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Abstract
Software development process models are treated as a basis and starting point of software development
process. There are various models available for development of software. Many times the models are
used in combination. This paper is an attempt to study new emerging as well as upcoming software
development models other than the seven basic models. The aim of the study is to find best suitable model
according to the type of software to be developed.
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Introduction: In the area of software engineering, software development process models play the most
important role. It is considered that softwares in the world are developed by referring at least one process
model available out of basic seven process models in software engineering. [1]

These basic seven software development process models are as follows.

1. Waterfall Model.
This model is a sequential approach. The process is plan driven. In this model, next stage cannot start
unless and until previous stage is fully completed. This model is relatively rigid. [1]
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Fig. 1 Waterfall Model. [1]
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2.V shaped Model.

V shaped model is linear model where in each stage has simultaneous testing activity. It gives quality

control in the workflow of software development. It is one of the most expensive and time consuming
models. [1]
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Fig. 2 V Shaped Model [1]

3. Incremental Model

In this model the software development process is divided into many iterations .New software modules
can be added in every iteration. In this model the process goes either sequentially or in parallel which may
increase the speed of software development. However it may make the project costly and long. [1]
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Fig. 3 Incremental Model [1]

4. Iterative Model

In this model, software development evolves and grows with each loop. The Software design remains
consistent as each phase gets developed based on previous phase. Small changes in requirements, design
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and coding are possible in between the processes. One of the drawbacks in this model is many times
major changes made in the system become an issue to the quality of the final product. [1]

Requirerasnts Lralysis & Desigm
Flanning
Implementation
Initial Flanving ¥
'y Tterative Model
Deployrent
Eraluation
I —
Testing

Fig. 4 Iterative Model [1]
5. Rapid Action Development (RAD) Model
This model is adaptive in nature. This model uses incremental prototyping approach so that the end user

can give better feedback examining live system rather than only documents. However this model may
evolve unexpected overruns in process cost and time schedules. [1]
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Fig. 5 Rapid Action Development Model [1]

6. Agile Model.

Agile model uses iterative development, greater communication and customer feedback ahead of
schedule. This model targets quick delivery of working part of the software rather than detailed product
documentation, product specification and product architecture description. The emphasis is more on
testing. Agile model makes the development team and the customers to work closer and share feed back
after every iteration. Agile model now comes in three subtypes too. These are namely Scrum, Extreme
Programming, and Kanban. [1]

1659
ISSN: 2233-7857 IJFGCN

Copyright (©2020 SERSC



International Journal of Future Generation Communication and Networking
Vol. 14, No. 1, (2021), pp. 1657-1667

~

Agile Model

.
\"”‘“

&

Fig. 6 Agile Model [1]
7. Spiral Model

In the spiral model more emphasis is placed on risk analysis. This model has four phases-

a. Planning

b. Risk Analysis

c. Engineering

d. Evaluation.

In this model a software project repeatedly passes through spirals .Baseline spiral, starts from the
planning phase, requirements are gathered and risk are identified. Every next spiral builds on the baseline
spiral. Firstly requirements are gathered in the planning phase. A process is undertaken to identify risk
and alternate solutions in the risk analysis phase. In the end of the risk analysis phase, a prototype is
produced. In the engineering phase, software is produced along with testing at the end of the phase. The
customer evaluates the output of the project before date in evaluation phase. Then the project continues to
the next spiral. [1]
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Fig. 7 Spiral Model [1]
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Survey:

Recently, | carried a survey of a group consisting of some developers and computer science faculties
using a Google docs questionnaire [11] to know whether software developers think SDLC is really
important and they really need a model to follow; the results of the survey are as follows.

All people agree that S.D.L.C. i.e. System development life cycle is the basis of software development
process. [11]

1. Do you agree that S.D.L.C. i.e. System development life cycle is the basis of software
development process?

0 Yes
o No
® Maybe

83.3% people agree that at least one of the process models like waterfall, spiral, V' shaped, Agile etc.
should be followed for software development. [11]

2.Do you agree that at least one of the process models like waterfall, spiral, V shaped, Agile
ete. should be followed for software development?

@ Ve
®No
Maybe

66.7 % said that we should use a combination of process models for software development. [11]

3.Do you think that instead of using a single process model you should use a combination of
process models for software development?

® Yes
@ No
Maybe
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58.3% people agree that if there is new idea of software design, there is a need of new model for software
development for the improvement of the quality of software development process. [11]

4.Do you agree that if there is new idea of software design, there is a need of new model for
software development for the improvement of the quality of software development

process?
HT%

83.3% people agree that extensive changes in Software process modeling in the last three decades
impacted the software process' structure, degree of control, degree of visualization, degree of automation
and integration. [11]

@ Yes
® No
© Maybe

5.Do you agree that extensive changes in Software process modeling in the last three
decades impacted the software process' structure, degree of control, degree of
visualization, degree of automation and integration?

@ Agree
@ Disagree
@ Neutral

50% people think that in agent oriented software engineering, little attention has been given to the
disciplining of the execution of the different phases involved in the software life-cycle. [11]

6.Do you think that in agent oriented software engineering, little attention has been given to
the disciplining of the execution of the different phases involved in the software life-cycle?

® Yes
o No
® Maybe

100% people agree that to fulfill every project specific requirement in software development and produce
a software system with desired functionality and quality attributes, adequate development and
management processes should be designed, adopted, implemented, operated and then upgraded as and
when required. [11]
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7.Do you agree that to fulfill every project specific requirement in software development and
produce a software system with desired functionality and quality attributes, adequate
development and management processes should be designed, adopted, implemented,
operated and then upgraded as and when required?

@ Ves
o No
© Maybe

66.7 % agree that small software companies find major challenges in software process improvement
model as these companies normally focus on time to market and innovation. [11]

8.D0 you agree that small software companies find major challenges in software process
improvement model as these companies normally focus on time to market and innovation?

58.3 % people agree that small software companies often ignore Software Process Improvement models
such as CMM and CMMI. [11]

® Agree
@ Neutral
0 Disagree

9.Do you agree that small software companies often ignore Software Process Improvement
models such as CMM and CMMI?

@ Strongly agree
@ Agree

© Neutral

@ Disagree

@ Strongly disagree

o

50% people agree that predefined approaches of software process modeling are not automatically
adaptive to other software projects. [11]
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10.Do you agree that predefined approaches of software process modeling are not
automatically adaptive to other software projects?

® Agree
® Neutral
Disagree

91.7 % people think Process modeling is a suitable method to be used in identifying problems and
potential points of improvement. [11]

11.Do you think Process modeling is a suitable method to be used in identifying problems and
potential points of improvement?

0 Ve
[ A
Maybe

Literature Review:

In the paper “A Survey of Software Development Process Models in Software Engineering” the authors
discuss about various software developments process models. A model is the sequence of processes in a
software engineering development activity. Authors’ objective is to represent various models of software
development process and various aspects of every model to help the developers to select a particular
model in given situation while considering customer demand at the same time. Authors’ have made
comparison of Waterfall, V-shaped, Incremental, RAD, lIterative spiral and Agile models on the basis of
their advantages and disadvantages. They say that these comparisons will help the developers to choose a
particular software development process model. [1]

In the article “A content centric development process model” the authors have discussed about video
game development .They talk about the idea of teaching through various interactive videogames. They
say that Videogame development is a complex task which requires specialized skills in areas of graphics
processing, animation, sound, and buffering. Video game developers have to take different approaches to
deal with the complexities which are present in programming compared to traditional programming.
Authors have discussed about the cultural clash between instructors, game writers and developers. They
say that this is common to the development of other content intensive applications such as educational
programs and hypermedia. For developing content intensive applications, there is a need of collaboration
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between experts in the subject content and the software programmers. Authors have developed E-
adventure process model in collaboration with the Spanish National Center of Information and Educative
Communication (CNICE). The base of E-adventure process model is spiral or iterative process models
such as the Rational Unified Process (RUP) which divides the process into several stages which can
have iterations as and when required.[2]

In the paper “A modest but practical software process modeling technique for software process
improvement” the authors have discussed about one of the main problems of software engineering which
occur due to the difficulties in evaluating and improving software processes. They present a technique to
improve software processes through modeling and evaluation. They propose an approach to improve the
software development by omitting unnecessary phases from the process, by introducing new phases to the
process and by improving the existing phases of the process. Authors state that the process modeling got
positive reactions and it was seen as a way to improve the understanding of the process and the effort
used for it was well spent. This Process modeling was considered a suitable method to be used in
identifying problems and potential points of improvement. [3]

In the article “A multilateral negotiation method for software process modeling” authors state that in
current scenario there are predefined approaches of software process modeling. These approaches are not
automatically adaptive to other software projects and they do not provide good support to development
team formations well as task and resources allocation in real time. They propose an agent-based
multilateral negotiation model MNMPA for dynamic software process modeling and ease the work of
team formation. Authors propose that the model MNM-PA will bring two advantages that the software
processes will not be predefined and the software processes will be for current projects, development
teams and allocated tasks and task constrains only. Authors conclude that their method provides an un-
predefined software modeling and decision making support of team formation with task and resource
allocation for different software projects in reality as compared to the traditional software process
modeling. MNM-PA supports the both cooperative and competitive negotiation among the process agents
by integrating negotiation with the one-time biding of the classic CNP. [4]

In the article “Adept: A unified assessment method for small software companies”, authors have talked
about some small software companies which find major challenges in software process improvement
model. Newly started software companies often ignore software process improvement models such as
CMM and CMMI. These companies normally focus on time to market, innovation etc. These newly
started companies are attracted to agile methods which have shorter development schedules and greater
delivery flexibility. Authors have studied the Irish software industry. In this Irish industry more than 60
percent of the Irish software firms employl0 or less people.[10] Authors state that the Irish software
industry needs to educate its managers in software process improvement as well as in quality agenda.
Marketing of Environmental Protection Agency (EPA) and Automated Application Development (AAD)
has raised awareness of software Process improvement. Authors have performed assessments which
raised the education level of the organizations’ employees. [5]

In the paper “Building a hybrid process model for a complex software system integration”, the authors of
the paper state that to fulfill every project specific requirement in software development and produce a
software system with desired functionality and quality attributes, adequate development and management
processes should be designed, adopted, implemented, operated and then upgraded as and when required.
Authors have proposed a hybrid process model for project management and software development in
agile environment. In the conclusion authors have stated that the paper has discussed different potential
methodologies for complex software system integration, with the real-life project case study described.
Their experiences from the case study and lessons learned have served as a base for a new hybrid process
model for complex software system integration. [6]
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In the article “Category theory centric systems science and software systems engineering pursuing
theoretical insights into systems engineering beyond Sysml / UML”, authors discuss about functional
agency approach based on category theory, Gurevich abstract state machines, homotopy type theory and
Dagger theory including schemas theory as a basis for software systems engineering architectural design.
The article states briefings on Dagger theory and Software Design Minimal Methods. Authors were
attempting to describe categorical orientation or category theory centric approach to systems architectural
design at the Software Engineering as well as Systems Engineering levels. And they found that category
theory is not enough and it may take a patchwork of techniques, methods, approaches and orientations to
take them into synergetic engineering from where they are and which is trying to design Sysml #2 and
making UML ever more complex like C++ language has become.[7]

In the paper “Process models for agent based development” the authors have observed that very little
attention has been given to the disciplining of the execution of the different phases involved in the
software lifecycle. Authors focus on process models for software development and relate it with current
researches in agent oriented software engineering. In this paper authors have introduced the key concepts
and issues related to software processes and presented various process models which are already adopted
in mainstream software engineering. They have surveyed the characteristics of various agent oriented
methodologies and focused on identifying key limitations of current methodology centered researches.
They found that in industrial projects the waterfall model should be replaced by flexible and iterative
approaches like evolutionary and spiral ones. No single general purpose process model is effective for all
projects. Different engineering and commercial and need different process models and the authors’ further
state that software processes need to be continuously assessed and improved. The duty of a software
engineer is to apply his expertise to identify the most appropriate process model for any specific situation
and implement that model in practice. [8]

In the paper “Tailoring the software process model to project requirements” the authors have shed light on
extensive changes in Software process modeling in the last three decades which impacts the process
structure, degree of control, degree of visualization, degree of automation and integration. Due to this, it
resulted in a diversity of models that tended to suit software project requirements from various angles.
Authors while taking efforts on building taxonomy of super classes of process models and their
interrelationships have investigated the main streams of process models. They have carried an eight step
evaluation process based on this taxonomy. Author further states that companies have became better
integrated with their software applications and those applications have to be mapped in process modeling
along with business targets. [9]

In the paper “Research process on software development model”, the authors had analyzed and
summarized twelve types of software development models which are applied in software development
and they have even surveyed the characteristics of every model as well. They have analyzed Waterfall
model, Incremental model, Spiral model, Fountain model, XP (Extreme Programming) model, RUP
(Rational Unified Process) model, RAD (Rapid Application Development) model, WINWIN model,
Intelligent model, Parallel model, Component based model, Architecture based model. Authors have
observed that various researchers and software developers are making required improvements in existing
development models according to the need of actual software projects in certain application fields. They
are redesigning the processes or activities for new development models, and getting good results. Authors
also state that whenever there is a new idea of software design, there is a need of new model for software
development for the improvement of the quality of software development process. [10]

Conclusion:
For any new project Software development process should follow at least one process model. Now a
day’s depending on the software type to be developed a combination of two or more models can be used.
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It is found that these combinations of models speedup the process of software developments by using
advantages of each other and at the same time minimizing the drawbacks of each other.
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