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Abstract-- Software Development Life Cycle process models
are involved the activities in creation of quality software.
Software Development Life Cycle is an important procedure
used in software engineering to describe a plan for planning,
creating, coding, testing and implementation of user
requirement specification. SDLC is part of an overall product
lifecycle, which includes maintenance and changes to user
requirements. SDLC is step by step process for creating
quality software for users. The lifecycle model is the first step
in project planning. It determines the organization of
development activities, delivery timing, frequency, and
resource allocation. Modern project planners need more
options in lifecycle models, methods, and tools to deliver
higher-quality software faster and cheaper. This paper
includes different phases of SDLC and analysis of different
process models for effective programming.
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I. INTRODUCTION

Software Development Life Cycle is an important
procedure used in software engineering to describe a plan
for planning, creating, coding, testing and implementation
of user requirement specification. Modern project planners
need more options in lifecycle models, methods, and tools
to deliver higher-quality software faster and cheaper. SDLC
is part of an overall product lifecycle, which includes
maintenance and changes to user requirements. SDLC is
step by step process for creating quality software for users
[1].

The lifecycle modelis the first step in project planning.
It determines the organization of development activities,
delivery timing, frequency, and resource allocation.
Modern project planners need more options in lifecycle
models, methods, and tools to deliver higher-quality
software faster and cheaper [2].

Software Development Life cycle (SDLC) phases listed
are: requirements specification, feasibility study, design,
analysis, coding, testing, implementation and maintenance.
System specification acts as an interaction between client
and producer. Activities include specifying the system,
compiling requirements definition, establishing an exact
project schedule, validating the specification, justifying
economic feasibility.

1145

Feasibility study is a phase that analyses risks, costs, and
benefits related to economics, technology, and user
organizations. All feasibilities are equally important and
guide whether a project should proceed. Analysis
establishes the software’s requirements, services,
constraints, and include completing requirements analysis,
delimiting the problem domain, sketching target system
components, creating a rough project schedule.

System Design Focuses on how the system will be built
and Produces design specifications for the overall system
and individual components. Different activities include
designing the system architecture, defining component
interfaces and creating detailed design documents. The
practical development of software design starts in terms of
writing program code in the suitable programming
language and developing error free executable programs
efficiently. Software may need to be integrated with the
libraries, databases, and other program. The software
developer team should be expert in programming skills
required to develop a good software product.

Software testing is done after creating software to
remove errors or mistakes, bugs to make it error free good
quality software product. While coding by the developers
and testing is conducted by testing experts at various levels
of code such as module testing, program testing, product
testing, object-oriented testing, and testing the product at
static and dynamic levels. Testing time consumes more
time as compare to other phases of SDLC. Implementation
includes installing the software on user computer. At times,
software needs post-installation configurations at user end.
It includes all hardware and software requirements to run
the developed and tested software. Software is tested for
portability and adaptability is solved during
implementation. It also includes training of software to the
user for efficient working.

Software maintenance is to remove errors or bugs, to
change platforms requirements and add new features to
existing software. There are corrective, perfective and
adaptive maintenance for correcting, adding and change
platform to existing software to make more reliable.
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II. OBIJECTIVES OF THE STUDY

1. To study therelevance of software development life
cycle models for effective programming.

2. To encourage software developers to use SDLC
models for developing quality software.

3. To explore the comparison of different software
development life cycle models.

III. REVIEW APPROACH

Software development life cycle model is a process of
high-level tasks that are utilized to create software in
systematic way. The lifecycle model selection is the first
step in the project planning process. There are a number of
different models for software development lifecycles. The
choice of a lifecycle model determines the organization of
software development activities over time, effecting when
software will be delivered, how often, and with what
resources. These are different types of software lifecycle
models [3] listed as:

Build and Fix Lifecycle Model
Waterfall Model

V-shaped Lifecycle Model
Iterative Lifecycle Model
Incremental Lifecycle Model
Evolutionary Lifecycle Model
Prototyping Lifecycle Model
Boehm's Spiral Lifecycle Model
Win-Win Spiral Model

0. Object-oriented Lifecycle Model

SRR =

IV. COMPARITIVE STUDY OF SOFTWARE DEVELOPMENT

LirE CYCLE MODELS

Build-and-Fix Lifecycle Model is also called the ad-hoc
model, it is the original and widely used software lifecycle
model. Process involves build first version of the software
[3]. It is unfortunate that many software products are
developed using what might be termed as the build-and-fix
approach. The software is developed without first
addressing specifications or design. Instead, the developers
simply build a product that is reworked any times as
necessary until it satisfies its client [4].

Waterfall Lifecycle Models was introduced by Winston
Royce in 1970 and is currently the most commonly used
model for software development. The waterfall model is an
engineering model designed to apply to the development of
software [5]. There are two variations of Waterfall
Lifecycle model as Original Waterfall Lifecycle Model and
Iterative Waterfall Lifecycle Model [6].
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In V-shaped Lifecycle Model, the system and functional
testing of requirements can capture any requirements
changes at the beginning. In this model, it is possible to
obtain user satisfaction by showing them the result of
requirements functional testing. The drawback is that here
also the functional unit can be seen only at the end of the
development.

An Iterative lifecycle model does not attempt to start
with a full specification of requirements. Instead,
development begins by specifying and implementing just
part of the software, which can then be reviewed in order to
identify further requirements [7].

This process is then repeated, producing a new version
of'the software for each cycle of the model. Each cycle of
the model produces software that requires testing at the unit
level, for software integration, for system integration and
for acceptance [8].

Requirement Specification
and Information gathering

v

Feasibility Study

System Analysis

System Design

System Development

System Testing

System Implementation

Fig. 1.1 — Software Development Waterfall Model

In Incremental model, an overall architecture of the total
system is developed first; the detailed increments and
releases are planned. Each increment has its own complete
lifecycle. The increments may be builtserially or in parallel
depending on the nature of the dependencies among
releases and on availability of resources. Each increment
adds additional or improved functionality to the system.

Evolutionary  Lifecycle Model accommodates
incremental development using experience from earlier
increments to help define requirements for subsequent
increments.
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Increments are developed in a sequential manner, rather
than in parallel, and within each incremental development
cycle, there is a normal progression through analysis,
design, code, test and implementation, followed operations
and maintenance.

In Prototyping Lifecycle Model based on the idea of
developing an initial implementation foruser feedback, and
then refining this prototype through many versions until a
satisfactory system emerges. Prototyping is also referred to
as evolutionary development. Prototyping aims to enhance
the accuracy of the designer's perception of the user's
requirements. The specification, development and
validation activities are carried out concurrently with rapid
feedback across the activities.

In Boehm's Spiral Lifecycle Model combines elements
ofthe waterfall lifecycle model, along with an emphasis on
the use of risk management techniques. Boehm proposed a
spiral model, where each round of the spiral. Identifies the
sub-problem which has the highest risk associated with it
and finds a solution for that problem. Its chief
distinguishing feature is thatit is primarily risk-avoidance
driven rather than document-driven, code driven or release
driven. The primary advantage of the spiral model is that its
range of options allows it to accommodate the best features
of existing software process models, while its risk-driven
approach helps it to avoid most of their difficulties [3].

Win-Win Spiral Process Model is a model of a process
based on Theory W, which is a management theory and
approach based on making winners of all of the system's
key stakeholders as a necessary and sufficient condition for
project success.

The main difference between object-oriented
development and the other development lifecycles is in the
modelling of the system components [9]. Other
development lifecycles operate on a separation of events
and data, while the object-oriented development
encapsulates events with the specific data for which the
event is valid. Object-oriented analysis develops an object-
oriented model of the application domain. Object-oriented
design develops an object-oriented model of the software
system. Object-oriented programming realizes the software
design with an object-oriented programming language that
supports direct implementation of objects, classes, and
inheritance.

Even though incremental development is planned when
using the evolutionary model, the increments are not likely
to be developed in parallel. This is because the purpose of
each increment is to deliver a portion of the system with
known requirements for subsequent increments.
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Unlike the waterfall and incremental models, the system
requirements & feasibility and software requirements
processes are not done once for the entire project, but these
are revised at the start of each evolutionary development
cycle to incorporate the latest requirements.

Evolutionary Lifecycle Model is preferable lifecycle
model when requirements are not fully known, but a subset
of the requirements is known, stable and understood.
Benefits include the early delivery of some functions and
the early testing of some assumptions before the entire
system is built around them. The major weakness of this
model is related to the inability to plan in detail at the
outset of the project. Because the requirements are not fully
known, problems with the scope creep, inaccurate
estimating and less than optimal architecture are possible.

The predominately sequential nature of this lifecycle
makes it not particularly rapid or cost efficient for complex
systems. Project managers using the evolutionary model
must plan to revise the overall architecture as the system
evolves. Flexibility must also be built-in at the individual
software module level. Time that appears to be gained on
the front end of a projectbecause of the early release of the
first increment may be spent on later increments on
modification and integration efforts [10].

V. RESULTS AND DISCUSSION

The Software Development Life cycle models ensure
software quality as essential to keep up the standard level
for user’s acceptance worldwide through different reputed
bodies such as ISO, IEEE, ANSI, etc [3]. Software quality
depicts the attributes of software ensuring reliability and
productivity. It is a procedure for assessment, evaluation
and improvement for programming execution.
Programming quality incorporates user and execution
prerequisites and documentation. Software quality aims to
provide guaranteed products including all characteristics
required by the user. It guarantees updates in the product
item normally according to the changing necessity of
equipment arrangements and needs of the client.

Programming quality can be kept up through scientific
estimations by programming measurements use. These
measurements give quality outcomes to support and further
programming improvement. The procedure for
programming quality beginnings from necessity and data
assembling by the user. This information gathering should
be accurate and correct for the fruitful fulfillment of
programming. An analysis is required to remove anomalies
and ensuring user prerequisites.
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Fig. 1.2 — Software Quality Attributes

VI. CONCLUSION

The Software Development Life cycle models each suit
different project needs. The Waterfall model works best for
projects with stable and well-understood requirements but
lacks flexibility. The Incremental model improves on this
by delivering parts of the system early and supporting
parallel development, though it requires careful
coordination. The Evolutionary model is ideal when
requirements are not fully known and evolve over time,
allowing early feedback but risking scope creep and
estimation issues. The Spiral model focuses on risk
management and is most suitable for large, complex, high-
risk projects. In short, no single model fits all projects —
the choice depends on requirement clarity, risk, project
size, and the need for flexibility and early delivery.
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