
Abstract
Software development is a highly complex field with countless 
variables impacting the system. All software systems are 
imperfect because they cannot be built with mathematical 
or physical certainty. Bridge building relies on physical and 
mathematical laws. Software development, however, has no 
laws or clear certainties on which to build. As a result, software 
is almost always flawed or sub-optimized. The author’s study 
will provide the opinion of software developers on various 
aspects of developing a software development model such 
as: development time, Project complexity, Implementation 
challenges, Extensive and accurate documentation, Return-
on-investment for minimal initial capital expense etc. Almost 
no software system is so simple that the development can be 
entirely scripted from beginning to end. The inherent uncertainty 
and complexity in all software projects requires an adaptive 
development plan to cope with uncertainty and a high number 
of unknown variables.
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I. Objectives
The basic objectives of the study efforts are concerned 
about:
To study and analysis of different software development 
models which are being used by the software developers in 
small software organizations. As there are a lot many models, 
which are being used like Code and fix model, Waterfall model, 
V-process model, Prototyping model, Spiral model and RAD 
model etc.
To decide which model is more appropriate and suitable with 
respect to different software metrics, development time, 
complexity, implementation challenges, return-on-investment 
with minimal initial capital expenses, development cost etc.
In order to find out the above mentioned software metrics 
research methodology was designed which is explained in 
the next section.

II. Introduction
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.
The most important aspect of a software development is its 
development, as it undergoes a number of development stages 
(software development life cycle) to reach to its final shape. The 
development steps, which need to be followed for developing 
software, project are- Project Planning, feasibility study, 
Requirement analysis, design etc. However the most important 
aspect of software development is the system design. There 
are several different approaches to software development, 
much like the various views of political parties toward governing 
a country. Some take a more structured, engineering-based 
approach to developing business solutions, whereas others may 
take a more incremental approach, where software evolves as 
it is developed piece-by-piece. Most methodologies share some 

combination of the following stages of software development: 
market research, analyzing the problem, implementation of 
the software, testing the software, deployment, maintenance 
and bug fixing [1].

III. Methodology
In order to collect data from different organizations the author 
used two methods primary as well as secondary. The primary 
method will be collected through the close-end structured 
questionnaire. The secondary method will be collected by 
studying the documents from various organizations, established 
procedures, guidelines etc The First method selected to reach to 
goal will be questionnaires to measures the impact of lifecycles 
on the factors that influence the outcomes of software project.  
Questionnaire was designed on various aspects like software 
metrics, development time, complexity, implementation 
challenges, return-on-investment with minimal initial capital 
expenses, development cost etc.
As a complement of the comparative study analysis, interviews 
of project managers working in different companies were 
conducted to understand what type of methodologies are in use 
and what the most relevant aspects were found in developing 
software models.

IV. Analysis
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Fig. 1 Time spent by volunteers

Fig. 1, shows that volunteers spent major part of their time in 
developing software (60%), and the next major part of time is 
spent as Technical Advisors in organizations.

Fig. 2: Volunteers Working Experience (%)

Fig. 2, shows that most of volunteers have more than ten 
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years working experience, where as while only small number 
of volunteers have experience below six months.

Fig. 3 Volunteer working sector

Fig. 3, shows that most of the volunteer are from the commercial 
sector i.e. (65%) whereas volunteers in public sector, academic 
and research sector an others are 20%, 10% and 5%. Most 
volunteers spent major part of their time in developing software, 
this suggests that the data collected through questioners can 
be accepted with confidence.

V. Findings
Table 1, shows the comparison of different models on the basis 
of certain features /factors which may influence the selection 
of lifecycle models. Each of the models has different response 
to these features as discussed in this section under various 
sub-heads.

A. Requirement Specification
Requirement specifications are needed just at the beginning 
of the Waterfall model, Spiral model and Iterative model, 
however for Prototype model and Agile process the requirement 
specifications are frequently changed during the development 
process [2].

B. Understanding Requirements
Waterfall model, spiral model and agile models needs well 
understanding of the requirements, while prototype model 
and Iterative model do not need good understanding of the 
requirements [3].

Table 1 Comparison of different software development 
models.

C. Cost 
Data was obtained for a cost driver value of ‘very high quality’ 
(expressed as’ very low number of errors’ or ‘errors threatens 
human life’). The data shows that Waterfall and Iterative models 
are used for projects, which have low cost requirements for 
software development. Where as for projects with intermediate 
cost Spiral model is suitable, while the Prototyping model is 
suitable for projects with more cost than waterfall model and 
Spiral model. While the agile process model leads to very high 
cost [4].

D. Guarantee of Success
As per the research work if we use waterfall model for software 
projects the guarantee of success is very low, but on the other 
hand if we use Prototype model the guarantee of success is good, 
but again spiral model and Iterative model have intermediate 
guarantee of success between good and high. However out of 
all the five models under taken for this study, the agile model 
have very high guarantee of success. 

E. Resources Control
From the research work, it is concluded that prototype model 
and agile models do not have their control over resources, 
but on the contrary waterfall model, spiral model and iterative 
models have control over resources.

F. Cost Control
Data was obtained for a cost driver value of ‘range of 

Model / Features Waterfall Model Prototype 
Model

Spiral Model Iterative Model Agile Model

Requirement 
Specifications

Beginning Frequently 
Changed

Beginning Beginning Frequently Changed

Understanding 
Requirements

Well Understood Not Well 
understood

Well Understood Not Well 
understood

Well understood

Cost Low High Intermediate Low Very high

Guarantee of 
Success

Low Good High High Very high

Resource Control Yes No Yes Yes No

Cost Control Yes No Yes No Yes
Simplicity Simple Simple Intermediate Intermediate Complex

Risk Involvement High Low
Expertise Required High Medium High High Very High

Changes 
Incorporated

Difficult Easy Easy Easy Difficult

Risk Analysis Only at beginning No Risk 
Analysis

Yes No Risk Analysis Yes

User Involvement Only at beginning High High Intermediate High

Overlapping Phases No Yes Yes No Yes
Flexibility Rigid Highly Flexible Flexible Less Flexible Highly Flexible
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development experience’. 
The Prototyping model and Iterative model are only models, 
which don’t have their cost control features, which make them 
inappropriate. 
The data values for the Waterfall, spiral and agile models are 
also supported by this study, because they have cost control 
feature, which make them best compared to others, as cost 
control factor is important for all software projects.

G. Simplicity
Data was obtained for a cost driver value of ‘multi-skilled and 
experienced’.
The data indicates that the waterfall and prototype models are 
most suitable for projects in which simplicity is the main factor. 
The spiral and iterative models have limited impact because 
they have intermediate with regard to simplicity factor, while 
the agile model is unsuitable because of complex nature. Also 
because of its complexity, more time and money is required to 
complete a software project [5].

H. Risk Involved
The data indicates that the Spiral model is most suitable for 
projects because software projects using this model involve 
low risk, where as waterfall model is unsuitable because high 
risk is involved in software projects.

I. Expertise Required 
Data was obtained for a cost driver value of ‘range of 
development experience’
The Prototyping models are most appropriate where only 
developers with a range of experience are available. The 
waterfall, spiral and iterative models are slightly less suitable 
because they require personnel with high level of expertise, 
whereas the agile process model is inappropriate because it 
requires personnel with very high expertise and experience.
The strong positive value for the Prototyping model may suggest 
the developers, instead of managers, are performing objective 
setting and evaluation. 

J. Changes Incorporated
From the analysis of data, it is observed that the prototype, 
spiral and iterative models are most suitable of all as they 
requires less changes to be incorporated after the project 
is complete. Because if model needs more changes during 
usage, software projects takes more cost and also time for 
its updating etc.
While the Waterfall model and agile models are totally 
inappropriate because if it requires the changes to be 
incorporated, then many difficulties do arise while incorporating 
changes in the software project [6].

K. Risk Analysis
Data was obtained for a cost driver value of ‘risk involvement 
(expressed as ‘complex, difficult or challenging to implement’ 
or ‘very complex or novel algorithm’).
Data shows waterfall model have risk involved only at beginning, 
while the prototype model and iterative model don’t involves any 
risk analysis while being used in any software projects. While 
on the contrary the spiral model and agile process model have 
risk analysis being used in any software project.

L. User Involvement
Data was obtained and it is observed that waterfall model has 
very less involvement of the users because it requires user 

involvement only at the beginning of project. Iterative model 
needs intermediate user involvement, whereas spiral model 
and agile process models require high user involvement as a 
requirement of these models [7].

M. Overlapping Phases
From the research it was seen that Waterfall model and iterative 
model have no overlapping phases while the prototype model, 
spiral model and agile process models requires overlapping 
phases.

N. Flexibility
Data was obtained for a cost driver value of ‘range of 
flexibility’. 
Data shows that agile process model and prototype models are 
highly flexible and are most appropriate, while the spiral model 
is also flexible but less than the agile process and prototype 
model. Waterfall model is rigid comparative to these models.

VI. Summary & Conclusion
The analysis of the raw data collected from both questionnaires 
is summarized and it is seen that most of respondents are very 
experienced i.e. a large part of the volunteers have greater than 
ten years experience, while none is having below six months 
experience and work in the commercial or public sectors. The 
percentage of volunteer from the commercial sector is 65%, 
from the public sector is it 20%, Academic and Research sector 
is 10% and rest 5% are from other sectors. 
The Waterfall, Iterative, spiral and Prototyping models have 
been analyzed in more depth. Usage pattern differ considerably 
between models, suggesting they are suitable for different 
projects with different characteristics. Waterfall Model is one 
of the oldest and most simple models designed and followed 
during software development process. But "Waterfall Model" 
has its own disadvantages such as there is no fair division of 
phases in the life cycle, not all the errors/problems related to 
a phase are resolved during the same phase, instead all those 
problems related to one phase are carried forward and are 
needed to be resolved in the next phase, this takes much of 
time of the next phase in solve them. Where as spiral model 
resolve all such problems. 
However, it suggests the Incremental model is substantially 
more popular than other models, while the agile process model 
is generally un-liked in the real world because of its very high 
cost, very high user involvement, no guarantee of success, 
high expertise requirement, no resource control and of its 
complex nature which creates difficulties wherever changes 
are incorporate. This view is supported by the respondent’s 
comments.

VII. Future Findings
The present study undertaken for this research work can further 
be extended, by collecting data for a range of cost driver values 
for having a better understanding of how a lifecycle impacts a 
cost driver, as well as increasing the accuracy of the framework 
results. 
There are other large numbers of factors that influence the 
outcome of a software project and some other factors such as 
the motivation of personnel and their work environment, which 
also play a crucial role in the success of the software projects, 
are not included in the existing study. We have not attempted to 
measure the impact of these factors. The amount of influence 
will be dependent upon individual environments and empirical 
measurements if made will prove lifecycle more suitable.
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