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Abstract. Software Development is the process to illustrate the overall
mechanism involved in the progress of software during different stages of
development. To moderate the computational efficiency of earlier and later
phases of development often occurred in small scale software developing
organization we have proposed a new software development model for small
organization. Through this model we can elicit the software requirement and we
can also compute the functionality and risk in each and every phase of the
software development.
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1 Introduction

A software development life cycle (SDLC) model is a set of activities, if performed in
a manner will produce desired product. A SDLC model specifies about the way these
activities are framed to produce quality software.

The various life cycle models are-

1. The Waterfall model
2. Prototype model

3. [Iterative model

4. Spiral model

5. Fish model

6. V-model

7.

Object oriented modeling.

1.1 The Waterfall Model

This is the most common and classic of life cycle models, which states that the phase
are organized in a linear order and phase must be completed before the next phase
begins and the output documented in each phase are reviewed to determine that the
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project is in the right direction as per the requirement or need. The advantage of this
model is that it is a simple model, stage and attributes are well defined and errors can
be detected due to verification at each stage. The disadvantage of this model is that it
can’t incorporate new changes during the project development.

1.2  Prototype Model

In this model a throwaway prototype of the actual product is prepared. The prototype
gives the client on actual feel of the system, after interacting with the prototype the
client provide feedback to the developer regarding the changed to be needed in
the system. Based on the feedback, the prototype is modified to incorporate some of
the changes required, and then the client is again given the prototype and the cycle
repeat until product completed.

The advantage of this model is that errors can be detected much easier as the
system is made side by side, leads to a better system to uses and reduce risk [21].

The disadvantage of this model is that it may increase the complexity of the system
as scope of the system may expand beyond original plans, Prototype has to be build on
company’s cost, The user may strict to the prototype and limit his requirements [25].

1.3  Iterative Model

In this model, the main idea is that software should be developed in increments. In 1st
step a simple subset model of the overall problem is designed. The subset designed
contains some of the key aspects of the problem. Which are easy to design and forms
a useful and usable system? Each increment adds some new functional capability to
the existing system and the process continues until the full system is implemented.

The advantage of this model is to generate working software quickly easily during
the software life cycle. It accommodates changes easily, easy to test and debug due to
smaller iteration and requirements are prioritized.

The disadvantages of this model are that each iteration can have the planning
overhead. System structure may suffer as frequent changes are made and cost may
increase due to undo work of one stage in other one.

1.4  Spiral Model

Spiral model is competitive of incremental model in which risk analysis has major
work. It is most widely used to perform risk analysis at every level of development. It
has base line which starts from planning phase, requirements and then terminates with
risk analysis every time each subsequent spiral builds on base line spiral. The
advantage of this model is High amount of risk analysis, good for large and mission
critical projects.

The disadvantage of this model is that it is complex and can be costly to use, Risk
analysis requires highly specifies expertise and does not work well for smaller
projects [24].

1.5 Fish Model

This model is totally based on the validation and verification development strategies.
It is widely used to avoid the any loss of content mismatch or cause of failure of
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project/product. It is performed on the basis of verification and validation of product.
It is started with initial phase and goes till the completion of project. The
disadvantage of this model is that it is time consuming and extra cost for verification
& validation [20].

1.6 V-Model

It is similar to waterfall model having sequential path of execution of process. Each
phase must be computed before the next phase begins. Testing has move importance
in this model as compared to others waterfall model. It has major vision on the testing
of deliverables of each phase. We just prepare the test plan for each phase & test the
plan objectives at the end of every phase [26].

1.7  Object Oriented Modeling

In order to avoid the different problems associated with quality data; we use the
concept based on system dynamics. Now, on this basis an objects oriented approach
to the development of software was proposed in late 1960’s.This modeling requires
the object oriented technique for development of software started with initial analysis
phase to the implementation phase.

The advantage of this model is that it is based on problem domain. Hence it is
easier to develop and debug the design; it is quick to accept the requirement changes,
i.e. backtracking a reporting is much easier in OOM. Its design has higher re-use
factor and allow changes easily. Due to above facts, it has reduced development cost
and cycle time. The disadvantage of this model is that it has higher cost and cycle
time. This paper is organized in various sections as following: The background and
related work is explained section two. Section three briefs about block diagram of the
proposed model. We have explained the proposed model in section four and at last the
paper is concluded in section 5.

2 Background and Related Work

Various models have been developed over the years to manage the structural set of
activities involved in developing and maintaining software system [20]. Since the
advent of the first software development process model (waterfall model) , a lot of
software development process models have been put forward [21], for example
prototyping model, iterative model, spiral model[22],agile model[23] ,and so on .

The various models developed so far have come under attack, due to its rigid
design and inflexible procedure [24], for example if the problem is well defined and
well understood, waterfall model is sufficient .However, when we come up against a
poorly defined problem, a popular variation of the prototyping model called Rapid
Application Development (RAD) introduce firm time limits and relies heavily on
rapid application tool which allow for quick development [25]. Have to go for spiral
model [24].Prototyping model helps to understand uncertain requirements but leads to
false expectations and poorly designed system.

Software project fails when they do not meet the criteria for success. most of
project run over budget or are terminated prematurely and those that reach
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complication often fall short of meeting user expectations and business performance
goals [26].Using various reports on failure of software product, projected by Dan
Galorath [27], author in [26] conclude the major factors involved in failure of a
project are Requirement Elicitation, Lack of user involvement, Team size, Time
Dimensions, Testing Etc.

The successful implementation or failure of a software system is totally dependent on
the quality of the requirements. It is influenced by the various techniques employed
during the very first phase i.e. requirements elicitation. Requirements elicitation, the
most critical part of the software development, prompts errors at this beginning stage
propagate through the development process and the hardest to repair later [28].

In the continuation of the above work we have proposed a software development
model that will overcome those problems that we have in the previous models.

3 Proposed Software Model for Small Organization

In this paper we have proposed a Software model for small organization, the block
diagram of the model is given in the figure (1).There are no description in the

Level of Feasibility Elicitation SRS (IEEE Object
Organization [F9”| Study | | Standard) <+ Design o>
(Small)

Misuse Software Quality Function Wide Audience
cases Systems Deployment Requirements
Y Methadolnov v Engineering (WARE)
Issue-based Joint Application Goal Oriented
information Development (JAD) Requirements
systems (IBIS) Engineering(GORE)
Coding Testing
|-

|
v v v v

White Black Regression System
Box Box Testing Testing
A 4 \4 A 4
Boundary Error Performance Stress
Value Guessing Testing Testing
Analysis
y A
Equivalence Lord Testing
Partitioning

Fig. 1. Proposed Software Model for Small Organization
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[21,22,23,24,25,26] about the type of organization where their proposed model works
while we have considered the requirement of different types of organizations in our
proposed model. The brief description about the organizations will be discussed
during the phases of the model.

3.1 Level of Organization

According to Henery Fayal, organization is “ A group of people work together i.e. the
act of organizing a business or an activity related to business”. Every organization has
certain goals which they achieve in a specific period of time. There are various factors
that play an important role in an organization are Size of organization, Manpower,
Cost, Standards followed by the organization. On the basis of these factors the
organization can be classified as:-

). Small organization

ii). Large organization
In this paper we have proposed a model for small organization where the size of the
organization is small. The man power is also less and the capital investment is also
low, so there main focus is profit maximization along with maintenance of the
standards and the product quality. But the organization has the capability to fulfill the
functional and structural requirement of the project.

3.2  Feasibility Study

It is performed to decide the worth ability of product .It is based on information
assessment, information collection and report writing. It is allowed to perform the
feasibility study of any product with in two of three weeks with involvement of
project manager, software engineers (who are about to develop the system), technical
experts and customers (who will be using the system). Then prepare the FSR
(Feasibility study report).It has different fields that incorporate technical, operational,
economy, management, legal and time.

3.3 Requirement Elicitation

Elicitation is all about determining the needs of stakeholders. Requirement elicitation
is recognized as one of the most critical knowledge intensive activities of the
development of software because errors at this beginning stage propagate through
the development process and the hardest to repair later. Studies indicate that 70% of
the system errors are due to the inadequate system specification [31, 32].

3.4 SRS (IEEE Standard)

The origin of most software system is developed by developer and finally the
software is used by the end user. so client does not understand the language of
developing process which is used by develops and developers does not understand the
need of customer, so to fulfill the communication gap client and developer SRS is
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made. If the requirement is not understood properly the final product will be of no
use, thus a SRS provides a reference for validation of the final product. IEEE
(Institute of Electrical and Electronics Engineers) specification provides a standard
approach to design SRS [21].

3.5 Object Design

The object design phase refers to the determination of the full definitions of the
classes and associations used in the implementation, as well as the interface and
algorithms of the methods used to implement operations.

3.6 Coding

Coding implement the design in the best possible manner. Basic criteria to judge a
code of program are readability, time complexity, size of code (LOC) and space
complexity. These are the objectives should be clear to the programmer. He must
know weather to reduce the execution time or to reduce the required memory to save
the program etc.It enables different techniques as code inspection, verification, code
refraction etc. to avoid bugs.

3.7 Testing

Software testing is used to find out as many errors as possible in the given software.
There are two types of software i.e. black box and white box testing [21].

4 Explanation of the Proposed Model

Before the development of any software project, the first step is to understand the
requirements of the software. In the literature of software engineering we have standard
frameworks like NFR [28] (non- functional requirements), i*[30], KAOS [27], and
TROPOS [29]. From these frameworks we can easily find out the functional and non-
functional requirements of the software. After capturing the requirements, we have the
next step which is the elicitation of the software requirements. There are several
techniques to elicit the software requirements like [32], but in this paper we have used
the elicitation technique which is the slightly modified version of the algorithm
proposed by Mohd. Sadiq et al. [31] and its algorithm is given in algorithm (O1).

1. With the help of the following steps elicitate the software requirements

1.1 Draw information about user requirements.

1.2) Test and Train the Users, Clients and Managers.

1.3 Write the description of the user need for the proposed system.

1.4 Now you can apply Wide Audience Requirement Engineering (WARE) because,
it helps the requirements engineering process in the international research
projects. The different organizations that take part in these kinds of
international projects can be divided at least into the following categories:
Governmental funding organization, other nonprofit organization, and
industrial research centers.
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2. In this algorithm we have used AHP technique for prioritization.
For using AHP algorithm
The overall performance matrix is created
Then calculate the Importance Weight (Eigen vector)
3. Find out the risk associated with each requirement.
4. Compare the values of the importance weight of software requirements with step
3 and then rank or Prioritize the requirements.

Proposed Algorithm Using WARE)
(Adopted from [31]

Algorithm (01)

After reviewing several research papers, we conclude that there are no descriptions
about the goal oriented requirement engineering (GORE) and Wide Audience
Requirement Engineering (WARE) in the previous software development model and
there is also no description about the type of the elicitation methods that would be
used to elicit the software requirements. Proposed model overcome these problems
and gives the detailed information and knowledge about the type of GORE, WARE
and also the type of elicitation method to the developers or the software engineer.

Once we have elicit the software requirements, the next step is to prioritize the
software requirements, for this purpose we have used the Analytic Hierarchy Process
(AHP). The detailed information about the AHP and its applications in software
engineering are available in [34].

After prioritizing the software requirements the next step is to document these
requirements. For documentation we generally used the IEEE format of the SRS i.e.
Software requirements Specification [21]. Once we have finalized the SRS documents
the next step is to develop the object design. The last two methods are common in
most of the software development models i.e. coding and testing. But in the existing
models there are no descriptions about the type of testing. In this paper we have
preferred the black box testing [ ], because in this testing we generally work on the
functionality of the software, for black box testing, we have several technique, like
boundary value analysis, robustness techniques, worst case etc.

Apart from different models, in this model we have also added two extra features.
The first feature is the risk estimation and the second feature is to check the
functionality of the software. To compute the risk we have applied the risk estimation
model proposed by Daya Gupta and Mohd. Sadiq [16] and [9, 11] .To compute the
functionality of the software we have used the FFP [13, 14] (Fuzzy Function Point)
instead of FP [4, 5, 6, 7, 8, 12, 15] i.e. Function point.

5 Conclusion and Future Work

In this paper we have proposed the software development model for small
organization. In this model we have added several new features which are the demand
of the software industry. In this model we have included requirement elicitation
method. GORE and WARE are two different key concepts that are used to find out
the requirements from the stakeholder’s point of view. In this model we have also
provide the facility to compute the functionality of the software during each phase of
the development of the software. Risk estimation is also the added feature of this
model. In future we will apply to this model in real life project and will differentiate
the functionality of the proposed model with the existing ones.
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