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ABSTRACT Quality is the most important factor for software development as it mainly defines customer
satisfaction that is directly related to the success of a software project. The software process model is used
to ensure software quality, represent a variety of task settings, manage project duration, improve the process
and range to execute the process understanding, and to appropriate implicit conjecture for all task settings.
Several software processes models exist in software albeit with limited scope. Given this viewpoint, this
paper presents a new software development life cycle model, “AZ-Model,” for software development by
introducing new activities during software development life cycle. It overcomes the limitations of traditional
models and significantly impacts the production of a quality product in a time-box. This paper also presents
a comprehensive comparative study and statistical analyses to examine the significance of AZ-Model for
software development.

INDEX TERMS Software development model (SDM), project management (PM), AZ-Model, software

development life cycle (SDLC), six pointed star model, project management factors.

I. INTRODUCTION

Software Engineering is a growing and emerging field in
the world since software makes life more comfortable.
Figure 1 illustrates software engineering conceptions. The
importance of software is undeniable. Specifically, in the
present time frame, the fact remains that computers are indis-
pensable in today’s world due to their widespread use in
almost every field of life, especially in commerce, industry,
medicine, education, engineering, and agriculture.

A bird’s eye view on the history of software engineering
indicates that the era prior to and including the 1960s was
considered as the functional era, the 1970s was the schedule
era, 1980s was the cost era, while 1990s and beyond were
considered as the efficiency and quality era. Given the excel-
lent results of software development methodologies, software
organizations are increasingly dependent on it, and thus,
software is increasingly attractive. Hence, the importance of
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FIGURE 1. Explanation of software engineering conception [1].

software engineering is rapidly promoted to control in-house
production and for global business purposes. It is necessary
for organizational business to grow and to meet institutional
complexities due to the involvement of computer systems,
and therefore, software quality has also become the keen user
interest.
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The quality of the software mostly depends on the soft-
ware development life cycle (SDLC). The SDLC is a route
used by software development industry to design, develop,
and test high-quality software. The aim of SDLC involves
producing high-quality software that meets or exceeds cus-
tomer expectations, reaches completion within time, and cost
estimation, and is directly related to the customer as well
as organizational satisfaction. It is a priority for every orga-
nization to adopt a low-cost software development model.
If the low-cost model can effectively produce high-quality
software, then it should be adopted to enjoy long-term ben-
efits [2]. It is necessary for every organization to search
for high-quality and low-cost software development models.
Hence, it is considered that a good SDLC captures, verifies,
and implements user requirements within the time-box and
bought [3].

Many formal software development models are used
although the specification is formal, and this is refined
through several phases of design implementation [4].

A. EXISTING WELL-KNOWN MODELS

The waterfall model is the first, most influential, and most
commonly used process model [5]. This model was recom-
mended by Royce and includes a linear or sequential execu-
tion of stages in a way such that the previous phase provides
feedback to the subsequent phase, and this typically follows
the system design corresponding to the most significant pro-
cess model [6]-[8].

In order to overcome the key limitations of the water-
fall model, an iterative model of software development was
introduced [9]. In this approach, requirements are collected,
and the project is developed and delivered to the customer
through iterations. Every delivered iteration is in addition to
the already delivered iterations [10].

A Rational Unified Process model (RUP) was introduced
with a parallel working style in which the new iteration
commences prior to releasing the current iteration, and this
is extremely time effective [11].

A spiral model is another example of the iterative model
in development and from the delivery viewpoint. In the spiral
model, prototyping and design elements are combined in a
stage [12]. Four major phases are involved in this model as
follows: i) objective, ii) risk, iii) development and validation,
and iv) planning [13].

A very popular SDLC model that was termed as the
V-Model was developed in 1980 [14]. This model involved
an increased focus on testing to ensure the quality of the
software, and even each phase of V-Model is associated with
testing [13].

The above-stated methodologies are plan-driven and strong
document-oriented methodologies. Hence, highly rigged
methodologies should be considered. Owing to the reac-
tion, a new concept of software development methodolo-
gies came into existence along with agile methodologies
in 2001 [15]. These methodologies are very flexible and also
known as lightweight methodologies [16]. Many lightweight
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methodologies exist, and a few of these are discussed in the
present study.

Extreme programming (XP) is the most commonly used
method in agile methodology and involves the advanced form
of the problems encountered in long development cycles of
traditional development models [17], [18]. The XP procedure
is described by short development cycles, incremental arrang-
ing, constant feedback, dependence on communication, and
a transformative outline [19].

The scrum methodology is an iterative and incremental
process model to produce or manage any project. Essentially,
the scrum is a term that originates from strategy in rugby [20].
It does not require or provide any specific software develop-
ment method or practice that should be used by the scrum.
The scrum only requires certain management practices and
tools in different phases of scrum to avoid potential confusion
due to unpredictability and complexity [21].

Various other approaches are introduced for project man-
agement and include Rapid Application Development (RAD)
in 1991 by James Martin, Scrum (1995), Dynamic sys-
tem development method (1995), crystal clear (mid-1990s),
Feature-driven development (1997), Prince 2 project man-
agement approach in 1996, and Agile manifesto published
in 2001. These are generic methods of project management
adopted by different organizations based on projects require-
ments.

B. MOTIVATIONS

Based on the literature review, software development method-
ologies are broadly divided into two categories, namely
heavyweight and lightweight methodologies. Both the
methodologies are not yet satisfied because heavyweight
methodologies are process-oriented, predictable, and less
accepting of changes, while lightweight methodologies are
people-oriented, adoptable, and easily accept changes in
requirements. However, both methodologies are important
for software development organizations.

Presently, global business is the key interest of every
organization. Therefore, software development organizations
currently conduct business all over the word for economic
feasibility. Specifically, in developing countries, software
development cost is extremely low and is almost one-third
lower than that in developed countries [22], [23]. There are
several other causes of outsourcing by software organizations
such as availability of skilled human resources and reduced
work load [24], [25]. Nevertheless, huge risks are involved
in outsourcing and include progress incompatibility, coor-
dination problem, cultural differences, and slightly hidden
costs [23], [26], [27]. However, several solutions and causes
exist with respect to outsourcing software projects [2], [28].
In this situation, heavyweight methodologies are most effec-
tive because there is no need to involve customers throughout
the SDLC in heavyweight methodologies. Requirements are
collected in the parent country and are handed over to the con-
tractors of developing countries after analysis to implement
the next required phases of the SDLC. In agile methodologies,
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informal communication is considered more valuable than
formal communication, and thus, there is limited opportunity
for agile methodologies [29], [30].

In order to improve the existing software development
methodologies, several initiatives were recently adopted in
different organizations, although they were not very suc-
cessful. Extant studies indicated that various organizations
do not use formal software development methodology and
instead only use self-created methodology [31], [32]. The
most important causes for the non-adoption of formal soft-
ware development methodology include the unavailability of
suitable, adjustable, and flexible methodology according to
the organizations and project requirements [33]-[36]. Fur-
thermore, a review of previous studies described the reasons
for lack of adoptability of development methodologies as
pertaining to the non-suitability for specific social and cul-
tural characteristics with respect to development teams and
organizations [34], [37]-[40].

o Thus, with respect to the adoptability of software
methodology, it is necessary to introduce an innovative
methodology that is flexible and adjustable based on the
needs of both a development team and an organization
that possesses both technical suitability for a project and
social suitability for a development team.

« Hence, based on the requirements and to eliminate the
limitations of heavyweight and lightweight methodolo-
gies, an innovative intermediate methodology termed as
the “AZ-Model” was introduced with the capacity to
overcome the existent gap and limitations of lightweight
and heavyweight methodologies [41].

Il. PROPOSED RESEARCH WORK
o The proposed study involves an improved version of

AZ-Model after obtaining the opinion of experts and
obtaining expertise after proper implementation for vari-
ous sizes of projects in organizations with different sizes.

o Furthermore, statistical analyses were performed to

examine the significance of the proposed AZ-Model.

The proposed AZ-Model of software development is broadly
divided into three phases. The first phase is design and com-
munication (customer involvement phase), in which require-
ments are collected and the design is developed after the
analysis. With respect to collecting the quality requirements,
a prototyping tool is introduced to deal with innocent cus-
tomers, nonfunctional requirements, and usability require-
ments. With respect to developing the design, unit testing
and risk is analyzed along with usability testing [42]. During
this phase, a customer is involved till the design is finalized.
Customer satisfaction is extremely important for passing the
design phase to proceed to the next phase.

The second phase corresponds to the development phase
which begins with coding. The provided design is trans-
formed into a programming notation by a programmer.
Unit testing and risk analysis are simultaneously performed,
and testing is conducted to ensure that the developed
code provides results based on the software requirement
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FIGURE 2. AZ-Model of software development.

specification (SRS) along with usability. After obtaining
satisfactory results from the testing team, the product is
deployed, and a deployment test is conducted with respect
to the customer’s environment.

If the result from the deployment test is satisfactory, then
the product enters into third phase of AZ-Model in which it
is released in the market based on the nature and ownership
of the product. The project manager releases the phase deal
based on the nature of the stakeholder. Time-boxing and
strong project management are always involved very actively
in conjunction with all processing phases of AZ-Model. The
hierarchical chart of AZ-Model is listed in Figure 2.

Ill. CAPABILITY STUDY OF AZ-MODEL

The proposed model includes the following capabilities rep-
resenting the powers of AZ-Model that prioritize it from the
other models.

A. LIMITING WORK IN PROCESS (WIP)

The proposed model includes highly calculated tasks. The
developing team works within the prescribed errands defined
by the project management team and follows all the instruc-
tions or standards. With respect to requirement gathering,
the engineers simply collect the specified requirements. The
design is developed under the required boundaries, and thus,
all the phases include extremely calculated tasks.

B. PROJECT MANAGEMENT (PM)

Project management plays a vital role in the success of a
project. Model development and project management are
equally important for the successful completion of a project.
They blend together to form a complete methodology to
deliver a high-quality product to the customer. Through-
out system development, the PM and software development
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FIGURE 4. Workflow diagram of AZ-Model.

model (SDM) collectively function to achieve milestones.
The overall flow of the project is defined beginning with plan-
ning, and this is followed by dividing the entire project in to
small and manageable segments. Good project management
requires specialization of a project manager in relevant areas.
This is because a skilled project manager can efficiently
manage any required changes during monitoring, given the
complexity of the phase for achieving milestone [43]. The
four major variables in a project include time, cost, quality,
and scope [44]. The project diamond is shown in Figure 3,
in which only scope is free in time-boxing.

Hence, AZ-Model is divided into three broad parts that
are assigned to the project manager based on the spe-
cialization or related work experience. The first phase of
AZ-Model is the customer involvement phase, and thus, it is
important for a hired project manager to possess the expertise
to determine the knowledge of the customer and deal and
communicate with a customer, especially when stakeholders
belong to different geographical areas [45]. The second phase
is the development phase, and the hired project manager for
this phase must manage the technicality of work and team
members. The last phase is the product-releasing phase, and
the choice of the project manager in this phase depends on
the nature of the product (developed for customized cus-
tomer or for general purpose customers). If the product is a
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general-purpose product, such as Microsoft office, then the
hired project manager must be specialized in determining
when and where to release product and should market the
product from a good business prospective. The effort of
estimation significantly impacts project management. Effort
depends on the project size. Therefore, effort is calculated as
E = n(size)", where E represents the required effort, n and m
represent the factors that are empirically calculated, and size
represents the project size that is calculated by using suitable
matrix such as function point, line of code, object point, use
case point, and number of screens [46], [47]. Figure 4 shows
the work flow of a project.

C. MAKING DEVELOPING PROCESS VISIBLE

The proposed methodology is highly visible to present the
tasks that should be followed by the developing team mem-
bers. The methodology also possesses the capacity to control
the overloading and enables in adjusting the workflow gap.
Visibility is also helpful in determining the time and cost of
the project.

D. EFFECTIVE CUSTOMER INVOLVEMENT

Customer involvement significantly impacts SDLC. While
comparing both methodologies, a customer is involved in
heavyweight methodology only until requirement gather-
ing, while customer is involved throughout the SDLC in
lightweight methodology. Often both the fore-mentioned
methodologies exhibit negative impacts. Therefore, accord-
ing to the proposed model, a customer is involved until com-
pletion of a satisfactory design.

E. INCREASE THROUGHPUT

Owing to specialized project management in the proposed
model, each phase and even each task is well managed.
Hence, maximum utilization of available resources and
strong time-boxing aids in increasing the throughput, and this
is extremely effective for an organization from the business
prospective.

F. TIME-BOXING

Time-boxing significantly impacts proper workflow of an
organization similar to the manner in which the quality of the
product significantly impacts customer satisfaction as well
as the goodwill of the organization. Consequently, a pro-
cess utilized in the software project enables the execution
of engineering tasks to achieve goals and in-time delivery
to the destination. Additional manpower can be hired for in-
time completion because the time-box should be standardized
and cannot be expanded [48]. As in other methodologies,
time-boxing is used for the timely delivery of products.
Therefore, in the proposed model, strong time-boxing is
introduced to aid in completing and delivering the project
according to the approved time frame. Therefore, the total
length of time is divided based on the complexity or nature
of the phases of development model. The time provided to
each phase is known as a time-box that corresponds to the
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fixed duration to complete all portions of the assigned phase.
We consider a time-box with a time duration T and containing
n-phases P1,P2,P3....... Pn. As discussed above, each phase
Pi is executed by a committed team, and V represents the
time required for risky or unforeseen circumstances. Each
V denotes the time saved at each stage of the project. It is
assumed that the size of the dedicated team for the phase
Pi is Si (representing the number of assigned resources to
this phase). Each phase has Tp = (T/n—V) available time to
complete the task for a time-box, and thus, T/n is the time-
box for each stage. When the team in a phase Pi completes
the task for the phase of time-box k; it then passes the output
of the time-box to the executing team in phase Pi+1, and
subsequently commences the execution of its phase for the
following time-box k+1. The team size is calculated as if the
team size for executing a phase Pi corresponds to Si, and thus,
the effort for the phase Pi is E(Pi)=Si(T/n). It should be noted
that the duration of T/n for each phase is approximately same.
Therefore, the total effort consumed for a phase within a time-
box is also calculated as E(TB) = ) 7", E(Si), and the project
team size is calculated as ) ;_, Ri. Hence, the time-boxing
approach enables the utilization of additional manpower to
manage the delivery time.

G. EMBEDDING QUALITY

Quality describes the customer satisfaction as well as devel-
opment organization. While determining the customer sat-
isfaction, a triangle that consists of the time, budget, and
customer expectation requirements is considered. Thus, from
an organizational viewpoint, another triangle of workflow,
goodwill, and business is considered. Hence, the proposed
methodology can produce quality products for both cus-
tomers and organizations.

IV. RESEARCH METHODOLOGY

This section describes the collection and analysis of the data.
During the selection of the SDLC method, only experience-
based selection criteria should be followed as opposed to any
other numerical formula.

In order to determine the validity and efficiency of
AZ-Model, individual opinions are collected. Furthermore,
the data is collected from organizations after applying the pro-
posed model. The popular six-pointed star model of project
management is used to describe the effect of proposed model
to the project, as shown in Figure 5.

Traditionally, the success effecting factors of projects
include time, cost, and scope [49]. The project management
body of knowledge (PMBOK 4.0) introduced an advanced
model of triple constraint that is based on six factors, namely
schedule, scope, budget, risk, resources, and quality, which
are extremely important for the success of a project [50], [51].

The six-pointed star model’s factors are divided into two
triangles. The scope, schedule, and budget factors on a tri-
angle (Fig. 6) are termed as input or output project factors.
However, the risk, resources, and quality factors on the other
triangle are termed as process factors (Fig. 7). The schedule
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FIGURE 6. First triangle of the six-pointed star.

factor handles in-time completion of a project. Project mile-
stone and SRS implementation is controlled by the scope
factor, and the budget factor is used to satisfy the budget,
requirements, and return on investment. Risk is analyzed
and managed by the risk factor, the availability of resources
is managed by the resource factor, and finally, the overall
project success and satisfaction is maintained by the quality
factor. Hence, it is considered that the aim of all the factors
involves checking the validity and efficiency of the proposed
model [52].

A. DATA COLLECTION

A survey was conducted to collect responses from employees
in organizations that are involved in the implementation of
AZ-Model based on their working areas. The survey was
conducted from March to December 2016. The questionnaire
was designed in two parts, in which the first part contained
general information about the respondent and the second
part included the factors of the six-pointed star model shown
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TABLE 1. Factor-wise survey questions in the proposed model.

Factor Survey question Q. No.
By using this model project team are aware of 21
the project status. ’

Schedul- . .
: Project teams get the satisfactory
ing . 22
requirements form the customer.
Project is delivered on time according to
23
schedule.
Project usually has well defined scope 3.1
Scope Project management methodology is effective
32
to make the scope clear
Project completed within budget 4.1
Budget The project provides good Return on 42
Investment. ’
Risk Project risk and opportunities are managed 5.1
is
Business objectives are meet 52
Human and material resources are mostly 6.1
available ’
Team can work well together to achieve
Resource 6.2
S expected results
Maximum utilization of available resources 6.3
Quality requirements are met 7.1
Quality Client satisfaction is met 72
The project is successful overall 7.3

in Table 1. In order to elicit respondent opinions, the Likert
scale was used, as shown in Table 2. Each response is asso-
ciated with a numerical score that generates the numerical
response of the collected data. Thus, the proposed model
is implemented in 24 software development organizations,
and responses are obtained from 22 of the fore-mentioned
organizations (91.67%) that nearly completed the projects
using AZ-Model.

Table 3 describes the size of a respondent organization.
Table 4 represents the model that is used by the respondent
organization before or along with the proposed model. While
developing the project, (i) the confidence of team members
and the confidence for moving the project into the next phase
significantly impacts the project quality. Therefore, in order
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TABLE 2. Numerical Response corresponding to the Likert scale.

Response of Likert scale Response Score

Strongly disagree 1
Disagree 2
Neutral 3
Agree 4
Strongly agree 5

TABLE 3. Factor-wise survey questions in the proposed model.

NO. of projects Frequency Percent
1-2 Project 6 27.3
3-8 Project 10 45.5
9-20 Projects 5 22.7
More than 20 Projects 1 4.5
Total 22 100.0

TABLE 4. The model that is already used by the respondent.

Software development models Frequency Percent
Waterfall 3 13.6
V-shaped 9 40.9
Spiral 4 18.2
RUP 6 27.3
Total 22 100.0

TABLE 5. Confidence of the developing team.

Response Frequency Percent
Disagree 2 9.1
Neutral 4 18.2
Agree 8 36.4
strongly agree 8 36.4
Total 22 100.0

TABLE 6. Size of respondent’s organization.

Number of employees Frequency Percent
10 to 49 8 36.4%

50 to 250 7 31.8%
Above 250 7 31.8%
Total 22 100.0%

to produce a quality product, team confidence between the
team members and between the different phases is extremely
important. Table 5 shows the confidence of team members
while developing the project at each step while developing
a specific phase or moving to the next phase by using the
proposed model.

Survey respondents were related to each field of develop-
ment or included specialist members such as project man-
agers, requirements engineers, analysts, designers, coders,
testers, and marketer. Experience of the respondent is also
important with respect to project expertise. Thus, based on
the general survey information, 41.5% respondents possess
less than 2 years of work experience, and 33.0% respon-
dents possess 3 years to 5 years of work experience, and
25.5% of the respondents possess more than 5 years of work
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TABLE 7. Summery of the survey response count

Factor Survey question SD D N A S.A R.C
By using this model project team are aware of 0.00% 0.00% 23.00% 36.00% | 41.00% 2
the project status. (2.1) 0 0 5 8 9
Scheduli Project teams get the satisfactory requirements 0.00% 9.00% 32.00% 36.00% 23.00% 27
CHECIEnE form the customer. (2.2) 0 2 7 8 5
Project is delivered on time according to 0.00% 9.00% 23.00% 36.00% 32.00% 2
schedule.(2.3) 0 2 5 8 7
Project usually has well defined scope. (3.1) 0.00‘33 9'009; 27'00?2 32‘00?; 32'00%; 22
Soope Project management methodology is effective to 500% | 18.00% | 18.00% | 3200% | 27.00% | ,
make the scope clear. (3.2) 1 4 4 7 6
Project completed within budget. (4.1) 9,{]09‘; 5'009? 32'0{]9;’, 23'009; 32'009?;. 22
Budget The project provides good Return on Investment. 0.00% 14.00% 27.00% 23.00% 36.00% 2
(4.2) 0 3 6 5 8
Project risk and opportunities are managed. (5.1) 9'00%5 23'009; 23'0{]92 32‘00%7 14'00%:; 22
Risk
Business objectives are meet. (5.2) 0'00?3 23'009: 32'009?} 36'009; 9'00% 22
Human and material resources are mostly 0.00% 5.00% 27.00% 36.00% 32.00% 2
available. (6.1) 0 1 6 8 7
R Team can work well together to achieve 0.00% 9.00% 27.00% 36.00% 27.00% 27
e expected results. (6.2) 0 2 6 8 6
Maximum utilization of available resources. 0.00% 14.00% 23.00% 36.00% 27.00% 2
6.3) 0 3 5 8 6
Quality requirements are met. (7.1) O'OOQS 9'009; 2700!;2 41'0093 23.{]09: 22
Quality Client satisfaction is met. (7.2) 5'009? 9'0‘]9; 32'0093 32'009? 23'00‘;; 22
The project is successful overall. (7.3) {].00‘;‘3 14'009; 18'“’? 32‘00%7 36.00?80 22

S.D= strong disagree, D= Disagree, N= Neutral, A=Agree, S. A=Strong agree, R.C=Response Count

TABLE 8. Average score and percentage of the six-pointed star.

TABLE 10. Average and standard deviation values for each factor.

Likert scale

Factors 1 2 3 4 5

AVG %age AVG %age AVG %age AVG %age AVG  %age
Schedule 000 0 1.33 606 567 2576 800 3636 7.00 3182
Scope 0.50 227 300 1364 500 2273 T7.00 31.82 650 2955
Budget 1.0 455 200 909 6,50 2955 5.00 2273 7500 3409
Risk 100 455 500 2273 600 2727 750 3409 250 1136
Resource  0.00 0 200 909 567 2576 800 3636 633 2879
Cuality (.33 1.52 2.33 10,61 567 2576 7.67 3485 000 2727

TABLE 9. Correlation between success of the project and project
management factors.

Factors Persons correlation with quality factors
Schedule 0.82
Scope 0.63
Budget 0.76
Risk 0.79
Resource 0.67

experience. Hence, Table 6 shows the size of the respon-
dent organizations. The organizations with 10-49 employ-
ees have a response rate of 36.4%, organizations with
50-250 employees have a response rate of 31.8%, and the
organizations with more than 250 employees have a response
rate of 31.8%.

VOLUME 6, 2018

Factor Mean Std. Dev.
Schedule 5.5 3.162
Scope 4.4 2.71
Budget 4.4 2.76
Risk 4.4 2.59
Resource 5.5 2.62
Quality 4.4 2.89

B. RESULT AND DISCUSSION

This section discusses statistical analyses based on
numerical results collected from the survey respon-
dents that determine how the management factors are
related to each other and how AZ-Model affects each
factor of the six-pointed star model. The collected
results from the respondent are discussed in a statistical
form.

The survey response of the six-pointed star model is sum-
marized in Table 7, which presents all the achieved frequen-
cies from the respondents. The frequencies and percentage
of computed frequencies are declared in the form of a Likert
scale. Each part of the Likert scale significantly impacts the
analysis of the significance of the proposed model. Hence,
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TABLE 11. Brief comparison between traditional and proposed model

TABLE 11. Continued.

o Inapplicable to cheaper prerequisites.
projects. Not so much dependency

e Management complexity on design.
is more. It can be applicable for

e Requires user cheaper and smaller types
involvement  throughout of project.
the life cycle. Management is  not

e Rapid application complex, proper project
development produce low management is
quality product as it not introduced  in  every
consume so much time on phase.
requirement  gathering, User just involve in first
Analysis and designing phase which is customer
rather than it’s focuses on involvement phase.
Development phases. The proposed model

greatly focuses on the
Requirement, analysis
and design.

e Rational Unified process This propose model deal

RUP for development only with functional and non-
focuses on functional functional requirement as
requirement. well.

e Management is more Have good project
complex. management.

e End of project may not be Through strong time
known early. boxing deadline in known

Spiral e Not suitable for small or early.
low risk projects. It’s suitable for small and

e Large number of low risk projects.
intermediate stages Have limited intermediate
requires excessive stages no  excessive
documentation. documents are required.

e Spiral methodology has This methodology
not time limit to get a depends on dead line
mile stone and require according  to every
very experience project process and not much
manager and team. experienced team and

project manager required.

e Not suitable for handling Suitable  for handling
complex dependencies. complex dependencies.

e More risk of Have proper mechanism
sustainability, for sustainability,
maintainability and maintainability and

Agile extensibility. extensibility.

e Depends heavily on Not much depends on
customer interaction, so if customer have technique
customer is not clear, to understand the
team can be driven in the customer.
wrong direction. Have good and motivated

e There is very high team work as well project
individual ~ dependency, manager and effective
since there is minimum documentation is done.
documentation generated. Transfer technology is not

e Transfer of technology to a big challenge due to
new team members may sufficient documentation.
be quite challenging due
to lack of documentation.

e High risk and uncertainty. Every task is clear and

e Not a good model for risk should be analyzed at
complex and object- early stage.

V-Model oriented projects. Poor Good for complex and
model for long and object oriented projects.
ongoing projects. It’s suitable where

e Not suitable for the requirements because
projects where customer  should be
requirements are at a involved until the design
moderate to high risk of is finalized.
changing.

Traditional Drawback Solution By Propose Model
Model

Waterfall Customer  involvement |e Customers are involved
only in first phase. until  the design is
Requirements documents finalized.
are freeze in first phase. e Requirements documents
High amounts of risk and are not freeze until the
uncertainty. design is finalized.
Not suitable for the |® Risk and uncertainty is
projects where very low due to analyze
requirements are at a the risk in customer
moderate to high risk of involvement phase.
changing. So risk and |e Suitable for the project
uncertainty is high with where requirements are at
this process model. moderate to high risk of
It is difficult to measure changing because
progress within stages. requirements can  be
Prototyping is not used to changeable  until  the
getting the requirements. design is finalized.

e It’s able to messieurs the
progress with in the
stages due to good project
time boxing chart at each
stage.

e Prototyping is used to get
the true and very clear
requirements and
maximum customer
involvement  especially
for innocent customer.

System architecture or |e All the requirements are
Iterative design issues may arise collected before starting
because all requirements the development phase.
are not gathered in the |e Customer should be
beginning of the entire involve only in customer
life cycle. involvement phase
Much customer through a strong time-
involvement disturb the boxing.
time boxing and bought. | e Through strong time
Not very good method for boxing all the projects are
proper working flow of finished in time so it’s an
an organization. effective model for proper
Management is more. workflow of an
Complex. organization.
Completion of the project |® Project is  managed
is not known early. through a proper working
Project’s  progress is flow diagram.
highly dependent upon |® Project completion is
the risk analysis phase. known from the starting
of the project and time
boxing is  managed
according to the available
time.

e Risk is analyzed before
starting to development
phase and in between
development though unit
testing.

Dependency on e All the requirements are
technically strong team gathered  through the
members for identifying proper work flow as
business requirements. usual.

It deal the project that can | e It will deal every types of

RAD be modularized. project.

Requires highly skilled (e All the work done
developers/designers. through proper channel so
High dependency on high skilled developer or
modeling skills. designers are not
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the table shows that the values of strongly disagree and
disagree are lower than the values of agree and strongly agree
that represent the positive response of the respondents toward
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FIGURE 8. Frequency analyses of six pointed star model.

the proposed model. Furthermore frequency analyses of agree
+strong agree is presented in figure 8.

In Table 8, the average and percentage of each Likert scale
for all the six-pointed star factors are provided to analyze the
significance of the proposed model based on the respondents.
The average score and percentage is calculated as related
to 2-3 questions for each factor. The Likert scale is shown
in Table 2. For example, the Schedule factor corresponds to
question numbers 2.1, 2.2, and 2.3, and thus, the accumulative
average and percentage of all the questions is computed. The
schedule factor represents that 25.76% respondents are neu-
tral while 36.36% agreed and 31.82% respondents strongly
agreed with respect to the scheduling of the proposed model.
Thus, the average and percentage of all the factors indicate
positive responses from the respondents with respect to the
proposed model.

C. CORRELATION BETWEEN THE SUCCESS OF THE
PROJECT AND PROJECT MANAGEMENT FACTORS

The quality factor is directly related to the inclusive success
of the project. The quality factor is included in the survey
questionnaire to examine a stakeholder’s satisfaction, check
the requirements for quality projects, and determine project
success. A sanity check is performed to ensure the positive
correlation of the quality factors with respect to the other five
factors of project management. Hence, the positive correla-
tion among all other factors with the quality factor indicates
that the proposed model with each individual factor affects
the overall quality of the project.

The Pearson’s correlation values are computed for average
scores of all participants for the success factor with respect to
the average score of the other factors of the six-pointed star
model. If the computed value is 1, then it indicates perfect
correlation and O indicates no correlation. Table 9 shows
the correlation values. It should be noted that values
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<0.05 represent the significance correlation at the 95.00%
confidence level.

Therefore, the results of the correlation indicate that the
quality factor is positively correlated with other factors of the
six-pointed star model that represents project success. The
range of correlation values from 0.63 to 0.82 reveals that
the factors are highly correlated. Hence, the positivity of the
correlation describes the effect of the proposed model on the
five factors of the six-pointed star model for the quality factor.

Table 10 analyzes the effect of individual factors of the
proposed model. For this purpose, the mean and standard
deviation of each factor of the six-pointed star model is
computed. There are 22 respondents and 2-3 questions for
each factor. Only 15 questions are related to the six-pointed
star model. Therefore, the collected data is used to compute
the average and standard deviation values. Mean and stan-
dard deviation shows the factor-wise levels of satisfaction.
Therefore, the results of the schedule factor show the extent
of satisfaction with a factor relative to the other factors.

D. BRIEF COMPARISON OF THE TRADITIONAL AND
PROPOSED MODEL
See Table 11.

V. CONCLUSION

Software development methodology is extremely important
to enable each software development organization to develop
a quality project within a given time period and budget.
A review of extant literature reveals that it is necessary to
determine the limitations and gap between different software
development methodologies. The state of the art indicates
that the main contradiction between different methodolo-
gies should include adoptability and predictability, should
be people-oriented and process-oriented, requirements col-
lection and requirement change management. In order to
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TABLE 12. Appendix (Questionnaire survey)

Section- Al (Respondent Information)

Full Name (optional)

Job Title
Position

Have you ever been participated in an |:|
software development methodology Yes

xo L]

Working Experience (Years) in
Software development organization

Client I:l

Vendor |:|

What is the scope of your company?

Not sure |:|

Other
Email Address
Current address of your organization
including country
How many years of
industry/academia experience do you
have in your field?
Have you ever participated in yes NO |:|
Software development life cycle |:|
Improvement Project?
Section- A2 (Organization Detail)
Name of Organization (Optional)
What is the primary business function Collocated Software development D Global/offshore Software development D
of your organization? (You may tick
more than one) Research I:l Other
|:| Medium |:|
Please specify the size of your Small
organization. Not sure
Large |:| |:|
|:| 51-100 I:'
Please specify the number of Less than 50
employees in your Greater than 150
101-150 |:| I:l
I:l Multinational D
Please specify the type of your National
organization
Not sure |:| Other
CMMILevel-2 (Managed) | |
CMMILevel-1 (Initial) l:l
Does your organization adopted |:| CMMILevel-4(Quantitatively Managed)
Software development life cycle CMMILevel-3 (Defined) |:|
Process Improvement standards or |:| ISO
(CMMI/ISO) CMMILevel-5 (Optimizing) |:|
Not sure
Other |:|

Which software development
methodology your organization

Easy to handle I:l

|:| Great reliability |:|

adopted
. . . L,
Which factor is most important for ow cost
you as a professional when adopting a Great productivity
method
* Other

Not sure |:|

fill the gap and eliminate the limitations of methodolo-
gies, a comprehensive software development methodology
“AZ-Model” is introduced. The proposed model is broadly
divided into three phases, namely the customer involvement
phase, development phase, and releasing phase. According to
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the proposed model, the customer is involved in SDLC until
the completion of satisfactory design of the project. The
effective involvement of the customer minimizes the occur-
rence of risks due to the changing requirements. Furthermore,
prior to commencing the development phase, unit testing is
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TABLE 12. Continued.

Section: B —Questions related to six pointed star model.

The aim of this section is to collect factor wise responses from the participants which make it possible to

analyze the proposed model according to six pointed star model provided by the project management Body of

knowledge (PMBOK 4.0). The factor wise collection of data make us enable to check that the proposed model

is efficient for what factor to what extent.

Please rank each question according to your own understanding and experience about AZ-Model of software development.

SDA= strong disagree, DA= Disagree, N= Neutral, A=Agree, S A=Strong agree

Factors Questions SDA DA N A SA
By using this model project team are aware of the project status D D I:I |:| I:'
Project teams get the satisfactory requirements form the customer. D |:| I:' I:‘ I:'

heduli —— - - -

Scheduling Project is delivered on time according to schedule. D |:| D D D
Project usually has well defined scope D |:| D D D

Scope Project management methodology is effective to make the scope clear D D |:| D |:|
Project completed within budget |:| D I:' I:' |:|

Budget The project provides good Return on Investment. I:' I:' |:| |:| I:‘
Project risk and opportunities are managed I:' I:l I:l |—| I:l

Risk Business objectives are meet D D D D D
Human and material resources are mostly available I—l |:| D D D
Team can work well together to achieve expected results I:‘ D D

Resources D I:'
Maximum utilization of available resources I:' I:‘ I:l I:l I:'
Quality requirements are met l:l D D I:' I:‘

Quality Client satisfaction is met I:' D I:' D I:'
The project is successful overall D D D D D

Section: C-Add your

comment if any

conducted in the design phase to analyze and minimize the
risk in conjunction with usability testing. Strong time-boxing
and specialized project management ensures in-time delivery
for proper workflow of the project as well as organization.
Specialized project management ensures that each phase and
even each task of the project is well managed and avail-
able resources are maximally utilized. Hence, effective time-
boxing and good project management improves throughput
of the organization.

In order to prove the effectiveness of the proposed model,
a survey was conducted to collect the opinions of the pro-
posed model from the users, and statistical tools are applied
to analyze the collected data. The designed questionnaire
contains different queries regarding general information on
the respondent organization, and six-pointed star models
were used to collect the technical feedback about the pro-
posed model. Hence, the proposed model is implemented
in 24 well-known organizations although responses were
obtained from 22 organizations that almost completed the
project by using AZ-Model. Statistical tools were applied
to calculate the mean, standard deviation, and correlation at
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95% confidence level between the factors of the six-pointed
star model to present the effectiveness of AZ-Model. Statisti-
cal results listed in Table 8 show the cumulative mean and
percentage for each factor. Hence, the percentage of agree
and strongly agree significantly exceed other elements of
the Likert scale, and this indicates the positive impact of
AZ-Model on the six-pointed star model. Table 9 presents the
correlation of quality factor with respect to other factors of the
six-pointed star model, and Table 10 shows the most positive
effective factor of the proposed model. The statistical results
reveal that AZ-Model is extremely effective for software
organizations to produce a quality product within a given time
and budget.

A future study will involve examining the effect of differ-
ent software development methodologies on the six-pointed
star model and a brief comparison of AZ-Model with other
software development methodologies in statistical form.

APPENDIX

QUESTIONNAIRE SURVEY
See Table 12.
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