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Abstract

Rivers have fascinated engineers and scientists for decades while
providing water supply for domestic, irrigation, and industrial
consumption or transportation and recreation use. As a result of
topography changes along the open channels, designing the converging
compound channel is an essential. Water surface prediction is an
important task in flood risk management in urban area. In this paper
based on the principle of the momentum balance, a one dimensional
method is investigated to predict the water surface elevations in non-
prismatic compound channels. The numerical method is then applied to
calculate water surface elevation in non-prismatic compound channel
configurations, the results of calculations show good agreement with
the experimental data. In this paper a complete three-dimensional and
two phase CFD model for flow distribution in a converging compound
channel is investigated. The finite volume method (FVM) with a
dynamic Sub grid-scale was carried out for convergence condition. The
volume of fluid (VOF) method was used to allow the free-surface to
deform freely with the underlying turbulence. The accuracy of the
model was analyzed with observed data from experimental studies of a
converging compound channel as the qualitative reference and the
computed results of the present study were validated. The predicted
results for the flow characteristics are in reasonable agreement with the
experiment data.

Keywords: Experimental model, Numerical model, FVM method,
VOF method, prismatic and non prismatic section, converging
compound channel.
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1. Introduction

Prediction of conveyance capacity in open channel flows is complex and requires
adequate modeling of flow features such as secondary circulation cells and,
specifically for over-bank channels, the momentum exchange that occurs at the main
channel/floodplain interface. One of the significant characteristic attributes of flow in
an open-channel bend is its secondary flow and therefore the helical motion that is the
main reason of the winding river morphology and the tendency to create a succession
of shoals and deeps along its way. Due to the existence of secondary flow, flow
characteristics in channel bends are much more complicated than those in straight
channels. In other words, close to the inner wall and also at the channel bed, pressure
gradient exceeds centrifugal force and conveys water in a transverse direction towards
the inner wall. At the free surface, centrifugal force drives the flow to the outer wall.
This kind of flow is known as the secondary flow (Lien et al., 1999). Super-elevation,
secondary flows and their tending to redistribute the mean velocity, permuting the
boundary shear stress, bank erosion and shifting, flow separation (that its presence
coming together with vortex bar formation decreases the channel width and
conveyance capacity), and bed migration in mobile boundary channels have made the
study of the non-prismatic open channels of a high interest in the field of river
engineering.

A step has been taken to do numerical analysis on a non prismatic compound
channel flow .The work will help to simulate the different flow variables in such type
of complex flow geometry. Booij (2003) and VanBalen et al. (2008) modeled the flow
pattern at a mildly-curved 180° bend and assessed the secondary flow structure using
large eddy simulation (LES). Lu et al. (2004), Bodnar and Prihoda (2006) and Omid
Seyedashraf, AliAkbar &Milad Khatib Shahidi(2012) applied a three-dimensional
numerical model to simulate secondary flows, the distribution of bed shear stress, the
longitudinal and transversal changes of water depth and the distribution of velocity
components at bend using the standard k-e turbulence model. B. K. Gandh, H.K.
Verma and Boby Abraham (2010) determined the velocity profiles in both the
directions under different real flow conditions and investigated the effects of bed slope,
upstream bend and a convergence / divergence of channel width of velocity profile.
Ahmed Kassem; Jasim Imran and Jamil A. Khan analyzed from the three-dimensional
modeling of negatively buoyant flow in a diverging channel with a sloping bottom and
modified the k-e turbulence model for the buoyancy effect. Anthony G. Dixon (2012)
simulated CFD software with fluid flow interactions between phases. Other studies
have been also conducted by researchers in this area (e.g. Ervine and Jasem (1995),
Jasem (1990), James & Brown (1977), Elliott (1990), Bousmar (2002) and Bousmar et
al. (2004a) Bahram Rezaei (2006)).

In the present work, an effort has been made to investigate the velocity profiles for
prismatic and non-prismatic section of a convergent compound channel by using a
commercial computational fluid dynamics(CFD) code, namely FLUENT. The CFD
model developed for a real open-channel was first validated by comparing the velocity
profile obtained from it with that obtained by actual measurement in the same channel
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using preston tube. The CFD model has been the used to analyze the effects of
upstream bend, convergence of channel width and bed slope, and to study the
variations in velocity profiles along the horizontal and vertical directions.

2. Experimental Setup

Experiments was conducted in non-prismatic compound channels with varying cross
section built inside a concrete flume measuring 15mx.9mx0.5m at National Institute of
Technology Rourkela Hydraulic laboratory. The width ratio of the channel is
a<l.8and the aspect ratio is 6>5. The converging angle of the channel is
12.38°.Converging length of the channel is 0.84m.The channel is made up of cement
concrete. Water will be supplied through a Centrifugal pumps (15 hp) discharging into
a RCC overhead tank. In the downstream end there will be a measuring tank followed
by a sump which will feed to over head tank through pumping thus completing
recirculation path. Fig.1 shows the schematic diagram of experimental setup and
dimensions of channel with test section respectively.Fig.2 shows the plan view of two
different experimental sections. Water was supplied to the flume from an underground
sump via an overhead tank by centrifugal pump (15 hp) and recirculate to the sump
after flowing through the compound channel and a downstream volumetric tank fitted
with closure valves for calibration purpose. Water entered the channel bell mouth
section via an upstream rectangular notch specifically built to measure discharge in the
laboratory channel. An adjustable vertical gate along with flow straighteners was
provided in upstream section sufficiently ahead of rectangular notch to reduce
turbulence and velocity of approach in the flow near the notch section. At the
downstream end another adjustable tail gate was provided to control the flow depth
and maintain a uniform flow in the channel. A movable bridge was provided across the
flume for both span wise and stream wise movements over the channel area so that
each location on the plan of compound converging channel could be accessed for
taking measurements. The broad parameters of this channel such as aspect ratio of
main channel (3), width ratio (o).
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3. Validation of CFD Model
For validation of CFD simulation, the velocity profile across the width of a channel is
measured by a preston tube and compared with the numerical results. A long
converging water conveying non prismatic channel has been selected for this purpose.
The channel width is divided into cells of 0.05 m size for measurement of velocity at
the centre of each cell by Preston tube. For CFD simulation, the flow domain is
initially discretized with hexahedral elements of face length equals to 0.01 m for
analysis. Flow is assumed to be steady, turbulent and three-dimensional. Experimental
velocity profile was measured by preston tube and velocity contour was drawn by
SURFER and then validated with CFD prediction.

Discharge evaluated from the two velocity profiles using velocity-area integration
method are as under:

Discharge from Preston tube measurement data = 0.051 m3/s

Discharge from CFD simulation data = 0.063 m3/s

4. Results and Discussion

Results have been shown to demonstrate the performance of commercial generic CFD
package when applied to open channel flows. In cases where the channel geometry is
more complex and varies along the channel, the secondary flow is more as a result of
the geometry than the turbulence. Thus the usefulness of CFD and applicability of the
models for the problem under consideration depends very much upon the type of
geometry and particularly on the nature of dominant forces.

Fig.3 (a) Contour of Sec 1 of experimental results.
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Fig.3 (b) Contour of Sec 1 by CFD simulation.
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Fig. 4 (a) Contour of Sec 2 of experimental results.
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Depth Avg Velocity Profile for Prismatic Section
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5. CONCLUSIONS

1. Fig.3 (a) and Fig.4 (a) shows the velocity contours for sec-1 & sec-2 obtained by
experimental results. Fig.3 (b) and Fig.4 (b) shows the velocity contours for sec- 1 &2
by Numerical analysis. Fig.5 and Fig.6 shows the both experimental and
Computational depth average velocity profile for sec-1 & sec-2. 2. The results show
that the CFD predictions accurately predict the velocity and depth average velocity for
LES turbulence model.3. In both the cases velocity was over predicted when smooth
walls were applied as expected. In this paper the flow velocity profile in non prismatic
compound channel has been numerically modeled. The CFD model has been validated
by comparing the results with actual measurement carried out with Preston tube.
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Abstract-The basic connect of systematic software reuse is
simple. Develop systems of components of a reasonable size and
reuse them. Then extend the idea of component system beyond
code alone to requirements, analysis models, design, and test. All
the stages of the software development process are subject to
reuse. Developers can save problem- solving effort all along the
development chain. They can minimize redundant work. They
can enhance the reliability of their work because each reused
component system has already been reviewed and inspected in
the course of its original development. Code components have
passed unit and system test elsewhere and often have stood the
test of use in the field. By these means developers can reduce
development time from years to months, or to weeks instead of
months.

Keywords-Component, web engineering, azail

[1] INTRODUCTION & RELATED WORK.
The experience at companies such as AT & T, Brooklyn
Union Gas, Ericsson, GTE, Hewlett-Packard, IBM, Motorola,
NEC and Toshiba show that significant cost and time savings
result from systematic reuse. Other companies, those that are
doing nothing in particular about reuse, provide a base line.
Several organizations have obtained reuse levels around 90%
in certain projects or areas:
AT & T: 40 — 92 % in Telecom operation support system
software.
Brooklyn Union Gas: 90 — 95 % in a process layer, and 67%
in a user interface and business Object layer.
Ericsson AXE: 90 % in hundreds of customer-specific
configurations.
Motorola: 85 % reuse and a 10: 1 productivity savings ratio
in compiler and compiler-tool test Suites.
Many organizations have achieved through reuse persuades
us that management may expect substantial gains:
Time to market: reductions of 2 to 5 times
Defect density: reductions of 5 to 10 times
Maintenance cost: reductions of 5 to 10 times
Overall software development cost: reduction of around
15% to as much as 75% for long-term projects.

Components are sometimes referred to as assets or work
products. While the terms refer to the same underlying

www.ijcsit.com

reality, they carry somewhat different connotations.
Components suggests interfaces and packaging Asset brings
to mind matters of ownership and management work product
highlights the fact that a components is a unit in a cycle of
work, the software life cycle.

Revolution in application development: The growing
popularity and availability of component-based software
technologies is fueling a change in the habits and
expectations of millions of programmers. New application
development tools and technologies have made components
the key to reusing larger grained objects to build application
rapidly. These technologies include Micro Soft Visual Basic,
ActiveX and OLE, SUN’s JAVA and CORBA interface
definition language. Internet computing using applets and
scripting languages such as VB Scripts and Java Scripts make
it easy to develop and quickly deploy novel interactive
applications across the enterprise. Component objects models
and distributed computing infrastructure in the form of
OMGs. CORBA middle ware technologies or Microsoft
operating system support for the distributed components
object model and OLE technology enable more complex
distributed large-grain objects and components to e used.
These technologies define and mange component interfaces
separately from component implementations.

Practical reuse has also been quite successful with non-
object-oriented languages such as COBAL and FORTRAN.
These non-object-oriented components-based technologies
reinter face the fact the successful reuse is not really about
object oriented languages or class libraries. While object
oriented languages have many of the qualities sought when
developing components, they are not sufficient in themselves.
There is a growing commercial market for components
providing larger chunks of functionality than typical object
classes do called ActiveX components or OLE components
OCXs.

As an increasing number of these component-based
applications are constructed and deployed by independent
developers. Business objects and components will be defined
and constructed by separate groups, yet must work together to
meet business information system needs.
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Systematic Approaches:
1. Engineering
2. Process
3. Organizational
4. Business-oriented

1. Engineering: The technology and methods deficiencies

include

a) Means to identify clearly elements of the models that
describe requirements, architecture, analysis, design, test,
and implementation along the development stream. Clear
identification underlines that ability either to reuse them
or to allow them to be candidates for replacement by
reusable component systems.

b) Lack of components to reuse. This category covers a host
of obstacles: failure to select and strengthen components
for reuse in the first place lack of techniques to package,
document, classify, and identify components inadequate
design and implementation of library systems poor
access to component libraries for potential reuses.

c) Lack of flexibility in potentially reusable components if
a component is rigid; it fits few or sometimes no reuse
opportunities. In the past our methods for designing a
flexible, layered architecture have been immature. Our
ability to adapt a component to fit a new need or a new
architecture has been limited.

d) Lack of tools to carry out reuse procedures. A number of
new tools are needed tools that can be integrated into
reuse-oriented support environments.

2. Process: In the engineering and technology level, the
traditional process of software development is itself deficient
in opportunities to encourage reuse. Nowhere in most of the
processes that are used to day is there a point where
developer sit down and ask themselves. The potential role of
the architect in reuse has not been defined. Similarly, the role
of a reuse engineer or a reusable component engineer has not
been worked out. The places in the process at which
developers might consider inserting component systems have
not been built in. after analysis, design, or code components
have been blocked out, review, inspection and walkthrough
procedures fail to contemplate reuse.

3. Organizational: very few organizations systematically

practice reuse as an established best practice. One reason is

that they focus on one project at a time. Reuse requires a

border focus. The management group has to look ahead,

focusing on a set of projects that cover an application area,
that is, that they believe process some characteristics in
common. This area is a domain from this domain someone —

a domain engineer has to identify that reusable elements and

carry on from there.

4. Business: Reuse takes capital and funding it takes capital

to finance domain engineering. The building of components

systems strong enough to justify reuse, and the creation of in
house libraries of components. These operations tie up capital
until projects that reuse the components pay for them. It takes
funding to provide education, training and access to vendor
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supplied components. It takes money to cope with an unstable
domain as when the initial domain is poorly defined or when
similar domains in different organizations must be merged. It
may take money to penetrate the legal and social reasons for
sharing or not sharing software.

[2] REUSE INVOLVE CONCURRENT PROCESSES
The reuse community has come to understand on the basis of
its experience that making systematic reuse effective requires
major changes in the way organizations develop software. In
the past the software process has focused on developing each
application from scratch. At most, individual developers have
shared code on an ad hoc basis.
The new way links many application development projects
with processes that identify and create reusable assets. To do
so, they must overhaul their business and organizational
structures. We have come to understand that this significant
organizational change can be thought of in terms of business
process reengineering. It is rethinking of everything
pertaining to software from there stand point of those who
ultimately benefit from good software obtained quickly
reliably and inexpensively.
Substantial reuse requires, first of all, that reusable assets be
identified in terms of a system architecture. Then the assets
must be created and appropriately packaged and stocked.
Potential users must have confidence in the components
integrity, secondly an organization must refashion its systems
engineering process so that developer can identify
opportunities for reuse and work selected components into
the process.
Systematic software reuse is thus the purposeful creation,
management, support, and reuse of assets. As illustrated in
figure below this can be expressed in terms of four concurrent
processes. We call the people in the reusable asset processes,
creators, and those in the development projects, reusers.
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Create: This process identifies and provides reusable assets
appropriate to the needs of the reusers. These assets may be
new, reengineered, or purchased of various kinds such as
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code, interfaces, architectures, tests, tools and so on. This
process may include activities such as inventory and analysis
of existing applications and assets, domain analysis,
architecture, definition, assessment of reusers needs
technology evolution reusable asset testing and packaging.
Reuse This process uses the reusable assets to produce
applications or products. Activities include the examination
of domain models and reusable assets, the collection and
analysis of end-user needs the design and implementation of
additional components adaptation of provided assets, and the
construction and testing of complete applications.

Support: This process supports the overall set of processes
and manages and maintains the reusable asset collection.
Activities may include the certification of submitted reusable
assets. Classification and indexing in some library,
announcing and distributing the asset, providing additional
documentation, collecting feedback and defect reports from
reusers.

Manage: This process plans, initiates, resources, tracks and
coordinates the other processes. Activities include setting
priorities and schedules for new asset construction, analyzing
the impact and resolving conflict concerning alternative
routes when a needed asset is not available, establishing
training and setting direction.

Domain engineering:

In most reuse programs to date, a key activity associated with
the create process is a fairly systematic way of identifying
potentially reusable assets, and an architecture to enable their
reuse. This activity is called domain engineering in the
systematic reuse community. The development of reuse
process is also sometimes called application system
engineering. The essence of systematic software reuse is that
initial investment by the creator to identify and carefully
structure reusable assets will enable reusers to build
application rapidly and cost effectively.

Domain engineering reflects the idea that sharing between
related applications occurs in one or more application domain
or problem domain or solution domains. Reuse of the assets
then occurs during a subsequent application system
engineering phase.

Sometimes domain engineering has been loosely described as
just lke ordinary systems engineering such as structure
analysis structured design or object oriented analysis object
oriented design except that it applies to a family of systems
rather than just one. It is like systems engineering but it is
also more that one of kind systems engineering. It seeks the
family of similar systems that can inhabit a domain. As a
result domain engineering is more complex that established
systems engineering. Therefore management should not turn
to it without forethought and should establish domain
engineering. Therefore management should not turn to it
without forethought and should establish domain engineering
only when it foresees a business benefit in reuse.
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Application System Engineering:

This activity has long existed in the form of building
applications from scratch, possibly with the aid of a few back
pocket programs. The goal now is to make use of the
extensive set of reusable assets that have been provided. The
intent is to build the application much more rapidly and cost
effectively.

Application system engineering specializes and assembles
these components into application. These applications are
largely constrained to fit the architecture and the components.
Typical applications usually consist of components from
several different sets of components.

Starting from the models of the architecture and reusable
components, the reusers puts together available reusable
assets to meet at least the bulk of the new set of requirements.
This is sometimes called a delta implementation because it is
an outgrowth of what already exists.

The reusers have to find and specialize components by
exploiting a variability mechanisms provided. If it is not
possible to meet all the new requirements with the available
reusable components additional programming will be needed.
This programming may be done by the creator, producing
new reusable components or by the reusers.

Finally the components are integrated and the application
tested.

Domain engineering Application system Engineering

Do delta analysis and design
relative to domain model and
architecture

Define and scope domain

Use component systems as

Analysis examples needs trends starting point

Develop domain model and

architecture Find specialize and integrate

components

Structure commonality and

variability Exploit variability mechanism

language generators.

Engineer reusable component
systems languages and tools

[3] MOTIVATION AND BACKGROUND
Web-based systems [1] and applications deliver a complex
array of content and functionality, to a broad population of
end-users. Web engineering is the process that is used to
create high-quality web applications. Web engineering is not
a perfect clone of a software engineering, but it borrows
many of software engineering fundamental concepts and
principles. In addition, the web engineering process
emphasizes similar technical and management activities are
conducted, but the overriding Philosophy dictates a
disciplined approach to the development of a computer-based
system. Web engineers and non-technical content developers
[2] create the web applications. As web becomes increasingly
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integrated in business strategies, for small and large
companies, the need to build reliable, usable, and adaptable
systems grows in importance.

Contrary to popular belief, architecture is an important aspect
of agile software development efforts, just like traditional
efforts, and is a critical part of scaling agile approaches to
meet the real-world needs of modern organizations. But, agile
approach architecture a bit differently than traditionalists do
architecture provides the foundation from which systems are
built and an architectural model defines the vision on which
your architecture is based. The scope of architecture can be
that of a single application, of a family of applications, for an
organization, or for an infrastructure such as the Internet that
is shared by many organizations. Regardless of the scope, my
experience is that you can take an agile approach to the
modeling, development, and evolution of architecture.

An agile approach: Focus on people, not technology or
techniques [3]

Keep it simple

Work iteratively and incrementally

Roll up your sleeves

Build it before you talk about it

An Agile Approach

First and foremost, the values, principles, and practices of
Agile Modeling (AM) should help to guide your enterprise
architecture modeling and documentation efforts. This is just
a good start though these issues are:

Focus on people, not technology or techniques

Keep it simple

Work iteratively and incrementally

Roll up your sleeves

Look at the whole picture

Make enterprise architecture attractive to your customers
Potential Problems With The Agile Approach

No approach is perfect, including this one. We would like to
address the issues:

It does not include an explicit way to ensure compliancy
(although having enterprise architects embedded on the teams
goes a long way towards this). It depends on people being
responsible.

It requires you to actively strive to keep things simple.

It requires you to accept an agile approach to modeling and
documentation[8].

Web Engineering

The World Wide Web and the Internet that empowers it are
arguably the most important developments in the history of
computing. The technologies have drawn us all into the
information age. They have become integral to daily life in
the first decade of the twenty-first century. For those who can
remember a world without the web, the chaotic growth of the
technology hackers backs to another era- the early days of
software.
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[4] ATTRIBUTES OF WEB-BASED SYSTEMS AND
APPLICATIONS:

In the early days of World Wide Web “Web Sites” consisted
of little more than a set of linked hypertext files, that
presented information, using text and limited graphics. As
time passed, HTML was augmented by Development Tools
(e.g. XML, Java) that enabled web engineers, to provide
computing capability along with information. Thus web-
based systems and applications were born. Today, web
application has evolved into sophisticated computing tools
that not only provide standalone function to the end user, but
also have been integrated with corporate databases and
business applications[10]. There is little debate that web
applications are different from many other categories of
computer software. Powell summarizes the primary
differences, when he states that web-based systems “involve
a mixture between print publishing and software
development, between marketing and computing, between
internal communications and external relations, and between
art and technology.” The following attributes are
encountered in the web applications.
Network Intensiveness: A web application resides on a
network and must serve the needs of a diverse community of
clients.
Concurrency: A large number of users may access the web
application at one time. In many cases, the pattern of usage
among end-user will vary greatly.
Unpredictable Load: The number of users of the web
application may vary by orders of magnitude, from day to
day.
Performance: If a web application user must wait too long,
he or she may decide to go elsewhere.
Availability: Users of popular web application often demand
access on a “24/7/365” basis.
Data Driven: The primary function of many web
applications is to use hypermedia to present text, graphics,
audio, and video content to the end-user. In addition, web
applications are commonly used to access information that
exists on databases that were not originally an integrated part
of the web-based environment.
Content Sensitive: The quality and aesthetic nature of
content remains an important determinant of the quality of a
web application.
Continuous Evolution: Unlike conventional application
software that evolves over a series of planned,
chronologically spaced releases, web application evolves
continuously.
Immediacy: The compiling needs to get software to market
quickly. It is a characteristic of many application domains.
Security: Because web applications are available via network
access, it is difficult, if not impossible, to limit the population
of end-users who may access the application. In order to
protect the sensitive content and provide secure modes of
data transmission, strong security measures must be
implemented throughout the infrastructure, that supports a
web application and within the application itself.
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Web Application Engineering Layers: The development of
web-based systems and applications incorporates Specialized
Process Models, Software Engineering Methods adapted to
the characteristics of web application development and a set
of important enabling technologies. Process, methods and
technologies provide a layered approach to web engineering
that is conceptually identical to the software engineering
layer.

Process: Web engineering process embraces the agile
development philosophy [9].

Agile development emphasizes a lean development approach
that incorporates rapid development cycles. Aoyama [64]
describes the motivation for the agile approach in the
following manner: The Internet changed software
development’s [65] top priority from what to when. Reduced
time-to-market has become the competitive edge that leading
companies strive for. Thus, reducing the development cycle
is, now, one of the software engineering’s most important
missions. Even when rapid cycle times dominate
development thinking, it is important to recognize that the
problem must still be analyzed, a design should be developed,
implementation should proceed in an incremental fashion,
and an organized testing approach must be initiated.
However, these framework activities must be defined within
a process that (1) embraces change (2) encourages the
creativity and independence of development staff and strong
interaction with web application stakeholders, (3) builds
systems using small development teams, and (4) emphasizes
evolutionary or incremental development, using short
development cycles.

Web Methods: The web engineering methods landscape
encompasses a set of technical tasks that enable a web
engineer to understand, characterize, and then build a high-
quality web application. Web methods can be categorized in
the following manner:

Communication Methods: Communication Methods define
the approach used to facilitate communication between web
engineers and all other web application stakeholders.
Communication techniques are particularly important during
requirements gathering and whenever a web application
increment is to be evaluated.

Requirements Analysis: They provide a basis for
understanding the content to be delivered by a web
application, the function to be provided for the end-user and
the modes of interaction that each class of user will require
for navigation through the web application.

Design Methods: They encompass a series of design
techniques that address web application content, application
and information architecture, and interface design and
navigation structure.

Testing Methods: They incorporate formal technical reviews
of both the content and design model and a wide array of
testing techniques that address component level and
architectural issues, navigation testing, usability testing and
configuration testing.
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Tools and Technology: They encompass a wide array of
content description and modeling languages.

Web Engineering Framework: To be effective, any
engineering process must be adaptable[5]. That is, the
organization of the project team, the modes of
communication among team members, the engineering
activities and tasks to be performed, the information that is
collected and created and themethods used to produce a high-
quality product must all be adapted to the people doing the
work.

Web Application is often delivered incrementally: That is,
framework activities will occur repeatedly as each increment
is engineered and delivered.

Changes will occur frequently: These changes may occur as
a result of the evaluation of a delivered increment or as a
consequence of changing business condition.

Business  Analysis:  Business analysis defines the
business/organizational context for the web application. In
addition, stakeholders are identified, potential changes in
business environment or requirements are predicted and
integration between the web application and other business
applications, databases and functions are also designed.
Formulation: Formulation is a requirements gathering
activity, involving all stakeholders. The intent is to describe
the problem that the web application is to solve using the best
information available. In addition an attempt is made to
identify areas of uncertainty and where potential changes will
occur.

Planning: The project plan for the web application increment
is created. The plan consists of a task definition and a
timeline schedule for the time period, projected for the
development of the web application increment.

Modeling: Conventional Software Engineering Analysis and
Design tasks are adapted to web application development,
merged and then into the web engineering modeling activity.
The intent is to develop “rapid” analysis and design models
that define requirements and at the same time, represent a
web application that will satisfy them.

Construction: Web engineering tools and technology are
applied to construct the web application that has been
modeled. Once the web application increment has been
constructed, a series of rapid tests are conducted to ensure
that errors in designs are uncovered.

Homepage: Web application should contain useful
information or a simple listing of links that lead a user to
more detail at lower level.

Page Layout: It varies depending upon the type of web
application being developed.

Multimedia: Multimedia options are effective options for
web application.

Engineering Best Practices: Web engineering teams are,
sometimes, under enormous time pressure and will try to take
short-cuts, but a set of fundamental best practices adopted
from the software engineering practices should be applied, if
industry quality web applications are to be built[7].
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Product Objectives: It is essential to understand the business
needs and product objectives, even if the details of the web
applications are vague: Many web application developers,
erroneously, believe that vague requirements relieve them
from the need to be sure that the system, they are about to
engineer, has a legitimate business purpose. The end result is
good technical work that results in the wrong system, built
for the wrong reasons, for the wrong audience.

If stakeholders cannot enunciate a business need for the web
application, proceed with extreme caution. If stakeholders
struggle to identify a set of clear objectives for the product,
do not proceed until they can.

User Interaction: The user interaction with the web
application should be described using a scenario-based
approach: stakeholders must be convinced to develop use-
cases to request how various actors will interact with the web
application. These scenarios can then be used for project
planning and tracking to guide analysis and design modeling,
and as important input for the design of tests.

Project Plan: Project Plan, should be developed even if it is
very brief. Then the plan has to be based on a predefined
process framework that is acceptable to all stakeholders.
Because project timeliness is short, schedule granularity
should be fine.

Modeling: Modeling demands time spending to ascertain
what it is being done to build: Generally, comprehensive
analysis and design models are not developed during web
engineering. However, UML class and sequence diagrams
along with other selected UML notation may provide
invaluable insight.

Review the models for consistency and quality: Formal
technical reviews should be conducted throughout a web-
engineering project. The time spent on reviews pays
important dividends because; it often eliminates rework and
results in a web application that exhibits high quality, thereby
increasing customer satisfaction.

Tools and Technology: Tools and Technology that enable to
construct the system with as many reusable components as
possible: A wide array of web application tools is available
for virtually every aspect of web application construction.
Many of these tools enable a web engineer to build
significant portions of the application using reusable
components.

Testing: Don’t rely on early users to debug the web
application design comprehensive test and execute them
before releasing the system. Users of a web application will
often give it one chance. If it fails to

Perform, they move elsewhere-never to return. It is for this
reason that “test first, then deploy” should be an overriding
philosophy, even if deadlines must be stretched.

Other Software: Web application software is different from
other categories of computer software.

Objectives: If stakeholders struggle to identify a set of clear
objectives for the product, it is not advisable proceed, until
they can.
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Generic Process: The generic process framework-
communication, planning, modeling, and deployment are
applicable to web engineering[6].
Implementation: Having understood the significance of web
engineering for successful development of web applications,
the fundamental question that arises, for any web developer
is, the concepts relevant for agile, various attributes that are
vital for designing web applications, their relative
significance and the emphasis required for each attribute, for
the successful implementation of the web application using
agile methodology. The present study is a humble beginning,
to explore the concepts of web attributes and the agile &
component technology methodology.
Keeping in view of the elements of web engineering and the
process of developing web based projects based on different
approaches like
1.Traditional T: Uses traditional approach —Waterfall model
2. Application A: Uses Programming Languages from scratch
3. Component C:Uses component for reuse
4. Agile and Component based AC: Reuse & Incremental
along with client interaction
Analytic Hierarchy Process: The Pair wise Comparison
Method was developed by Saaty (1980) in the context of the
Analytic Hierarchy Process (AHP). This method involves
pairwise comparisons to create a ratio matrix. It takes, as
input, the pair wise comparisons and produces the relative
weights as output

[5] DEVELOPMENT OF THE PAIR WISE COMPARISON
MATRIX: The method employs an Underlying scale with
values ranging from 1 to 9 to rate the relative preferences for
two criteria (see table).

Intensity of

Definition
Importance

1 Equal importance

Equal to moderate importance

Moderate Importance

Moderate to strong importance

Strong importance

Strong to very strong importance

Very strong importance

Very to extremely strong importance

[{o] Koo} BN} Kop} KSa) E-y KOVY IS

Extreme importance

Source: Saaty Scale for pair wise comparison

[6] DEVELOPMENT OF THE PAIR WISE COMPARISON
MATRIX
This step involves the following operations:
(@) Sum the values in each column of the pair wise
comparison matrix;

T| A | C |A&C
T 111317 19
A 311 17| 1/8
C 717 1 1/9
A&C |9 8 9 1
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(b) Divide each element in the matrix by its column total (the
resulting matrix is referred to as the normalized pair wise
comparison matrix);

T A C | A&C

T |005]002]0.01| 0.08
A 10.15)|0.06 | 0.01| 0.09
C /035|044 ]0.10) 0.08
AC | 045[050)0.88 | 0.75

Compute the average of the elements in each row of the
normalized matrix, that is, divide the sum of normalized
scores for each row .

T A C |[A&C | w
T ]0.05|002]0.01 | 008 | 0.04
A [015)0.06 | 0.01 | 0.09 | 0.08
C 1035|044 ]0.10| 0.08 | 0.24
AC | 045|050 |0.88 | 0.75 | 0.65

These averages provide an estimate of the relative weights of
the criteria being compared. AHP technique is used to find
the weights of web based development approaches and the
results were as follows

1.Traditional T: Uses traditional approach —Waterfall model
2. Application A:Uses Programming Languages from scratch
3. Component C:Uses component for reuse
4. Agile and Component based AC:
Incremental along with client interaction

Reuse &

Approach Weights in %
Traditional T 0.04
Application A 0.08
Component C 0.24
Agile and Component AC 0.65

And the graph has been depicted for the above table which is
as follows

weightage -
A 2%

8%

24%

The graph shows that the approach for web based projects is
more significant for Agile and Component base which takes
65% of the weight age when compared to other approaches
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[7] CoNCLUSION

There are many SDLC models such as Agile, RAD and
Waterfall etc. used in various organizations depending upon
the conditions prevailing in it like v-model gives the
verification and validation for organization and it is very
useful for organization. All these different software
development models have their own advantages and
disadvantages. Nevertheless, in the contemporary commercial
software development world, the fusion of all these
methodologies is incorporated. Timing is very crucial in
software development. If a delay happens in The
development phase, the market could be taken over by the
competitor. Also if a bug’ filled product is launched in a short
period of time (quicker than the competitors), it may affect
the reputation of the company. So, there should be a tradeoff
between the development time and the quality of the product.
Customers don’t expect a bug free product but they expect a
User-friendly product that results in Customer Ecstasy!
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Abstract: On a general purpose processor it results lower throughput and larger power consumption. In:
security is one of the most important features in data communication. Cryptographic algorithms are
mainly used for this purpose to obtain confidentiality and integrity of data in communication.
Implementing a cryptographic algorithm this work we propose processor architecture to perform the
cryptographic algorithms and also it speed up the encryption and decryption process of data. This
processor will perform the cryptographic operations as like general instructions in GPP. The data size of
this processor is 32-bit. The processor architecture is designed using Verilog HDL.

Keywords: Cryptographic Algorithms, GPP, Verilog.

. INTRODUCTION

There are two basic types of processors design
philosophies: reduced instruction set computer
(RISC) and complex instruction set computer
(CISC). As the name suggests CISC systems use
complex instructions. For example adding two
integers is considered a simple instruction. But an
instruction that copies an element from one array to
another and automatically updates both array
subscripts is considered a complex instruction.
RISC systems use only simple instructions. RISC
systems assume that the required operands are in
the processors internal registers not in the main
memory. A CISC design does not impose such
restrictions. RISC designs use hardware to directly
execute instructions.

Cryptography plays a significantly important role
in the security of data transmission. On one hand
with developing computing technology
implementation of sophisticated cryptographic
algorithms has become feasible. The cryptographic
algorithms are classified into public key
cryptography and private key cryptography. The
private key cryptography which usually has a
relatively compact architecture and smaller key
size than public key cryptography is often used to
encrypt/decrypt  sensitive information or
documents. Some well known examples of public
key cryptographic algorithms are RSA (Rivest-
Shamir-Adleman) and elliptic curve crypto systems
and private key cryptographic algorithms are AES
(Advance Encryption Standard), DES (Data
Encryption Standard) and TEA (Tinny Encryption
Algorithm). Implementation of these cryptographic
algorithms on a general purpose processor is
complex and also it has the drawback of lower
throughput and higher power consumption.

In the present work the design of a 32-bit data
width RISC processor is presented based on
cryptographic algorithms. It was designed with
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simplicity and efficiency in mind. It has a complete
instruction set, Hayward architecture memory,
general purpose registers and simple Arithmetical
Logic Unit (ALU). Here the ALU design performs
the cryptographic operations like operations in
AES, Blowfish, IDEA algorithms. To design of
RISC architecture we used Verilog HDL.

Present work is divided as follows: Section Il
presents the  Processor  architecture  with
cryptographic operations; section Il presents the
Cryptographic operations are presented; section 1V
is dedicated functional blocks and results
discussions.

Il.  PROCESSOR ARCHITECTURE

The proposed processor has 32-bit data size, that its
architecture has been designed in a way to be
modular.

The ALU unit that uses a minimal instruction set,
emphasizing the instructions used most often and
optimizing them for the fastest possible execution.
In this architecture the execution time of all
instructions with the CPU clock cycle. The
proposed architecture will perform both basic
arithmetic and logical operations and cryptographic
operations like rotate word, Swapping, Fixed
coefficient multiplication, matrix multiplication.
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I11. CRYPTOGRAPHIC OPERATIONS

AES (Advance Encryption Standard) is a block
cipher developed in effort to address threatened key
size of Data Encryption Standard (DES). It allows
the data length of 128 bits and different key lengths
128, 192, 256 bits. The main operations in AES are
Shift Rows, Rotate Word, Matrix Multiplication,
Mix column.

Blowfish is a symmetric block cipher that encrypts
data in 8-byte blocks. The algorithm has two parts;

key expansion and data encryption. Key expansion
consists of generating the initial contents of one
array namely, eighteen 32-bit sub-keys and four
arrays (S-Boxes), each of size 256 by 32 bits from
a key of at most 448 bits. The main operations of
this algorithm are addition modulo two (XoR) and
addition modulo 2/32.

IDEA algorithm of the encryption process we
provide the original (128 bits) cipher key to the
mentioned unit. When the necessary the key
generator unit produces different sub-keys by
performing circular left shift operation by 25 bits
on the current key and provides the sub-keys to
other units. The unit named as multiplication
modulo 216+1 is used to perform all the
multiplication modulo 2716+1 operation, when
required the same unit is for bit wise Xor.

Instruction Set: for a complete design it was
necessary to create a specific instruction set and its
own instruction format. The instructions are
classified in to Data manipulation and arithmetic
logical operations.

The below table describes the complete instruction
set. Each instruction having its own opcode.

Table no.1
Syntax Operation Description
NoP Nop No operation
Ld Sr[A] Sr= Memm[Address] | Move data from memory to register
Addition [A,B] C=Axor B GF(2m) addition
ModularMultiplication[A,B] | C=A+Bmod P GF(2m) modular addition
Modular Multiplication[A,B] | C=A*Bmod P GF(2m) modular multiplication

MatrixMultiplication[A,B]

Matrix multiplication

Polynomial matrix multiplication

Mix column[A,B]

C=Y*A mod X 4%1

Polynomial mix column transformation

Fixedmultiplier[A,B]

C=(03)*A

Reduction multiplication

AMXModulo [A]

C=A*(2A+1) mod P

Reduction modulo multiplication

Length rotation[A,B]

C=A<<B

Variable length rotation

Rotate word [A]

C=shiftrow(A)

Rotate word

LRShift[A,B]

C=A>>B,C=A<<B

Left, rotate shift operation

The logical operations like shift left shift right and
rotate word which requires only one source register
shown in below type.

31 29 2524 2019 1615 0
Operand

address

opcode | RS1 RS2 Read

The operations like addition, modular functions
require two source registers and to store result in
destination result as shown in below type.

31 29 2524 2019 1615 0

Operand
Mot used
RS1 Read| . ydress

opcode

ISSN 2320 -5547
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The load instructions and store instructions requires
address from different data sources shown in
below.

31 29 2019 1615 0
Operand

address

Not used Read

opcode

IV. RESULT DISCUSSION

Instruction Register: Instruction registers store
the instruction which read from the memory and
keep it as an output for the control circuit like
operation code, source registers, operand address
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and operands these values set to general purpose
registers.

— DataBus3(63:0) OpAddr(31:0) —
—{Clkt OpCode(4:0) ——
—Ldlr OpDesAddr(4:0) —
—Rst OPSrcAddr(4:0) ——

Figure no.2 Block diagram
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Figure no.3 simulation results

Figure no.4 Technology schematic

Table no.2 implementation results

Logic Utilization Usage Availability
Slices 1 768
Flip Flops 47 1536
LUTs 1 1536
I0Bs 93 124

Arithmetic Logical Unit: The arithmetic logical
unit has 16 operations each one of them was
created and converted in to a symbol, and then a
multiplexer was placed in order to obtain a 4-bit
selector.

Acc(63:0) AluOUt(63:0)
Data(63:0)

SelG(4:0)

INClk

Rst

Figure no.6 block diagram

Figure no.7 simulation results
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Table no.3 implementation results

Logic Utilization | Usage | Availability
Slices 360 768
Flip Flops 64 1536
LUTs 652 1536
I0Bs 199 124

General Purpose Registers: General purpose
registers store and save operands and results during
program execution. ALU and memory must be able
to write/read those registers so a set of sixteen 32-
bit registers were used along with multiplexers and
control circuit which are the operands to ALU
which perform the operation.

Figure no.10 block diagram

Figure no.12 Technology schematic

Table no.4 implementation results

Logic Utilization | Usage | Availability
Slices 48 768
Flip Flops 87 1536
LUTs 1024 1536
I0Bs 8 124

Control Unit: The control unit is based on using
FSM and we designed it in a way that allows each
state to run at one clock cycle, the first state is the
reset which is initializes the CPU internal registers
and variables. The machine goes to the reset state
by enabling the reset signal for certain number of
clocks. Following the reset state would be the
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Volume No.2,

instruction fetching and decoding states which will
enable the appropriate signals for reading
instruction data from the memory and decoding the
parts of the instruction. The decoding state will also
select the next state depending on the instruction
since every instruction has its own set of states, the
control unit will jump to the correct state based on
the instruction given.

opcaaacaar

Figure no.13 block diagram
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Figure no.14 simulation results

Figure no.15 Technology schematic

Table no.5 implementation results

Logic Utilization | Usage | Availability
Slices 12 768
Flip Flops 44 1536
LUTs 20 1536
10Bs 44 124

V.  CONCLUSION

32-hit cryptographic processor perform
mathematical computations used in symmetric key
algorithms has been designed using Verilog HDL
the simulations are performed using Active HDL
and implementation performed using Xilinx tool.
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Polygalacturonase enzyme has its industrial application in extraction and clarification of fruit juices.
Growth as pellet is an important character for any industrial fungal strain as product recovery becomes
easy and simple. The simultaneous effect of fermentation conditions like pH, temperature, agitation and
inoculum size were studied on pellet morphology and polygalacturonase production by Aspergillus
awamori MTCC 9166 in submerged fermentation using crude pectin. The studies were done by
unidimensional approach in which conventionally one parameter was selected and studied at a time.
Optimum fermentation conditions for maximum polygalacturonase production were at pH 5.5,
temperature 28 °C, agitation speed 200 rpm and inoculum size 1 x 10° spores/ml. The highest enzyme
production at these conditions was 17.8 U/ml. The study revealed a significant fact that the same
optimum fermentation conditions promoted both pellet formation and maximum enzyme production.

© 2014 Published by Elsevier Ltd.

1. Introduction

Pectin is a hetero polysacharide polymer found in the middle
lamella of cell wall of plants. Pectin is degraded by the action of
several enzymes included under the generic term pectinases. Pecti-
nases produced by different microorganisms are classified into
depolymerizing enzymes and saponifying enzymes. Depolymerizing
enzymes are those that catalyze the hydrolytic cleavage of the a-(1-
4)-glycosidic bonds in the D-galacturonic acid moieties of the pectic
substances. They are polymethylgalacturonases, pectin lyases, poly-
galacturonases and pectate lyases. Saponifying enzymes are esterases
that catalyze the de-esterification of pectins by the removal of
methoxy esters and are called pectinesterases (Whitaker, 1990).

About 75% of the estimated sale of industrial enzyme is
contributed by pectinases (Sathyanarayana and Panda, 2003).
These have wide applications in food industry for clarification of
fruit juices, wines (Alkorta et al., 1998; Whitaker, 1984) coffee and
tea fermentations (Jayani et al., 2005) and extraction of essential
oils etc. The production of pectinolytic enzymes has been widely
reported in bacteria and filamentous fungi (Naidu and Panda,
1998). Fungal polygalacturonases are very significant for clarifica-
tion of fruit juices, wines and for extraction of vegetable oils
(Castilho et al., 2000). Their significance in clarification of fruit

* Corresponding author.
E-mail address: gopalred@hotmail.com (G. Reddy).

http://dx.doi.org/10.1016/j.bcab.2014.07.007
1878-8181/© 2014 Published by Elsevier Ltd.

juices is due to the fact that their optimal pH closer to that of many
fruit juices. Pellet morphology in fungi results in formation of
spherical agglomerates of hyphae that not only increase the
efficiency of nutrient transfer but also make recovery of product
easy and simple (Cui et al., 1997; Ryoo, 1999; Zhaou et al., 2000).

In the present study the effect of fermentation conditions on
both pellet morphology and production of polygalacturonase (PG)
by Aspergillus awamori MTCC 9166 was studied. There was varia-
tion in size and number of pellets with variation in fermentation
conditions like pH, temperature, agitation speed and inoculum
size. Optimum fermentation conditions for polygalacturonase
production were also identified in the study.

2. Materials and methods
2.1. Microorganism

A. awamori MTCC 9166 was isolated from vegetable dumpyard soil
and maintained on PDA slants in refrigerator (Anuradha et al., 2010).
2.2. Inoculum preparation

Fungal spores were scrapped from PDA slants to water suspension
and added at a concentration 10° spores/ml to fermentation broth.

Please cite this article as: Anuradha, K., et al., Effect of physical factors on pellet morphology of Aspergillus awamori MTCC 9166 and
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2.3. Fermentation conditions

Experiments were carried out in 250 ml flasks with 50 ml
Czapek's broth containing (g/l1) - K;HPO,4 0.2, KCI 0.5, NaNOs 0.2,
FeSO,4 0.03, and 1% crude pectin as sole carbon source. Fermenta-
tion parameters like pH, temperature agitation and inoculum size
were tested for optimization. The ranges were pH 2-7, tempera-
ture 20-40 °C, agitation speed 140-220 rpm and inoculum size
10*-10® spores/ml.

2.4. Study of pellets

The size of different types of pellets formed under different
physical conditions was determined. Experiments for pellet stu-
dies were carried out in 250 ml flasks with 100 ml Czapek's broth.
The number of pellets and their total dry weight were simulta-
neously determined.

2.5. Recovery and enzyme assay

Polygalacturonase (PG) enzyme was extracted using acetate
buffer at pH of 5.2 and assayed by measuring the D-galacturonic
acid realeased from polygalacturonic acid as substrate by Miller's
method (Miller, 1959). One unit of enzyme activity is defined as
the amount of enzyme required to produce 1 p mole of galacturo-
nic acid per minute at 37 °C.

Table 1

K. Anuradha et al. / Biocatalysis and Agricultural Biotechnology u (REEE) REE-EER

3. Results

The simultaneous effect of fermentation conditions like pH,
temperature and agitation on pellet morphology and polygalactur-
onase production was studied. Pellet formation is a character of
some fungi and fermentation conditions influence both the size
and number of pellets formed. The size of A. awamori MTCC 9166
pellets formed ranged 0.5-1.8 mm and the number varied from
70-145/100 ml for pH range 4-6. The optimum pH was 5.5 as
a maximum of 145 pellets/100 ml of 0.9 mm size weighing 1.05 g/
100 ml were formed (Table 1). Effect of temperature on pellet
morphology was also significant as pellets ranging in size 0.5-
1.8 mm, with dry weight 0.9 g/100 ml and number variation of 90—
145 were formed. The optimum temperature was 28 °C as a
maximum of 145 pellets/100 ml of 0.9 mm size weighing 0.9 g/
100 ml were formed (Table 2). The ranges of pellet size, number
and dry weight formed in response to variation of agitation speed
was almost similar to that of temperature (Table 3). The optimum
agitation speed was 200 rpm as a maximum of 145 pellets/100 ml
of 0.9 mm size weighing 1 gm/100 ml were formed (Table 3).

The studies for optimization of fermentation conditions like pH,
incubation temperature, agitation and inoculum size were done by
uni-dimensional approach in which conventionally one parameter
was selected and studied at a time. As pH of the medium is one of
the important factors effecting enzyme production its effect on PG
production when studied at various pH ranging 2-7, it was
observed that the PG production was maximum at pH 5.5 (17.6
units). Enzyme yields were low at pH 2-3.5 pH and also beyond
pH 6 (Fig. 1). Effect of temperature was studied at various

Effect of pH on pellet morphology and polygalacturonase production by Aspergillus awamori MTCC 9166.

Parameter pH
4 4.5 5 5.5 6
Pellet number/100 ml medium 90 95 100 145 70
Pellet morphology (size in mm) Very small 0.5 Very small 0.5 small 0.7 medium 0.9 large 1.8
Biomass dry weight (g/1) at 72 h 5 5 6 10.5 7.5
Maximum enzyme activity/ml 115 12.5 14 17.6 115
Table 2
Effect of temperature on pellet morphology and polygalacturonase production by Aspergillus awamori MTCC9166.
Parameter Temperature (°C)
20 25 28 30 37
Pellet number/100 ml medium 90 100 145 120 100
Pellet morphology (size in mm) Very small 0.5 small 0.7 medium 0.9 large 1.8 large 1.8
Biomass dry weight (g/1) at 72 h 6 8 9 8 7
Maximum enzyme activity/ml 14.5 16 17.8 16.3 15
Table 3
Effect of agitation on pellet morphology and polygalacturonase production by Aspergillus awamori MTCC 9166.
Parameter Agitation speed (rpm)
140 160 180 200 220
Pellet number/ 100 ml medium 100 125 130 145 80
Pellet morphology (size in mm) Very small 0.5 small 0.7 small 0.7 medium 0.9 large 1.8
Biomass dry weight (g/l) at 72 h 6 8 9 10 6.5
Maximum enzyme activity/ml 12.5 15 16 17.8 115
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Fig. 1. Effect of pH on polygalacturonase production by Aspergillus awamori MTCC
9166. The p-value is 0.000213 and it is less than a.
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Fig. 2. Effect of temperature on polygalacturonase production by Aspergillus
awamori MTCC 9166. The p-value is 0.005579 and it is less than a.
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Fig. 3. Effect of agitation speed on polygalacturonase production by Aspergillus
awamori MTCC 9166. The p-value is 0.000309 and it is less than a.

temperatures ranging from 20 to 40 °C. A. awamori MTCC 9166
was found to produce maximum PG (17.8 U/ml) at 28 °C (Fig. 2).
Agitation speed in the range of 140-220 rpm was maintained and
its effect studied for PG production by A. awamori MTCC 9166.
Increased agitation was found to improve enzyme production with
17.8 U/ml, at 200 rpm and beyond that speed there was decrease
in enzyme production (Fig. 3). When the inoculum size ranging in
a spore count (10%-108 spores/ml) was studied for its effect on PG
production, it was observed that inoculum size of 10° spores/ml
showed maximum PG production (Fig. 4).

4. Discussion

The A. awamori MTCC 9166 under present study exhibited
pellet morphology which is an important character as it makes

20
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Polygalacturonase activity U/ml

106 107

. l
108

Fig. 4. Effect of Inoculum size on polygalacturonase production by Aspergillus
awamori MTCC 9166. The p-value is 0.0053 and it is less than a.

both fermentation and downstream processing easy. Many studies
on growth morphology in terms of different products have
concluded that pellet morphology is more favorable for industrial
strains as it not only improves culture rheology but also promotes
better microbe nutrient interaction for efficient product yield
(Lopez et al., 2005; Zhaou et al., 2000). Fermentation conditions
are known to affect the growth morphology and enzyme produc-
tion by Aspergillus sojae and Rhizopus oryzae (Oncii et al., 2007;
Tari, et al., 2011). The physical factors influenced the size, number
and dry weight of pellets and also the primary metabolite
production like PG enzyme. In the present study it was found that
a pH 5.5, temperature 28 °C and agitation 200 rpm were the
optimum as they increased both the pellet formation (size and
number) and PG enzyme production (17.8 U/ml) by A. awamori
MTCC 9166. There was better enzyme production with medium
sized pellets (0.9 mm) as these could promote more microbe-
nutrient interaction and better oxygen transfer which is necessary
for an aerobic organism like Aspergillus. Studies on optimization of
inoculum size for both pellet formation and PG production
revealed that 10° spores/ml was optimum and this is important
to form both biomass (pellets) and enzyme as a primary metabo-
lite. Similar results were obtained in earlier studies where the
authors described the effects of the inoculum concentration for
better production of enzymes (Kiro, 2010; Shah and Madamwar,
2005; Qinnghe et al., 2004). This study on pellet morphology
provides significant information for PG production as there are no
such reports on A. awamori. Therefore the present findings serve
as a base line study on pellet morphology and PG production or
any other enzymes by fungal organisms.

5. Conclusion

A pellet forming fungal isolate A. awamori MTCC 9166 showed
good polygalacturonase production. Optimum fermentation con-
ditions for pellet formation and maximum polygalacturonase
production were pH of 5.5, temperature 28 °C, agitation speed of
200 rpm and inoculum size of 1 x 10% spores/ml. The present
study is significant for fungal polygalacturonase producer with
pellet morphology, which is an important character in industrial
product recovery.
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Flow Analysis for a Converging Compound Channel
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Abstract

In overbank flow, due to interaction mechanism between the main
channel and floodplain, the flow properties of the compound sections
are greatly affected. The complexity raises more when dealing with a
compound channel with converging floodplains. In converging
compound channels, due to change in floodplain geometry, there is
either severe change of momentum exchanges if the geometry of
transition is contraction or expansion. Many investigators have studied
and explained the complexity of such compound geometry in
predicting the flow variable. In this paper, some experimental results in
compound channels with converging floodplains are described and
compared. The variations of flow properties for both prismatic and
non-prismatic floodplains of different convergence angles are studied
and analysed.

Keywords: compound channel, converging angle, water surface
profile, flow depth, velocity.

1. Introduction

Open Channels are classified either Prismatic open channels or non-prismatic
channels. The open channels in which shape, size of cross section and slope of the bed
remain constant are said to be as the prismatic channels otherwise said to be non-
prismatic channels. In non-prismatic compound channels with converging/diverging
floodplains, due to continuous change in floodplain geometry along the flow path, the
resulting interactions and momentum exchanges is increased. This extra momentum
exchange is very important parameter and should be taken into account in the overall
flow modelling of a river.As natural river data during flood are very difficult to obtain,
research on such a topic is generally done in laboratory flumes. The present study
focuses on converging compound channels. In a converging compound channel if the



134 B. Naik et al

flood plain is contracted, the flow is forced to leave the flood plains and enter to the
main channel because of change in cross section area. New experiments have been
conducted at the Hydraulics and Fluid mechanics Laboratory of Civil Engineering
Department of NIT, Rourkela to analyse the behaviour of flow effect due to change in
flood plain geometry in terms of converging angle.

2. Experimental Work

2.1 Experimental Setup

Experiments have been conducted in non-prismatic compound channels with varying
cross section built inside a concrete flume measuring 15m long %.95m width x 0.55m
depth. The width ratio of the channel is a>1.72 and the aspect ratio is >5.78.The
converging angle of the channel is taken as 12.38°.Converging length of the channel is
found to be 0.84m. The channel is made up of cement concrete. Water was supplied
through a Centrifugal pumps (a 15 hp) discharging into a RCC overhead tank. In the
downstream end there lies a measuring tank followed by a sump which feed the water
to the overhead tank through pumping.. Water was supplied to the flume from an
underground sump via an overhead tank by centrifugal pump (15 hp) and recirculated
to the sump after flowing through the compound channel and a downstream volumetric
tank fitted with closure valves for calibration purpose. An adjustable vertical gate
along with flow straighteners was provided in upstream section sufficiently ahead of
rectangular notch to reduce turbulence and velocity of approach in the flow near the
notch section. At the downstream end another adjustable tail gate was provided to
control the flow depth and maintain a uniform flow in the channel. A movable bridge
was provided across the flume for both span wise and stream wise movements over the
channel area so that each location on the plan of compound converging channel could
be accessed for taking measurements.

Water surface measurements were measured directly with point. The
measurements were made each 5mm and 10mm in converging flume of 840 mm
length. Point velocities were measured along verticals spread across the main channel
and flood plain so as to cover the width of entire cross section. Also at a no. of
horizontal layers in each vertical, point velocities were measured. Measurements were
thus taken from mid-point of main channel to the left edge of floodplain. The lateral
spacing of grid points over which measurements were taken was keptscm inside the
main channel and the flood plain. Velocity measurements were taken by pitot static
tube (outside diameter 4.77mm) and two piezometers fitted inside a transparent fibre
block fixed to a wooden board and hung vertically at the edge of flume the ends of
which were open to atmosphere at one end and connected to total pressure hole and
static hole of pitot tube by long transparent PVC tubes at other ends.. Steady uniform
discharge was maintained the run of the experiment and several runs were conducted
for overbank flow with relative depth varying between 0.05-0.51. The discharge varied
between 39259.768cm’/s to 146672.3cm®/s. Point depth average velocity were made at
a depth of 0.4H from the bed in the main channel and 0.4(H-h) on the flood plains.
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Table 1: Hydraulic parameters for the experimental runs.
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Sl. No. of | Discharge Q in Overbank |Relative depth| Froude | Reynolds
Runs cm3/s depth Hin cm Dr=(H-hyH no.(Fr) | no.(R)
1 39259.36 10 0.05 0.677465| 34138.57

2 51338.78 11.7 0.19 0.537911| 43360.45

3 62014.92 14.02 0.32 0.353251| 50402.24

4 92108.59 15.83 0.4 0.259969| 72721.13

5 146672.3 19.4 0.51 0.205241| 109620.5

After obtaining the point velocities at various grid points representing the whole
compound channel flow cross section, velocity contours were drawn. The velocity
contours were drawn by normalizing the point velocities with the cross sectional
means velocities for the respective overbank depth of flow

3. Result and Discussion

The new experimental results from non-prismatic compound channels are presented in
this section. Velocity contour of prismatic non prismatic section are shown in
Figl(a,b)The stage discharge curve at experimental section-1&2 was plotted and
shown in Fig 2(a&b) . The water surface profile of different relative depth are shown
in Fig 3(a).The depth average velocity of different converging part of relative depth of
0.5 are shown in the Fig 4(a,b,c).. The boundary shear stress of different converging
part of relative depth of 0.5 are shown in the Fig 5(a,b,c).
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Fig. 1: (a)Velocity contour of sec-1 (b)Velocity contour of sec-2
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Fig. 2: (a,b)Stage discharge curve for Prismatic and Non prismatic section.
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Depth average velocity of different sec of Dr=0.5
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Fig. 3: (a) shows the Depth average velocity.
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Fig. 5: (a) Boundary shear stress of sec-1 (b) Boundary shear stress of sec-2 by CES

4. Conclusions

1. Experiments are conducted to study the effect of flow variables for converging
and non-converging compound channels.

2. From the Velocity contours of the expetrimental channels, it is seen that at
section 1 the higher velocity contours occur both at the middle of flood plain
and interface of main channel. At section 2 the occurrence of higher magnitude
velocity contours happens same for floodplain however in the main channel
region it is again at central region.

3. From the stage discharge curve it is seen that non of the methods is good
agreement with the actual stage discharge.

4. From the water surface profile curve it is seen that the depth of flow start
decreases from mid section of the converging part. It is clearly distinguish at
higher relative depth

5. From the depth average velocity curve and boundary shear stress curve it is
seen that both increses along the narrowing part of the flume.

6. In CES also the depth average velocity and boundary shear stress increase
along the narrow part of the flume.
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Abstract

A use case is a methodology used in system analysis to identify, clarify, and organize system requirements. The use case is made up
of a set of possible sequences of interactions between systems and users in a particular environment and related to a particular goal.
It consists of a group of elements (for example, classes and interfaces) that can be used together in a way that will have an effect
larger than the sum of the separate elements combined. The use case should contain all system activities that have significance to
the users. A use case can be thought of as a collection of possible scenarios related to a particular goal, indeed, the use case and

goal are sometimes considered to be synonymous
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L. Introduction
A use case (or set of use cases) has these characteristics:
*  Organizes functional requirements
*  Models the goals of system/actor (user) interactions
*  Records paths (called scenarios) from trigger events to
goals
Describes one main flow of events (also called a basic course of
action), and possibly other ones, called exceptional flows of events
(also called alternate courses of action)[3] Is multi-level, so that
one use case can use the functionality of another one.
Use case analysis is a technique used to identify the requirements
of a system (normally associated with software/process design)
and the information used to both define processes used and classes
(which are a collection of actors and processes) which will be
used both in the use case diagram and the overall use case in the
development or redesign of a software system or program. The
use case analysis is the foundation upon which the system will
be built.
A use case analysis is the primary form for gathering usage
requirements for a new software program or task to be completed.
The primary goals of a use case analysis are: designing a
system from the user’s perspective, communicating system
behavior in the user’s terms, and Specifying all externally visible
behaviors. Another set of goals for a use case analysis is to clearly
communicate: system requirements, how the system is to be used,
the roles the user plays in the system, what the system does in
response to the user stimulus, what the user receives from the
system, and what value the customer or user will receive from
the system. [5]

Il. Reasons why use cases are indispensable to your
software development project

Use cases help the analysis team, Improve communication among
team members. Collaborative effort enhances the success of any
team. As the team members work to describe business processes, use
cases provide a repository of team members' business knowledge.
Asawritten document, each use case spawns meaningful discussion
within the group. The axiom, "the whole is greater than the sum
of the parts", applies here. Group discussion exposes in-depth
viewpoints that would otherwise remain hidden. With use cases,
the team captures these perspectives while identifying the related
business goals, conditions, and issues.

Il1l. Encourage common agreement about system
requirements

The process of writing and revising use cases produces three
important outcomes in the analysis team clarity, consensus, and
commitment. Remarkably, it is common for stakeholders to be
uncertain about how a process they own actually works! Writing
a use case helps stakeholders align the narrative with the details
of an existing process.

In a recent project, it became clear that stakeholders could not
agree about the specifics of several core processes. However,
consensus came quickly as the team wrote and revised use
cases.[6] For many stakeholders, these written documents offer
a foothold on a sometimes bewildering mountain of complex
business processes. Remarkably, use cases often help stakeholders
reach common agreement on "best practice" processes as well. In
a facilitated group setting, divergent perspectives are welcomed,
understood, and appreciated. As a by-product of this agreement,
team members inevitably commit to support improved processes
to both management and peers.

IV. Reveal process alternatives, process exceptions,
undefined terms, and outstanding issues

I always have the analysis team start a use case by developing
the "Main Course of Events" (see the sample use case). As the
group develops a coherent and ordered set of process steps, team
members tend to volunteer statements that begin with the words
"what about..." - a clue to previously unidentified "Alternative
Paths" to a successful outcome. The "Exception Paths" often arise
in a similar way. More of these become obvious when the team
considers what happens if any step in the "Main Course" fails. As
the facilitator of team meetings, carefully listen for any jargon used
by stakeholders. Write these terms down in front of the group and
ask for a definition for each one. Later, you'll add these definitions
into the project glossary. Also, listen for issues as they arise. Is a
process step fuzzy? Is there an area that needs more research, or
an item on which team members disagree? Write these down as
well and later include them in a project issue log.

V. Expose what belongs outside project scope

Constraints on the project may limit resources and/or the project
timeline. As a result, the analysis team may need to prioritize
development work, or separate project deliverables into phases.
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You can help the analysis team by creating a catalog of the use
case titles, and arranging them into some meaningful order (e.g.,
by sub-system or umbrella process). With this catalog, the analysis
team can prioritize the use cases. They may decide that some
fall outside the project scope, or that some are not needed in the
first project phase. Either way, you have given the stakeholders
an opportunity to declare which functions they need the most, or
which ones they need first.

V1. Transform manual processes into automated
processes

When software is being designed to automate aspects of an existing
system, the analysis team usually begins by writing "as is" use
cases to describe the current business processes. While this effort
is time consuming, the result is valuable. Besides revealing the
details of an existing business process (including business rules,
alternative paths, and exception paths), you will create a launching
pad for the team's imagination. As they are writing the use cases,
they often discover an improved process, recognize unnecessary
steps, or reach agreement on "best operational practices". The
"as is" use cases may also allow the system architect to propose
high-level process flow diagrams that represent how the new
system could work. While the first attempts may not be viable,
iterative review and revision by the analysis team may generate
a workable architecture for the new system. Use cases help the
development team...

VII. Understand business processes

Software developers often lack an understanding of the customer's
business. It is easy to forget that software systems should help
business people get work done -- effectively, efficiently, and
inexpensively. To achieve these objectives, the development
team must understand not only the business process the software
must support, but also the process' alternatives and exceptions.
Use cases provide this information in clear, structured language
that developers can readily understand.[2] Use cases also offer
a valuable perspective on the stakeholders' business goals,
assumptions, and operational rules. These features provide
developers with a solid foundation for developing cost-effective
solutions to business challenges.

VIIl. Recognize patterns and contexts in functional
requirements

Developers may view a set of use cases horizontally. For example,
one use case requires a customer lookup function. Another use
case requires a similar function but with customer data sorted
in a different order. The clever development team can find such
patterns within a set of use cases. Patterns are often discovered
in the "Business Rules" section of use cases as well. Developers
may transform these patterns into universal software objects.
As another aid to developers, use cases also reveal operational
context. The "Stakeholders Goals", "Pre-Conditions",
"Assumptions", and "Post-Conditions" give developers a sense
of how the software will be used. By reading these sections, the
developer understands what the role identified in the use case is
trying to accomplish, and what motivates him or her. Although
the analysis team may have prioritized and winnowed the use
cases, the development team views them from a far different
perspective.[1] As a good development teams writes code, they
search for coding efficiencies. While the analysis team may want
12 use cases completed in phase one, the technical manager and

the development team may see cost-savings in delivering phase
one software for the 12 use cases, plus two more from phase
two that are cheaper to build as part of phase one. Of course, the
analysis team and the development should jointly consider the
effect of this change.

IX. Discover gaps between the requirements and the
delivered software

Some years ago, I was asked to join a troubled project in which
the system design phase was nearly complete. Unfortunately,
detailed functional requirements were nowhere to be seen, and the
developers had already begun writing code! In order to catch up,
I taught a team of functional users to write use cases themselves.
Although we completed the narratives quickly, the developers
largely ignored our use cases. That condition changed, however,
after the developers installed their first software release. It was
clear to us that critical features were missing. The rooky analysis
team and I compared the delivered software to our use cases.
Although we created a long list of missing features, we challenged
the developers to close the gaps rapidly. The next installation was
acceptable.

X. Ensure the delivered software works properly

While use cases significantly differ from test cases, the former
may be used to derive the latter. The "Assumptions", "Pre-
Conditions", and "Post-Condition", "Main Course", "Alternative
Paths", "Exception Paths", and "Business Rules" sections are all
source material for creating good test scripts. Bundles of use cases
organized into system-wide process flows become a source for
writing comprehensive endto- end test scripts. As an added bonus,
the testing team develops test scripts from the use cases as the
development team begins its work. The test scripts are now ready
for use as developers complete programs.[§]

Example of use case diagram
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Test case:

Test Cases are the implementation of a test case design which will
help the software tester to detect defects in the application or the
system being tested. This should be the primary goal of any test
case or set of test cases. When I write a test case, I think of both

© 2014, IJARCST All Rights Reserved

www.ijarcst.com



ISSN : 2347 - 8446 (Online)
ISSN : 2347 - 9817 (Print)

Vol. 2, Issue 3 (July - Sept. 2014)

International Journal of Advanced Research in
Computer Science & Technology (IJARCST 2014)

types of test cases, positive test cases and negative test cases.
Positive test cases are those which execute the happy path in the
application and make sure that the happy path is working fine.
Negative test cases as the name suggests are destructive test cases
which are documented with some out-ofbox thinking to break the
system.[10] A Test Case should be documented in a manner that
is useful for the current test cycle and any future test cycles. Ata
bare minimum each test case should contain: Sr No, Summary or
Title, Description, Steps to reproduce, Expected Results, Actual
Results and Status of the test case or remarks.

Test Case in Sdic

Software Development Life Cycle, or Software Development
Process, defines the steps/stages/phases in the building of software.
There are various kinds of software development models like:

[ Waterfall model

(] Spiral model

[ Iterative and incremental development (like ‘Unified Process’
and ‘Rational Unified Process”)

[ Agile development (like ‘Extreme Programming’ and
‘Scrum’)

Models are evolving with time and the development life cycle can
vary significantly from one model to the other. It is beyond the
scope of this particular article to discuss each model. However,
each model comprises of all or some of the following phases/
activities/tasks.

Test case vs. use cases

A Use Case is not a substitute for a Test Case. I start with this
point because there is a growing trend of organizations using
Use Cases as Test Cases. Writing Use Cases takes a lot less time,
requires fewer resources and less expertise. Use Cases are user
scenarios—typical sequences of tasks performed on the software
by a typical user. A Use Case is useful for one purpose, in User
Acceptance Test (UAT), to verify the software works correctly
in typical workflows. Use Cases will include normal flow and
alternate flow sequences, but they are still confined to fairly
normal end-user workflows. Test Cases cover the software more
thoroughly and in more detail than Use Cases. Test Cases include
every function that the software is capable of (or is supposed to
be capable of); handling every type of data input/output, every
expected behavior, every design item, and every class of defect.
There are a lot of Requirements that are not covered in Use Cases.
But all Requirements must be covered in Test Cases. To satisfy
a Test Case, there may be one, two, or more test scripts. Ideally,
test scripts have stepby- step, click-by-click instructions that any
person off the street could see and instantly perform with no
training. (But because of reality constraints, test scripts often
assume knowledge common to the designated testers.) When
the test scripts pass, the Test Case passes. When the Test Cases
pass, the Requirements pass. Every part of a Test Case must be
traceable to specific items in the Requirements document, which
is not complete until you have captured implied requirements, and
converted them into documented Requirements.[9] For example,
if I’'m testing to verify that closing “print preview” takes the user
back to the “print dialog box,” then the Requirements document
better state that closing “print preview” must take the user back
to the “print dialog box.” If I am testing the boundary of max
characters allowed in a field, the Requirements document better
state the max characters allowed in that field. Then you can trace
the test back to the requirement.

The tool

The tool, which we call GenTCase (Generator for Test Cases),
can be used to layout the usecase diagram of any system. The tool
is also able to automatically generate the test cases of the system
according to the use-case diagram that has been formed previously.
The tool is developed using object-oriented approach with C++
programming language. The tool has 3 major components as
shown in The workspace is used as a place for a user to provide
the system’s requirements by means of a use-case diagram. In
the workspace, a Toolbox is used to create, edit and display the
use-case diagram. The Toolbox consists of standard symbols and
arrows for a use-case diagram such as symbols for an actor and
a use case, and arrows for connecting an actor with use cases as
well as arrow for generalizations. In the Workspace, a user can
also type-in the text for each of the use cases used in the Text Box
provided by the tool. The Workspace will allow a user of the tool
to layout the use- case diagram according to any system. Once
the use-case diagram has been finalized, the user can generate the
test cases by using the generator of the tool. The Engine will take
all the use cases and search the keywords used in the provided
database. The database consists of most standard keywords of
a use case. Once the use case used matches the keyword inside
the database, the engine will generate its respective test cases
according to its use case. Intelligent search technique is used to
search all the metadata fields in the entire database.

The intelligent searching technique includes three major processes.
First, the keywords are pre-processed by some automatic text
operation methods. The result is a collection of metadata, which
is considered the logical view of the use case diagram. Next,
the metadata describing the logical views are used to construct
a metadataoriented index. An index such as this “allows fast
searching over large volumes of metadata field”.

During the retrieval, the information retrieval engine first performs
similar text operations on the user query as those performed on
the original use cases. The output of the text operation is a list
of metadata, each of which is used to locate, through the index,
a list of all the documents in which it occurs. When multiple
metadata are present in the query, the search returns the union
of the additional information retrieved by all the words. In short,
searching is a process of matching keywords in the use cases with
those in the query. Lastly, every retrieved metadata is evaluated
by its relevance to the query and the additional information of
use cases. The way the engine works is by choosing the shortest
time-to-locate the object being searched. This will ensure the
result returns in few seconds.

The tool will produce the test cases based on the use-case diagram
provided in the workspace. These test cases are generated
automatically from the tool as the output of the tool. The output
is displayed on the screen as well as stored in a file with extension
.txt, namely output.txt. A user can open this output file by using a
Notepad or Microsoft Word. The output can be used as a checklist
for a programmer to test the system that he or she will develop
according to the provided test cases. These test cases can also be
used to validate the results of the test cases so the requirements
of the system are meet.

User who uses the tool can layout the use cases using the Workspace.
The Toolbox is used in order to ease the drawing of the use-case
diagram. Then, the button for Generator of test cases (GTC) in
the Workspace can be used to generate the test cases.[7]
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XI. Conclusion and Future Work

Gent Caseisatool thatis able to generate the test cases automatically
according to the system’s requirements. The test cases can be used
as a checklist for a programmer to validate that the system meets
its requirements. The purpose of Gent Case is to reduce the cost of
testing the system. However, Gent Case has its limitations where
the use cases used are only for functional requirements of a system.
The tool is unable to capture the non-functional requirements of
a system. Therefore, the nonfunctional requirements need to be
captured and tested outside of the tool.
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Selection of the best nutrients is one of the most critical stage in media optimization for polygalacturonase production.
Plackett-Burman design was used to screen various pectin substrates, nitrogen sources and mineral nutrients for
polygalacturonase production by Aspergillus awamori MTCC 9166. Fifteen different pectin sources like crude pectin,
polygalacturonic acid, orange peel, citrus peel, jackfruit peel, etc. were selected for polygalacturonase production using
16 experimental design of Plackett-Burman. Similarly, eleven nitrogen sources like yeast extract, tryptone, casein
hydrolysate, sodium nitrate, ammonium chloride, etc. and eleven mineral nutrients like NaCl, MgSO,, KH,PO,, CaCl,, etc.
were screened for polygalacturonase production using 12 experimental design of Plackett-Burman. The enzyme production
was studied for 5 d, where the maximum production was observed on 3" d and so this data was analyzed using Indostat
software to obtain regression coefficients and t-values. Based on these values significant nutrients like seven pectin sources
(orange peel, jack fruit rind, apple peel, pine apple peel, mango peel, banana peel & tomato pulp), four nitrogen sources
(urea, yeast extract, casein hydrolysate & potassium nitrate) and four mineral nutrients (NaCl, KH,PO,, CaCl, & KH,PO,)
were selected for second level screening of efficient nutrients for polygalacturonase production using 16 experimental
design of Plackett-Burman. Orange peel as pectin source, casein hydrolysate as nitrogen source and NaCl showed maximum
enzyme production and so were selected for further quantitative optimization.

Keywords: Aspergillus awamori MTCC 9166, mineral nutrients, nitrogen sources, pectin sources, Plackett-Burman design,

polygalacturonase

Introduction

Pectinases are a group of enzymes that degrade
pectins present in middle lamella and primary cell walls
of plant tissues'. Pectinases produced by different
microbes are divided into depolymerizing enzymes and
saponifying enzymes. Depolymerizing enzymes are
polymethylgalacturonases, pectin lyases,
polygalacturonases and pectate lyases, and saponyifying
enzymes are pectinesterases™. These enzymes have
wide applications in food industry for clarification of
fruit juices and winesz’4, coffee and tea fermentationsz,
extraction of essential oils’, etc. They have significant
commercial value and today 75% of the estimated sale
of industrial enzymes is contributed by pectinases’.

The production of pectinolytic enzymes has been
widely reported in bacteria and filamentous fungi’.
Fungal polygalacturonases are very significant for
clarification of fruit juices and wines, and for

*Author for correspondence:
Tel: +91-40-27682246/27090661
Mobile: +91-9948693767
E-mail: gopalred @hotmail.com

extraction of vegetable oils®. Their significance in
clarification of fruit juices is due to the fact that their
optimal pH is closer to that of many fruit juices.

Nutritional factors like pectin, nitrogen, mineral
nutrients are significant as components of low cost
production media that is of great interest in the
industry. It is also known that 30-40% of the
production cost of industrial enzymes is accounted for
the cost of growth or fermentation medium®’. In our
earlier study, a fungal polygalacturonase producer
along with multienzyme production ability was
screened'’. Effective screening and selective isolation
of pectinolytic microorganisms from different sources
was done using enrichment culture technique. Different
bacteria, yeasts and molds for enzyme production were
screened. They were tested for pectinolytic activity and
multienzyme production and one isolate characterized
as Aspergillus awamori MTCC 9166 was selected for
the study and it was deposited at Microbial Type
Culture Collection and Gene Bank (MMTC), Institute
of Microbial Technology, Chandigarh, India. The strain
had a positive character of pellet formation, which
could be very useful in product recovery.
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Polygalacturonase is known to be produced by
different fungal strains like those of Aspergillus,
Penicillium and Rhizopus using pectin as substrate''.
It is reported that A. niger produced 14.5 U/mL'
P. frequentans produced 3 U/mL" and A. awamori
produced 0.046 U/mL'. The strain under study,
A. awamori MTCC 9166 produced 17.8 U/mL
initially'® and it improved after the media optimization.
As a result, the enzyme yields increased to an average
of 800 U/mL for pectin sources and 30 U/mL for
nitrogen and mineral nutrients.

In the present study, locally available wastes or
cheaper materials were used as pectic substrates.
Different nitrogen and mineral nutrients were
screened using Plackett-Burman' statistical design in
an attempt to optimize suitable production medium.
This design is a statistical methodology used to screen
up to n-1 variables in just n number of experiments.

Materials and Methods
Microorganism

A. awamori MTCC 9166 strain was isolated from
vegetable dump yard soil and maintained on PDA
slants in a refrigerator'’.

Inoculum Preparation

Fungal spores were scrapped from PDA slants and
added to water to get a concentration of 10°
spores/mL spore suspension.

Pretreatment of Solid Substrates
Peels of various fruits like apple, banana, citrus
(sweet lime), jackfruit rind, mango, pine apple, etc.
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were subjected to water treatment till sugar free.
These were dried and powdered and their pectin
content was determined by carbazole method'.

Screening of Nutrients

Sixteen run Plackett-Burman (PB) design of
15 variables at two levels (+1 and -1) was used for
screening of pectin rich sources (Table 1). Submerged
fermentation was carried out in 250 mL Erlenmeyer
flasks containing 50 mL Czapek broth with 1%
commercial pectin (citrus peel pectin, S D Fine
Chemicals) and other raw pectins. The flasks were
inoculated with 1x 10° spores/mL. The spore number
was estimated by direct microscopic count using
haemocytometer. Flasks were incubated for 5 d at
28°C in an Orbital shaker incubator at 200 rpm. Broth
samples were collected after 48 h (3" d) and assayed
for the enzyme activity.

The fifteen pectin sources, namely, pectin crude
(S D Fine Chemical), polygalacturonic acid, orange
peel, sweet lime peel, jack fruit peel, apple pomace,
sapota peel, pineapple peel, mango peel, banana peel,
guava pulp, sugar cane bagasse, papaya peel, tomato
pulp and lemon peel, were tested for their significant
effect on production of polygalacturonase (PGUase)
enzyme. Eleven nitrogen sources (including organic and
inorganic), namely, urea, yeast extract, tryptone, casein
hydrolysate, corn steep liquor, peptone, ammonium
sulphate, sodium nitrate, ammonium chloride,
ammonium nitrate and potassium nitrate, were tested for
their significant effect on production of PGUase enzyme
using 12 run Plackett-Burman design”. Based on

Table 1—Plackett-Burman 16 experimental design for 15 pectin sources for PGUase production by A. awamori MTCC 9166

o

D E
- +

G H
-+

uns A

v+

5 O 0N B WRN —
G+ o+ o+
T ST ST S S S
L e I T
T T TR T T S
+ 4+ 0+ o+ 4

—

w
1

+
1

H
S
\
1
+
.
1
L R I

15 -
16 - - - -

D+

*PGUase activity (U/mL)

[ S

N O T

J K L M N O Setl Set2
- + - + + + 854* 825%
+ - + - + + 657 647
+ + - + - + 484 474
- + + - + - 647 637
- - + + - + 555 567
- - + + + 927 935
- + - - + + 628 658
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[A, Pectin crude; B, Polygalacturonic acid; C, Orange peel; D, Sweet lime peel; E, Jack fruit peel; F, Apple pomace; G, Sapota peel; H,
Pineapple peel; I, Mango peel; J, Banana peel; K, Guava pulp; L, Sugar cane bagasse; M, Papaya peel; N, Tomato pulp; & O, Lemon peel]
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unidimensional experiments, concentrations of variables
were fixed. The lower and upper levels fixed for the
selected carbon sources were 0.1 and 1% and for the
selected nitrogen sources were 0.02 and 0.2%,
respectively. Similarly eleven mineral nutrients, namely,
NaCl, MgSO4, KH2PO4, CaClz, CUSO4, FCC13, MHSO4,
ZnS0O,, CoCl,, ZnCl, and K, HPO,, were selected for
PGUase production and their lower and upper levels
were 0.005 and 0.05%, respectively. The physical
parameters like temperature, pH and agitation were held
constant at 28°C, 5.5 and 200 rpm, respectively.

Enzyme Assay

Fermented broth was cold centrifuged at 4°C,
5000 rpm for 10 min and supernatant was taken as
enzyme source. Sodium acetate buffer (0.05 M, pH 5.5)
was used for assaying PGUase. One mL of enzyme
with 1 mL substrate (1%) was incubated at 50°C
temperature and the D-galacturonic acid released
from polygalacturonic acid as substrate was
measured'®'”. One unit of enzyme activity is defined
as the amount of enzyme required to produce 1 p
mole of galacturonic acid per minute at 50°C*'°.

Statistical Analysis

All experiments were conducted in triplicates and
repeated thrice. Statistical analysis of the data was
done using INDOSTAT software. The enzyme
production was studied for 5 d, but maximum
production was recorded on 3 d and this data was
analyzed using Indostat software to obtain regression
coefficients and t-values. The most important
nutrients under different categories were selected after
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statistical analysis based on regression coefficients
and highest t-values. Those with p-values less than
0.005 were considered to be significant and
shortlisted for further optimization studies.

Results and Discussion

Screening of fifteen pectin sources was done for
PGUase production by A. awamori MTCC 9166 using
the sixteen run Plackett-Burman design. PGUase
production was found to be maximum in combination
6 followed by 10 (Table 1). Seven variables, namely,
orange peel, jack fruit peel, apple pomace, pine apple
peel, mango peel, banana peel and tomato pulp, were
found to be significantly affecting PGUase production
as their P values were equal to zero with positive
regression coefficients (Table 2). These were selected
for further screening.

Similarly when 11 nitrogen sources were screened
using 12 run design and PGUase production was found
to be maximum in combination 5 (Table 3). Among the
11 variables, 4 variables were found to be significantly
effecting PGUase production with P values <0.001
(Table 4). These were urea, yeast extract, casein
hydrolysate and potassium nitrate. They had positive
coefficients over enzyme production and they could be
selected for further screening. Other variables,
ammonium chloride, ammonium nitrate, sodium
nitrate, tryptone, potassium nitrate, peptone and corn
steep liquor were found to be insignificant. Among
11 wvariables screened, NaCl, K,HPO,, CaCl, and
KH,PO, were comparatively more significant in
affecting PGUase production (Table 5) as their regression

Table 2—Estimated effects and coefficients of pectin sources for PGUase production by A. awamori MTCC 9166 using
Plackett-Burman design

Variable Term Effect Regression
coefficient

Constant 363.91 727.81

A Pectin Crude 4.33 8.65

B Polygalacturonic acid -25.55 -51.09

C Sweet lime peel -4.70 -9.40

D Orange peel 20.34 40.68

E Jack Fruit peel 14.14 28.28

F Apple pomace 6.35 12.71

G Sapota peel 0.33 0.65

H Pine apple peel 22.79 45.59

I Mango peel 26.04 52.09

J Banana peel 20.79 41.59

K Guava pulp -8.30 -16.60

L Sugar cane bagasse -22.54 -45.09

M Papaya peel -2.67 -5.34

N Tomato pulp 18.01 36.03

(0] Lemon peel -20.7 -41.4

*Insignificant

Standard error t p Significance
coefficient

6.31 115.34 0.000

1.99 4.33 0.001 *

1.99 25.6 0.000 *

1.99 4.71 0.000 *

1.99 20.28 0.000 Significant
1.99 14.17 0.000 Significant
1.99 6.37 0.000 Significant
1.99 0.32 0.747 *

1.99 22.80 0.000 Significant
1.99 26.10 0.000 Significant
1.99 20.84 0.000 Significant
1.99 8.34 0.000 *

1.99 22.59 0.000 *

1.99 2.67 0.017 *

1.99 18.05 0.000 Significant
1.99 20.75 0.000 *
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Table 3—Plackett-Burman 12 experimental design for 11 nitrogen sources ( NS) and 11 mineral nutrients (MNs) for PGUase production
by A. awamori MTCC 9166

Runs A B C D E F G H 1 J K Set INS  Set2 NS Set 1 MNs  Set 2 MNs
(U/mL)*  (U/mL)* (U/mL)* (U/mL)*
1 + - + - + - + + + - - 26.38 26.38 32.5 31.5
2 + + - + - - - + + + - 27.42 27.42 38.6 38.2
3 - + + - + - - - + + + 10.53 10.53 20.2 20.2
4 + - + + - + - - - + + 40.18 40.18 60.4 60.3
5 + + - + + - + - - - + 55.65 55.65 452 45.1
6 + + + - + + - + - - - 23.50 23.50 23.5 23.5
7 - + + + - + + - + - - 20.40 20.40 27.2 27.2
8 - - + + + - + + - + - 18.50 18.50 19.5 19.5
9 - - - + + + - + + - + 23.50 23.50 23.5 23.5
10 + - - - + + + - + + - 14.30 14.30 18.5 18.6
11 - + - - - + + + - + + 13.50 13.50 21.5 21.3
12 - - - - - - - - - - - 12.20 12.20 20.2 20.2

*PGUase activity

Nitrogen sources (NS): A, Urea; B, Yeast extract; C, Tryptone; D, Casein hydrolysate; E, Corn steep liquor; F, Peptone; G, Ammonium
sulphate; H, Sodium nitrate; I, Ammonium chloride; J, Ammonium nitrate; & K, Potassium nitrate

Mineral Nutrients (MNs): A, NaCl; B, MgSO,; C, KH,POy; D, CaCl,; E, CuSOy; F, FeCl;; G, MnSOy; H, ZnSOy; 1, CoCly; J, ZnCly; &
K, K,HPO,

Table 4—Estimated effects and coefficients of nitrogen sources for PGUase production by A. awamori MTCC 9166 using
Plackett- Burman design

Variable Term Effect Regression Standard error t p Significance
coefficient coefficient
Constant 11.11 2222 1.29 17.10 0.000

A Urea 3.83 7.66 0.41 18.65 0.000 Significant
B Yeast Extract 1.07 2.14 0.41 5.21 0.000 Significant
C Tryptone -0.07 -0.14 0.41 0.34 0.735 *

D Casein hydrolysate 3.62 7.24 0.41 17.64 0.000 Significant
E Corn steep liquor 0.385 0.77 0.41 1.88 0.087 *

F Peptone -0.76 -1.52 0.41 3.70 0.003 *

G Ammonium sulphate 0.695 1.39 0.41 3.40 0.006 *

H Sodium nitrate -0.805 -1.61 0.41 3.92 0.002 *

I Ammonium chloride -1.81 -3.62 0.41 8.81 0.000 *

J Ammonium nitrate -1.68 -3.36 0.41 8.18 0.000 *

K Potassium nitrate 1.89 3.78 0.41 9.21 0.000 Significant
*Insignificant

Table 5—Estimated effects and coefficients of mineral nutrients for PGUase production by A. awamori MTCC 9166 using
Plackett- Burman design

Variable Term Effect Regression Standard error t P Significance
coefficient coefficient
Constant 14.555 29.11 1.06 27.32 0.000

A NaCl 3.790 7.58 0.33 22.50 0.000 Significant
B MgSO, -0.030 -0.06 0.33 0.19 0.847 *

C KH,PO, 0.830 1.66 0.33 4.94 0.000 Significant
D CaCl, 3.240 6.48 0.33 19.24 0.000 Significant
E CuSO, -1.965 -3.93 0.33 11.60 0.000 *

F FeCl; 0.100 0.20 0.33 0.59 0.565 *

G MnSO, -0.885 -1.77 0.33 5.26 0.000 *

H ZnSO, -1.685 -3.37 0.33 10.01 0.000 *

I CoCl, -1.465 -2.93 0.33 8.70 0.000 *

J ZnCl, 0.465 0.93 0.33 2.77 0.018 *

K K,HPO, 2.325 4.65 0.33 13.82 0.000 Significant

*Insignificant




506 INDIAN J BIOTECHNOL, OCTOBER 2014

coefficients were positive with P values < 0.001.
However CuSO,, MnSO,, ZnSO, and CoCl, had
negative coefficients and found to be insignificant for
PGUase production.

Nutritional parameters play vital role in enzyme
production. The important nutrient substrates are
mostly carbon and energy sources, a nitrogen source
and mineral nutrients. With interest to screen the
efficient nutrients for PGUase production, the effect
of carbon sources, nitrogen sources and mineral
nutrients were studied. Media optimization studies are
generally done using unidimensional approach, which
is both laborious and time consuming, especially for
large number of variables. Statistical methods give
scope for study of different nutrients at different
levels by performing minimum experiments, which
saves both time and materials. In the present study,
the Plackett-Burman design'> was selected for
screening nutrients as n-1 variables in n experiments.
The statistical approach also gives scope for
interactive and collective effect of nutrients on
production of a product. There are reports of use of
Plackett-Burman design in production of pectin
lyases® and protopectinase'®.

Selection of pectin rich raw substrates for enzyme
production is important as they not only serve as
carbon and energy sources but also induce the
inducible enzymes like PGUase. Earlier, studies in
A. awamori on effect of glucose and pectin on
PGUase production reported that addition of 0.4%
pectin gave maximum enzyme production’. Similarly
Nair et al" also reported that A. foetidus NCIM 510
responded to the medium containing pectin without
any additional sugars for pectinase production.
Production cost of industrial enzymes is much
influenced by the growth and production medium.
Costs for pectic substrates, the chief carbon source,
can be reduced by using fruit and vegetable waste as
pectin sources for PGUase production. Earlier reports
indicated the use of various agro-industrial wastes™ 212,
such as, sugar cane bagasse, lemon peel and apple
pomace, as substrates for PGUase production.
Therefore, the present study concentrated on this
aspect and pectin rich substrates like orange peel, jack
fruit peel, apple pomace, pine apple peel, mango peel,
banana peel and tomato pulp showed good response
for PGUase production.

Nitrogen sources have a profound effect on the
production of PGUase in culture medium. Nitrogen
sources are very much required for enzyme

biosynthesis as they supply amino acids and various
cellular proteins. In the present study, urea, yeast
extract, casein hydrolysate and potassium nitrate were
found to be more significant variables for PGUase
production (Table 4). Similar findings were reported
for production of PGUase from Mucor circinelloides
ITCC 6025%. Further, maximum PGUase activity was
obtained when NH,CI was used as nitrogen source”
and it was reported that nitrogen limitation had
adverse effect on the PGUase production®.

Mineral nutrients when tested for PGUase
production by A. awamori MTCC 9166 revealed that
among the 11 variables screened, NaCl, KH,PO,,
CaCl, and K,HPO, were more significant in affecting
PGUase production (Table 5). This response could be
due to the fact that NaCl and CaCl, showed good ion
balancing nutrients, while phosphate sources like
KH,PO, and K,HPO, provide the much necessary
phosphates.

Thus, the present study was useful in providing a
number cheaper and locally available carbon (pectin),
nitrogen sources and mineral nutrients for PGUase
production. Good response from cheaper pectin
sources like fruit peels is significant as low cost
production media can be designed. The statistical
design allowed to efficiently screen n-1 variables in
just n number of experiments saving both time and
chemicals, which is also a very important aspect in
designing production medium.
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Abstract: The transition form no reuse to informal code reuse in which chunks of code are copied adapted slightly, and then incorporated the
new systems occurs when developers are familiar with each other’s code and trust each other, later on the trend has changed and the
programming paradigms’ has changed there is evolution of object orientations, which formally “ Never rewrite the code but reuse the code”
reusability can be achieves by inheritance at the programming level but the context here is at the product level, which can be achieved by using
component technologies which is order of the day, component is a readily available software module which can be used directly or can be tailor
made according to the specification. For better reusability the company must have vision towards the market to find out which companies they
create, the organizational strength must emphasize on domain engineering and application engineering. The company has to maintain reuse
manager for the management of these components in a better way. Using component technologies the company can able to save development

cost, time and can deliver product with quality.

Keywords: Software Reuse, Domain Engineering, Software Application Engineering, Software Cost.

I INTRODUCTION

The basic concept of systematic software reuse is
simple. Develop systems of components of a reasonable size
and reuse them. Then extend the idea of “Component
Systems” beyond code alone to requirements, analysis
models, design, and test. All the stages of the software
development process are subject to “reuse”.

Developers can save problem-solving effort all along
the development chain.[5] They can minimize redundant
work. They can enhance the reliability of their work because
each reused component system has already been reviewed
and inspected in the course of its original developments.
Code components have passed unit and system test
elsewhere and often have stood the test of use in the field.
By these means developers can reduce development time
from years to months or to weeks instead of months.

1. REUSE INVOLVE CONCURRENT
PROCESSES

The reuse community has come to understand on the
basis of its experience that making systematic reuse
effective requires major changes in the way organizations
develop software. In the past the software process has
focused on developing each application from scratch. At
most, individual developers have shared code on an ad hoc
basis.

The new way links many application development
projects with processes that identify and create reusable
assets. To do so, they must overhaul their business and
organizational structures. We have come to understand that

© 2010-14, IJARCS All Rights Reserved

this significant organizational change can be thought of in
terms of business process reengineering. It is rethinking of
everything pertaining to software from there stand point of
those who ultimately benefit from good software obtained
quickly reliably and inexpensively.

Substantial reuse requires, first of all, that reusable
assets be identified in terms of a system architecture. Then
the assets must be created and appropriately packaged and
stocked. Potential users must have confidence in the
components integrity, secondly an organization must
refashion its systems engineering process so that developer
can identify opportunities for reuse and work selected
components into the process.

Systematic software reuse is thus the purposeful
creation, management, support, and reuse of assets. As
illustrated in figure below this can be expressed in terms of
four concurrent processes. We call the people in the reusable
asset processes, creators, and those in the development
projects, reusers.

Figure: 1
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a. Create: This process identifies and provides reusable
assets appropriate to the needs of the reusers. These
assets may be new, reengineered, or purchased of
various kinds such as code, interfaces, architectures,
tests, tools and so on. This process may include
activities such as inventory and analysis of existing
applications and assets, domain analysis, architecture,
definition, assessment of reusers needs technology
evolution reusable asset testing and packaging.[1]

b. Reuse This process uses the reusable assets to produce
applications or products. Activities include the
examination of domain models and reusable assets, the
collection and analysis of end-user needs the design
and implementation of additional components
adaptation of provided assets, and the construction and
testing of complete applications.

c. Support: This process supports the overall set of
processes and manages and maintains the reusable
asset collection. Activities may include the
certification ~ of  submitted  reusable  assets.
Classification and indexing in some library,
announcing and distributing the asset, providing
additional documentation, collecting feedback and
defect reports from reusers.

d. Manage: This process plans, initiates, resources,
tracks and coordinates the other processes. Activities
include setting priorities and schedules for new asset
construction, analyzing the impact and resolving
conflict concerning alternative routes when a needed
asset is not available, establishing training and setting
direction.

A. Domain engineering:

In most reuse programs to date, a key activity
associated with the create process is a fairly systematic way
of identifying potentially reusable assets, and an architecture
to enable their reuse.[2] This activity is called domain
engineering in the systematic reuse community. The
development of reuse process is also sometimes called
application system engineering. The essence of systematic
software reuse is that initial investment by the creator to
identify and carefully structure reusable assets will enable
reusers to build application rapidly and cost effectively.

Domain engineering reflects the idea that sharing
between related applications occurs in one or more
application domain or problem domain or solution domains.
Reuse of the assets then occurs during a subsequent
application system engineering phase.

Sometimes domain engineering has been loosely
described as just Ike ordinary systems engineering such as
structure analysis structured design or object oriented
analysis object oriented design except that it applies to a
family of systems rather than just one.[4] It is like systems
engineering but it is also more that one of kind systems
engineering. It seeks the family of similar systems that can
inhabit a domain. As a result domain engineering is more
complex that established systems engineering. Therefore
management should not turn to it without forethought and
should establish domain engineering only when it foresees a
business benefit in reuse.

B. Application System Engineering:

This activity has long existed in the form of building
applications from scratch, possibly with the aid of a few
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back pocket programs. The goal now is to make use of the
extensive set of reusable assets that have been provided. The
intent is to build the application much more rapidly and cost
effectively.[3]

Application system engineering specializes and
assembles these components into application. These
applications are largely constrained to fit the architecture
and the components. Typical applications usually consist of
components from several different sets of components.

Starting from the models of the architecture and
reusable components, the reusers puts together available
reusable assets to meet at least the bulk of the new set of
requirements. This is sometimes called a delta
implementation because it is an outgrowth of what already
exists.

The reusers have to find and specialize components by
exploiting a variability mechanisms provided. If it is not
possible to meet all the new requirements with the available
reusable components additional programming will be
needed. This programming may be done by the creator,
producing new reusable components or by the reusers.

Finally the components are integrated and the
application tested.

Table: 1

Domain engineering Application system

Engineering

Define and scope domain Do delta analysis and design
relative to domain model and

architecture

Analysis examples needs trends | Use component systems as
starting point

Develop domain model and | Find specialize and integrate
architecture components

Structure  commonality and | Exploit variability mechanism

variability language generators.

Engineer reusable component
systems languages and tools

1. REUSE REQUIRES CHANGED IN
ORGANIZATION

The traditional software organization was a senior
manager over a number of project managers. The senior
manager allocated resources, such as people coming off
projects that were completing, to projects that were building
up. Each project manager ran his or her own project. There
was no organized source of reusable components. An
organization geared for reuse is different.[4]

A systematic reuse process is different because it
involves two primary functions, which usually find
expression as two organizations. One is the creator or
domain engineering organization. The second is the reuser,
or application engineering organization.[8] Companies with
experience in systematic use generally find that a third
function evolves that of support it in turn finds expression in
organizational form as shown fig.
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Feuse Manager

M M ] M
Support Feusers
Figure: 2
Experience shows some problems with other

organizational structures. For example if creators are put
into the project organizations under project managers
focused on getting something out the door, that objective
often results in delaying, or even forgetting the creator
objectives.[7] This pressures explains why setting goals on
how much software is to be contributed to a library and
establishing financial rewards for reuse have not worked.

However, if creator and reusers functions are totally
separated, as happens when a reuse repository is set up in a
geographically separate area, the creators tend to be working
in a vacuum. That is the reusable components do not meet
the practical needs of the reusers or they may appear too late
to meet schedule needs.

The creators must be close enough to the reusers to
keep reusable components practical. At the same time they
must be insulated from daily project pressures if they are to
get reusable components designed and built. The result is
the three-function organization diagrammed in figure above.

Impraved time to market costs, quality

Reduced
mairtenance

—_— = . 3o = @ m

[educed development
time

[rormal code

reuse

Black -box
code reuse

Hone

Broader

Coverage

Even with this organization structure, the pressures are
still present. The creator and reusers functions have distinct
goals. Creators need to build high quality assets that will
serve the needs of many reusers over years of product
cycles. Reusers have the usual business goals more faster,
cheaper for example a project manager facing tight
deadlines and a high challenging problem might kill to get a
high qualified creator on his or her team. That would
interfere with the more long-range goals of the creator
organization. There is no right answer to issues such as this
one. That is why the diagram shows a senior manager over
all three functions. He or she has to adjudicate the interests
of creators and resuers. Some organizations have labeled
this post the “reuse manager”. That title has the advantage of
focusing attention on the overall goal.

V. INCREMENTAL ADOPTION OF REUSE

A company faces two conflicting pressures. On the one
hand, it must keep the existing operations going. They are
the activities that bring in the funds which keep the
company going. Line managers are keenly aware of this
need. On the other hand it must keep updating it practices
because as it often seems, competition never sleeps.
Unfortunately Line managers find it difficult to inaugurate
new practice while keeping the old practices in motion.[10]
Obviously a successful company has to do both. The
adoption path common to several reuse strategies is to start
with focused pilot projects. As these pilots meet a degree of
success, expand them incrementally, increasing reuse
coverage and penetration into the organization. Observation
of the introduction of business process reengineering and
indeed change management in general further reinforces this
stepwise approach.

[epaid custom product

/ Uomain-specific
reuse-driven

organization

Iteroperability high
reuse levels

Architected
reusE

Managed work
product reuse

Investment , experience, time

The above figure illustrates some of the steps that a
typical organization may progress through. This figure is
based on synthesis of experience at several organizations.
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Figure: 3

What we observe is that the benefits due to reuse, such as
improved time to market (TTM), or higher-quality systems,
or lower overall development costs, increase as the levels of
reuse and the sophistication of the reuse program
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increase.[9] Furthermore it takes time investment and
experience with reuse in each organization to get to those
levels of reuse. So what seems to happen is that the
organization moves from stage to stage as it consolidates it
gain and feels the pressure for more improvement.

For example, the transition from no reuse to informal code
reuse in which chunks of code are copied adapted slightly,
and then incorporated into the new system occurs when

developers.
a. Are familiar with each other’s code and trust each
other

b.  Feel the need to reduce time to market, even though
they would prefer to rewrite the software.

a) This strategy works — for a while. Development
time is reduced, and testing is often less tedious
than with totally new code. But as more products
are developed using this approach, maintenance
problems increase. Multiple copies of the software,
each slightly different have to be managed. Defects
found in one copy have to be found and fixed
multiple times. This often leads to a black box code
reuse strategy, in which a carefully chosen instance
of code is reengineered, tested and documented for
reuse.

b) Measure progress: Management will use a variety
of measurements to gauge the progress of reuse
programs. Fundamentally, they appear to fall into
three categories. [6]

The first category measures levels of reuse within an
application area for example each completed system
employs 75% of reused components.

A second measures the properties of reusable
components for the purpose of assessing their intrinsic
reusability. These include measures of size, complexity,
cohesion, and coupling to other components.

The third category measures process efficiency and
savings in development time and cost.

An survey has taken out, the following are the metrics

We have taken parameter of the product development
and the results as follows.

Table: 4
S.No Item Scale
1 Time 4
2 Cost 5
3 Quality 4

Time, cost and quality are the basic principles of
software engineering and the above table represents the
success of reuse. The graphical representation of the above
table

BTime
B Cost

Cuality

Figure: 4

A graph has been considered to show the effectiveness
of reuse in the companies.

Table: 5
Reuse %
With components 60%
Without components 0
Scaling from 1 - 10

Table: 6

taken out by discussion from IT Professionals. SNo | Item With Component | Without
Technology Component
Table: 2 Technology
SNo Item With Reuse Without Reuse 1 Time to delivery | 40% More 10
1 Time to | Reduced by 40% At delivery time 2 Cost 60% Max 10
delivery
2 Cost Reduced by 60% Total product cost 3 Quality 100% 60%
3 Quality Increments due to | Depends on the — 5
components usage | development up to 4 Maintains easy 40% product
100% 80% development cost.
4 Maintains Easy & 100% Has to work due
to authentication
engineering, V. CONCLUSION

Scaling of reuse effect on product development. The
following is the data compiled after having hands on
experience on reuse factor of the software product
development.

Scaling from 1- 5

Table: 3
Scale Intensity Remarks
1 Trivial Not much impact on product.
2 Small Less impact up to 10%
3 Medium Impact on application developer
4 High Good impact on application developer
with respect domain engineering
5 Very High Recommended to go for reuse

© 2010-14, IJARCS All Rights Reserved

a. A component has to be used three to five times in
application projects to recover the initial cost of
creating it and the ongoing cost of supporting it.

b. It costs 1.5 to 3.0 times as much to create and support
a reusable component as it does to implement a similar
component for a single application.

c. It costs only one quarter as much to utilize a reusable
component as it does to develop a new one from
scratch.

d. It takes two or three product cycles, usually about
three years, before the benefits of reuse become
significant. It takes time for the accumulating benefits
to pay off the start-up cost.
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ABSTRACT

To perform operations the processor has to fetch the
instructions from the memory in this process the time taken to
fetch the instructions from the larger memory block (main
memory) is more i.e., it does not reach the processor speed of
execution, to decrease the gap between the processor speed of
execution and data fetching of the processor we go for the cache
memory. The cache memory performance is the most significant
factor in achieving high processor performance because cache
memory is the very small in size than the main memory it will
helpful in fetching the data very fastly which increase the
performance of the processor if the data is not present in the
cache memory then it fetch the data from the main memory and
stored in the cache memory.

The cache memory work on the principle of locality. Cache
works by storing a small subset of the external memory contents,
typically out of its original order. Data and instructions that are
being used frequently, such as a data array or a small instruction
loop, are stored in the cache and can be read quickly without
having to access the main memory. Cache runs at the same speed
as the rest of the processor, which is typically much faster than
the external RAM operates at. This means that if data is in the
cache, accessing it is faster than accessing memory.

In this paper we are going to increase the performance of the
processor by a new policy called write-through and a new cache
architecture referred to as way-tagged. In this way-tagged
process we are having L1 cache and L2 cache and the address at
which the data have to be stored is divided into three parts tag,
index and offset address and the data which is going to be stored
in the L1 & L2 caches are stored with reference with the tag
address and the copy of the tag address is stored in the way-tag
array. Way-tag array is an array where the way-tag address of
the data is stored.

When the processor required the data to perform the required
operations first it check the L1 cache and if the data is present in
the L1 cache it fetches the data otherwise it check the L2 cache
for the data and similarly if the data is not present in L2 cache
the processor checks the data in the main memory .while
processor fetching the data from the main memory it stores the
data in the L2 & L1 cache respectively and stores the way-tag
address in the respectively L1 and L2 way-tag arrays.

By this process of way-tag we are going to increase the
performance of the processor than the previous cache process.
Simulation results on the ModelSim and synthesis results on
Xilinx demonstrate that the proposed technique achieves total
power saving of 56.42% and dynamic power saving of 41.31% in
L2 caches on average with small area overhead and no
performance degradation.

Furthermore, the idea of way tagging can be applied to existing
low-power cache design techniques to further improve energy
efficiency.

Index Terms— Cache, dynamic power, write-through policy.

l. INTRODUCTION

A general-purpose processor is a finite-state automaton that
executes instructions held in a memory. The state of the system
is defined by the values held in the memory locations together
with the values held in certain registers within the processor
itself (see Fig. 1). Each instruction defines a particular way the
total state should change and it also defines which instruction
should be executed next.

FF.FFg
Linstructions ‘
- - N| ————
@isters ‘ | address data
= |.
-
processor
instructions
memory
d dat
ke 00,00,

Fig.1: The state in a stored-program digital computer

If we want to make a processor go fast, we must first
understand what it spends its time doing. It is a common
misconception that computers spend their time computing, that
is, carrying out arithmetic operations on user data. In practice
they spend very little time ‘computing’ in this sense. Although
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they do a fair amount of arithmetic, most of this is with
addresses in order to locate the relevant data items and program
routines. Then, having found the user's data, most of the work
is in moving it around rather than processing it in any
transformational sense.

At the instruction set level, it is possible to measure the
frequency of use of the various different instructions. It is very
important to obtain dynamic measurements, that is, to measure
the frequency of instructions that are executed, rather than the
static frequency, which is just a count of the various instruction
types in the binary image.

A typical set of statistics is shown in Table. These statistics
were gathered running a print preview program on an
instruction emulator, but are broadly typical of what may be
expected from other programs and instruction sets.

Dynamic usage

43%

Instruction type
Data movement
230

Control flow

Arithmetic operations 1 5%

Comparisons 13%
Logical operations 5%
Other 1%

|
|
|
|
|
|
|

Table 1: Typical dynamic instruction usage

These sample statistics suggest that the most important
instructions to optimize are those concerned with data
movement, either between the processor registers and memory
or from register to register. These account for almost half of all
instructions executed. Second most frequent are the control
flow instructions such as branches and procedure calls, which
account for another quarter. Arithmetic operations are down at
15%, as are comparisons.

Now we have a feel for what processors spend their time
doing, we can look at ways of making them go faster. The most
important of these is pipelining. Another important technique is
the use of a cache memory, which will be covered in Section
10.3 on page 272. A third technique, super-scalar instruction
execution, is very complex, has not been used on processors.

In this paper we are concerned mainly about the Data
movement by keeping the data very near to the processor by
using the L1 & L2 Cache and by employing Write-through and
Write-back polices. Under the write-back policy, a modied
cache block is copied back to its corresponding lower level
cache only when the block is about to be replaced. While under
the write-through policy, all copies of a cache block are
updated immediately after the cache block is modied at the
current cache, even though the block might not be evicted. As a
result, the write-through policy maintains identical data copies
at all levels of the cache hierarchy throughout most of their life
time of execution.

It has been reported that single-event multi bit upsets are
getting worse in on-chip memories. Currently, this problem has
been addressed at different levels of the design abstraction. At
the architecture level, an effective solution is to keep data
consistent among different levels of the memory hierarchy to
prevent the system from collapse due to soft errors. Benfited
from immediate update, cache write-through policy is
inherently tolerant to soft errors because the data at all related
levels of the cache hierarchy are always kept consistent. Due to
this feature, many high-performance microprocessor designs
have adopted the write-through policy.

Il. TYPE RELATED WORK

To improve the performance of the processor we use Way-
tagged cache this will help in storing the data in the L1 and L2
caches in a order that the data with same address tag are stored
in the same location and the data with different address tag are
stored in the different locations.
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EET E £ Write!
- | < L‘_ Z TLB Buffer
From TLB _(T\ — é P |
. g g
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o Seb—=\ / Data to CPU
From Write Buffer
- - - - . )
I index | offser 0T CPV and TLB
| i From Write Buffer
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E E | lower memaries
< <
- B L I}
8 A‘ g
I L
Sel-=, MUX DatatoLl
10 CPU

Fig. 2: Block diagram of way-tag cache

We consider a conventional set-associative cache system
when the L1 data cache loads/writes data from/into the
L2cache, all ways in the L2 cache are activated simultaneously
for performance consideration at the cost of energy overhead.

By this process when the processor required the data for the
execution of the instructions it directly check the any one of the
way-tag array instead of checking all the memory location(all
the way-tag array). This is shown in the Fig .2.
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Exanple 1:

Consider the different data with differert address
Diata A ddress
12342 oo110011
12345 11001111
12344 o100l 100
12345 10100010
12545 ao1o1010
12347 11001100
125348 10001111
12545 olo1o010l

In this the data with address starting with 00 are stored in the
same way-tag array in 00 location i.e., the data 12342 and
12346 are stored in same location. Similarly the data with
address starting with 01,10,11 are stored in the same way-tag
array in 01,10,11 location respectively.
Write-Back:

In this write-back police data is stored in memory
when it is about to replace.

In this write-back policy there is a chance of data missing
because it does not store the data instantly in the memory
location when the data is modified. To over come this draw
back we use write-through policy.

Write-Through:

In this write-through policy when ever the data is modified
by the processor it stores the modified data in the memory
location.

Different Opesationeyecformin L1, L3 ind DainMamory
Food it Tito bt
Tes M
Ll b Ko {If same dah &
Cacle wipreen)
Need te wpdaie Need to ropy
Li No reed focheck | Heod bched: Hedtiydae | MNedtocapy
Cuce e asocitie inctmgpig) | Gebwocicie)
g | Mo
Nonend | pog iy
Mam Noreedtodheck | o e | Teltrwdde | Neliooy
Memary check

Fig. 3:Different Operations perform in L1,L.2 and Main
Memory

Under the write- through policy, the L2 cache always
maintains the most recent copy of the data. Thus, whenever a
data is updated in the L1 cache, the L2 cache is updated with
the same data as well. This results in an increase in the write
accesses to the L2 cache and consequently more energy
consumption.

For read process initially the processor check the L1 cache
memory for the data, if the required data is present read_hit
signal is set to Yes other wise No. If read_hit signal in L1 is
Yes then no-need to check the L2 and Main memory. If it is No
it has to check L2 cache in that if the required data is found in
L2 cache then the read_hit signal is set to Yes other wise No. If
the data found in the L2 Cache no need to go for Main memory
otherwise it has to checks the main memory.

For write process the processor initially checks the address
location in the L1 cache if the address location is found the it
compare the data. If the same data is present then no need write
other wise it has to update. Same update operation is carried
out in L2 and main Memory. If the required address is not
found in the L1 cache then it has to copy the data in the L1, L2
and Main Memory.

1. WAY-TAGGED CACHE

Fig. 4 shows the system diagram of proposed way-tagged
cache. We introduce several new components: way-tag arrays,
way-tag buffer, way decoder, and way register, all shown in the
dotted line. The way tags of each cache line in the L2 cache are
maintained in the way-tag arrays, located with the L1 data
cache. Note that write buffers are commonly employed in
write-through caches (and even in many write-back caches) to
improve the performance. With a write buffer, the data to be

written into the L1 cache is also sent to the write buffer.
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Fig. 4: Proposed way-tagged cache

The operations stored in the write buffer are then sent to the
L2 cache in sequence. This avoids write stalls when the
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processor waits for write operations to be completed in the L2
cache. In the pro- posed technique, we also need to send the
way tags stored in the way-tag arrays to the L2 cache along
with the operations in the write buffer. Thus, a small way-tag
buffer is introduced to buffer the way tags read from the way-
tag arrays. A way decoder is employed to decode way tags and
generate the enable signals for the L2 cache, which activate
only the desired way sin the L2 cache. Each way in the L2
cache is encoded into a waytag. A way register stores way tags
and provides this information to the way-tag arrays.

IV. IMPLEMENTATION OF WAY-TAG CACHE

Way-Tag Array: Way-tag array stores the tag information of
the data in different location depending on the starting address
location. And when ever the data is needed by the processor,
the processor check address in the way-tag and if the tag
address is found then the data is fetched from the
corresponding address location. If not then there is no need in
check the memory location.

¢ = s

I/

Data Array Way-tag Array
.| [1st _—_D st
—% " Daa  M™ - ‘E ‘:13 WT M
g .} T
i Nt _—ﬂ Iyt
[WrttefRead Por Write/Read Port
PRECHARGE || writes | s ‘PRECHARGE_W
)
- WRITEH_W
UPDATE
Fig. 5: Way-Tag Array
WRITEH | UPDATE OPERATION
1 1 write way-tag arrays
1 0 read way-tag arrays
0 0 no access
0 1 no access

Table 2: Operations of Way-Tag array

Way-Tag buffer: Way-Tag buffer is used to mirroring the
information from one place to another place. Way-tag buffer
temporarily stores the way tags read from the way-tag arrays.
Implementation is shown in below fig. 6.

Read / Write Circuit Memory Array
WRITE_WB
CK Ibit " nbit
READ_WB R Hit/Miss| Way Tag
EMPTY —»;l )
Address > Addr
DATA_IN ‘ “D_in
DATA_OUT
- D_out
EMPTY

Fig. 6: Way-tag buffer.

Way-Decoder: Way decoders are used to select the way. And
activate only the desired ways in the L2 cache. Below fig. 7
shows the block diagram of the Way-Decoder.

write miss
read

bit1 P
bit0 [>o

—

wayl way2 w21y3 we|1y4

Fig. 7: Block diagram of Way-Decoder

Way Register: The way register are used to provide way tags
for the way-tag arrays. When the data is carried from main
memory to L2 cache and also form L2 to L1 cache i.e., when
the data is carried the way-tag address is carried by way-
register.

V. FURTHER EXTENSION
We can extend this 2-way tag L2 cache architecture to 4-

way tag L2 architecture for more high performance. The below
fig.8 shows the architecture of the 4-way tag L2Cache.
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Fig. 8: The Architecture of the 4-way tag L2 Cache

VI. EVALUATION AND DISCUSSION

Simulation results of top module:

The below fig. 9 shows the simulation results of top module
with Way-Tag of this project in that at the starting of the
simulation we set CLK (clock) signal and initially we set
RST(reset) signal as logicl at that instant all the other signal
values are at logicO.

In the next state we set the RST(reset) signal as logicO then
the operation of the cache controller take place in that process
the processor will do two operation read and write.

liow 140

g 1

Fig.9: Simulation Result of Top Module with Way-Tag
(capture 1)

Depending on the instructions of the programmer at the
starting read operation is take place in that process the
processor checks for the required data in the nearest and the
smallest memory location (L1cache) if the data present in the
L1cache (i.e., L1way tag array is having the required way-tag
address and data) then the cache-hit signal is set to logicl
otherwise cache-miss signal is set to logicl. If cache-hit is
logicl then the processor fetch the data from the Llcache
memory and carry out its operations. If the cache-miss signal is
logicl then the processor check for the data in the L2 cache
memory in the similar way if the data found in the 12cache(i.e.,
L2way_tag array is having the required way _tag address and
data) then the L2cache_hit signal is set to logicl otherwise the
L2cache_mis signal is set to logicl. If L2cache_hit signal is
logicl then the processor fetch the data from the L2cache
memory and carry out its operations.
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Fig. 10: Simulation Result of Top Module with Way-Tag
(capture 2)

If the L2cache_mis signal is logicl then the processor
check for the data in the main memory in the similar way if the
data found in the main memory then the processor fetch the
data from the main memory and in the processor the data is
stored in the L1lcache memory and L2cache memory and the
way-tag address is stored in the way-tag array as shown in
fig.10.

The below fig. 11 shows the simulation results of the top
module without Way-Tag in this we don’t have any tag-array
signal if the processor required the data from the memory
location it has to check the entire L1lcache memory if the
required data found it is fetched by the processor otherwise it
has to check the L2cache memory if the data is found in the
L2cache memory it is fetched by the processor otherwise it
checks the main memory and fetch the data from the main
memory and in the same process the copies of the data is stored
in the L1 and L2 cache memories.

A 40ns fns fns 1 110 140

Fig. 11: Simulation Result of Top Module without Way-Tag

Synthesis Report:

Synthesis report without way-tag array

| Power Supply Summary |

| | Total| Dynamic | Quiescent|

| Supply Power (mW)| 1597.00| 355.56 | 1241.45 |

Synthesis report with way-tag array

| Power Supply Summary |

| | Total | Dynamic | Quiescent |

| Supply Power (mW) | 901.15 | 146.89 | 1164.67 |

VII. CONCLUSION
This paper presents a new energy-efficient cache

technique for high-performance microprocessors employing
the write-through policy. The proposed technique attaches a tag
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to each way in the L2 cache. This way tag is sent to the way-
tag arrays in the L1 cache when the data is loaded from the L2
cache to the L1 cache. Utilizing the way tags stored in the way-
tag arrays, the L2 cache can be accessed as a direct-mapping
cache during the subsequent write hits, thereby reducing cache
energy consumption.  Simulation results demonstrate
significantly reduction in cache energy consumption with
minimal area overhead and no performance degradation.
Furthermore, the idea of way tagging can be applied to many
existing low-power cache techniques such as the phased access
cache to further reduce cache energy consumption.
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Abstract: Communication is a key learning skills. Students using Video conferencing gain opportunities for higher
level of thinking via, live face to face interactions with peers, tutors or experts from around the world. It can allow face
to face teaching and learning at colleges, universities, home or other locations. It reduces the disadvantage of distance
for learning and offers great flexibility for arranging a common time. It allows additional educational services for rural
and remote students. Video conferencing allows meetings without the time, cost and organization involved with travel.
The interactive voice and image provides a great way establishing or maintaining relationships. For transmitting
video/audio requires more bandwidth. Keeping in mind the bandwidth constraint in wireless networks, we are
designing the model for many-many interactive video conferencing.

The following are the objectives of the proposed research.

cultures.

YV VVVVY

To provide collaboration top nation development between teachers or students through Video conferencing.

To provide experience of collaborative working by interacting with university experts for knowledge sharing.

To develop an environment for sharing of educational resources.

To learn about remote environments, mentoring of individual students.

To enhance distance learning. To design an environment for sharing experiences with students from different

To enhance travel buddy projects. To enhance professional development of staff.

Key Words: IPV6, Nation Development, Distance Education, Virtual Learning.

. INTRODUCTION

Video conferencing enabled learning is a new way of
acquiring knowledge, which is highly adaptable to
different kinds of student profiles, from people that do not
have time to attend normal courses to a practical
enhancement of ordinary courses with additional access to
the knowledge. Exchange of knowledge and consultation
process among students and available expert authority
(professor/instructor) , are very important aspects of
learning, in addition to the static contents that are provided
in books and different digital multimedia.

The goal of the usage of technology as a support to
learning process is to make information instantly available
to users. In order a learning process to be effective, a
communication and exchange of the knowledge is
required. Video conferencing based learning can provide
the needed interaction. So it is a logical step to create
learning tools that utilize the benefits of the video
conferencing technology. Distance Education System are
commonly used to increase effectiveness of educational
process by offering solutions that address some of the
shortcomings of the traditional classroom.

When the role of a technology within learning is assessed,
there are two separate criteria to consider, those of
effectiveness and efficiency. Effectiveness refers to the
opportunity that technology offers to improve what is
obtainable with traditional methods. Video conferencing is
particularly aimed at supporting dialogue as a form of
interaction. Efficiency refers to the opportunity that
technology offers to improve the access to educational
materials. Video conferencing service, used in
combination with other educational services significantly
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eases this access by lowering the cost of original
production of educational material and increasing the
possibility to update educational materials more
frequently.

Interactive videoconferences are often transmitted on
dedicated T-1 phone lines. These high speed lines are very
effective for videoconferencing, but they are typically
leased circuits with an expensive monthly cost. The fixed
monthly charge is usually based on distance, not usage.
Therefore, the cost effectiveness of Interactive
videoconference systems increases with use. Interactive
videoconferencing systems can operate at different data
rates, at various fractions of T-1 capacity, enabling the
transmission of multiple simultaneous videoconferences
over the same T-1 circuit. An Interactive videoconference
system can also share a T-1 circuit with other digital data
uses such as Internet transmissions or file transfers.

IPv6 protocol plays an important role in the next
generation of Internet (NGI). It is expected that the elegant
coexistence of IPv4 and IPv6 is the key point of IPv6
transition. To solve the transition problem, we propose a
mesh unicast framework and a multicast framework in this
paper. We describe two reference models for the mesh
unicast framework, and put forward two potential
solutions for the multicast framework. A Linux-based
prototype is implemented for IPv4 over IPv6 scenario and
a test bed is deployed with 8 nodes on CERNET2. The
deployment demon-strates the advantages of the
framework.

IPv6 with its 128-bit addressing system combines security
and authentication, quality of service (reserving
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bandwidth),  plug-and-play  for  network  device
configuration, a hierarchically structured routing system,
and is thereby ideal for wuse in IP enabled
videoconferencing. Using IPv6 protocol, it is possible to
achieve enhanced frame and transmission rate and
bandwidth usage.

Vol. 3, Issue 7, July 2014

1. IPV6 ARCHTECTURE
Video conferencing has become popular over the last
decade. Video conferencing is when two or more parties
communicate in real time in separate locations with both
video and audio signals.

Technology Used in Video Conferencing

Video conferencing works by using a few different
technologies. Some of these technologies are hardware,
others technologies involved in the video conferencing
process are software related. Here is a list of technologies
that are common to a video conference set up.

Video Input

Video input usually consists of either a video camera or a
web cam. Usually there are two video cameras, at least
one camera at each location. For larger video conferences
there can be many more cameras. Digital projectors are
used frequently to show a presentation not only in one
location but sending the presentation as well as part of the
video conference. Besides a standard video camera, more
and more people are using web cams to conduct their
video conference.

Video Output

Video output can be in the form of any video output form
such as a standard TV set, digital TV set, computer
monitor, etc.

Audio Input

Audio input takes the form of microphone. Sometimes
each person might be individually miked, some video
conferences have one general microphone that is passed
around or can consist of a microphone in a central
location.

Audio Output

Audio output usually consists of speakers. These speakers
can range from professional equipment, headphones or
even tiny speakers on a laptop computer.
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Data Transfer

Video conferencing can work in a number of ways
depending on the technology being used. Video
conferencing uses several technologies including Digital
technologies, as well as analog technologies. ISND lines, a
normal broadband internet connection and radio
frequencies which can include Satellite transmission and
even Wifi.

Data Compression Software

Software is extremely important to the video conferencing
process. In order for digital video conferencing to take
place over ISDN lines, broad band internet and Wifi there
must be software to compress both the video and audio
data. Video and audio data can take up a tremendous
amount of space and can take a long time to travel from
one location to another, it is important for any data being
sent back and forth to be compressed and sent quickly and
effectively. Today there are lots of software available to
compress video and audio signals and unpack them once at
the other location for high quality audio and video signals.

Acoustic Echo Cancellation

Another important software component is acoustic echo
cancellation. Echo cancellation makes it possible for
parties to talk to one another in real time without any
distractions or interference. For instance, if one party is
talking to another party and there is no echo cancellation
software, they might hear themselves speaking a few
seconds out of synch due to audio delays. In a few seconds
of talking, each party wouldn't be able to understand the
other party because of the distractions. Echo cancellation
software processes audio to remove any distractions
caused by delays

Advantages of Video Conferencing

Video conferencing is used by many businesses usually to
save both time and money. One of the great advantages of
video conferencing is that two or more parties can have a
virtual face to face meeting to conduct business, which is
seen as more beneficial than just a conference call. Other
parties such as educators and health professionals use
video conferencing when giving lectures, teaching about
topics that require visual cues or visual information.
Health professionals can give a diagnosis by conducting
an examination via a video conference. There are many
advantages to this technology and this has a lot to do with
its exponential growth in recent years.

1. RELATED WORKS
MCSV6-1PV6 BASED
There are many issue and challenges have to be addressed
in order to get MCS working with IPv6.

First Phase:

The MCS should be able to work on IPv6 islands which are
interconnected over IPv4 network (mainly the Internet). As
this scenario is the first phase of the IPv4 transition to IPv6
fully, the multicast tunneling software (MLIC) built in to
the system will have to adapt v4 to v6 multicast and unicast
transmission
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Figurel shows the MCS on IPV6 LAN
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Second Phase

The IPv6 transition will results a mixture of IPv6 and
IPv4 islands exist in the Internet itself. In order to allow
transparency among the participants, MCSv6 will be able
to interconnect all the participating LANS by tunneling the
conference data over IPv6 Island and IPv4 islands.
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IMPLEMENATATION OF RESEARCH PROPOSAL
FOR NATION DEVELOPMENT

The Tools and Supplies Needed for Video conferencing
In order to take advantage of video conferencing you need
the right ingredients or tools. There are some basic
components that anyone, whether an organization,
educational facility or individual needs before they can
communicate with others using video conferencing
technology.

Of course the most basic piece of equipment necessary is a
camera. A camera will allow a user to capture video
information at their site and transmit it to someone at
another site. Parties using video conferencing will also
need a video display to display the video at their site, a
microphone to hear the video and speakers to play the
audio material.

Video conferencing Equipment

Most video conferencing terminals also require what is
called a codec or Compressor/Decompressor interface.
This piece of equipment helps compress information being
passed from audio to video to make transmission of
materials feasible over the Net. Without this piece of
equipment most files would be too large to send from one
computer to another. The process of compression data
using a codec machine is often referred to as decoding and
encoding information.

Finally, a computer and reliable internet connection are
also necessary to facilitate video conferencing. A high
speed connection is recommended to make the video
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conferencing experience not only endurable but also
enjoyable. The actual computer you have is not as
important as the size of your display. Remember that when
using video conferencing equipment, the larger your
display the better your picture and the more easily a time
you will have ‘conferencing' with other people on the
Web.

Recommended Hardware

The following recommendations are based on our
experience with active customer installations. If you have
a favorite brand or spare camera not on our list, give it a

try.

For PC & Laptop Users
Webcams & Cameras

Microsoft® HD Lifecam This is a USB 2.0 webcam that
captures video in high definition at 720p.

Headsets with Boom Microphones

Headsets are strongly recommended for PC and laptop
users. However, if you require external microphones and
speakers, no problem. Please see the echo canceller
microphone section below.

g

Plantronics Audio .610 single-ear USB

Audio Equipment
Standard Echo Canceller Microphones

L

Phoenix Audio Solo
The Solo is recommended for small conference rooms.

f

ClearOne Chat 150 Conference Room Microphone
The effective pickup range for this microphone is 10ft or
less. Please remember to update your driver/firmware for
this product. You can find those updates here.

Revolab Wireless Microphone
Recommended for trainers who need to move around a
room or workstations where wiring is difficult.
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Omni-Directional Microphones

Vol. 3, Issue 7, July 2014

i1

Revolabs Fusion 4 Channel System (Wireless)
Designed for boardrooms and conference rooms.

Revolabs Fusion 8 Channel System (Wireless)

The Fusion 8 is shown at left, it is recommended for very
large, or very long conference rooms. Each microphone
provides good coverage for 4 to 6 feet.

Echo Cancellation Mixers

Headsets with earpieces and boom microphones are
strongly recommended for desktop wusers, but in
conference rooms, hoardrooms and some training
facilities, external speakers are required. In these cases,
echo canceling audio inputs are required.

The Clear One product line is a mainstay in high-end
video conferencing and telepresence installations, with
multiple inputs, mixing, and standard audio out. It is
suitable for medium and large boardrooms and
applications where the highest quality is required. Almost
every telepresence installation uses Clear One audio
equipment.

For small conference rooms, tabletop units with speakers
and built-in echo canceling mics are available from
Phoenix Audio, Yamaha and others. The best choice
depends on your budget, the size of your conference room
and the application. The staff at Nefsis helps customers to
configure A/V peripherals for boardrooms and conference

rooms.

ClearOne Converge 560/590

The Converge 560 and 590 conferencing systems deliver
optimum audio performance and configuration flexibility
for medium-sized rooms requiring up to nine
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microphones. They feature innovative microphone
distribution boxes that deliver significant cost savings and
flexibility for users.

.9/-

3 x ClearOne Mic - Unidirectional Table Top Design

)

3.5 mm (M) - RCA (M) Y-Adapter
® w
CC &
RCA (M) - RCA (F)

-

PC Video Capture Cards

Hauppauge 1250

This is a multipurpose, single-slot PCI
Express x1 adapter for cable TV and
ATSC high definition digital signals. In
addition to standard and HD video
capture, the built-in tuner can be used
with cable TV inputs, which may be
useful if you have TV in your conference room. In
addition to Nefsis compatibility, this card supports
Microsoft Media Center. This is a half-height card with a
full-height bracket supplied.

Hauppauge 1850

Similar to the 1250 above, but full-height
card with more hardware-based
accelerators for better system
performance. For details, please visit the
Hauppauge Computer Works website.

Aja Kona LHi HD (Recommended)
- For Sony EVI-HDL1 or equivalent
HD video input
The Aja Kona LHi is an excellent
general purpose HD-capable capture
card. It can manage analog SD composite and s-video
inputs, and the latest digital 3Gb SDI and HDMI video
streams. In particular the high definition Sony EVI-HD1
conference room camera (see above) was tested with this
card. *Compatible with Windows Vista & Windows 7.

PCle Video Capture Cards

Deck link SD for analog video only (PCI or PCle)
Auvailable in PCI or PCle slot format

Uses BNC connections

Must configure the Decklink card to use the
NTSC/PAL (Y in)

Compatible connectors

This adapter requires a BNC cable input. If you are using a
video camera or other video device with s-video outputs,
you must also purchase an s-video to BNC adapter
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(female-to-female). Video inputs using RCA/Composite
connectors must purchase an RCA/Composite to BNC
adapter (female-to-female).

Vol. 3, Issue 7, July 2014

Recommended software’s

» Codec or compressor/ decompression tools
(mpeg)

» Web based application (free ware like java /php,
mysql / postgresql)

» Linux Operating system (free ware of fedora)

» Microsoft windows operating systems

Budget proposal to implementation of ipv6 video
conference.

S.No Particulars Qty ‘)‘!‘}l,)mi\—“m te
o < Cost in Rs.
1. Video / Web Camera 03 )

2. Headset with microphone 01

" Audio standard echo

3. . 01
canceller microphone

4 M“'hclcss 01
microphone

5. PC Video capture cards 01

6. HP xw8400 Workstation 01

7. Server (high configuration) 01

8. Codec tools 01

9. Operating systems 01

10. | Network peripherals 01

1 High speed internet o1

" | connection white bandwidth
CONCLUSION

Communication is a key learning skills. Students using
Video conferencing gain opportunities for higher level of
thinking via, live face to face interactions with peers,
tutors or experts from around the world. It can allow face
to face teaching and learning at colleges, universities,
home or other locations. It reduces the disadvantage of
distance for learning and offers great flexibility for
arranging a common time. It allows additional educational
services for rural and remote students. Video conferencing
allows meetings without the time, cost and organization
involved with travel. The interactive voice and image
provides a great way establishing or maintaining
relationships. For transmitting video/audio requires more
bandwidth. Keeping in mind the bandwidth constraint in
wireless networks, we are designing the model for many-
many interactive video conferencing.

IPV6 enabled Video Conferencing Program

True or near-reality human-size video rendering of
participants with immersive environment. High-quality
presentation and displays.

Video conferencing enabled learning is a new way of
acquiring knowledge, which is highly adaptable to
different kinds of student profiles, from people that do not
have time to attend normal courses to a practical
enhancement of ordinary courses with additional access to
the knowledge. Exchange of knowledge and consultation
process among students and available expert authority
(professor/instructor), are very important aspects of
learning, in addition to the static contents that are provided
in books and different digital multimedia.
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The goal of the usage of technology as a support to
learning process is to make information instantly available
to users. In order a learning process to be effective, a
communication and exchange of the knowledge is
required.

FUTURE SCOPE

Aim and Scope of Video conferencing based learning can
provide the needed interaction. So it is a logical step to
create learning tools that utilize the benefits of the video
conferencing technology. Distance Education System are
commonly used to increase effectiveness of educational
process by offering solutions that address some of the
shortcomings of the traditional classroom.
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ABSTRACT

Highly-increasing requirement for mobile and several
electronic devices want the use of VLSI circuits which are highly
power efficient. The most primitive arithmetic operation in
processors is addition and the adder is the most highly used
arithmetic component of the processor. Carry Select Adder
(CSA) is one of the fastest adders and the structure of the CSA
shows that there is a possibility for increasing its efficiency by
reducing the power dissipation and area in the CSA. This
research paper presents power and delay analysis of various
adders and proposed a 32-bit CSA that is implemented
using Dominos CMOS logic style. This work evaluates and
analyses the performance of the proposed designs in terms of
area, delay, power, and their products in 90nm CMOS process
technology. The results analysis is showing that the proposed
CSA structure shows better result in terms of area, power and
PDP (Power Delay Product) than the others.
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l. INTRODUCTION

In recent years, the increasing demand for high-speed and
low power arithmetic units in floating point co-processors,
image processing units and DSP chips has resulted in the
development of high-speed adders, as addition is an obligatory
and mandatory function in these units. A compact and a high-
performance adder play an important role in most of the
hardware circuits. Adders are used in microprocessor system
based application for arithmetic addition and for computation
in large electronics circuit. Less efficient and low power
adders would lead to an increase in the total power dissipation
in the circuit and delay as well, so processing in these devices
is required to be accomplished by making use of low-power;
area-efficient circuits processing at a higher speed.

On the basis of requirements such as area, delay and power
consumption, different types of adder, such as ripple carry,
carry-skip and carry look-ahead are present in the literature [1-
7]. Ripple carry adders shows the most compact design but
slowest in speed, whereas carry look-ahead adder is the fastest
one but it consumes more area. On the other hand, carry select
adders act as a compromise between the two adders because it
reduces the problem of carry propagation delay. However, the
CSA generates partial sum and carry by using multiple pairs

of Ripple Carry Adders (RCA) so it requires large area.
CMOS circuits are most commonly used building blocks in
digital integrated circuits. One of the major concerns in VLSI
design is power consumption. Power consumption has become
an important factor due to continuous decline in size of CMOS
circuits and increase in chip density and frequency at which
circuits are operating.

Logic styles used in a particular logic circuit affect various
parameters such as power dissipation, operating speed, size
and wiring complexity of those logic circuits [2], [3]. Pass
Transistor Logic (PTL) logic styles that have been developed
in recent times are more efficient and exhibit better results, in
comparison with traditional CMOS logic for some designs of
arithmetic unit. In terms of power dissipation, delay and area
PTL and CMOS logic have their respective advantages and
disadvantages, so at the circuit level, by combining PTL with
static CMOS logic that is Hybrid PTL/CMOS logic very low
power dissipation, low power delay product and less area can
be achieved in the circuit. Amount of power saved in Hybrid
PTL/CMOS logic circuit is more than 60 percent as compared
to conventional static CMOS logic circuit. [2]

This paper presents a comparative analysis of various
adders and proposed design of a new 32 bit carry select adder
by sharing common Boolean logic term using Hybrid
PTL/CMOS logic style, which shows least power dissipation
and PDP than other adders with less transistor count.

This brief is structured as follows. Section Il surveys
various digital adders. Section 111 presents Hybrid PTL/CMOS
logic style.  The proposed CSA using Hybrid PTL/CMOS
logic presented in Sections IV. The simulation results are
analyzed in Section V. Finally, the work is concluded in
Section VI.

Il. ADDERS

A.  Carryripple Adder

Carry-ripple adder (CRA) consists of cascaded “N” single-
bit full-adders. Output carry of previous full adder becomes
the carry input for the next full adder. Carry propagation
delay exists between any two full adders in sequence For an



N-bit full-adder as shown in Fig. 1, the critical
path is equal to N-bit carry propagation path in the
cascaded full-adders. As the value of N increases, the
corresponding delay of carry- ripple adder will increase in
a linear way. CRA has the slowest speed amongst all
adders because of the large carry propagation delay but
occupies the least area.

where L is number of stages in CSA. Since L is
much less than N and multiplexer delay is less than
the delay in full adder, hence the delay in the CSA is
much less than that in the CRA but there exists
duplication of hardware in every stage which leads to
an increase in the amount of power consumption and
cost.
C. Improved Carry Select Adder

The truth table shown in Fig. 3 of a single-bit full-
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J ‘ * ; ‘ ‘ inputs A and B when carry initial is logic “0” while
output SO is Ex-NOR of inputs A and B when carry
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—. A " A ™" " I in tuh table. The improved CSA can be
1=C) implemented by using this technique of sharing the
; ‘ ‘ ‘ common Boolean logic term in
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Figure 1. N- bit CRA using N set single bit full 0 0 0]/ 0
adders [1]. 0] 01 ‘ 1 ‘ 0
0 1 o1 o
B. Conventional Carry Select Adder 0 L1l 1
The block diagram of conventional carry select } 8 ? ./ (l,\-, ?
(CSA) adder is shown in Fig. 2. CSA uses CRA to 1 1 0 ‘.0.‘ 1
generate sum and carry values using initial carry as 0 1 11\
and 1 respectively, before the actually carry comes in.
Upper CRA is fed with carry initial value as logic “0” Figure 3. Truth table for 1-bit
while lower CRA is fed with carry initial value as full adder [1].

logic “1”. Multiplexer selects the result of carry “0”
path if the previous carry is logic ‘0 or the result of
carry “1” path if the previous carry is logic ‘1l i.e.
actual carryis used to select the sum and carry
using a multiplexer.
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Figure 2. Block diagram of conventional CSA[1], [2],
[3].

Each CRA pair in CSA can compute in parallel the
value of sum before the previous stage carry comes.
This reduces the critical path of an N bit adder.
Delay in CSA ismuch lesser than CRA because
the critical path in case of conventional adder is N-
bit carry propagation path and one sum generating
stage while in case of CSA, the critical path s
(N/L)-bit carry propagation path and L stage
multiplexer with one sum generating stage in the N- bit
CSA,

Hence we need to use Ex-OR gate and INV gate to
grade the output sum signal pair. Sum output either
the Ex-OR or the Ex-NOR could be selected using
the multiplexer with select line as previous carry
signal. The truth table also reveals that output carry
(C0) is AND of A, B inputs when initial carry is logic
“0” while CO is OR of A, B when initial carry is
logic “1”.Same previous carry as select line to second
multiplexer is used to select the carry output of the
first stage which would act as select line of the
multiplexers in the second stage. As both sum generation
and carry generation is carried out in parallel therefore
there exist some competitiveness in speed also the
power consumption reduces as duplication of the
hardware doesn’t exist in improved CSA as in case

of the conventional.
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Figure 4. Improved CSA [1].



This paper proposed a 32-bit CSA by using
improved CSA implementing with HYBRID PTL/CMOS
logic style. PTL logic is used to implement the EX-OR,
EX-NOR gates and multiplexer while AND, OR, NOT
gates are designed using CMOS. Since PTL logic style
doesn’t gives a full swing so to overcome this two
CMOS inverters are used because CMOS have a high
noise margin so it correctly detects the output of PTL
and generates a full swing at its output. An EX-NOR
gate is designed using PTL followed by two CMOS
inverters whose output again is an EX- NOR logic while
for an EX-OR logic output is taken after the first CMOS

Simulation results of Power Dissipation and PDP
are shown in Table I. It has been found that the
area, power dissipation, power delay product of the
proposed 32 bit carry select adder using CMOS
logic style is less than that of the improved CSA,
conventional CSA, and conventional CRA.
Analysis shows that it results in 48 to 52 percent
less power dissipation and 40% less PDP
when implementation is done using Dominos
CMOS logic style in

comparison to improved design at 1.5 volts
operating voltage. Fig. 6 depicts power dissipation

inverter used in EX-NOR gate.

comparison graph of CRA, Conventional CSA, and
Improved CSA over different values of supply
voltages (V). Here Fig. 7 depicts power delay
product comparison graph for all the four adders.

I1l. HYBRID Dominos CMOS LOGIC
STYLE

PTL is considered to be better than static CMOS
because it possesses the capability for carrying out a
logic function with less number of transistor counts,
less delay and less power dissipation [8], [9], [10],
and [11]. In order toobtain full swing output,
at output gate, restoring logic is required consequently
power dissipation of Dominos CMOS circuits would
increase along with slowing down the circuit with these
level- restoring logics.

PTL based multiplexer structure and XOR have |e
s s power (which includes dynamic power as well as
static | eakage power), power Delay product and less
area. For NAND and NOR intensive circuit [10], PTL
doesn’t give good results while static CMOS do.
Hence PTL is notconsidered better than CMOS
for- implementation of alltypes of logic
structures.

Figure 5:Simulation result for RCA 32 BIT
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Implementation of proposed carry select adder has
been done using Dominos CMOS logic style with the
help of BDD. The schematic diagram of proposed CSA
is shown in Fig. 5. In the proposed design, improved CSA
design is implemented using HYBRID Dominos CMOS
logic style, where bitonic circuits are implemented using
PTL and monotonic circuits is implemented using CMOS
logic style. In  proposed CSA design, each unit
represents 4 bit full adder. An instance of 4 bit full
adder has been replicated 8 times to form 32 bit
Proposed CSA. Carry out of each stage is input to the
next stage carry input. It encapsulates the
advantages of logic style.

Figure 6:Simulation result for CSA 32 BIT Adder

V. LAYOUT AND SIMULATION
RESULTS

Implementation of 32 bit Carry Select Adder
using Dominos CMOS  logic has been done on
Predictive Model Beta Version 90nm CMOS technology.
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Figure 7:Simulation result for ICSA 32 BIT Adder

Figure 7:Layout Result for ICSA 32 BIT Adder for
DOMINOS CMOS

Figure 8:Schematic Result for ICSA 32 BIT Adder using
DOMINOS CMOS Logic

Power Delay Product Power Dissipation
VDD 1.5V 2V 1.5V 2V
Conventional
Carry Select

Adder 2.498E-13 5.991E-13 8.00E-04  2.08E-03
Improved

Carry Select

Adder 2.279E-13 5.931E-14 5.63E-04 9.95E-04
Proposed Carry

Select Adder  8.415E-14 2.578E-13 2.81E-04 8.43E-04

Synthesis Result:

Ripple Carry Adder

RCA: Total 43.092ns (26.314ns logic, 16.778ns route)
(61.1% logic, 38.9% route)
RCA: Number of Slices: 36 outof 8672
Number of 4 input LUTS: 63 out of 17344
RCA: Total Dynamic Quiescent
Supply Power (mW) 182.50 23.54 158.97

0% Utilization
0% Utilization

Carry Select Adder

CSA: Total 37.390ns (25.966ns logic, 11.424ns route)
(61.3% logic, 38.7% route)

CSA @ Number of Slices: 66 out of 8672 0%
Utilization

Number of 4 input LUTSs: 122 out of 17344 0%
Utilization
CSA: Total Dynamic Quiescent
Supply Power (mW) 17250 23.53 148.97

Improved Carry select Adder

ICSA : Total
route)

35.462ns (23.018ns logic, 12.444ns

(60.8% logic, 39.2% route)
ICSA: Number of Slices: 37 outof 8672 0%
Number of 4 input LUTS: 64 outof 17344 0%
Power Report:
ICSA: Total Dynamic Quiescent
Supply Power (mW) 162.51 23.54 138.05

VI. CONCLUSION

In VLSl design, power and area are the
constituent factors which limit the performance of
any circuit. High Performance and power efficient
circuits can be designed using Hybrid PTL/CMOS
logic style. Hence 32 bit CSA using Hybrid
PTL/CMOS logic style has been proposed. It has
been found that the transistor count, power
dissipation of the improved adder using Hybrid
PTL/CMOS logic style is less than that of other
conventional designs .The comparisons of adder
design are based upon Predictive Model Beta
Version 90nm CMOS technology in tanner EDA
Tool.
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Abstract: Software engineering is the establishment and application of sound engineering principals for obtaining
economically feasible and reliable software that can run efficiently on any real time machine. The main objective of
software engineering is to develop and deliver high quality software which basically is an intangible element that has no
weight, volume or color. Software processes is an integral part of software engineering which helps in the development of
product/software. Different software processes are available and each has it own significance depending on the type of the
project. Software process models are the step by step activities to be taken out for the development of product. The main
purpose of software processes model is to attain the feature within cost, within time and with good quality. Different
process models are available in the industry; right process model is administered depending on the type of project, domain
of type, size of project and so on. An attempt has been made to take out the comparative study of software processes model
by signifying out the number scale from 0-5, influence increase from 0 to 5 on activity and process models.

Keywords
Software Engineering, Software cost, Universal models. Agile model, feature of software projects.

. Introduction
The Software Process Model defines a distinct set of activities, actions, task, milestones and work product that required to
develop quality software. Process model describes a road map for software engineering work. The process model provides
stability, control and organization to an activity. The process guides a software team through a set of framework activities
that are organized into a process flow that may be linear, incremental or evolutionary.[2]
The software process models are listed:

Il. Waterfall Model or Classical Life Cycle Model:

It suggests a systematic, sequential approach to the software development that begins with customer specification of the
requirements and progress through planning, modeling, construction and deployment. [1]
Phases of Water Model:
a) Communication:
It is concern with the project initialization and requirements gathering for the development of the project.
b) Planning:
It emphasis on the estimation of Cost, Schedule and other related thing for the development of the project
¢) Modeling:
It is concern with the analysis and design of software development.
d) Construction:
It converts the design into coding with help of programming Language and after the completion of the coding then testing
will be performed.
e) Deployment:
It is concern with delivery of the software to the customer and customer will provide feedback to the developer.

Advantages of Waterfall Model:

1) It provides for baseline Management, which identifies a fixed set of documents produced as a result of each phase in
the life cycle.
2) It is a sequential process for the development of software [3]

Limitations of Waterfall Model:

1) Real projects rarely follow the sequential flow. In these changes results in confusion as the project team proceeds [6]
2) It is often difficult for the customer to the state all requirements at ones
3) A working version of the program will not be available until late in the software development.
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Communication

Project initiation

It consist of two models
1) Incremental Model

Planning
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I11.  Incremental Process Model:
In these model, the system and the software concepts and requirements are first identifies and then remaining activities of the
software development are repeated each time there is a new release of the software.

2) Rapid Application Development model.

Incremental Model :

The incremental model combines the elements of the waterfall model applied in an iterative fashion .Each linear sequence
produces a deliverable increment of the software.

In this model the first increment is often called a core product. The core product is used by the customer as a result of the use
or evaluation a plan will be developed for the next increment. This plan addresses the modification to core product to meet
the needs of the customer these process is repeated until the complete product is produced

The Incremental Model

Software functionality and features
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