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Improved Software Quality and Design Standards
Based on Customer Preferences by Applying
Evolutionary Prototyping Software
Development Model
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Abstract— The concept of Evolutionary prototyping software
development model came into existence that emphasized on the
need to follow some structured approach towards building new
or improved system. In this paper, we focus on the analysis of
the Evolutionary Prototyping model and its application in the
design and development of Graphical User Interface (GUI). The
IT industries invest huge capital sums for developing consumer
products. These products must satisfy all requirements of the
customers. Sometimes the requirements may not be clear, or
there may be different solutions for a problem. In such cases,
the developers often make a prototype of the product before the
actual product is produced. This prototype helps the producers
to better understand the project requirement. This prototype
can be used to improve the design of the product, so that it is
favoured by the customer. Also the prototype helps in
identifying errors in design at a very early stage of production,
or rather before the production begins, thus improving the
product quality.

Index Terms— Design standards, Evolutionary prototyping,
Graphical User Interface, Mobile Launchers, Software
development model, Software quality.

I. INTRODUCTION

There are several models for such processes, each
describing approaches to a variety of activities that take place
during the process. Any software development process is
divided into several logical stages that allow a software
development company to organize its work efficiently in
order to build a software product of the required functionality
within a specific time frame and budget. In this paper we
focus on the Evolutionary prototyping model and its
application in development of GUIs for various devices. We
particularly focus on the application of this method in
development of Launcher applications employed in smart
phones and other handheld electronic devices.

Change is inevitable in software projects. A technology

S. Adarsh, Information Technology, P.S.G College of Technology,
Coimbatore, Tamil Nadu, India.

D. Harish, Information Technology, P.S.G College of Technology,
Coimbatore, Tamil Nadu, India.

K. Balaganapathy, Information Technology, P.S.G College of
Technology, Coimbatore, Tamil Nadu, India.

E. Abishiek, Information Technology, P.S.G College of Technology,
Coimbatore, Tamil Nadu, India.

M. Nagarajan, Information Technology, P.S.G College of Technology,
Coimbatore, Tamil Nadu, India.

R. Venkatachalabaty, Information Technology, P.S.G College of
Technology, Coimbatore, Tamil Nadu, India.

v/
chl?gcn

Re:

keeps on replacing the older ones continuously. As the
technology changes, the system requirement may change due
to factors like changing customer priorities. New
technologies also introduce new design and implementation
possibilities. Therefore the product developed must be able to
accommodate changes. Business and product requirements
often change as the product goes through various production
stages, thus making linear approach unrealistic.

The change in design and requirements result in increased
costs, time and increases the possibility of introduction of
new bugs. This includes re-analyzing relationship between
requirement, re-analyzing requirements, re-testing the
product for errors and going through the various stages of
development. This is called rework.

Consider few more cases, where the market deadline is
tight for complete development of a product; a set of core
product requirements is well understood, but the details are
yet to be defined. In other cases, the developer may be unsure
of the efficiency of an algorithm, or the human-machine
interaction needed, or the adaptability of the product to
different working environment. In such cases an Evolutionary
Prototyping development model can be used to reduce the
cost of the rework involved.

An Evolutionary prototyping model helps in change
avoidance, by anticipating the changes before production
phase. This model is iterative and is characterized in a way to
help Software engineers develop increasingly more complete
versions of software. For example: A prototype may be
developed to show the key features of a software product to
the customer. The customer can then help them to refine the
requirements before production begins.

Il. EVOLUTIONARY PROTOTYPING

A Prototype is an initial version of a software system that is
used to demonstrate concepts, try out design options, and find
out more about the problem and its possible solutions. Rapid
iterative development of the prototype is essential to control
the cost and allow stakeholders to experiment with the
prototype early in the production process. A prototype serves
as a mechanism for identifying the requirements.

The prototyping model has an iterative approach and each
iteration has five major steps as listed below.

e Communication
e Quick Plan
e Modelling
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e Construction
o Deployment, delivery and feedback

A. Communication:

The prototype paradigm begins with Requirement
elicitation and validation of system requirements. The
software engineer and customer meet and define the overall
objectives for the software and outline areas where further
definition and detailing is required.

B. Planning and Modelling:

The development process then involves planning a quick
iteration and modelling a quick design. This design leads to
the construction of a prototype.

C. Construction:

The model is then used to construct a static or working
prototype. The prototype undergoes some basic testing, to
check if it meets the requirements. The prototype is tested to
have only a minimum quality. Software quality is not given
priority in the initial iterations. Once the customer is satisfied
with the prototype, the production phase starts where strict
quality testing is done and the software quality is enhanced.

D. Deployment and Feedback:

The prototypes helps the customers see how well the
product serves its purpose. Customer feedback is used to
refine the requirements.

Furthermore as the prototype is developed, new bugs may
be identified and a few requirements may be dropped.
Iterations help in tuning the customer requirements and also
help the developer to better understand what need to be done.
According to Brooks [BRO75], “In most projects, the first
system built is barely usable. 1t may be too slow, too big,
awkward to use or all three. There is no alternative but to start
again, smarting but smarter, and build a redesigned version in
which the problems are solved”. The prototype can serve as
“the first system”. The prototyping is one of the popular
development models because the user can get a feel of the
actual system, and the developer get to develop something

immediately.

Quick Pal Modelling
/ vickran Quick Design
Prototyping \
Communication Development
model Construction of
prototype

Deployment, Delivery
and Feedback

e

Fig 1: Prototype Development Cycle Model
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I1l. CASE STUDY: GRAPHICAL USER INTERFACE

The prototyping model is suitable for products where its
functionality can be tuned only through user feedback, after
they get a feel of it. One such application is the Graphical
User Interface (GUI). The graphical user interface is a type of
user interface that allows users to interact with electronic
devices through graphical icons and visual indicators such as
secondary notation, instead of text-based user interfaces,
typed command labels or text navigation. GUIs were
introduced in reaction to the perceived steep learning curve of
command-line interfaces (CLIs), which require commands to
be typed on a computer keyboard.

The Graphical User Interface was first introduced in the
Xerox Alto, which became popular with the arrival of
Windows 95 in the 1990s. The GUI has revolutionized the
way humans interact with the machine. Mouse came into use
which helped us to point at various tools, icons, and options
in the screen. Graphical interface is used to communicate
with all electronic devices today. The GUI has completely
replaced the CLIs.

Beyond computers, GUIs are used in many handheld
mobile devices such as MP3 players, portable media players,
gaming devices, smart phones and smaller household, office
and industrial controls.

A. GUI in handheld devices

Today phones and other handheld electronic devices have
become smarter. Everyone today has a smart phone. Android
phones especially have become popular globally. The user
communicates with these devices through touch screens.
These smart phones have a colourful and user friendly
Graphical interface. We concentrate on the mobile launchers
that help us to customize the home screen.

GRAPHICAL USER INTERFACE

Fig. 2 Difference between GUI and CLI
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Launcher is the name given to the part of the Android user
interface that lets users customize the home screen (e.g. the
phone's desktop), launch mobile apps, make phone calls, and
perform other tasks on Android devices (smart phones and
other devices that use the Android mobile operating system).
We must agree that the success of smart phones is due to the
ease with which the user can operate them. Thanks to these
Launchers.

IV. PROTOTYPING THE GUI

The above discussed prototyping model can be employed
to design such mobile launchers. As said earlier the success of
the phone depends on the ease of usage and the appearance of
the screen. In such cases the designers must ensure that their
launchers are to the liking of the user.

It is not easy to gather the requirements for designing a
launcher. The designer may know the basic system
requirements like the Operating system, the environment, and
basic functionalities like launching applications, and so on.
But other requirements like the desktop design, the
animations used to change between screens are not properly
designed. The user is attracted to the appearance of the
launcher than to any other factor. So the designer has to
ensure that the product is popular among different types of
user (ranging from kids, students, office goers, the aged etc.)

The designer will have a tight timeframe to develop such
software products, because of business competitions. Also, it
is not possible to explain the design of the launcher to the user
through diagrams and sketches. The user can have some idea
about the launcher only by feeling them. So Evolutionary
prototyping is the only realistic solution to design software
products where the user needs to have a feel of the product to
understand about it.

Consider developing the mobile launchers using some
other development model. The designer will take time to
gather all the requirements, then make a design, construct the
launcher, perform quality analysis, and finally deliver the
product. Only after the final stage the user gets to feel the
product. If the user is not satisfied with the design, then the
entire time and cost spent on the project goes waste. This
problem can be overcome using Prototyping model.

Steps:

A. Communication:

The prototyping process starts with the requirement
elicitation step. The designer is aware of few requirements
initially, that doesn’t tend to change like the operating
environment of the Launcher, the basic functionalities that
the Launcher must support and so on. But still the
requirements are imprecise.

B. Quick design and construction:

Based on the known requirements, the designers can
perform a quick modelling, and construct a basic prototype of
the Launcher. The prototype is constructed in a very short
timeframe. The designer doesn’t concentrate much in the
quality at the earlier iterations.

v/
N{E;lrgt‘_ll

Rese.

C. Feedback:

The user now has a feel of the product. The user is able to
actually use the interface to communicate or work with the
device. As the user now has a feel of the interface, he/she is in
a position to give a better feedback which will lead to more
precise requirements. Based on the user feedback the
requirements are refined and the features of the product are
tuned.

MOBILE LAUNCHERS
Fig. 3 Mobile Launchers
The process repeats until the user is satisfied with the
prototype of the Launcher. Once the designer and the user are

satisfied with the Launcher, the software product can be
developed form this prototype.

Basic requirements

are known

Modelling
Quick design of
the prototype

The protoype is

constructed
S

Customer feedback
@quirements are refil@7

Fig. 4 Flow chart of stages in Development of GUI

This method thus anticipates the future requirement, and
saves time and money that had to be spent changing needs. It
also gives satisfaction to both the designer and the user, as the
user gets the feel of the launcher is a shorter time, and the
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designer has the satisfaction of developing a basic launcher
quickly. As the probability of some requirement to change in
the future is less, the chance of introduction of new bugs is
reduced. Once the Launcher passes through the quality
analysis, there is very less chance for Software wearing. One
such example is the Windows XP Operating system. Ever
since its introduction in the early 2000’s its popularity has not
yet faded, because of the user friendly interface. It has been a
successful product in the market for the past 15-20 years.

V. IMPROVED DESIGN AND QUALITY

The application of prototyping model in the development
of Launchers for mobile phones was discussed above. The
same procedure can be employed for developing GUI for
other electronic devices also. This method is generally
employed when the requirements are not well understood.
The prototype model helps in refining the requirements based
on the customer feedback. So it supports the problems with
requirements that tend to change frequently. The prototype
model provides guarantee of success in a short timeframe.
The process is a simple one and the risk involvement is low.
This development model is highly flexible, provides high
priority to user feedback and, assures successful production
of the product.

The repeated iterations refine the requirements. This leads
to better design and modelling of the prototype and the
iterations continue. Finally when the customer is satisfied
with the prototype, the production phase is imitated. The final
prototype will have the best design, as the requirements will
be well defined. So this method provides a improved design
of the product when compared with all other methods.

As the prototype model is follows an iterative approach,
the possible error, and bugs are identified in various iterations
which are corrected before the next iteration. So the final

prototype would have dealt with all possible quality problems.

So there is least possibility for bugs in the final product.
Moreover the product itself undergoes a quality testing before
deployment. So because of several testing stages the quality
of the product is assured. So this method provides an
improved product design and quality.

VI. ADVANTAGES OF PROTOTYPING

This method has several advantages over other software
development methods, some of which were discussed above.
In general the prototyping method has the following
advantages:

Supports frequently changing requirements
Guarantees success of the project

Has a simple development procedure

Risk Involved is very low

Low or Medium expertise is required
Facilitates easy incorporates of changes

User involvement is high

Highly flexible process

Project can be completed in a short timeframe

VII. DIFFICULTIES

Every development model has its own pros and cons. A
few of the difficulties in prototype model has been discussed
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here. The developers are sometimes pressured to deliver
throwaway prototypes, particularly when there is a tight
schedule.

e The customer misunderstands the prototype to be a
working version of the software.

e The designer makes implementation compromises to make

the prototype working quickly. Example: while

developing the launchers, an inappropriate Operating

system may be used, or a less efficient and less secure

algorithm may be used. After getting the customer’s nod,

the developer may be tempted to use the same choices

which were less than ideal. This risks the software quality

of the product.

Overall cost involved in this method is High

Does not provide either Cost control or Resource control

Routine maintenance is required

Integrity and security is weak

e Doesn’t encourage reusability

Improper documentation

VIIl. CONCLUSION

Evolutionary prototyping model is the only possible and
realistic solution to those problems where the user cannot be
made to understand the working of a product through
diagrams and sketches. This development process actually
provides the user with a working model to the user, which the
later can feel and understand its working better.

This model refines the requirements and gives a clear
picture of the final product to both the customer and the
developer. The prototypes are very cheap to develop and can
be constructed in a few days. This model reduces the cost of
rework by helping the product to have two features: change
avoidance and change tolerance. Thus evolutionary
prototyping model can be used for such cases where the user
needs a feel of the product to understand its working, and
when the requirements are fuzzy.
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