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ABSTRACT

In our modern chemical sciences chemical synthesis makes heavy use of different types of catalytic
system & one of them is nano- sized catalyst that give rise to several prospectus and opportunities
Jor new technologies. In this paper we have reviewed the latest researches in the field of Palladium

based nanoparticles which have proved efficient in the industrially important Suzuki Reaction Jor
the synthesis of biaryls.

Keywords: palladium; nanoparticles; ionic liquids; cross-coupling; Suzuki;

The Suzuki reaction is an important coupling process for C-C bond formation. Palladium-based cross
coupling reactions have been among the most investigated transition metal catalysed C-C coupling
reactions.This reaction is an efficient method for preparing unsymmetrical biaryls from an aryl halide
and boronic acid with tolerance towards a wide range of substituents.Recently it was reported that Pd-
NPs in tetraalkylammonium-based ILs, prepared from the reduction of Pd(OAc)2 in the presence of
TBAA at 90 °C, were used as precatalyst for the Suzuki reaction of aryl halides (Table 1) .[1]

Table 1. Suzuki cross-coupling reactions catalysed by Pd-NPs in ILs [1].a

O Qe =22~ OO

SrNo (X IL Base(aq) [ T(°C) | t(h) Conv(%) | Yield
1 Br TBAB | NacOs | 110 0.5 >99 9
2 Br TBAB | NaxCOs | 60 16 < -
3 Cl TBAB | NaxcO; | 140 16 15 o
4 cl TBAB |KOH |9 16 |36 20
5 cl TBAB | NBuoH |90 3 93 86
6 c THeptAB | NBuoOH | 90 3 98 %2
7 cl TBAB | NBuOH |70 4.5 57 45
8 cl THeptAB | NBuOH | 70 4.5 89 83
9 Cl THeptAB | NBuOH | 60 16 <1 -
10 Br THeptAB | NBuOH | 60 1.5 >99 93

a Reaction conditions: IL = 6 mmol, phenylboronic acid = 1.1 mmol, aryl halide = 1 mmol,
base = 2 mmol in 1.5 mL of H20, Pd-NPs = 2.5 mol % Pd(OAc)2 + 12.5 mol % TBAA,
THeptAB = Tetraheptylammonium bromide.

It was reported that using tetrabutylammonium hydroxide as base increased the catalytic efficiency
significantly, and the reaction could be performed under mild conditions. This could be explained by
the higher concentration of tetraalkylammonium cations into water, contributing through partitioning
equilibrium, to keeping constant the concentration of the cations in the IL phase. The result is that the
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et al,, 2000). At the heart of the ERP system is a single central database. This database collects data
from, and feeds data into, modular applications supporting virtually all of a company's business activities
- across functions, across business units and across the world. When new information is entered in one
place, related information is then automatically updated (Davenport, 1998),

Most cmn[.mnics expect ERP to reduce their operating costs, increase process efficiency, improve
customer responsiveness and provide integrated decision information. They also want to standardize
processes and learn the best practices embedded in ERP systems to ensure quality and predictability in
their global business interests by reducing cycle times from order to delivery (Ross, 1999). Hence, ERP
implementation and business process reengineering (BPR) activities usually are closely connected.
MRP TO ERP - THE EVOLUTION

Prior to 1960, no company could afford to own a computer. Therefore, both manufacturing and
inventories were handled on the basis that companies must hold enough stocks to satisfy customer
demand, and that customers would order what they had ordered in the past, quantity-and time-wise. The
main focus of systems was mainly towards inventory control. In the 1970s and 1980s, when computers
became small and affordable, attention was focused on materials requirements planning (MRP) and
master production schedule (MPS). MRP were the first off-the-shelf business application (Orlicky,
1975). MRP software supported the creation and maintenance of material master data and bill-of-materials

across all products and parts in one or more plants. The concept of MRP helped managers in the
manufacturing firms reduce to lead times, boost up their productivity and improve customer satisfaction.
Before that systems like management information systems (MIS); integrated information systems (IIS);
executive information systems (EIS); corporate information systems (CIS); and enterprise wide systems
(EWS) had evolved.

MRP started as a system for planning raw material requirements in a manufacturing environment;
an idea that was later extended to the "closed loop MRP." Soon it evolved into manufacturing resource
planning (MRP-II), which used the MRP system as a basis and added scheduling and capacity planning
activities. In the early 1990s, MRP-II was further extended into enterprise resource planning (ERP),
incorporating all the MRPII functionality, in addition to Finance, Supply Chain, Human Resources and
Project Management functionality. :

Before the evolution of ERP, manufacturing sector was running on manufacturing resource
planning system. The manufacturing resource planning included all the sources in relation to the
manufacturing such as material, human resource, equipment and finances. When the competitive strategy
changed from low pﬁm and great variety to speed, ERP found the right place to give profit to this new
strategy. Contrary to the other applications, the ERP system connects to all the offices of a group of
business throughout the entire world. ERP system allows the organizations to design products with the
entrance of engineers all over the globe, installing factories in various areas to produce pieces and
components for many countries, and the information of all the parties involved.

ERP system is an outcome of 40 years of trial and error. It has evolved as a strategic tool because
of the continuous improvement in the available techniques to manage business and the fast growth of
information technology. The term ERP made the press probably for the first time in 1?92 (Lopes, 1992;
Lindholm, 1992). Lopes (1992) describe how ERP had been conceived of at .the ume the WW:S
coined. Moreover, Lopes praises ERP systems as "better, faster and more eoomncal busfness s.oluuo;n ;
ERP is a software business management system, which integrates all business functions, including
planning, manufacturing, sales and marketing. More than three years later, Thomas Davenport mm‘ﬁ
the IS community to ERP systems at AMCIS 196 (Davenport, 1996). Figure 1.3 illustrates the grad
evolution of the ERP with respect to time.

[Volume 8, No. 1-4]| [RNI No. HARENG /2006 / 22052} B

(} Scanned with OKEN Scanner



(3 Scanned with OKEN Scanner




(encompasses all MRPII modules). A key difference between MRPII and ERP is that while MRPII has
traditionally focused on the planning and scheduling of internal resources, ERP strives to plan and
schedule supplier resources as well, based on the dynamic customer demands and schedules (Chen,
2001).

The maturity stage of ERP occurred in the mid-1990s. The scope offered by ERP expanded to
include other "back-office" functions such as order management, financial management, warehousing,
distribution production, quality control, asset management and human resources management. The
evolution of extended-ERP systems has further expanded in recent years to include more "front-office"
functions, such as sales force and marketing automation, electronic commerce and supply chain
management systems. The scope of ERP implementation encompasses what is often referred to as the
entire value chain of the enterprise, from prospect and customer management through order fulfillment
and delivery. An enterprise, to stay competitive, has to not only identify information needs but also
ensure that the information infrastructure provides the right support to serve the enterprise, its customers
and suppliers. If it does not do so, then it runs the risk of being disconnected and excluded from future
opportunities (Siriginidi, 2000).

The technological evolution of ERP from MRP has been presented in detail by Chen (2001) and

Chung and Snyder (2000). Information system technology evolved from mainframe-based computing
through the client/server era to the Internet era. Earlier the ERP systems were developed only to work
with huge mainframe computers. Most of the current ERP systems are based on the client/server solution
model (Rao, 2000; Siriginidi, 2000). In a client/server environment, the server stores the data, maintaining
their integrity and consistency and processes the requests of the user from the client desktops. The load
of data processing and application logic is divided between the server and the client (Gupta, 2000).
Now, ERP vendors are - as many other software vendors - forced to move from a traditional client/
server to browser/Web server architecture in order to deliver e-business capabilities (Scheer and
Habermann, 2000). These systems are built with a clear separation of functional components. The user
interface implemented using graphical user interface (GUI) techniques is deployed on client machines.
Powerful server machines host the databases and business logic written as server procedures. The
databases are built using relational database technology. Relational database systems have enabled the
vendors to put in the necessary flexibility in terms of business logic and data structures to support
parallel business practice implementations. These technologies in general have allowed the users to
architect the system in such a way that installation, customisation and extensions are possible in shorter
timeframes (Rao, 2000).

With more and more companies being equipped with ERP systems, companies are looking for
new applications of ERP systems, requiring ERP to keep evolving to meet the new business needs.
There are several current issues around ERP development that need to be addressed. First, ERP is
moving its focus from the largest companies to the mid-market, which is going to involve more than a
new marketing campaign. Most ERP systems are enhancing their products to become "Internet-enabled",
so that customer's world-wide can have direct access to the supplier's ERP system (Waurzyniak, 2000).
ERP FOR MANUFACTURING INDUSTRY

Enterprise Resource Planning (ERP) systems and their MRP (Material Requirements Planning)
predecessors have been around for almost three decades now. Accordingly, many aging implementations,
based on outdated technology, are limiting the business process evolution necessary to any company
who wants to thrive and grow amidst the pressures of globalization and increasingly demanding
customers. On the other hand manufacturers' demand more value from ERP implementations, not only
as their systems age, but as enterprise applications grow, raising questions concerning upgrade,
replacement, consolidation and rationalization. This research paper will address the current consolidation,
replacement and implementation landscape of ERP, and how the best in class are achieving quantifiable
business value through their ERP systems.

ERP is a watchword in the manufacturing sector and more and more companies are switching to
ERP solutions. With the innumerable benefits that the manufacturing units reap from the software,
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for industrial manufacturers to achieve their business objectives such as containing costs, improving
operating efficiencies across the value chain including manufacturing, procurement and logistics, plant
maintenance, sales, distribution and aftermarket areas, and improving the time-to-market of new products.

The manufacturing sector constantly faces trouble allocating raw materials and streamlining
output. An ERP solution could assist by pointing out drawbacks faced by the manufacturing process,
such as the problems created by time lags and manufacturing flaws.

ERP software packages of Industrial Manufacturing services include the following:
* Streamlining business processes across the enterprise

Streamline product design, engineering, and configuration

Enhance the entire end-to-end process of designing and building a product
Automate the schéduling of production activities

Improve tracking and management of product parts

Agile and responsive supply chain management

Enable equipment and spares sales through efficient channel management
Spare parts inventory optimization

Warranty process life cycle & field service management

Seamless production management

Benchmark supply chain performance to industry standards

Enterprise wide analytics for actionable information

Accelerate manufacturing

Improve quality assurance procedures

MANUFACTURING MODULE OF ERP

In the face of fierce competition with shorter product and service cycle times and narrower
operating margins, enterprises face significant challenges to differentiate themselves from their
competitors. Businesses are challenged to building and maintaining strong customer relationships is
crucial for success; however, customer requirements are constantly growing, with a significant trend
toward more personalized, customized products, services they desire, and improve operations throughout
the supply chain, while at the same time reducing costs.

In today's era, ERP is web-based ERP software capable to connect organization's departments,
branches, customers, and suppliers under a central system. ERP comprises of host of integrated
functionality including, Purchase Management, Inventory & Material Management, Manufacturing,
Sales and Distribution Management, Finance Resource Management, Supplier, Human Resource
Management, Plant Maintenance and Excise management.

An ERP software consists of many modules with each module is integrated with the major
functional area of an organization. In normal procedure, each module is designed to interact with each
other with easy accessing of information concerning a particular branch, section or department. ERP
moduluseﬁghtlyprotectedwith efficient security system and the staff is trained to handle the system
effectively during the training session by the consultants. ERP software is designed to include modules
lomltitismytomaputicularoption; it is easy to train staff, easy to provide security features.
Such a module based design is more intuitive to use and staff find it easy to understand.

ERP is a comprehensive enterprise resource Planning system that offers best-practice support
for multi-mode manufacturers in a broad range of Industries. This is the module that maintains the data

related to the manufacturing department of the organization. It provides an overview of the complete
"purchase-to pay" cycle, including requisitioning and the complete "order-to-cash” cycle, including
manufacturing, and aftermarket services. Also describes how to support the complete product life cycle
and assets, from the definition or design phueandproductionmnp-npw.ﬁenmrketmaimamnce
activities.

DﬂaismmddindthmodulewhmBillome-iula.WorkOrdmmeeiptsistobeuumdfor
work orders. It indicates what is being made, how and where, when it will be done, and why it won't be
on time. It facilitates better resource planning in the face of rapidly changing constraints such as materials
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availability, market readiness, market demand, plant capac ities, personnel certification and business ’\
costs per location,

ERP is designed for manufacturing excellence. With ERP, small to midsize manufacturing
companies benefit from a fully integrated, on-demand ERP solution designed to reduce costs, improve
customer service, improve business performance, increase margins and generate new revenue streams
Further, with Web-based ERP solution, SMB manufacturers can improve business performance w'nh;
visibility throughout the operation and embedded support for a wide variety of manufacturing processes
- including make-to-stock, make-to-order, configure-to-order, just-in-time (JIT) manufacturing and
materials control. &

For manufacturing companies, software functionality is at the core of any ERP software selection E:
project. While there are stand-alone manufacturing software packages available on the market, the best
manufacturing solutions are tightly integrated into a centralized ERP system. The functionality of £ 3
manufacturing software varies based on the industry focus and the production process utilized. Most .

“ERP and manufacturing solutions are placed into the categories of process manufacturing soﬂm"?} B
discrete manufacturing software, or mixed-mode manufacturing software. These different manufacturing +
m directly relate to the production environment and whether this environment can be classified
as continuous process, contract manufacturing, job shop, batch processing, repair and maintenance,
repetitive, or work order based. Manufacturing companies have long used ERP systems to streamline
operations, address customization requirements and manage complicated supply chains in order to
build profitable, sustainable businesses. ERP software provides integration of every aspect of
procurement, production and delivery for manufacturers regardless of whether they are a make-to-
stock, make-to-order or engineer-to-order manufacturer, Companies must be particularly careful about
choosing an ERP system flexible enough to meet their specific operational processes and functional 3
requirements. :

Within the manufacturing industry, contract manufacturing companies need software flexible
enough to manufacture a variety of product types and efficient enough to produce low cost, high quality
goods in a lean and highly automated environment. Contract manufacturers need to manage multiple

~ customer requirements simultaneously while meeting delivery deadlines, quality specifications and
~ product design requirements. Strong contract manufacturing software will offer detailed costing =

“ ation, robust demand planning and production control, integrated financial management,anda
» inventory control for raw materials and finished goods inventories. While there are ERP sof
kages available for this diverse set of requirements, not all ERP solutions can meet the needs of a_
ract manufacturer. i
* Manufacturing module of ERP provides real-time monitoring and control for your production
‘cess manufacturing operations. Providing accurate 24/7 real-time manufacturing information of
-plant operations, help reduce scrap, waste and machine downtime, improve cycle times, Ove
nt Effectiveness, plant productivity and automatic part qualification. Alerting you immec iately
cess and machine conditions deviate from standard, ERP help you solve production is:
ely, The drag and drop real-time scheduler provides management with a view of wh
 the shop floor in one plant, or all plants across the entire organization. _
helps to manage and organize shop floor in the plant. Having manufacturing workbenches
ve you the visibility and control of all your orders makes ERP software ideal for organizin
orated Time & Attendance allows for shop personnel to provide up o the mi
‘Ef e providing cost accounting and efficiency reporting data. Complex sched
e developed to support the way you want 10 do business. Complete Serial —
grol allow valuable information to be stored and tracked for an individual piece 8
ides complete multiple plant and multiple company capability through inven'®
ng. sales and costing making it the most desired small business ERP solution £
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" What is to be cautious about the selection of an ERP system is, before you commit to any ERP system,
' you should first evaluate the system such as what your organization needs and wants to accomplish with
its ERP strategy. The outcome of this evaluation will help you determine which applications and what
' kind of functionality your organization requires as well as go a long way toward easing the
implementation.
- Benefits
! Track on production updates by keeping record of current and previous products manufactured
Improves customer relations by timely delivery of customer order and handling of client queries
Saves time and money as it integrates and automates all the manufacturing processes
Centralized and secure management of data
Reduces paperwork and errors to greater extent
Track on production updates by keeping record of current and previous products manufactured
Prevents omissions and frauds with secure and systematic management of the financial
information
. Scalable and Reliable
= Generation of periodic reports help the management to make right decision
The above mentioned points are some of the benefits of ERP that one can avail by implementing it into
a manufacturing company.
ERP IN INDIAN MANUFACTURING ORGANIZATIONS
Indian market is very competitive and growing. Every company wants to grow rapidly for this
they are working 24x7x365. Competitors also react faster than in earlier days. At present, India has
emerged as a lucrative market place for ERP companies. In India, lots of small, medium and large size
companies are growing very fast and they need a software package and technology to manage their
- growth. Therefore, now these days, ERP companies are targeting all types and size companies. These
~ days, every top organization, consultancies and companies are constantly working towards promoting
nselves. As Gartner estimates, India ERP market has been one of the fastest growths in Asia-Pacific.
) st scenario forecast, India software revenues in 2008 are estimated to reach $211.9 million
e digit year-on-year growth for 2008 (Gartner, 2009). In context of ERP in India,
* Advisory forecasts that the ERP market be over $250 million in 2009-10. According
International Data Corporation (IDC), in the next four years the ERP market is expected
" totouch Rs. 1,550 crore ($341 million). It states, SMB potential in India is expected to be Rs 728 crore
®_ wﬁmmumofmemmmmcmmmu dia ﬂ '
b ng at a Compound Annual Growth Rate (CAGR) of 25.2% for ov DC
 2009). Today, ERP forms the backbone of a handsome number of manuf:
* According to industry estimates, 70-75% of manufacturers use some
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a major transformation due to globalization uﬂ»
conomy, coupled with fundamental changes in the business ‘mndielsdduc
emergence of Information lechnology based business '.""d.wm' thl nlllhc ?'|‘:}rprl$eq (r;;RePVQ pi
: h as India, are in the process of implementing Enterprise Rlcwu,rcc.l .afm'mg‘ . )
nsformation and process of re-engineering initiatives. ERP

ased efficiency to transformation of quality, productivity g
s some unexpected organizational challenges and char
that can be structural as well as cultural in nature. ERP not only helps establish world-class best |
practices and brings transparency to the organization but also demands for.cm[')owerment and flexik ;
in decision making process. The most promising argument is that, to thrive in the F-commercc
companies need to transform their internal business process with the deployment of ERP system.

ERP is considered to be the backbone of e-business.

CONCLUSION :
Business enterprises in India are in the process o

deregulation of Indian ¢

COUNtrics, suc
in alignment with organizational tr
promise benefits that range from im‘r'c
profitability. However, its implementation pose
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CONSTRUCTION OF THE DUCTED DOMESTIC WIND TURBINE
Er. Dharampal Yadav', Er. Haripal Dhariwal’, Dr. Barun Kumar Roy’
1&2Research Scholars Singhania University (Raj.),
*Director-Principal OITM Hissar.

ABSTRACT
An energy crisis is the major problem in all over world. Most of energy requirement is fulfilled by
thermal power plants based on coal & diesel, which leads to environment pollution. To avoid these
polluting power sources we have to adopt alternate energy resources like solar power, wind power
etc. But out of all these wind energy is preferred as domestic safe-economical energy resource. Wind
turbine can be utilized on underutilized land or on lands currently in commodity crop production
and which can be "harvest" on the surface and "harvest" above the surface. Then it will primarily be
used for electricity generation for immediate end-use or as a "driver" for hydrogen production. The
traditional wind turbines are replaced by adopting the venturimeter shaped ducted turbine we can
| increase the wind velocity about three times (09-15m/s) which is suitable for running the generator
| toits rated speed (200-600RPM) without using the gear-box, so that the maximum power is generated
; Jfrom low velocity wind without losing power in transmission system. The radial-flux PM machine
_ | with surface mounted magnets seems to be a good choice for the design of a large-scale directly
driven wind-turbine generator. Small sized compact units of this kind of turbine may be constructed
| of throat diameter ranging between 0.5m-01m which can produce power from 100W to 500W with
| qpmmooamgmgbamksﬁooo to Rs 50000, Which can be afford by a rural people

Keywords: WTD-Wind Turbine Design, WMS-Wind monitoring stations, MAWS-Mean annual wind
speeds, WPD-Wind power density in watt/m2, MW-mega watts, FGET- Fastest Growing Energy
- Technology. DAWT- Diffuser Assisted Wind Turbines. TSR-Tip speed ratio.
INTRODUCTION
- The development of wind power in India began in the 1990s, and has significantly in
‘&wmlndnhsﬁeﬁﬂhhmmmlhdwmdpowacapacitymmewodd.hoﬂl Oc
 the installed capacity of wind power in India was 10,925 MW, mainly spread across Tamil R
' MW), Maharashtra (1942.25 MW), Gujarat (1565.61 MW), Karnataka (1340.23 MW), ,-"'5”'-7" s
-MWWCIZ}MW).MPM(IZZ“M“M (26 Odisha (2M! R
 West Bengal (1.1 MW) and other states (3.20 MW) It is estimated that 6
mmauw-mwwzmmm :
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; i at |
\ they are built where winds e b conSIcsit\‘:?i:zi,,s aree :
: e igh above groun ‘
h 21Kmph). Faster winds generate more clcc,t-rIClty-. I-‘I:E::laare & El;east 30 meters (100
:tirud?:lrr E:) wind turbines should be placed on topﬂ()flli(')]}::rbcr:t isds sheheh Different types of :
iy i «« of wind turbines with ¢ Poa fficiently in
» are many different types of wind ‘ _ ] ine might operate efficiently
Ih:,r;,:r,:ws‘ c.mcicmly at different wind speeds. While o;c u:,::mncedgwinds up 0 45 mill
aflow as five miles per hour (8Kmph ()r2.25m/SCF), 3'"(“ crt izis based on the amount of ele
(&’Kmph or 20m/sec). Wind turbines also come In dlffierenmslgh e,lectricity 10 power cné SN
2 “ st oduce only €n O .
power they can generate, Small turbies Ty P h enyerate enough power for utilities, or
ines are often called utility-scale because they g : : ide bulk p
turbines are ofte s her into wind farms, which provide bulk g
companies, to sell. Large turbines are grouped together _

the electrical grid.

Wind turbines are most efficient wher

/

A g  wESTRST
Fig.1.0 shows internal components of wind turbine [46] &
The real cost of energy from wind turbines is falling dramatically. Nowadays more than 10 00!
wind power capacity has been installed world-wide. The installed capacity will be 37 MW includ
wind turbines in Finland at the end of 1999. The machines now entering the market geners {
1500kW per turbine rather than the 100kW average of the late eighties. This up-scaling is for J
continue at least one step more to a 4-6 MW offshore turbines. A present day typical and a new d
driven wind power plant are illustrated in Fig. The electromechanical system of a wind poy
usually consists of three main parts: turbine, gearbox and generator. The rotor of a typical wind t
rotates at a speed of 20-200rpm. In conventional wind power plants, the generator rotational s
usually 1000 or 1500 rpm. This means that a gear is needed between the turbine and the genera
A standard asynchronous generator can be used in conventional wind power plants. The consta :
operation is commonly used in this type of the wind turbine. The generator can be connectex
he grid, which results in a simple electrical system. However, the gearbox adds to the
:mands reg ular maintenance and increases losses. The maintenance of the Gear
cult, because the nacelle is located at the top of the tower. Furtherr
, lubrication and bearing seals in cold climates.

L)
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_ Fig.3.0 shows a domestic wind turbine.
wind power plant can be simplified by eliminating the gear and by using a low-speed Generator the
oo of \.whnch rotates at the same speed as the rotor of the turbine. Many disadvantages can also be
oided in gearless wind turbines. The noise caused mainly by a high rotational speed can be reduced.
¢ advantages are also high overall efficiency and reliability, reduced weight and diminished need for
maintenance. However, the diameter of a low-speed generator may be rather large because a great
l\mber of Pola ns’needed in a low-speed machine. Due to the multi-pole structure, the total length of
the ERAgnetic path is short. The winding overhangs can also be shorter and stator resistive losses lower
than tbose‘ in a long pole pitch machine. The output frequency is usually lower than 50Hz, and a frequency
- converter is usually needed in low-speed applications. The converter makes it possible to use the machines
in variable speed operation. The speed can be variable over a relatively wide range depending on the
wind conditions, and the wind turbines can extract maximum power at different wind speeds. The
- advantages of the variable speed operation are, for instance, the reduction of the drive train,
- Mechanical stresses, the improved output power quality and the increased energy capture. In the gearless
~ turbine has variable-speed operation and the geared turbines have constant Speed operation. The annual
energy production is higher and the total weight of the rotor and nacelle lower in the gearless turbine
- than the average values in the geared turbines.
The generator is a four pole induction machine. The gear is a combined planetary and parallel stage
~ design: planetary in the first stage and parallel in the second and third stages. The gear contains the
main shaft bearing and the gear ratio is 50. .
b 3. Overview of Directly Driven Wind Generators
" There are different alternatives for the design of a directly driven generator (Lampola) [49]. It can be,
- for example, an asynchronous machine, a permanent-magnet synchronous machine or a synchronous
machine excited by a traditional field winding. Furthermore, the machine can be a radial-, an axial or a
transverse-flux machine. The stator core can be slotted or slot less, and there can, for example, be a
toroidal stator winding in an axial-flux machine. Many different generators have been proposed in the
' Jiterature as directly driven wind-turbine generators. ‘
Generators with Field Winding.

E L
E 2.
22

4.
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4 Suminary of Divectly Driven Generntors | oo cresented, Lo Elsetil ;
Many different generator dosigns for pentlens wim.I turbines lm'w Q'"';J']l]l ; hle m'n(,him',h, ial
R P 7 '"l“:-'»”"‘ ""“"|"“"l“": Ilul:("'l‘:;'t.:l"'«-’r:’n‘u:f;niml-: and a linear induction
machines, transverse-tlux PM machines, swilched e vy ylyvededipn pperes

) dal divectly deiven generator in the power range o 50me T }
:\:\‘;:2:‘: :‘“xciml by o traditional field winding, Many l(.)wv spccd»‘if’xl"gz;:'o‘;‘tr':'l;’ét:‘z;’”m
built and tested. The conventional nxynul@llollu Illll(ﬁllllfc‘ml(l lhcds.wt'(l;u« d,jv;n po :
large and heavy and they will not be very .-mlluhlc': dcfsip,nn for n.l;l’r%l:c' llr;«ml };Mn compered i
to the other designs. The transverse-flux nnwlun.c is .-.'n’u.xll, ef l.ug'n s e
designs, but the mechanical design 1s very complicated, The clccf:’w yl o mdjai o
is larger, heavier and less efficient than the PM .t.'ync,hr'm‘}nuy mac Ir}l(j«. ot e ki
Synchronous machine has smaller outer diameter and it is chcaPc_f t "‘:: :h rotor Is heevie B
ferrite magnet material can be used in the huricd-nmgl‘lcl |111:ch1rlc. ult] cwith high encsex il
mechanical design more complicated than those in the surface-magnet machine I ;

' P ‘hine with surface mounted magnets seems to be a good choice for the de
[ The radial-flux PM machine with surface mour g
a large-scale directly driven wind-turbine generator.

Fig.5.0 shows a permanent magnet generator. [49]

Design of ducted section of turbine B
capability of domestic users is limited from 5feet dia. to 15feet dia. Because of the restrictio
ace availability and infrastructure availability. So the main aim of the research is to utilize

y atmospheric wind by increasing it about three times by using the convergent and diverge
nturimeter. The convergent section increase the pressure of the available wind and
eate vacuum at the throat of the venturimeter , which creates the maximum th I

ent operates as a funnel to push air through the rotor blades and the dive
ind pull air through the rotor blades. This push-pull augmentation increas

‘and the air stream velocity many times that possible with the simg
ith older generation Diffuser Assisted Wind Turbines (DAWT).
laced at the throat which generates sufficient power at normal wi
urbines are difficult to incorporate into Smart Grids because th

ds giving them a capacity factor of less than 45 percent.
all due to low average wind speeds. 5

-
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‘We start with the simple wind turbine and the application of accepted principles of fluid mechanics.
‘Now by adding a duct to catch air that normally escapes around the turbine blades. We then examined
a proven method of increasing a wind turbine's efficiency by 30 percent adding a diffuser behind the
duct. But we needed to increase the speed and energy density of the airflow many times. To achieve this,
we replaced the diffuser by a'larger divergent, creating more vacuum which pulls the air through the
unit. Next, we added an optimized convergent to compress, align and accelerate the wind in the ducted
channel, creating a ventury. The push-pull effect created by the convergent and divergent greatly increases
the air stream flow velocity through the turbine blades - a critical process parameter. The wind energy
then available for conversion is proportional to airstream flow velocity cubed. Triple the wind speed,
- and the energy produced increases by cube of 3, or 27.

Velocity at entry of the convergent section = 1m/s

- Velocity at throat (around turbine blades) =3m/s

- Velocity at exit of the divergent section =0.5m/s

This result is based on theoretical calculation on actual practical application due to mechanical reasons
and compressibility of air the throat velocity can be achieved about 2.8m/s. now we can use two or three
turbines at throat in place of single increase the efficiency of the unit.

Table shows the effect of convergent length on the throat velocity:-

Lengthof | Throat | Divergent
Convergent | Velocity Length

(M) in m/sec. (M)

07 Meter 5.50 07

06 Meter .75 07

05 Meter 6.00 07

04 Meter 6.50 07

03 Meter 6.79 07

02 Meter 6.00 07

01 Meter 5.00 07

As discussed in theory the increase in length of divergent may leads the increase in the pull effect
caused by divergent, because of the increasing area in the direction of wind flow the minute friction loss
may be neglected. So we kept the divergent length 07 Meter constant during the test. Then we test the
unit by changing the length of convergent section with difference of 01 meter. It has been observed that
the throat velocity increases with decrease in convergent length up to 03 meter length. This occurs due
to frictional losses by decreased section, because the friction loss is directly depends upon the length of
convergent section. But below 03 meter, at 02meter and 01 meter again downfall in throat velocity
observed. The reason behind this is the insufficient pressure rise which pushes poorly the wind threw
the throat. So the optimized length of convergent is kept 03 meter (smallest as possible) and the length
of divergent is kept 07 meter due to costing and space availability reasons.

6. Calculation for Design of the turbine's duct structure:

The duct is so constructed that the maximum air can enter in the convergent section of area(4*4=16m?2)
and converges up to throat dia.3m (area 7. 065m2).the throat is 2m long. From the exit of circular throat
the divergent part starts and diverges up to the exit section of the divergent part of area (6*4=24m2).
Component/segment wise dimensions of the duct are given as:-

Convergent section length along the X-axis =3m

Left end (entry point of air) along Y-axis =4m

Left end (entry point of air) along Z-axis =4m

k. Jmﬂ POlllt at the end of omvergmt part at throat entry (dia.3m) =9.42m (perimeter)

at part at throat exit (dia.3m) =9.42m (perimeter)
g Xoaxi =7m

B
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Right end (exit point of air) of divergent along Y-axi's =6m
Right end (exit point of air) of divergent along Z-axis =4m
The detail drawing of the turbine shown below:

ALL DInENEIows 1N METRE
L MammE
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8. Conclusions of the research

In this research we find that the output power is mainly depends upon the wind speed and the

swept area of the turbine blades, The power output increased eight times if the wind speed is doubled.
In the area of Haryana and Rajasthan the wind

times (09-15m/s) which is suitable for running the generator to its rated speed (500-1500RPM) by
using the gear train of suitable velocity ratio. As discussed in previous chapters the relation with size of
the blade should have to give an appropriate speed of rotation versus wind speed (called TSR, the tip-
to-speed ratio). As a rough guide (tables exist for this, too) a 6-foot prop should turn at about 500 RPM
and a 9-foot prop should turn about 300 RPM. This will give you some idea what you're up against
when coupling various alternators to your blade rotor,

In the installations of large size wind power plants must requires the large size tower construction,
which consumes a huge part of capital this problem is overcome by adopting this modified low velocity
roof top wind turbine. The turbine of throat diameter ranging (01 m-03m) may be used as per requirement.
The 0Im size can be used by a small.domestic consumer (below 01KW). The consumer of high
requirement must need to install 02m or 03 m diameter throat turbine. This turbine requires the roof
area of about 40ft.X20ft.(800Sq ft.).

Use of the type of generators is mainly depends upon the capacity of the turbine and type i.e.
directly derived or by using some gear train as discussed in the fourth's chapter different generator

PM machines, switched reluctance machines and a linear induction machine. Some directly driven
generators are used in low power commercial gearless wind turbines. The first commercial directly
driven generator in the power range of some hundreds kilowatts is a synchronous machine excited bya
traditional field winding. Many low-speeds experimental machines have been built and tested. The
conventional asynchronous machine and the switched reluctance machine are large and heavy and they
will not be very suitable designs for a large directly driven generator compared to the other designs. The
transverse-flux machine is small, efficient and light compared to the other designs, but the mechanical
design is very complicated. The electrically-excited synchronous machine is larger, heavier and less
efficient than the PM synchronous machine. The radial-flux PM synchronous machine has smaller
outer diameter and it is cheaper than the axial-flux machine. Cheap ferrite magnet material can be used

in the buried-magnet machine, but the rotor is heavier and the mechanical design more complicated

than those in the surface-magnet machine with high energy magnets. The radial-flux PMMMQWH

mmmmmbugoodchoice for the design of a large-wnledheotb’dﬂv-ﬁﬂ- i
= v va mciumdnmﬂﬂnpoﬂ'ofmmmﬁr J

) with an ey of about 50%
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EFFECT OF LIFT ON WIND TURBINE BLADE DESIGN
PARAMETER

Hari Pal Dhariwal', Dharampal Yadav?, Dr. Barun Kumar Roy*

'“?Research Scholars Singhania University Rajasthan,
*Director OITM Hisar.

ABSTRACT

Primar_ily the design is driven by the aerodynamic requirements, but economics mean that the blade
shape is a compromise to keep

_ the cost of construction reasonable. In particular, the blade tends to be
thicker than the aerodynamic optimum close to the root, where the stresses due to bending are greatest.
As well as varying day-to-day, the wind varies every second due to turbulence caused by land features,
thermals and weather. It also blows more strongly higher above the ground than closer to it, due to
surface friction. All these effects lead to varying loads on the blades of a turbine as they rotate, and
mean that the aerodynamic and structural design needs to cope with conditions that are rarely optimal.
The blades of a wind turbine are usually made from composite materials. Composite materials are often
preferred because of the possibility of achieving high strength and stiffness-to weight ratio (Manwell et
al. 2002). They are also corrosion resistant and good electrical insulators. These properties are
advantageous in an offshore environment where corrosion is a critical factor to be considered.

There are two major forces acting on wind turbine blades as they rotate: Lift and Drag as shown in fig.1.
Lift and drag are in constant competition, acting to cancel each other out. When optimizing wind turbine
blades, the goal is to maximize the lift force while minimizing the drag force.

Lift

length C, angle of attack and span length L of the airfoil.
2d on the upper part of the airfoil. The drag force
body, which is streamed lined. From the
the stream line at the trailing edge of
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Lift force F, is given by the equation as
iF‘L=pULI’=pUL*uCUSin0( |
; = pn CU? L Sinx *
e i . |
| he Lift Force is given by oquahon as, |
| Fo=C xAXE-

F, = C,_XAx’—'zi-'

here €, = Co-efficient of Lift
= Projected Area = C x L for airfoil
L= €, XC XL X2
(3)  Equating the two values of lift force given by the equations (3.17) and (3.18), as
o7 CUL Sinec = €, X € XL X "-ﬂ

2np € U*L Sina ;
= ——=2nSina

€= CXL X pU®

(4)  Thus it is clear from the above equation (4) that co-efficient of Lift depends upon the angle

attack.

3 Result
From the equation (4) the lift can be calculated easily. In designing wind turbine blade lift fore

is important. The lift force increases as the blade is turned to present itself at a greater angle to the win
This is called the angle of attack. At very large angles of attack the blade "stalls" and the lift decrea: >
again. So there is an optimum angle of attack to generate the maximum lift. Fig.4 shows the positions

different angle of attack.

rl—-@

Fig. 2 Blade at Low, Medium and High Angle of Attack

¢ is, unfortunately, also a retarding force on the blade: the drag. This is the force pa

y, and also increases with angle of attack. If the aerofoil shape is good, the lift force is mu
e drag, but at very high angles of attack, especially when the blade stalls, the drag incres :
) at an angle slightly less than the maximum lift angle, the blade reaches its maxir
'he best operating point will be between these two angles.

- an aerodynamic profile in cross section to create lift and rotate the turbine
yree that will create enough force to rotate the turbine easily. This is optin
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WSN PROTOCOLTO INCREASE THE NETWORK
THROUGHPUT AND LIFE
Tanu Babbar', Mandeep’
IHead Department of Computer Scicnccl, v
Kalpana Chawla College of Engineering & Technology, Hisar, Haryana, India
Information Manager, Haryana Education Department
mandccp.junqia(u)rcdimeail.com

ABSTRACT ‘
The most common problem in Sensor Network is Network Life. Either the network is clustered of nok,
each node release some amount of energy with each transmission. In a clustered network, the cluster
selection is one of the major WSN protocol. In this existing work different approaches of cl
head selection based on distance, energy and other parameters. The cluster head selection is done
on the basis of energy and distance parameters. In this present work we have improved the SPIi

protocol for a clustered network. Here we have considered a congestion vector while selecting 1
cluster head for communication. Respective to this congestion vector the delayed communication s
analyzed. We have selected a cluster for communication that is responding accurately and efficiently,
We have implemented the work in Mat lab 7.8, The results shows that the presented work has improve

the network life.

Keywords: LEACH, Hierarchical Routing Algorithms, clustering,

INTRODUCTION
A Wireless Sensor Network (WSN) consists of spatially distributed autonomous Sensors to monit

physical or environmental conditions, such as temperature, sound, vibration, pressure, motion or pollutar
and to cooperatively pass their data through the network to a main location. The more modern netwo
are bi-directional, enabling also to control the activity of the sensors. The development of wirel
sensor networks was motivated by military applications such as battlefield surveillance; today s
networks are used in many industrial and consumer application, such as industrial process monitorin
and control, machine health monitoring, environment and habitat monitoring, healthcare application
home automation, and traffic control.

The WSN is built of "nodes" - from a few to several hundreds or even thousands, where each node
wnnected to one (or sometimes several) sensors. Each such sensor network node has typically sever
arts: a radio transceiver with an internal antenna or connection to an external antenna, a microcontrol

s electronic circuit for interfacing with the sensors and an energy source, usually a battery or an embed d
of energy harvesting. A sensor node might vary in size from that of a shoebox down to the size
f dust, although functioning "motes" of

oscopic dimensions have yet to be
ost of sensor nodes is similarly

wireless sensor networks.

Q s
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Sensors infegrated into structures, machinery, and the environment, coupled with the efficient delivery
of sensed information, could provide tremendous benefits to society. Potential benefits include: fewer
catastrophic failures, conservation of natural resources, improved manufacturing productivity, improved
emergency response, and enhanced homeland securit y However, barriers (o the widespread use of sensors
in structures and machines remain. Bundles of lead wires and fiber optic "tails” are subject 1o breakage
and connector failures, Long wire bundles represent a significant installation and long term maintenance
cost, limiting the number of sensors that may be deployed, and therefore reducing the overall quality of
the data reported. Wireless sensing networks can eliminate these costs, easing installation and eliminating
connectors.,

Wireless Sensor Networks (WSNs) are networks of light-weight sensors that are battery powered
used majorly for monitoring purposes. Recently, WSNs have been heavily researched by several
organizations and by the military where we can find some of the applications in battle field surveillance
and other security etiquettes, With the recent issues on climate change, WSNs can be utilized to track
changes that affect the climate using a network of sensors to gather environmental variables such as
temperature, humidity and pressure. One of the numerous advantages of these sensors is their ability to
operate unattended which is ideal for inaccessible areas. Several clustering schemes and algorithm such
as LEACH, DEEC, have been proposed with varying objectives such as load balancing, fault- tolerance,
increased connectivity with reduced delay and network longevity. A balance of the above objectives can
yield a more robust protocol, LEACH protocol and the likes assume a near to perfect system; an energy
homogeneous system where a node is not likely to fail due to uneven terrain, failure in connectivity and
packet dropping. But more recent protocols like SEP considered the reverse that is energy heterogeneity
where the factors mentioned above is a possibility, which is more applicable to real life scenario for
WSN.

Conventional protocol designs do not address these situations. This research explores existing
work done in this area. The goal is to present a modified protocol design that is more robust and can
ensure longer network life-time while taking other performance measures into consideration.
Mathematical modeling and computer simulations are used for proof of concept and testing.

1.1 CHARACTERISTICS OF WIRELESS SENSOR NETWORK

The main characteristics of a WSN include:

Power consumption constrains for nodes using batteries or energy harvesting.
Ability to cope with node failures.

Mobility of nodes.

Dynamic network topology.

Communication failures.

Heterogeneity of nodes.

Scalability to large scale of deployment.

Ability to withstand harsh environmental conditions.

Ease of use.
WSN GOALS AND CHALLENGES
Goals
Coverage and Connectivity.
Lifetime.
Challenges

Balance load evenly across network.

Minimize unnecessary energy dissipation.
Minimize cost and energy.

(S
—
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i of o large number of tiny sensor nodes.
yr petwork CONSISEs &= e ;
»f the following modules

neisis O

SR o lects information from the environment.
. neing module that COURRE FEE icati
> he sensing ¢ dule that sustains wircless data communication between »
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. reccing moduie thal PrOVEast= 3
* he proces "

Figure 2: Architecture of a Sensor Node 2
These tiny sensor nodes work collaboratively to form a network (WSN). The network senses
environment, perform in-network computation and communicate with a base station when a

event happens. The major handicap of these devices is resource constraint; low memory, limit ,
supply and limited processing capabilities. This directly affects the WSN at large. Due to the lim

detection capacity in sensors diminishes with the increasing distance between the node:
phenomena. A WSN is characterized by the following features:
The network relzy on a collection of tiny sensors to observe and influence the real wor
The sensors have 2 modest and sometimes non-renewable power budget and do not ne

need 10 be active at all times. So sensors can be dynamically added to or removed fi
network. l/
There is no infrastructure (wireless).

It 1s a self organized network.

Multi-hop communication is used and the network topology changes dynamically.

1.

W

v

Figure 3: Architecture of a Wireless Sensor Network
g ?Jmﬁnpr)fary ,”e""'"”ks', WSN are closely related to Mobile Ad hoc Networks
nave 2 number of characteristics in common; network topology is not fixed, power is an

Among
They

resource and nodes are connected to each o
!

e : ther by wireless communication links.
Ns are mainly used to collect information whilst MANETS are designed for di
computing rather than information 1

X o ather gathering, 1
2 ! :::II ¥ @ WSN is deployed by the owner whilst MANET could be run by several
b < e 'nodes in WSNs i ' 3
- i Nt;;p;:er of nodes in WSNs can be several orders of magnitude higher than that in

[Volume 8, No. 1-4] | [RNI No. HARENG / 2006/ 22052)

!

C} Scanned with OKEN Scanner



WSN nodes g
are quite cheaper than those in MANETS, and are e

Power resource of WSN Y deployed in thousands
recharged, nodes couylq be very limited; however nodes in MANETs can be
WSNs are more limited ; : A

el Imited in theijr Computational and com

munication capabilities compared to
ue to some of these diﬂ'erences i
» Protocols used in MANETs cannot b li i i
4 APPLICATION OF WIRELESS SENSOR NETWORIZ g REm i
me of the applications of Wirel

e il €SS sensor network in different fields are given below:
Environmenta] sensing

Air pollution monitoring

Forest fires detection

Greenhouse monitoring

Landslide detection

Agriculture

Structural monitoring

WIRELESS SENSOR NETWORK ARCHITECTURE

Depending on the deployment of the sensors, they can be either mobile or static, if the former then the
data link layer, specifically the MAC protocol design must have power control mechanism, forwarding
mechanism and should be able to perform communication confidentiality through encryption-decryption
techniques. Finally, the task of the physical layer involves modulation and demodulation of radio carrier
stream, forward error-correction (FEC) and performing efficient synchronization between the sender
and receiver. The power, mobility, and task management planes were proposed to monitor the power,
movement, and task distribution among the sensor nodes. Most often sensor network protocols are
designed with two basic kinds of architectures; the layered and the clustering architectures; these
architectures are discussed in the next sections.

Apphocation Layer

1B

Transpart Layer !
&

A

Network Layer

\ Rey

Oate Link Laver g

Physical Laye r

Figure 4: Protocol Stack Diagram

YERED ARCHITECT! : ! ;
'}‘h6 d I'JA f a layered architecture would normally consist of a base station and sensors scattered in
e design of a

: . In’s single hop
th The layers of sensor nodes around the base station constitutes nodes that are in a sing .
e :on. while nodes that are farther away can be multiple hop count to the BS depending
count to the base station,
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1 CONCLUSION OF LITERATURE REVIEW
After reading out number of research papers [ have concluded that WSN always suffer from the
problem of energy loss and the life time of the network, Such kind of network always requires power for
Ticient utilization of energy of a battery operated devices, and routing optimization for energy efficiency
1s a good area for research work. We intend to optimize energy usage of battery operated devices and
increase the lifetime of network in wireless sensor network. From this survey we have concluded some
points as

1. The most common problems in Sensor Network is Network Life. Either the network is clustered
‘ of not, each node release some amount of energy with each transmission.

D The energy reduction results the short network life. Lot of work is done in this direction respective
A to different protocols,
3.

In a clustered network, the cluster selection is one of the major WSN protocol. In this literature

we studied different approaches of cluster head selection based on distance, energy and other
‘ parameters.
4. Another problem we studied is the localization of nodes. The node placement in different order
or based on different topology also affect the network life.
5.

"l‘hese papers show that a network always needs the improvement in QOS in WSN. Lot of work

is done in this direction respective to protocol modification etc.
2.2 PROBLEM IDENTIFICATION

* The main problem with SPIN protocol lies in the random selection of cluster heads. There exists
a probability that the cluster heads formed are unbalanced and may remain in one part of the
network making some part of the network unreachable.

. The proposed work is the improvement over the SPIN. In this proposed work we are trying to
improve the network life. In this work, initially when the cluster heads are selected based on the
energy and the distance parameters

» Now when the cluster head dies, it is replaced by It will not selected again for the communication.

) The proposed system will improve the network life and total communication over the network.

2.3 PROBLEM STATEMENT
In Wireless Sensor network, Network life time is one of the major concerned areas, In this work,

Modification in existing V Leach protocol is done to improve the network life. The cluster head selection
is done on the basis of energy and distance parameters. At the same time the Vice Cluster Head is also
selected along with Cluster Head Selection. As the cluster head dies it is replaced by Vice Cluster Head
and a new Vice Cluster Head is selected. The proposed approaches try to keep the Cluster Heads alive
for the maximum time; Because of this the life of network keeps alive for the maximum time and the
communication over the network will be increase.
3. PROPOSED WORK
3.1  CLUSTERED ARCHITECTURE : .

he basic objective on any routing protocol is to make the network useful and efficient. A cluster based
routing protocol group's sensor nodes where each group of nodes has a CH or a gateway. Sensed data is
sent to the CH rather than send it to the BS; CH performs some aggregation function on data it receives
then sends it to the BS where these data is needed.
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H0 few of them are cluster basi
g ‘(‘ ‘“ . . o - . B
b s is LEACH. This show significant ruductlo.n in 4

Hierarchical routing protocols designed

2 prnlncnl. d :
micmionwilhin the cluster and aggregate ata to redus

ed for WSN. fHowever,

pl‘nlucols
nh
other nof
localizing, commt

A number of routing
One of the most well know
overall petwork energy over
reduce energy consumption by

ransmissions 10 the BS. CTIVE
1 USTERING OBJIEC . ! '
32 CLUSTI Rl are relevant to the focus of thi

‘his secti ecent three main objectives that : ' ]
:l :Zl.hl hr:';s::’i'r‘n‘i’;:;l:;twork Life-time: Unlike in ccl!ulur networks, where mobile iidiietz i:f;\ e
can easily be recharged constantly after battery drmn'age, thus powcn: mar}agemlb e
remains a secondary issue. However, WSN is heavily constrained in this regard, apa‘ i
tem: their battery power is very limited. Most of the sensor nodes are equippe
le the Berkeley's MICA motes are powered by two AA alka
{o be of growing concern and will remain one of
ent in WSN, clustering sche

with energy managem e
d help ease the burden of each node transmitt

s thesis.

inﬁustructure-lcss sys
with minimal power source; for examp

batteries. Thus, power efficiency will continue
main design objectives of WSN. In order to cOpe
d, to extend network life-time an

has been pursu¢

directly to BS as in conventional protocols like Direct Transmission.

3.2.2 Fault-tolerance: The failure of a sensor node should have a minimal effect on the overall ne 1.

system, The fact that sensor nodes will be deployed in harsh environmental conditions, there is tendeng 4
tering techniques have been proposed ]

e physically damaged. Some clus

luster-heads, in the event of failure of the origin

n. Adaptive clustering scheme is also employ

Tolerating node failure is one of the € -.'

that some nodes may failorb
address the problem of node failure by using proxy ¢

elected cluster-head or have minimal power for transmissio

to deal with node failures such as rotating the cluster-head.

design goals of clustering protocols.
ould be another design goal of clustering sche

3.2.3 Load balancing: Load balancing technique ¢
It is always necessary not to over burden the cluster-heads as this may deplete their energies faster. y
it is important to have even distribution of nodes in each cluster. Especially in cases where cluster-hea

e performing data aggregation or other signal processing task, an uneven characterization can €Xte ‘

he latency or communication delay to the BS.
Each node communicates only with close neighbor and takes turn to send to base station.

Each node has the ability to transmit to any other node and to Base Station.
Assume node have location information about each node.
The base station is fixed and far from nodes network.
~ The sensor nodes are homogeneous and energy constrained with uniform energy.

X ‘ln each round all data from all node and transmit to base station.

Data fusion help to reduce amount of data transmitted between sensor node and BS.

ans mitting
x (k,d) = ETx- elec (k) + ETx-amp (k,d)
k, d) = Eelec*k + 2amp * k* d2

for each node to receive from and transmi i !

% Qe it to close neighbors u
 transmission to the BS. y g

nized to form chain which can either be accomplished by sensor I«

ulgqrithm starting from some node, the BS can compute this chair

to the BS and we will use node numbe b
rImod N "
the BS in round i. od N (N represe s
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There is less number of dead nodes.

Number of alive nodes is enhanced.

Packet transmission to base station occurs frequently.
Even in last round clustering process is going take place.
42 RESULTS y
The result refers to the measurement of network life time. Figure shows the output of existing protoce
modified LEACH protocol and comparison between existing work and modified result. 3
4.2.1 Results of Scenario 2 (100 Nodes)

SR VERATRISI D o L B L e i [

‘P" S ‘ g5 .

J Figure 7: Network Topology 1
Figure 7 shows a network with 100 nodes and coverage area of 500x500. Here red circles define t
nodes and blue nodes represent the receiver nodes. : :

. &ijls
Figure 8: Network Communication E:
the communication over the network. The lines here represent the interconn o
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i W Y
;;i‘::d :hcbo::z :hat the complete network is alive till 20 rounds and after that nodes start losing their
: 3 nodes are dead after the completion of 1000 rounds in existing spin protocol and that

the complete network is alive till 70 rounds and afte i ir li
. r that nodes start losing their life and about 92 nodes
are dead after the completion of 1000 rounds in proposed spin protocol.

Figure 10: Alive Nodes in WSN (Proposed Work vs. Existing)
Figure 10 shows that the complete network is alive till 20 rounds and after that nodes start losing their
life and about 5 nodes are still alive after the completion of 1000 rounds in existing spin protocol and
that the complete network is alive till 70 rounds and after that nodes start losing their life and about 8
nodes are still alive after the completion of 1000 rounds in proposed spin protocol.
5. CONCLUSION AND FUTURE SCOPE
5.1 CONCLUSION
The proposed work is implemented on Wireless Sensor network to improve the network life in
case of clustered Network. The main problem with cluster network is to find the cluster head for
each cluster. Here the improvement is done for Spin protocol. In this work we have include one
parameter to select the cluster head and the vice cluster head. This parameter is represented by
Ideal Time Analysis. The work has considered the concept of congestion parameter along with
effective throughput for that instance. The node will be selected that is working with low

congestion and better throughput over the network.

52 FUTURE SCOPE :
In this work the improvement over the Spin is proposed that will increase the network lifetime

and improve the communication over the network. This work is performed on homogenous
network. The work can be extended to work on heterogamous network. The heterogeneity will
be in terms of type of sensor nodes, environment and the node parameters.
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/ Is may require differen; amount of testing efforts and testing strategy for their removal.
1e existing research incorporates thi

A‘ s phenomenon considering that the fault removal rate
il for different ypes of faults and remains constant during the overall period of testing,

{his assumption may not apply in general testing environment in practice. It is a common
P ﬂ{at as the testing progresses the fault detection and/or removal rate changes. The
o ting environment, lesting strategy, skill, motivation and constitution of the testing and
g personnel etc. are some of the major reasons behind this change. Moreover as the size of
e system is large, the number of faults detected during the testing phase becomes large ; the

f the number of faults, which are detected and removed through each debugging, becomes

Ly small compared with the initial fault content at the beginning of the testing phase. In

ruation, we can model the software fault detection process as a stochastic process with

us state space. In this paper we propose a general software reliability growth model

ing three types of faults in the software system incorporating the effect of changing fault-

ng rate using the change point concept based on type Stochastic Differential Equation.

!-'Softwam reliability growth model, software reliability engineering, non homogeneous poisson
verity, change point, stochastic differential equation, stochastic process, mean time between failures.
'UCTION
years more and more computers are used in safety-critical applications such as medicine,
tion, and nuclear energy. For a lot of software embedded system, software reliability has been
ant driver of today's system reliability. It leads to a great demand for high quality software
_.j lowever, the poor performance due to unreliable software is exhibited by many systems. To
he software quality, software reliability engineering balances customer needs for the major
aracteristics of reliability, availability, delivery time, and life cycle cost more effectively.
 the software developer attempts to have a tight control over the testing of the software
M (Software Reliability Growth Model) is a tool of SRE (Software Reliability Engineering),
be used to evaluate the software quantitatively, develop test status, schedule status and monitor
'ln reliability performance [5]. In the last two decades several Software Reliability models
- eloped in the literature to estimate the fault content, failure rate an'd fault removal rate per
e and to predict the reliability of the software at the releasg time. Most of these. are
by the mean value function of a NHPP (Non Homogeneous Poisson Process) and utilize
i llected during the testing phase to evaluate the quality of software. It has also
. mﬂmco relationship between the testing time and the corresponding number of faults
i neriti A r a mix of the two [14].

7 cith.er X .-l s::‘t)he: :roposed model, Statistical Package for Social Sciences is
tion of the P”;:m’ sed models is compared with NHPP based Severity Model using

. ] “ i Pm::’dcls provide significant improved goodness-of-fit results. Section

T

fel latic proposed model. Sections 3 give the method used for parameter
oo m?::; the criteria used for validation and evaluation of the proposed
"j‘:' _v:'_.- ‘4“_“ e " P 6.
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4 e e by assuming that the fault detection \ remoy ;
i creaseso?;hﬂ'ﬂ reat;]u(lieig: :h(z;e:rg 1:\‘:/2‘3:;;:2? tfe'zllul)t,s in the sc%ﬁware. SRGM prlop«::jed:gorl?; .-
3 [2] and Kapt:rr:ld Garg [7] have similar forms as '[.12] tl;‘ut ?:u?i:fﬁg‘:al (uex - Te
se-t of assumptions. Bittanti et al. [2] proposed an SRGM explonmgd Ge o pons
during the initial and final time epochs of testing. Whereas, Kapur an : z:trgsome g |
phenomenon, where they assume that during a remov au e descﬁbc g
might be removed without these faults causing any failure. 0[8]‘ i ot 1 [S] 6

d therefore are termed as flexible models 1
:hn: ;;Eimzﬁ';act?;ej T ion of fault, However an SRGM she

f faults based on the time of detecti bl 3
. i ity as it is ex ected that any type ol fauit ¢ aoTe.
explicitly deﬁne.the errors of different severity 1;1 i+ and debugging process of eack
any point of testing ime. Therefore it is desired to study t C_!CS ing L offect of the Ol
of faults separately. The mean value function of the SRGM 1s desc'rlbf:{i by the joint ellect ©
faults present in the system. Such an approach can capture the varlgblllty in the reliability gro 't
due to the errors of different severity depending on the testing envnr9nment. ’ ;
The models discussed above are derived under the assumption .that the fault detection
removal rate remains constant over the entire testing period. But during the pel:iod of testing, !
observed that the FDR or FRR may not be constant and can change as the testing Progresses. |
changes in the FDR or FRR can be accounted due to the changes in the testing environment,
strategy, complexity and size of the functions under testing, skill, motivation ar)d constitution of
ssting and debugging team etc. The change in FDR or FRR can be analyzed using l!?e "change p
" The idea behind the change point concept is that it divides the testing period into subintery
sumes that during a particular subinterval the testing strategy and testing environment are m
s similar and are slightly different from the other subintervals. The FDR and\or FRR is ..
ned to be constant or a function of testing time during ecach subinterval but varies (constant
ent or a different relation to time) from the other subintervals. The concept of change point
by Zhao [16] who introduced the change-point analysis in Hardware and Software reliabil
'~ Notations for the Proposed SRGMs using SDE 9
"Lj'l'lle number of faults detected during the testing time t and is a random variable
~ Expected number of faults fictcctcd in the time interval (0, t] during testing phase
Expected n.umbe.r of faults identified in the time interval (0,t] during testing phase
- Change Points (time from where a change in FRR is observed, i = 1,2,3
~ Total fault content
l;itil:l fault cxl)mcntf of tyfpcli faults (simple, hard and complex) i = 1,2,3 ‘
ault removal rate for a fault type i in jth time interval (each time interval corres )
change point), i = 1,2,3;j =1.2,....n respond e
Mean value functiqn of type i faults (simple, hard and complex) i = 1,2,3
Proportion of type i faults in the software's, i =1,2,3 :
Mean number of fault , i =1,2,3
Positive constant that represents the magni "the i
sents gnitude of the irre stuati -
' Standardized Gaussian White Noise , i = 1,2,3 g ﬂu"'ma“o"s =123
Mm for ftlloi Proposed SRGMs using SDE ]
f are fault-detecti .08 is . _ 2
R ection process is modeled as a SP (Stochastic Process) with a con!
~ Failure observation / fault removal phenomenon is modeled by NHPP
fiw is subject to failures during execution caused by faults ining | 3
mber of faults remaining in the software syst Pineuting In e S
res go on. system gradually decreases as the |
p ” i: observed, an immediate effort takes
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the time dependent forms-of . Fron
d in reliability growth modelling we summarize i

del assuming three change points. This
e testing of safety critical systems.

Increasing and/or decreasing trend in FRR can be depicted with

literature study of various fault detection rates use

table 2.3.2 an interesting application and develop its mo '
ially seen whi

testing environment and testing strategy 15 ust
Type of | Simpl | yorg Complex
Fault e —
Time Fault Detection Rates
terval |
0sI1sT1) b|| b2| b3| 11/
32/ )2
T,<IST bya (1’112‘)/(]‘”’21’) (”32’ /2)/(1+”Jl"""32 )
2
1’2<IST3 by3 by3 (b33 l)/(l+b33!)
b4

1>73 __Lb_H/__LbN I L B
Table 2.3.2 (Severity of faults with three Points)

In the beginning of the testing phase the testing team start with some constant FRR for each type of |
~ withbll b21 b31dueto motivation of the testing and debugging personnel to remove the grltlcal i

. (from users point of view) from the system. After a certain period of time the fault detection mtg
increase or decrease due to the various possible changes in the testing process. Here we consider
' case when fault detection rate first decreases due to the reason such as addition of new testlllg person
modifications in testing strategy etc. to further improve the overall efficiency of the testing, then

increasing as the testing progresses and the learning occurs ultimately reaching a certain constant|

towards the end of the testing phase. For simple faults it is reasonable to assume constant FRR in:

change point interval since not much learning testing strategies are applied for their removals. He
may be noted the above explanation reflects one particular situation, various other possibilities
exist depending upon the testing environment and testing strategies employed. ”
2.3.1 SDE Framework for Modelling of Proposed SRGMs

Several SRGMs are based on the assumption of NHPP, treating the fault detection process d
testing phase as a discrete counting process. Recently Yamada et. al [15] asserted that if the size of
software system is large than the number of the faults detected during the testing phase also is large
change in the number of faults, which are corrected and removed through each debugging, bect
small compared with the initial faults content at the beginning of the testing phase. So, in ord;
describe the stochastic behaviour of the fault detection process, we can use a Stochastic Model
continuous state space. Since the latent faults in the software system are detected and eliminated du
the testing phase, the number of faults remaining in the software system gradually decreases
testing procedure goes on. So it is reasonable to assume the following differential eq»f

2O <r@)a- )] (2.3.1.1) where 7 (1) is a fault-detection rate per remaining fault at testing i
However, the behavior of is not completely known since it is subject to random effects such
testing effort expenditure, the skill level of the testers, the testing tools and so on and thus migl
irregular fluctuation. Thus, we have r(1)= b (1)+ noise (2.3.1.2) 1
Let be a standard Gaussian white noise and ¢ a positive constant representing a magnitudeﬁf
irregular fluctuations. So equation can be writtenas r(1)= b (1) + o v (1)(2.3.1.3) Hence, equation (% "

" becomes X . soyeor (e~ ¥ @) (2.3.1.4)
Equation (2.3.1.4) can be extended to the following stochastic differential equation of a ;,
u(-)-[m)— yol]le - N )as afa- N @)an) (2.3.1.5)

where # () is a one-dimensional Wiener process, which is formally defined as an integrati

(1) with respect to time 1. using ., formula solution to equation 2.3.1.5; usi
)= o as follows

e er ol] 23.16)

noue Y
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TR & (2.3.12.12)
E(Ny (1) u‘\l (loh“(').'l
Case 3: Complex Faults
Case Ml 0= 571,
(2.3.1.2.13)

- (1) “h. ] l""" , ».‘:f’ ” m, (1))

1.1.2.13) under the boundary conditions at (=0, m, (1)=0 we get

1 )
Solving the equation (£

SO lwﬁ-x;__]] (2.3.1.2.14)

Cased2 1, <IST,
w () “p”', )/(l + "”’))l"‘ -~ my (l)] (2.3.1.2-15)

Solving the equation (2.2.1.15) under the boundary conditions at =17, , my (1)= my(7;) WE get

m (), \\ L;; 2 11 v »’-’3—';1—}"]""’""*"] (2.3.1.2.16)

Casedd 1>1,
my ()= bis [d] - m; (1)] (2.3.1.2.17) . !
Solving the equation (2.3.1.2.17) under the boundary conditions at r =<, m; (1) = m;(7;) conside ‘

equation 2.3.1.6 and Taking Expectations of N;(r),i=1,2,3, we get

22 2
. w))za{l_m%% IH b+ 258 }((m-m(m.m(m,))+&2']} (2.3.1.2.18)

2.3.1.1 Proposed SRGM2 _
The example suits well to the real time safety critical systems however the testing environment |
not be exactly similar as discussed above but the model can be modified accordingly (see table 2

Here we observe attime 7, fault detection rate shows a decrease due to addition of new testing pe
modifications in testing strategy, fault density etc carried to further improve the efficiency of the te
- team. Then at time moment t,, fault detection rate starts increasing as the testing progresses due
_lieaming of the testing team and ultimately reaching a stable value after 7, . Proceeding in e

ibove manner we get equations for Proposed SRGM2. Mathematical work has been left for the r "
-ase 4: Simple Faults

. ('))(l[[ eyt Hh 5, )())zz_f]] (2.3.12.19)
Case 5: Hard Faults

E(Ny(1))=a, [l - ((l+ by, )/(l +b,1, )) eban-bn(n -n)-bu(l-ﬂ)]
Case 6: Complex Faults

(2.3.1.2.20)

E(N (1)) =a,| 1=

|§h2rl+51.ﬂ,. 1+ 2
2

by'ry’
f‘fn’z* 45 T+by }[(-ﬁﬁ*n(ﬁ AT %M"‘A)),,ﬁz,{}
o (23.12.21)

2.4 Modelling Total Fault Removal Phenomenon

The total fault removal phenomenon of the is of
: proposed SRGMs is given by the sum of the mear

function of the simpl an , y ol e

S S e simple, hard and complex faults. Thus, the Expected mean value function of superin

EN@)=E (N )+ E(N, (1)) E (N, (1)) 24.1)
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o ersus tiq\g. -mc Proposed SRGMs provides better goodness of fit
and ﬂelelhl}". However, the increased accuracy achieved shows
nttypes of failure datasets. The real time data sets used for

gure 5.3. In this dataset we have taken for the Proposed SRGMland for

es of .
available separately for each typezlf’fapzl:ld p3 are computed from the actual data set since data was

DS-2
This data is cited from [3]. The software w

as tested for 12 i i
removed. The Parameter Estimation e or 12 months during which 2657 faults were

5 and the goodness of fit results for the proposed SRGMs are
given in Table 5.4. The goodness of fit curves for the Proposed SRGMs is given in Figure 5.2 and

Figure 5.4. In this dataset we have taken for ty =4 and 1, =10the Proposed SRGMland
% = 41y =5, andr, =11for the Proposed SRGM2.

Here it can also be seen that b > by > by as the testing teams have to spend more time to analyze and
remove the cayse of failure of hard and complex faults and therefore require greater efforts to remove
them as the faults in the components comprising a complete software can be of different severity. For
SRGM 1 and SRGM 2 the fluctuation level is high in newly developed components as compared to
reused components because the cumulative number of detected faults is an exponential curve when a
software system consists of several used software components (the growth is uniform); while on the
other hand; the cumulative number of faults is described by an s-shaped growth curve when the newly
developed software components are used (the growth is not uniform, it is irregular).
Table 5.3: for DS-I (Misra 231 faults)

Models Parameter Estimation

under a I b |bs P P2 IPJ o, 0|0,
Comparis

301 |.060 |.024 [017 |59 A7 |02 |23 |27

293 |050 [018 |012 |64 017 [ } E

65 |0S53 [.040 |026 (56 019 [05 |17 |24

[!T 260 049 | 030 |010 [64

gl B ¥ B

01T = -

Table 5.3: for DS-II (Continued)

# ok BT
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E 6. Co

arameter Estimation _ ==y
by ‘ln ;b T TR |° 1 ‘l In this paps
Comparis ‘ r l \] ! “ 5 4TJ the softwa
CON LT vl i concept b
ls:iuMl 59 t_\li::__ 017 ) i i applicabili
Proposed j 3331 065 |93 l27 08 JES 27 |68 4\, SRﬁc;IvMs h‘;
RGM2 | 4=t F [ | software
l\ 2:;( " 3289 m_x { ?B_LJE.(:J _— th ' for the rel
‘ ed safe and ri
Table 5.4: for DS-11 (Continue ) s the il
. — SRGM.T
Models under  [Comparison ,(..,nlﬂ”il‘ B "
Comparison 3 MSE [AIC functions
Proposed 30695 [2670 |170 Referenc
SRGM1 1. A
(8] 99332 3278|195 e
%R‘z’?w“ el 2 4
(8] 'tcwszs lzsio»# m— 396 S
. ) o 78 3 a
The curves given below in Figures 5.1-5.4 reflects the initial learning curve at the beglnmng, astestn ¢ 3. I
become familiar with the software, followed by growth and then leveling ofF as the residual faults bece . :
difficult to uncover. 3 A .
{OODNESS OF FIT CURVES FOR DS-1 & DS-2 3
GoodnessofFit Curve for GoodnessofFit Curve for N 5. ]
'_ Proposed SRGM1 forDS-1 (231 Proposed SRGM2 forDS1 (231 1
' !m a:ﬂn
| £150 §150 7.
100 100
50 50 8.
0 0
1 6 11 16 21 26 31 36 1 6 11 16 21 26 31 36 9.
1 _Fig5.1: Time Period Fig5.3: Time Period
‘| —o— actualdata —8— estimated values ——t— actualdata ——8— estimated v 10.
Goodness of fit curve for the Goodness of fii curve for the
Proposed SRGM]1 for DS-2(2657 Proposed SRGM2 for DS-2(2657
faults) faulis) 11.
12,
13.
14.
3 15.
1234562780900k
Fig 5 4: Tone Peiod L
| —— actual faults —— estimated 16.

i
&

[Vol
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o Conclusion and Futype

[ this paper We propose ;
| he software S)'slump:;m:'m“lbilhy growth model considering three types of faults in
- concept based on - type Stochast D " of ehu?gmg fault-debugging rate using the change point
applicability of the model to ﬂm‘u erential Equation. The results obtained show better fit and wider
SRUMs higher degree of acourae Indw\:iu 3 le‘"‘ ‘_"“‘sﬂs due to the flexible nature of the proposed
oftware dataset say E"Pmmﬂﬂys.s,h der applicability, It makes the models adaptable to any type of
for the reliability of the Wﬁm.b.in aped type, The higher level of accuracy and better predictability
wufe and risk free operation of the g tested mn!(es the model quite valuable for the situations where
o the models described in this system are the high priority. The usability of SDE is not only restricted
SRGM. The Proposed Model Paper but it can also be extended to improve the results of any other
l el can also be used incorporating error generation and various Testing Effort

functions.
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ABSTRACT
India is the second largest populated country in this world and has wealthy finaneial institutions;
there are 21 public sector banks, 23private banks and 36 foreign banks besides a large number of
cooperative banks and rural banks etc. Indian banking is well matured and serves common men
through multiple banking channels and products. At present, coverage of banking across the population §
cannot be determined because of multiple accounts in different banks. Some of the customers have
multiple bank accounts because of the standing instructions with old account or mandate to have an |
account in specific bank. But that could change quickly if Bank Account Number Portability (BANF) §
were to become reality. The goal of BANPis to enable customersmove their bank accounts seamlessly |
from one bank to another, and thereby save them the hassle of closing and opening accounts, reissuing
standing instructions, and so on. However, for it to work, BANP requires all banks to adopt a }
standardized practice of account numbering, indicating the bank and code number of the branch §
owning the account. This is already the case in some countries of Europe and North America. But
ither countries, which follow a different system of account numbering, will need to spend massive
Jort and resources to change. It is doubtful if they will bewilling to do so. But if implemented
ecessfully, bank account number portability couldwell bethenext gamechanger.

: Bank Account Number Portability (BANP), Know Your Customer (KYC), Mobile Numb.

llty (MNP), Reserve Bank of India (RBI), Permanent Account Number (PAN).

ODUCTION

. The idea is to save customers the inconvenience of opening and closing bank accounts or keepq

: accounts if they have to shift to a new location or find their bank’s services unsatisfactory.

2 have started preliminary discussions with the RBI and banks, and they are on board. Bai

portablllty will allow a migrant worker to shift his account from one bank to another
g an application to his home branch,” said a finance ministry official, adding the move

‘" dn‘ee years or so to materialize. The banks may not need much preparation on th

 already some services (like ATMs) are integrated and most banks are fully on ﬁ

&

challenge before the government is security. A lapse on the part of a b‘
threats to national security and client confidentiality. There could b
| tly to escape the Prevention of Money Laundering Act.

e considered. With the deregulation of interest rates on saving
vic of switching to a bank offering higher rates without mue

ca. After successful implementation ofMobile Numbe
r Health Insurance, people may soon taste anoth
). The concept has been made overture b
customers to switch one bank account ¥
inistry has started discussions with the

ders, to assess the feasibility of
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Y in operation and has been reported very success
are allowed 1o set interest rates on savings accounts. This will

tation, opinions from publi i sidered
- ) public and private banks will be

e et B kot iy G i by by D s

e : > ’ g e
i - However, senior officer of a public sector bank that is not fair 1o apply
... “;‘W" ds this direction, all banks will be asked to follow common KYC (know-your-
:(;l:lﬁlc )dn:;z:st.o tlll1 :xlf.ert committee will be formed to explore it further and prepare a repor. BNP
c convenience occurred one’ i

atisfactory services of the banks. s move from one place to another location or
Due to.change of city, individuals are under some circumstances like if bank’s branch is not
by the residence and if employer is not having account in similar banks desired by employee,

tomers are required to open one more account. The account portability will reduce the forced opening
new account,

The account portability across the banking world in India will facilitate the customers to retain
e account number after changing the banks/cities and enjoy the facility of automated banking with
tire standing instructions without any extra efforts. It will also facilitate the customers to select the
st service provider with suitable pricing and maximum benefits by paying minimum rent and charges.
ACKGROUND AND CONTEXT

The customers are happy to get facility of automated banking transaction and most of the banks
now providing it to pay utility bills, insurance payments etc. Similarly all market investments need
be linked with a savings bank account. In case of change of account number it has to be informed to
¢ standing creditors/debtors as well as register the new account with investment agencies. Change of
count number needs to be informed to bill/ insurance agencies. There are several studies that have
iscussed about the selection of branch location (See Denton and Chan, 1991; Kennington, et al., 1996,
Zineldin, 1996, 1997; Gerrard and Cunnigham, 1997; Ta and Har, 2000; Almossawi, 2001; Lee and
Marlowe, 2003). Citizens Charter (2012) permitted the customers to quit the branch only if the bank is
same. Presently, few banks are allowing this and most of the banks are allowing it but account number

has changed with the change of branch.

REASONS OF BANP PORTABILITY : .
In case of portability between two banks still an issue for policy makers. I have observed some

key issues in this regards some of them are listed below:

Change of location ;
After the globalisation, economic growth of India helped to get employment as well as change

: A ¢
of employer easily. Few customers are regularly changing the wo:kmx pho'e. Be‘t‘::exse of ch:t;ﬁ:k
employer or transfer to another city, customer needs to start new banking relations. change

becomes essential if employer has account in different bank or new | e the KYC
existing account. Change of city gives one more challenge to the

. . address proof.
documents and they are embarrassed sometimes especially for 3 A

Dissatisfaction -
With the significant contribution ¢ infmlmﬂ_ o banking etc. Whether all these

facilities like intcﬂ;‘;lbtnkiﬂ& ATMWM " it Al

banking channels are giving satisfactory serv bank

When a bank fails to satisfy the ¢ . _and reputation, stafT factors,

of banking selection shows the €os

Convenience etc plays i

[Volumc 8. —

;.‘ S
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Product features . o g
Banks are service providers to give secure environment for deposit of surplus fund and do

payments. These services are done by banks through several channels and several products by establishing

There are several studies that the business relationship depends on ,
ements, they continue with

er’s requirement
ks if associated

good business relationship.
: : pii gl . :
product features, till features of the product will satisfy the customer’s requir

(he bank. When bank will not be able to give the product that can satisfy custom
will quit the bank. One more issue also promotes the customer to quit the ban
charges with banking product are more in comparison to other market players.
KYC
Banking, investment and insurance activities always ask for documentary proof of KYCb 3

starting the business relations (KYC/AML norms (2012). In existing banking system the p‘roof of K s
is with servicing branch. When account will be ported from one bank to another bank, which bank w :,,
be liable for KYC compliance? Should the copy of KYC proof be stored in old serving bank or should
it be transferred to new bank will be the first question before implementation of account portability
Should new bank believe on old serving bank’s KYC proof or request for new submission, will bea
crucial question. In present banking system resubmission of proof of address is a mandatory requirement,
Someone may raise issues with the existing account’s enclosures. In-boarding bank may ask for
clarification and out-boarding banks should be bound to produce the clarification. The authority/centr
bank should give clear guidelines in this regards. AML and
Different digits account number
' Presently, banks are following different digits account number ranging from 7 digits to 18 digi
‘Success of account portability depends on same numbers of digits in the account number. Before starti
" the account number portability it has to be mandated that bank account should be in unique format. I
- practice the account number should reflect the bank and branch with account number. After a
~ portability, account number must be unique and bank code will modify. Banks and branch code di
- from bank to bank. It will be a hurdle for portability. Authority/central bank should deregulate pa
routes as the change of bank and branch will automatically be updated with the linked credit/debit i
wes and promotional offers
? Banks are regularly charging for additional banking services like Locker facility, credit accou

ve balance) with the old banks account. After portability request, bank will have right to recover
not, will be a regulatory issue. Sometimes banks give promotional offers with the account
a result of presumed long-term relationship. When a customer quits the bank after availing

offer, as the bank may recover the charges by other long term banking services, hos
the How will bank be permitted to charge these? Similarly, when an existin

romotional offers but not yet reimbursed who will take care of liabilities wi

ulatc authority will be required to take care of the dues and de

| be easiest way of bank account portability. |

mer will change the bank/branch. As the bankil
and related entities like bank, branch may

not use the bank information and b
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Figure 1: Central Server Sharing Data among Banks

CADHAAR of unique identity number

\s i India, banks are following diff

s not possible. In this case one possibili which the banking should be
continued even the change of bank assio

through unique identity like,
ADHAAR number, PAN numbe
authority. The unique number will associ
routed through unique number; the flo
*Receivers [Customer’s Unique Num

I etc or some other unique number will be assigned by some
ate all savings bank account number. Here, all payment will be
w will be Payee [Bank A/C — Customer’s Unique Number]
ber — Bank A/c]. In this case with the NEFT/RTGS flow unique
wentity number will come in picture. All account ill be associated with this unique identity number.
Simply I can say that the face of the payment will be unique identity number. The multiple accounts in
different bank will be permitted but the structure for standing instruction, which will be routed through
the unique identity number. The facilitation of multiple accounts for standing instruction will not be
permitted in this system. The structure is given below:

ADHAR or Unique Identity No

: : tv No
Figure 2: Adhaar as Unique Idf:ntlty .

This structure will help the customer not to communicate to different agencies for 'the payment. S/He

has to i 't‘rm the repository authority and associate the new account for future services.

uas 10 1INIC e &

Stractwes of Contralod/Unigue A/C Mumher

.,/“\
-!.
| RN, |
BB

E

re of Centralized/Unique A/c Number

Figure 3: Structu
RNINo HARENG / 2006/ 22052]

me 8. No. 1-4] 11
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ate to the customer with more secure payment gatewiy becuuse the

This system will facilit i »
th already registered agencies

number be a valid source for the payment Wi

B

Figure 4: Various operations using Unique Number b
A, This will provide continue KYC verification because unique number will also provide the prost
f KYC at the time of transaction. After the portability, new account will be assigned with the {
umber. Her/His, banking will be routed through the unique identity number which will be same alwayg
ut the other banking entities will be changed. 8
DST-EFFECTIVE SWITCHING ARRANGEMENTS
tisting switching arrangements
. Although not widely known, a formal switching scheme was established in Australia in lais
ts stated aim was to make it easier for customers to switch their transaction accounts among
linstitutions, and provide a boost to competition in the process. The scheme covers the transact “ f
 banks, building societies and credit unions. As noted earlier, these accounts hold readily
r ds and can be used to make payments of various kinds, as well as to make direct debg
et credits. The scheme does not extend to term-deposits, and nor does it bear directly o8
ortgages. (To the extent customers find it convenient to keep all their banking produe
1Si switching of transaction accounts might indirectly assist some customers
, current scheme are that it applies only to retail customers and not to smal
governance arrangements are also somewhat vague and it a
As discussed, considerable switching of accounts has o
n has been miniscule — less than 6000 switches have b en
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(in person, or by electronic means or mail) with an
I letter for each direct debit or credit that the customer wants moved across

ing each of these letters and returning

third Y -15) @re made aware of the customer's switched transaction accoun (These
4 ancial institutions are involved in this process because of their direct relationshj ps
With the third parties, A pc-

] s cial institutions can access, );

& OSe institutions thep notify the third parties (their customers) of the switch in accounts; and

the third parties update their customer details to ensure that they debit or credit the customer's
new account,

f € steps involved ip the revamped scheme are sketched in Diagram 2. In short:

; 8 € customer requests the chosen new Institution to switch the relevant transaction account

; m an existing institution, and signs a single form authorizing the new institution to facilitate
the switch on theijr behalf (including the i

low) and requests details of relevant dire.ct debits and credi‘ts;
10.  The current institution provides these details to the acquiring institution, again through the APCA
mailbox, within an agreed time frame; Bl sir » .
1. As under existing arrangements, the acquiring institution informs the institutions of the }t;h}:r !
parties (that is, the initiators of the direct debits and credits) and the customer that the switch has
occurred; : P
12.  The institutions of the third parties inform those thi.rd ;l)ames of the switch; and
- The third parties adjust their account details accordmg. y.
s Particularll; steps (i) and (ii), should be viewed in the light of the letter dated 9 June 2011 frorr;ﬁ
the CEO of APCA; a copy of this helpful letter is attached (Attachment 1). :.ILCA r;la:aﬁes Es n ubr::g;ri r?g
paym earing systems and has been discussing with its members (which include banks, |
wcleue;tsa:cll cmdﬁ lsliions) possible enhancements to its systems to empower the customer's new provider
better itching. SR B K :
2 man:gézw lroposil envisages the development of a swn{chmg mailbox', a convenient and
o T through which a customer's new institution could request detall§ of d}r«:t
- electron.lc e rost mer's existing institution could similarly provide that material quickly
IS e cacdits and the c: ?he mailbox would allow financial institutions to both make 'and.reSpon.d
- andefficiently. In other wor 7 f direct debit and credit arrangements of customers switching their
- 10 requests for relevant details e its work on the project would take about six months to
i [RREEA chfiomine that | iti i ifiable at this time but likely
[Eesacion e t $250,000; some additional spending — unquanti iable <t
complete and m:;;m requir’ed b;' participating financial institutions on changes to their bac
b g '
D EOdBﬂ_ = |
P R VARD. & RECOMMENDATION : :
AY FORWARD & gofthe kind outlined in this resemt!;n‘ paper, are practical ;nd relatively
Switching arrangements ithin Australia's existing payments system infrastructure,
forward. They could be implemented within AThe)’ would be customer-friendly lnd could help
ly to remain in place for some years yet. : i and deliver a better
likely to rem. would avoid heavy costs to industry, ,
S l mmmm‘m z PR L thum
> between acquiring and 'ijmw*ﬁ'» | among stakeholders
! MMW [.-bl ‘:;.M onably) to the tisfactory resolution of
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ki

protect their various legal, security and privacy interests. Othes

r schemes.
the proposed arran

form which would adequately
countries have got to this point in thei
2. The nature of industry's commitment to
implemented there should be a clear commi
the scheme and will cooperate to make it work
a section on the new switching arrangements in t
the banks and (separately) for credit unions and mutua
stand-alone code confined to the new scheme co
participating institutions, with inputs from regulators, consu
RECOMMENDATION

o

gements. If a new scheme is to
tment from industry participants that tl}ey suppa
effectively. One option would be to incorpora
he codes of practice that are alre.ady in place for
| building societies. Alternatively, a separ e,
uld be formulated and endorsed by alf

mer bodies and biller groups. ==

Against the background of the fore-going discussion, it is recommended that:
1. Arrangements be made for the prompt release of this report; and
2. That release be accompanied by a preliminary response to the effect the.lt:

While many details remain to be settled, there appears to be merit in account switching arrangements of

the kind proposed in this research paper; J : .o 8
& A Working Party — to be led by Treasury — be established and will consult widely with all

stakeholders to consider and resolve the outstanding issues; and

B The Working Party will be asked to complete its task within nine months so that new arrangeme
can be implemented and be operative not later than 1 July 2012.
ADVANTAGES OF BANP

The account portability will develop competitive environment for improvement _°f Indiap ban -; !
system. Customer will be able to retain his/ her account number after changing their working place,
employment, bank etc. Benefits of account portability are listed below: i

Maximum benefits -.
At present, customers are having multiple accounts and always lose some benefits because ¢

minimum balance, different interest rates etc. After the successful implementation of account portabilit ‘
customer can get maximum benefit with minimum savings. In savings bank account customer is al
concerned about the associated benefits like interest rate, service charges etc. After the bank account
portability, the customer may opt for the bank who is offering better benefits like interest rates, mini im
quarterly/monthly balance, service charges etc.

Better facilitation of the customers i
In case of unsatisfactory service, customer may request for the change of bank. Savings b

portability will facilitate the customers to retain the same account number for banking activities, where
all entities and banking activities will be continued without any extra efforts. If banks are not servil
fine or another bank puts forward better benefits to the customer then customer has a right to switch the
bank without losing identity of bank account. f

Saving of resources 4
As we all know, India is the second most populated country in this world. All banking a col

i, requires maintenance cost and after the core banking and IT interference, bank account is managed
bl . the center, data warehouse. Obviously, every account appears as separate entity and it aids

tal world and increases the data centre cost as well as consumes more natural/ electrical resource

the bank account portability, the growth of unnecessary or unused account shall
the national resources like men power, space, electricity, administra

NSy

as it is more oriented a
vith emotions that ¢
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JVANTAGES OF BANP
The banks account portability will facilitate the customer to retain their bank account identity
raise some critical issue; some of them are listed below:
Temporary restrictions

: The financial activities are regular activities and after the ATM/internet banking, it became
24X7X60X60, every second you can do the banking transaction. In the case of hacking attacks, bank
reviews the account security and sometimes they block the account for time being. After the portability,
one person may have only one account and this temporary restriction will not happen because person
needs the banking services which are blocked by bank, for customer it will be infuriating.
Cross marketing

The cross marketing will be encouraged after the account portability and sometimes it will start

ill competition in the market. Marketing competitor may use account portability for defaming others

and start some hidden policy to capture the other bank’s customers. In this instance issues and obligations
between market players will be increased.

- Customer viciousness

: Sometimes customers force the serving body to accept their demands otherwise they will defame
the bank. Account portability will provide an instrument to force the bank for her/his acceptance even s/
he is claiming extra ultimatum. Other market player may enjoy the situation and create an ill marketing
strategy which will disturb the banking community as well as regulator of Indian Banking.
CONCLUSION

The major concern of the government is to optimize the use of natural resources and provide the
infrastructure to the common man. These views are more important for the highly populated country.
India is a country which is the second largest populated country in the world with high population
density. The businesses of banks are nurturing through the number of customer and in most of the ways,
objective of the banks fulfilled because of multiple banking. Sometimes multiple banking opted by the

- customers in forced environment or because of standing instruction. The bank account portability is

- giving challenges to the researchers and banking experts to evaluate present banking account system

~and possible solution. Present study reviewed existing banking and presented the pros and cons for

~ bank account portability with possible solution for the discussion to the experts and researcher in banking
area.
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FLEXIBLE S

ncredible growth in information

Last decade of twentieth century will be noted in history for i ' :
technology. Consequently computers and computer-based systems have pervaded in every aspect of
increased our productivity, it has

our daily life. While it has benefited society in many ways and

made our lives critically dependent on their failure free operation. Successful operation of any
computer system depends largely on its software component; therefore it is very important for a
software developer to develop highly reliable software systems. One of the most effective ways lo

develop highly reliable software is to apply methods of software reliability engineering fo the

development of software process in order to produce fault free software. Defects can creep into the
software during any stage of its development process. These faults need to be identified and removed.
Over the last several decades, many SRGM (Software Reliability Growth Models) have been developed

king and measuring the growth of reliability as

to greatly facilitate engineers and managers in trac
ous Poisson Process)

i software is being improved. Several SRGM based on a NHPP (Non-Homogene
op a class of Generalized SRGMs

have been proposed by many researchers. In this paper we devel
ased on type SDE (Stochastic Differential Equation), which fit on all types of data sets and thus
wviding better fit and improved predictability over the existing SRGMs. As a software system

in size, the number of faults detected during the testing phase becomes large ; the change
amber of faults, which are detected and removed through each debugging, becomes sufficiently
” parea with the initial fault content at the beginning of the testing phase. In such a situation,
adel the software fault detection process as a stochastic process with continuous state
is paper, two new SRGMs based on  type of stochastic differential equation have been
RGM | SDE based generalized Erlang model and in SRGM 2 SDE based generalized
th logistic error detection function is being considered. The models are validated on
Y he its applicability and it is shown that the proposed models integrated with
m cor paratively better than the existing NHPP based models.

growt model, soﬁware reliability engineering, non homogeneous poissof
uatior stochastic process, mean time between failures

ABSTRACT

dﬁ,,‘l‘l technology and science, computers and computer-bud_
activity e.g. in nuclear research, telecommunicatic s
ortatior bfmking education and health-care etc. With the
gering rate and proliferation of internet, more
the dependence of mankind on compute ‘!
better, concern for safety and security has neve
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SRR e o s

gement is satisfied with the reliability
i ot : : ir:j a limited time period. This is the
: Ol'soltware in operation and sometimes iti

systems. These fallu.res are caused by the faults that remzin even after testinrz. e

The SRGM IS @ tool of SRE (Software Reliability Engineering), which can be used to evaluate
the software quantitatively, develop test status, schedule status and monitor the changes in reliability
perf(?nnance [5]. In the last ability models have been developed in
the literature to estimate the

, failure rate and fault removal rate per fault type in software
and to predict the reliability of the software at the release time. Most of these are characterized by the
mean value function of a NHPP and utilize historical failure data collected during the testing phase to
evaluate the quality of software. It has also been observed that the relationship between the testing time

and the corresponding number of faults removed is either Exponential or S-Shaped or a mix of the two
[16]. The software includes different types of faults and each fault requires different strategies and
different amounts of testing effort to remove it.

For the estimation of the parameters of the proposed model, Statistical Package for Social Sciences
is used. The goodness-of-fit of the proposed models is compared with NHPP based Generalised Erlang
Model [9] and NHPP based Generalised Erlang Model with logistic error detection function [10]. The
new proposed models provide significant improved goodness-of-fit results. The paper has been divic.ied
into the following six sections. Section 1 was introductory. Section 2 presents the model foymulan.on
for the proposed model. Sections 3 describe software reliability measures. Section 4.and Section 5 give
the method used for parameter estimation and criteria used for validation and evaluation of the proposed
model. We conclude the paper in Section 6.

Framework for Modelling

Ohba [13] refined the Goel-Okumoto model by assuming that the fault detection \ removal rate

| i ; simple faults and hard faults.
~ increases with time and that there are two types of faults in the soﬁwz_ue., simp
SRGM pr:oud by Bittanti et al. [2] and Kapur and Garg [8] have similar forms as Sﬂl‘{a(t} :: Ohb‘i[ﬁl:gl
but are developed under different set of assumptions. Bittanti et al. [2] proposed an explo

: initial and final time epochs of testing. Whereas, Kapur and
fault removal (exposure) rate during the nmtna‘:,;nm ‘:ey gty bt gl s
Bt . : these faults causing any failure. These
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the Vault Removal Rate for each module is not the same. He suggested that the fault removal process
for each module be modeled separately and that the total fault removal phenomenon is the addition of
the fault removal process of all the modules. Kapur el al. [7] proposed an SRGM with three types of
fault, simple, hard and complex. For each type, the Fault Removal Rate per remaining faults is assumed
to be time independent, The first type Is modeled by an Exponential model of Goel and Okumoto [6].
I'he second type is modeled by Delayed 5 shaped model of Yamada et al. [16]. The third type is modeled
by three stages Lrlang model proposed by Kapur et al. [7]. The total removal phenomenon is again
modeled by the superposition of the three SRGMs [7]. Later they extended their model to cater for more
types of faults [7]. In this model [7] they ignore the role of the learning process during the testing phase
by not accounting for the experience gained with the progress of software testing. Yamada et al. [17)
have proposed an SRGM based upon NHPP for a distributed software system consisting of n reused
and m newly developed software components. Later on Kapur et al. proposed a Flexible SRGM for
Distributed Systems [10].

2.1 Notations for the Proposed SRGMs using SDE

(¥ (1)) The number of faults detected during the testing time t and is a random variable

#(n () Expected number of faults detected in the time interval (0, t] during testing phase

a Total fault content

a . Initial fault content for reused components with simple faults

a . a, Initial fault content for newly developed components with hard and complex faults
b, Fault detection rates for reused components with simple faults

s v Fault detection rates for newly developed components with hard and complex faults

' i(Ni (1)), #(Vj (). (¥k(1)) Mean number of fault for reused and newly developed Components

Constant parameter in the Fault Removal Rate function

- , 0, Positive constant that represents the magnitude of the irregular fluctuations for Type | (reused)
s, Type 11 (newly developed) components and Type I1I (newly developed) components -
{t) v, (t) Standardized Gaussian White Noise for Type I (reused) components, Type II (newly
_components and Type I1I (newly developed) components

ons for the Proposed SRGMs using SDE
are fault-detection process is modeled as a SP (Stochastic Process) with a continuous

s remaining in the software system gradually decreases as the testing

ing execution caused by faults remaining in the software.
rite number of reused and newly developed sub-systems.
1 d sub-system is constant while in the newly developed

three types: simple, hard and complex. They are
st needed to remove them and are modeled by one-
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pplying type SDE (Stochastic Differential Equation) and obtain several software reliability measures
probability distribution of the stochastic process. Later on he proposed a flexible SDE Model
: . ::;‘m‘o;l [Plr;blcen during the system-testing phase of the distributed development
’ : . al. used SDEs to represent a per-fault detection rate that incorporates an

fluctuation instead of a NHPP, and cm::i(kr a pZte-fault detection rate that depends on the
ing time t. In this paper SDEs has been used 1o represent fault-detection rate that incorporates an

lar fluctuations. The cases of fault detection rate for simple, hard and complex faults have been

sidere respectively. In practice, it is more realistic to describe the rate for three different types of
2.3.1 Framework for Modelling of Proposed SRGMs
Several SRGMs are based on the assumption of NHPP, treating the fault detection process during the
testing phase as a discrete counting process. Yamada et. al [18] asserted that if the size of the software
system is large then the number of the faults detected during the testing phase also is large and change
i the number of faults, which are corrected and removed through each debugging, becomes small
‘compared with the initial faults content at the beginning of the testing phase. So, in order to describe
the stochastic behaviour of the fault detection process, we can use a Stochastic Model with continuous
state space. Since the latent faults in the software system are detected and eliminated during the testing
phase, the number of faults remaining in the software system gradually decreases as the testing procedure
- goes on. So it is reasonable to assume the following differential equation.
2O e (fa- N 0] @23.1.1)

- where is a fault-detection rate per remaining fault at testing time t. However, the behavior of is not
~ completely known since it is subject to random effects such as the testing effort expenditure, the skill

level of the testers, the testing tools and so on and thus might have irregular fluctuation. Thus, we have

r(t)=b(t)+ noise 23.1.2)
Let be a standard Gaussian white noise and a positive constant representing a magnitude of the
irregular fluctuations. So equation (2.3.1.2) can be written as

v r(t)=b(t) +ov(1) (23.13)
‘Equation (2.3.1.1) becomes
: N L [a(r) o7 ()][a- ¥ () 23.14)
jon (2.3.1.4) can be extended to the following stochastic differential equation of a o, Type [18]
», ) [p)- jo? o= ¥ e afa- ¥ @) 4v ) 23.1.5)
is a one-dimensional Wiener process, which is formally defined as an integration of the white

. using formula solution to equation 2.3.1.5; using initial condition as
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cult in the later stages. In this case the fault removable rate has a high value

end of the testing phase.
and Generalised Erlang with logistic error detection

may become extremely diffi
at the beginning as compared to the value of the
We now briefly describe the Generalised Erlang
function. The proposed models based on SDE as described in the next section.

Generalised Erlang SRGM [9]

The model assumes that the testing phase consists of three processes namely, failure observation, fault
detection and fault removal. The software faults are categorized into three types according to the amount
of testing effort needed to remove them. The time delay between the failure observation and the subsequent
fault removal is assumed to represent the testing effort. The faults are classified as simple if the time
delay between the failure observation, fault detection and removal is negligible. For the simple faults,
the fault removal phenomenon is modeled by the exponential model of Goel and Okumoto [6].

ie. m @=a,0-e") (23.1.7)

If there is a time delay between failure observation and subsequent fault detection and removal, the
fault is classified as a hard fault. The hard faults are modeled by the Delayed S-Shaped Model of
Yamada et. al [16]

m, () =ay (1—(1+b21)e_b21) (2.3.1.8)

If the removal of a fault after its detection involves even a greater time delay, it is classified as a
omplex fault. The fault removal process is consequently modeled by three stage Erlang Model [7]

22
m3(t)=a3(1{1+b3t+b37}_b3t] (2.3.1.9)

'"tal removal phenomenon is modeled by the superposition of the three processes i.e.

(r)+m2(l)+m3 (1)
2| -p
1-[1+b31+b§2 } y (2.3.1.10)
1  a, = apzand Rl -p.-p,)

(2 _l.7), (2.3.1.8) and (2.3.1.9), it has been observed that the removal rate per fault for
stant (no learning is required as the faults are simple in nature); whereas for hard
es are function of time t and are given respectively by

) =ai(1—e_blt)+q[l—(l +b21)e—bzt }ra3

(2.3.1.11)

(2.3.1.12)

time and tend to constant b, and b respectively

ction [10]
the exponential model of Goel and
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, the failure ang ¢ .
process for such fayls gl ::fore requires greater efforts to remove them. The
process. The second

0 Stage process. The first stage describes the failure
M this stage of the tWo-stage process describes the delayed fault removal
i Stage the fault removal rate is assumed to be time dependent. The reason for this

1 is 1o incorporate the effect i

of learning on the removal process. With each fault removal
gained into the nature of faults present and function described called logistic function can
for that. So its mean value function will be given by
~b,t
ail-{1+b_rle 2
(1) = [ { Zb}‘ ] (23.1.14)
148 ¢ 2

I. The first stage describes the failure observation process, the second stage
describes the fault isolation

: process and the third stage describes the fault removal process. During this
stage the fault removal rate is assumed t

0 be time dependent. Logistic learning func.nion is.used again to
represent the knowledge gained by the removal team. The mean value function will be given by

2.2
a3[l—[l + b3+ 5;—]¢°b3“
”’3(‘)" ’

1+p &b

The total removal phenomenon is modeled by the superposition of the three processes i.e.

82| s

1-| 1+ b1+
bt B e
1-{1+b¢ ]
"2['( z)‘ ¢

il
1+8 ',bz' 1+B e {

: : R - 2aﬂd a,=a(l—Pl‘pz) g

: where .‘.“ﬁol:s-(’z‘sal 13? (2.3.1.14) and (2.3.1.15), it has been observed that the removal mepe;fnult
| _:wmﬂ faults is; a constant ¢l, whereas for hard and complex faults, these rates are function of time
g lﬂ are given respectively by

(2.3.1.15)

m)=ayl —¢ A% +

(2.3.1.16)

m. (1)
bz (’)'-"—L—-
a, - mz(‘)

b+ B+ bpr)-bp 1+ Be™)
(1+B +bzt)(l+ﬁe"’")

b, ()=
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for simple, hard and complex faults respectively.

considering the equation 2.3.1.6 and using the above form of b (r); we have

) (‘)ﬂi[l— {e_b,-:—ai“'i(’)}] ’ Nj(r)ﬂj[] —(l+bjt){e—bjf—0'jwj(')}]

2 ‘
R, 0--, [l _(1 b "2|2‘ }{'-bu—dk"'k(f)}] (2.3.1.19)

iing Expectations of Ni(t),N () and Nk (r), we have

2
-bl.'...u

i@)=a,|1-{e Sl parao)

equation if we assume a; =a,Bi =b,0j=0
del tumns out to be GO Model with SDE
2

ot
2

ll-—(l-vﬂ-bbj:) e—bj” and

(2.3.1.20.2)

(23.1203)
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n based on its fai
matical and statistical functions used in |

4. Parameter Estimation

Software reliability engineering produces a model ©
provide a measurement for software reliability. The mathe . equations for the models ¢
reliability modeling employ several computational steps. j#. r.,_ \ares fit or maximum
have parameters that are estimated using techniques like least %:-.::.GE  odeis il
estimation. Technically, it is more difficult to find the .ﬁo::.::.. ::.:M: o pesil ey
method and requires numerical algorithms to solve it. Statistical fc M..n: n es. For the estimat
to overcome this problem. SPSS is a Statistical Package for Social Scl s Wawao: method) Bl
parameters of the proposed model, Method of Least Squarc (Non r_:a_m 3:w - lationship Bl
used. Non Linear Regression is a method of finding a nonlinear 52_.0. 0 | linear regt
dependent variable and a set of independent variables. ::__,_8 :ma_:o.:.m e models Wil
restricted to estimating linear models, nonlinear regression can estima

relationships between independent and dependent variables.
4.1 Comparison Criteria for SRGMs fault data (ge
The performance of SRGMs are judged by their ability to fit the past software :
fit).

4.1.1 Goodness of Fit Criteria i
The term goodness of fit is used in two different contexts. In one context, it denotes So. ]
sample of data came from a population with a specific distribution. In another no.aaxr it deng
question of "How good does a mathematical model (for example a linear regression model) ,
data"?

f a software syster

G Scanned with OKEN Scanner

a. MSE (Mean Square Fitting Error): :
The model under comparison is used to simulate the fault data, the difference between the

X : . M m (1
values, 7 (¢;) and the observed data yi is measured by MSE [7] as follows. MSE = ,

where k is the number of observations. The lower MSE indicates less fitting error, thus better
of fit.
b. AIC (Akaike Information Criterion):

: The criteria is defined as AIC = -2(the value of the maximum log likelihood function) +
of the parameters used in the model). This index [1, 7] takes into account both the statis
of fit and the number of parameters that are estimated in competing models. Lower

indicate the preferred model.

¢ Coefficient of Multiple Determinations (R’):

~ We define this coefficient as the ratio of the sum of squares resulting from the trend

| - S i)~y H
from 1[7]. i.e., MSE M..l.l»lkl.wn measures th

mean accounted for the fitted curve. It ran es in value f
ins the variation in the data. . ;

tion of number of failures i
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cause the cum:
high in newly developed components as compared o - cm‘npt‘;:‘: TS::ists of several use
of detected faults is an exponential curve when a soﬂwar‘c S?’S  iative i faults
components (the growth is uniform); while on the other hand; t}m Cu,  omponents 81 S
by an s-shaped growth curve when the newly developed software cOmp 5

not uniform, it is irregular).
: Table 5.2: for DS-II (Brooks & Mot
Table 5.1: for DS-I (Misra 231 faults) faults)
odel -
?‘-’:::‘: Parameter Estimation : R ,,,J Models under P”L'!‘Q'ﬁ"Eiﬁqm——«'h%" P
a ob by B [v- CIZACHLE IComparisons 1 b/b P2 | R
33,L0.1) Jk" 0 -t -+ 116 F I 23.1.20.1) 1325 [003 ¢ I - P 2
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23.1.202) 48 |14 |- } - - F 128 ¢ |- | (331202) [1362 |04 | | E g
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odel Modd | — -
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sed B2 |06 [0l for |- |64 |34 02 |23 |27 Proposed 1396 |04 |03 [019
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v
Table 5.1: for DS-I (Continued) Table 5.2: for DS-II (Continue
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Guidelines for Co

Soch - Mastnath Journal of Science & Technology
invites original papers, literature review papers and
management cases on topics of current research in
the area of Science & Technology.

Authors should submit two copies of their
manuscripts, clearly typed with double spacing on
Ad size paper with adequate margine on all sides
! giving page number. Manuscript should not exceed

5,000 words.

The cover page shall contain the title of the

manuscript, the author's name and affiliation, official
' address, phone/ fax numbers and e-mail IDs Author's
! Name should notappear on any other page.

The manuscriptshould be accompanied by an abstact
(within 150 words) and a brief biographical sketch of
the author(s) on separate sheets. No abstracts are
required for reviews and cases. The author should
send a declaration stating that the paper is neither
published nor under consideration for publication

elsewhere.

Electronic copy : Authors are required to submit an
electronic copy (soft copy) of the paper in MS-Word
i format in a 3.5 inch floppy diskette or CD-ROM and
| via e-mail to principalsbmn@rediffmail.com OR

kakoriavinod@rediffmail.com

Al tables. Charts and graphs should be prepared on
separate sheets. They should be numbered
wously in Arabic numbers as referred to is the
erever necessary, the source should be
Number & complexity of such

ntributors

Follow the Author-date (Harvard) 8}
reference: €.g ! fooda (1997)0 4
(Grover el. Al. 1998) found' t:hlt
necessary to refer to a specific page(s), it
text as : Hooda (1997 P. 105) observed that
cited works should be included in the Re
which should appear alphabeth'cally at th
paper. Follow the reference citation is ace
the following examples :-

Book : Narasikhan, N. V. 1994. A moc¢
Commodity Price System analysis;
Himalaya Publications; pp 20-28.

Journal Article : Alagh, Y. K. 1997. Agricultu
and politics. The Indian Journal of Comme!

11

Government Publication : Annual Ref
New Delhi; Govt. of India, Ministry of }
Department of Banking. i

Chapter in a Book : Gilberto Mendoza. 198 ‘f
on marketing channels and margins. Pag s
in Prices, Products and People (Gregory
London. Lyone Rienner Publishers.

Book review must provide the followi
this order : Name of author (s), title of book
place of publication, publisher, year of pt

nu'mber of pages including prelin 'y
price with binding specifications such
or hard board. :

o
all
&

The Editor reserves the full unfette
sole discretion to accept or
publication, he is under no obli
reasons for his decision. Authors
requested to revise their manuscrip!
before they can be accepted for pub
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