk 

• Customer involved throughout the complete cycle minimizes risk of not achieving customer 
satisfaction and business needs 

• Focus moves from documentation to code (WYSIWYG). 

• Uses modeling concepts to capture information about business, data, and processes. 
 

2.3.2 Disadvantages Of Rad Model 
 
� Accelerated development process must give quick responses to the user 
� Risk of never achieving closure  
� Hard to use with legacy systems 
� Requires a system that can be modularized 
� Developers and customers must be committed to rapid-fire activities in an abbreviated time frame.  
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2.3.3 When Is Rad Model Used 
 

� Reasonably well-known requirements 
� User involved throughout the life cycle 
� Project can be time-boxed  
� Functionality delivered in increments 
� High performance not required 
� Low technical risks  
� System can be modularized 

 
2.4 SPIRAL MODEL 
 
The radial dimension of the model represents the  cumulative costs. Each path around the spiral is indicative  of the 
increased costs. The angular dimension  represents the progress made in completing each cycle. Each loop of the 
spiral from X-axis  clockwise through 360 degree  represents one phase. Each phase is completed with  a review  by 
the people  concerned with the project. One phase is split into 4 sections of major activities: 

� Planning: Determination of objectives, alternatives and constraints. 
� Risk Analysis: Analyse alternatives and attempts to identify and resolve the risks involved. 
� Development: Product development and testing product. 
� Assessment: Customer Evaluation. 

 

                             
 

Figure 3:Spiral Model 
 

2.4.1 Spiral Objectives, Alternatives And Constraints: 

� Objectives:  functionality, performance, hardware/software interface, critical success factors, etc. 
� Alternatives: build, reuse, buy, sub-contract, etc. 
� Constraints:  cost, schedule, interface, etc. 

 
2.4.2 Advantages Of Spiral Model 

 
� Provides early indication of insurmountable risks, without much cost 
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� Users see the system early because of rapid prototyping tools 
� Critical high-risk functions are developed first 
� The design does not have to be perfect  
� Users can be closely tied to all lifecycle steps 
� Early and frequent feedback from users 
� Cumulative costs assessed frequently  
� It becomes equivalent of another model in appropriate situations. 

 
 

2.4.3 Disadvantages Of Spiral Model 
 
1. Time spent for evaluating risks too large for small or low-risk projects 
2. Time spent planning, resetting objectives, doing risk analysis and prototyping may  be excessive 
3. The model is complex  
4. Risk assessment expertise is required 
5. Spiral may continue indefinitely 
6. Developers must be reassigned during non-development phase activities 
7. May be hard to define objective, verifiable milestones that indicate readiness to proceed through the next 

iteration. 
 
 

2.4.4 When Is Spiral Model Used 
 

• When creation of a prototype is appropriate 

• When costs and risk evaluation is important 

• For medium to high-risk projects 

• Long-term project commitment unwise because of potential changes to economic priorities 

• Users are unsure of their needs 

• Requirements are complex 

• New product line  

• Significant changes are expected (research and exploration). 
 
 

3. Conclusion 
After analysis of all models through various parameters, it has been found that the water fall model is used 

by various big industries for their  projects .Since the development team is familiar to the environment and it is 
feasible to specify all requirements of working environment. Spiral model is used for development of large, 
complicated and expensive projects like scientific Projects .Since spiral model approach enables the project term to 
address the highest risk at the lowest total cost. So all the models have some disadvantages as well as advantages  all 
models have different features which makes it stand alone from another model. 
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