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ARREST OF A FINITE CRACK WEAKENING AN INFINITE PLATE

'P.K. Bansal, *Vishnu Kant, *"Namrata Jain
'PM.R.L. Degree College, Gangoh, India. E-mail : drpawanbansal@yahoo.com
'M.S. College, Saharanpur, India

ABSTRACT

In this paper, the problem of a finite hairline straight
crack weakening an infinite homogeneous elastic
perfectly-plastic plate is considered. The plate is
subjected to uniform constant unidirectional tension
which is applied to it at infinite boundary. Consequently,
crack face open in Mode-I type deformation forming
plastic zones ahead of the tip of the crack. To stop the
crack from further extension rims of the plastic zones are
subjected to normal cohesive cubically varying yield
point stress distribution. To visualize the entire physical
picture of the problem, the problem is considered in two
components which are superimposed afterwards to get
the solution of original problem. Westergaard technique
is applied 10 solve the problem. Variation of load required
for the closure of plastic zones is studied with respect to
the affecting parameters. Results obtained are analyzed
and graphically reported.

Keywords: Mode I type deformation , Westergaard
technique and yield point stress distribution.

PACS Nos. 62.20. Mk; 81.40.Np; 62.20.-x

INTRODUCTION

Griffith [4] in 1924 was the first one to start the work on
straight crack problem using energy balance principle.
Milne-Thomson [7] proposed the complex variable
technigue to solve two-dimensional crack problems using
linear theory of ¢lasticity. Dugdale [2] in his model tested
the closure of internally cracked plate specimen under
tensile conditions, which opens the rims of the crack.
Plastic Zones thus formed ahead of crack tip are then
closed by normal cohesive uniform constant yield point
stress distribution, Dugdale model solution for two
unequal collinear hairline cracks was obtained by
Theocaris [8). A modified Dugdale model solution for
two collinear unequal hairline straight cracks was
obtained by Bhargava, Agarwal and Hasan [1]. Harrop (6]
modified the Dugdale model solution for single slit when
plastic zones developed were closed by a quadratically

varying yield point stress distribution over the rims of

plastic zones. Gdoutos [5] calculated stress-intensity
factor using Westergaard method. Eftis and Lichowitz [3]
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worked on the modified Westergaard equations for certain
plane crack problems.

In the present paper, an infinite homogencous elastic
perfectly plastic plate weakened by a finite hairline
straight crack is subjected to uniform constant tension at
infinite boundary. This results in the formation of plastic
zones ahead of iips of crack. These plastic zones are
closed by normal cohesive cubically varying yield point
stress distribution. Principle of superposition and
Westergaard hypothesis are used to obtain the analytic
solution of problem.

FUNDAMENTAL EQUATIONS

The general method of obtaining the solution to the
Dugdale model with an arbitrary power series of stress
distribution in the plastic zone follows. The stress function
due to the loading in the plastic zones is found from the
equation given below

28 tzb? -1 .

D(z)=—
nj_Zo % & (Zz_tz)J;z_blz

where Cj is constant. (1)

The singular components of ®(z) are set equal and
opposite to the singular stress function due to remote
loading. A relation for the remote applied stress is
obtained from this equality. The net stress tunction then

becomes
n b, ) )
t: z\}b -t
W(z) = non sin gular terms of 32cj j——'——-——dt
5 4 (z’—l’h}z’—b,z

i=0

The displacement in the y- direction in the plane y=0 is
2
given by N= E—Im(]‘l‘(z)dz)

where E is Young’s Modulus and \P(2) is given by equation

().

The crack opening displacement is given by &, = i'_:“ D

where D is the parting of the crack faces and is equal to 21
1
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STATEMENT OF THE PROBLEM

An infinite elastic perfectly-plastic plate occupying xoy-
plane is weakened by a finite straight crack L: [-a, a,].
Uniform constant unidircctional tension, Pr=c,P * 0
is applied tinfinite boundary parallel to y-axis, This causes
opening of the face of crack forming plastic zones ahead
of the crack tips. Plastic zone T, occupies the interval
[-b,. -a,] while the interval [a,, b,] is occupied by the
plastic zone T',. Rims of plastic zoncs I Gi=1,2)are
subjected to stress distribution P * = l‘oy‘_, P _*=0. The
configuration of the problem is depicted in Figurel,

Py
7y iy
s Tie o ——upf {?

[ Figurel. Conflguration of the Problem
SOLUTION OF THE PROBLEM

Solution of the problem is obtained by superimposing
the solution of two component problems, appropriately
derived from the original problem. These problems are
termed as Problem I and Problem II.

STATEMENT AND SOLUTION OF PROBLEM I

An infinite elastic perfectly-plastic plate is weakened by
a finite crack L: [-a,, a,]. Uniform constant unidirectional
tension Pri=c, P *=0 applicd at infinite boundary of
the plate opens the face of crack forming plastic zones
ahead of crack tips. This can be altered 1o the case of
uniaxial tensile loading by superposition of the stress
P*=—q, P *= 0. The Westergaard Lype stress function
for the problem is given by

0.7

where z = x + iy (5)

2

STATEMENT AND SOLUTION OF PROBLEM 11

An infinite clastic perfectly pylw»lic plate is weakened by
a straight crack L as defined in Prf)hlcm L. Plastic zones
formed due to umdirectional tension Py; =0, P =0
are arrested by applying cubically varying yield point
stress distribution P "= l"ow, Pl,‘ = (), ’al lbc rims of crack
The stress function for above forces is given by

/2 ;.
O, 2yb;” —1

2
(zz—lz) z*=b,

where 2b, is the length of the extended crack at any poing
‘t’. Thus the stress function due to the tensile tractions on
the plastic zones using equation (1) will be

b Sk
“ tgcycz b, -1 dt
T (7,2 —tz)‘/z’—b,z
On solving equation (6) one gets

! 2__13 (22 43 3 _gy3
0,.(/)=-30,.,7{ b, - a, ( ; ‘2)_. ’z‘-h,’ ’mz_.‘ll ~7ept”? “ J
n / Jz -b;

2
Dy (2)=—
T

b,
@ (z) = J

h) _“)
Hence, the total stress function for the original problem
is depicted by the principle of superposition using
equations (5) and (7) and is given by
D (2) =Dy (z)+ Py (2) i.c.

o 20 2

3 JZZ _ b|2 bz -.ll

PLASTIC ZONE LENGTH

Both ) @ (z) and D, () giverise to stress singularities at
(b, 0). Thus, the stress intensity factor K at the tip x = b,
for the original problem using Westergaard function is

given by
(l()bl EY 2“ € ¢R (Z),
lel— 0 9

Substituting the value of ) z (R O from equation (8) in
equation (9) one gets

bl(blz"alz)

2
(K), =o.rb, =30 (20,7 +a,2) 10
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Since, stress remain fimite at every point of the problem,
(K),, 18 equal to zero. Thus one gets

The plastic zone length Ib “u 1is then determined using
above eguation

REMOTE STRESS

Remote stress is given by equation (11) i.e.

2 b’ -a,” 2,2
0--;0”_3—(2!\‘ +a, )
STRESS FUNCTION

From equation (2) non-singular part of D, (z) gives the
net stress function \I’R(z) which in turn is obtained from
equation (8). Hence

‘yu (l) = —0

\/z '—:ll —sz -b, Xb, =Y )

CRACK OPENING DISPLACEMENT

As given in equation (3), to obtain the value of | we need
o integrate equation (13) with respect to z and take out
its imaginary part. Thus 1| is given by

_ 4 bt 2t (h2-2,2) b?(b)* -a,)
xE || 4 4 4 2

{ 2 2 2
-1 ’b,z—zz 2 _2\n2_. 2\ 2b +a3, -z
cot blz -alz + (bl o Xbl B, ) Fp— '4

Thus, crack opening displacement ) ( ¢ @ given by
equation (4) is

5c=%b,2(b,z—a,z) 15
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CASESTUDY

A= Plastie Zane Longth

Load Ratio —»
>
-

o L as ..”' L3 " "
Figure 2. Variation of required load ratio to the ratio of the lengths of crack tip
and plastic zoue tip from origin.

Figure 2 depicts the behavior of load ratio (load applied
at infinity to yield point stress) required to close the
plastic zones developed versus the ratio of length of
plastic zone

Figure 2. Variation of required load ratio to the ratio of
the lengths of crack tip and plastic zone tip from origin.

tip and crack tip from origin. It may be noted that as al/
b1 increases load ratio also increases.
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| Pheromome

from Nest to Food

Fig. 1 Ant Pheromone Jaying

Ant is bound by these rules: . ‘
«  Ant moves randomly, but is biased towards the

locally observed pheromone gradient. If no
pheromone exists, an anl MOVEs uniformly randomly
in any direction. '

«  Each ant may carry only one part of food at a ime.

«  Ifan ant is not carrying food and it encounters food,
the ant will pick it up.

«  If an ant is carrying food and it encounters onc, the
ant will put the food down. The food will be infused
with a certain amount of pheromone.

The following paragraphs explain how the principles of
ants in broad sense swarm intelligence interplay in the
food foraging example.
Positive Feedback: Positive feedback often represents
general guidelines for a particular behavior. In this
example, an ant’s attraction towards the pheromone
gradient biases it to adding to large collection. This is
positive feedback. The larger the collection of food, the
more pheromone it is likely to have, and thus an ant is
more biased to move towards it and potentially add to
the collection of food. The greater the bias to the food,
more ants are also likely to arrive faster, further increasing
the pheromone content.

Negative Feedback: In order for the pheromone to diffuse

over the environment, it evaporates. This evaporation

consequently weakens the pheromone, lessening the
resulting gradient. A diminished gradient will attract fewer
ants as they will be less likely to move in its direction.

While this may seem detrimental to the task of collecting

food, it is in fact essential. As the task begins, several

small food collections will emerge very quickly. Those
small food collections that are able to attract more ants
will grow faster. As pheromone decays on lesser small
fooq collections, ants will be less likely to visit them
again, 1hu§ preventing them from growing. Negative
fccdbagk. in the form of pheromone decay, helps large
collection of food grow by preventing small collection
of fogd from con'tinuing to attract ants. In general,
negative fu:dhaf:k is used to remove old or poor solutions
from the collective memory of the system. It is important

6

ay rate of pheromone be well tuned to the
Bhe d. If pheromone decays 00 quickly then
Jill lose their appeal before they can be
cxpl()ilcd. If the pheromone decays 100 §10\;/‘ly, thc" bad
olutions will remain in the S)'(S'lcm as vxa'h e f)pllons_
e ess: The primary driving factor in this example
Band:::r:‘nc;;, Where collections start and how th'cy end
lq l'fm_ .y determined by chance. Small fluctuations in
lt;x: E:}r,:\%m of ants may have a !argc influence in future
events. Randomness is exploited 1o all(.)w for new
solutions to arise or to direct current solutions as they
. 1o fit the environment.
‘Ii;(::t:[:?er[nteractions: It .is essential that many
individuals work together at this task. If not enough ants
exist, then the pheromone would dccay.beforc any more
food could be added to large col.lcctlon. Am§ would
continue their random walk, without forming any

significant food. ; e
Stigmergy: It refers to indirect commgnlcatlons between
individuals, generally through their environment. Ants are
directed to the largest food source by the pheromone
gradient. There is n0 need for ants to directly comm.unicate
with each other or even to know of each other’s existence.
For this reason, ants are allowed to act independently of

other individual, which greatly simplifies the necessary rules.
3. Ant Based Algorithms for MANET

that th
roblem at hand.
good solutions Wi

Ant routing algorithms can be classified in different ways,
according to how the pheromone is updated, how routing
table probabilities are calculated, how often and how
many ants are sent per request, and so on.

Ant Routing has been applied to many combinatorial
optimization problems like the Traveling Salesman
Problem (TSP) and the Quadratic Assignment Problem
(QAP). In communications networks, a number of routing
and load balancing mechanisms based on swarm
intelligence have been proposed as shown in table 1. In
Ant-based Control (ABC) routing algorithm Swarm
Intelligence is applied to achieve load balancing in
telecommunications networks. Simulated on a model of
the British Telecom (BT) telephone network, ABC has
been shown to result in fewer call failures than other
methods such as shortest-path routing. In (2] [3], 2
distributed adaptive routing for datagram networks, called
AntNet, has been described. Several variations of AntNet
have been developed but all of them rely on the same
concept where forward ants are launched towards
destinations and backward ants travel back and update
pheromone along the backward paths. The amount of
added pheromone is proportional to the goodness of the
path measured by the forward ant. The same concept has

Soch - Mastnath Journal of Science & Technology
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been extended and applied to Adaptive Swarm-based
Distributed Routing (Adaptive-SDR) [4] [5] for routing
in wireless and satellite networks, which incorporates a
mechanism to cluster nodes into colonies so as (o resolve
the scalability issue in large networks.

The MANSI: The protocol provides multicast support for
ad hoc networks. Within a multicast group, each member
launches a forward ant in order to find an existing
forwarding node where it can use to establish connectivity
to the group with lower cost. Once such a node is found,
the forward ant turns into a backward ant and returns to its
origin via the reverse path, while depositing pheromone
along the way to attract more future forward ants.

The MANHSI: Analogy to Swarm Intelligence, MANHSI
utilizes small control packets equivalent to ants in the
physical world. These packets, traveling like biological
ants, deposit control information at nodes they visit similar
to the way ants laying pheromone trails. This information,
in turn, affects the behavior of other ant packets. With this
form of indirect communication, the deployment of ant-
like packets resembles an adaptive distributed control
system that evolves itself to a more efficient state,
accommodating the current condition of the Environment.

The most representative ant routing algorithms to be
found in the literature with the year of evolution can be
listed and categorized as follows:

Algorithms Year
Ant Based Control (ABC) [6] 1996
AntNet [7] 1997
Cooperative ~ Asymmetric ~ Forwarding | 1998
(CAF) [8]
Routing by Ants (RBA) [9] 1998
Ant System plus Genetic Algorithm | 1998
ASGA) [10]
Virtual-Wavelength Path Routing | 1999
(VWPR) [11]
Probabilistic Emergent Routing Algorithm | 2002
PERA) [12]
Mobile Ants-Based Routing (MABR) [13] | 2002
Multiple  Ant  Colony Optimization | 2002
ACO) [14]
Ant-like  Routing  Algorithm (ARA) | 2002
15][16]
Ant Routing Algorithm for Mobile Ad hoc | 2003
Networks ARAMA [17)
Ad-hoc  Networking  with  Swarm | 2004
Intelligence (ANSI) [18]
Multicast for Ad hoc Network with Swarm 2005
Inteiligence (MANSI) [19]
Multicast for Ad hoe Network with hybrid | 2007

Swarm Intelligence (MANHSI) [20]
Table 1: Ant Based Algorithms
Volume 4 No. 1,2, 3, 4

5. MANET and Related Work

MANET has mobiles nodes. The nodes may be located in

or on airplanes, ships, trucks, cars, perhaps even on people

or very small devices, and there may be multiple hosts

per router. A MANET is an autonomous system of mobile

nodes. MANET nodes are equipped with wireless trans-

mitters and receivers using antennas which may be omni
directional (broadcast), highly-directional (point-to-
point), possibly steer able, or some combination thereof,
At a given point in time, depending on the nodes’ posi-
tions and their transmitter and receiver coverage patterns,
transmission power levels and co-channel interference
levels, a wireless connectivity in the form of a random,
multi hop graph or “ad hoc” network exists between the
nodes. This ad hoc topology may change with time as
the nodes move or adjust their transmission and recep-
tion parameters.

A number of algorithms have been proposed since the
inception of idea of applying ant based algorithms for
routing to MANET. Also, there exists a lot of work
comparing different MANET algorithms [21], [22], but
almost all of it was carried out in open space scenarios
with random mobility and idealized signal propagation
models. Only recently has there been an increasing interest
in using more realistic setups. In [23], the authors propose
a scenario with randomly placed building blocks and a
simple heuristic propagation model in which only LoS
communication is allowed, and evaluate how this
influences the performance of AODV compared to open
space. Similarly, in [24] the behavior of the DSR routing
protocol is investigated in a grid shaped town scenario
with only LoS radio propagation. In [25], a similar grid
town pattern is used with a different heuristic radio
propagation model to investigate the feasibility of a
commercial MANET application.

The use of town maps and realistic ray propagation has
been proposed in a few recent publications. In [26], the
performance of AODV is evaluated for different traffic
types in a London area, pointing out the need for high
node density. The authors of [27] make a detailed
simulation of the Munich city center, and evaluate how
the performance of AODV in this scenario compares (o
that in open space simulations.

7. Conclusion

In this paper we analyze the algorithms based on Ant
Routing and compare these ant routing algorithms with
traditional MANET routing to find the improved

7
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efficiency of

. 7 . ncing the
algorithm for c¢nha g Also, We

communications in Mobile Ad hoc Networks. e
propose ant routing as a powerful means (0 .\‘ul\_'t‘ H‘;mrc
problems in Mobile Ad hoc Network (MAN.IJ ) f ants
specifically we discuss the organizing il‘hl|ll)’““‘_ ‘d ¥
which ants follow to enhance their collective cllllucnd”
Authors are still working on the ant based algorithms Lo
find solutions to routing problems in Mobile Ad hoc
Network (MANET) using Network Simulator (NS-2)
software.
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Abstract

E-commerce does not just mean trading mlf/ .i'h”/’l’”’ﬁ
on the Internet. It also means business efficiency "’{ ;"

operation levels. Supply Chain Management (‘SC' )
means coordinating, scheduling and ('(){llﬂ{”'"&’
procurement, production, inventories and deliveries (lf
products and services to customers. Supply Chlam
Efficiency means having the right product at the right
place at the right time, which can save money/reduce
cosls, and can enhance resource utilization. The modern
ERP systems are fully integrated with e-commerce supply
chain solutions like e-procurement, manufacturing,

distribution, shipping, supplier and buyer-oriented
marketplaces and exchanges eftc. A significant number
of companies in the India have implemented their latest
ERP platform for Supply Chain Efficiency in the past 3
10 4 years, and large of them will Jollow in the next few
years. The topic presents the Jramework of overcoming
these issues and increasing value in supply chain system
development and ERP systems and how the ERP system

with SCM can bring the benefits to Indian organizations.

Introduction:

Traditionally, the Supply Chain Management meant
assembly lines, warchouses, truckers and time sheets. In a
few years, the very fundamentals of manufacturing in
almost every industry have changed. Changes have laken
place in the relationships between producers of primary
products, manufacturers and retailers, A supply chain is 3
network of facilities and distribution options for the entire
network of companies 1o work together 1o design, produce
deliver, and seryice products. Supply Chain Manugcmcn;
ing, schcduling and controlling
procurement, production, inventories angd deliveries of
products and services (o customers, Supply chain
Mmanagement - delivering (he right producy 1o the righy
place, at the right time and g the righy price - is one ul'fhu

S8 lransl'urmuliun. S

+ Operationg, logisticy
'

and information Processing from YOur customery {
8 1o

suppliers.
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ain Management System™

Surajmal Institute
diffmail.com

. ies are looking at how 1o provide greater
ﬁ:::::;:?y in moving parts globally. In an €xpedition for
greater efficiency and lower costs, there’s been i
importance given (0 managing the ’}‘PP'Y chain
effectively for the bcnc.ht (.)f ok g pam“ Effective
integration of an Organizations supply chain can say,
millions, improve customer service and redn.l_
inventories.

Since the last 10 years, the field of s’upPIy chain

management has become_ extremely S'_Sf"fm :

companies in an increasingly compeu.nve gle
marketplace. Companies focused primarily
manufacturing cost before 70’s, quality improvements
70s, product delivery in time in 80’s, appropriate seryi
in earlier 90’s, and environmental compatibility in |
90’s within their bounded walls; now their efforts exte
beyond those walls to comprise the entire supply ct
efficiently and intelligently in a knowledge-t :
cconomy of this Millennium (Joseph M, Kelly T; Noel P,
John D; and Paul L), -

India’s GNP is now the fifth largest in the world.

transition to an open cconomy has thrust India squa
into the information agc, an age that is forcing the co
1o cope with a flood of new information relationships
industrialization process, IT-tools or automation .
p{ayf:d a significant role ip production quality and
clﬁ.cmncy_ Modern transportation tools have advanced
delivery efficiency in 5 tremendous way. How does

=

" inacah?
business .E-busmcss Infrastructure 18 an info
ol for optimiy 3 e

thei  OTganization 1o gyail information eas
°If Organizationg, These technologies are helpf
The | \ice l}]c activities (o manage the supply cha
e costof Information jg decreased due to the increasi
e nologies, Modern day Supply C
lntcrn&fIT‘Lm is the C-commerce of manufacturing.
and |L$ *UPPly chain wij) be a means of communic:
im%"r‘:‘ﬂ‘ﬁ businesg with suppliers and customers.
“d supply chyip Management system is
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backbone to achieve the E-business objectives
(integration, automation, high-quality and reliability).

Modern supply chains focus on customers. It’s important
to keep in mind that the customer is just a mouse click
away from your competitors. Therefore business and
manufacturing processes need to be agile and scalable.
When a customer wants a change they must be prepared
to shift directions accordingly. It is one of the leading
cost saving and revenue enhancement strategies in use
today.

The latest ERP software is fully integrated with e-
commerce supply chain management systems like e-
procurement, manufacturing, logistics, inventories,
distribution, supplier and deliveries of products and
services to customers. However, these integrated ERP
systems still have considerable implementation and
utilization issues including complexity, infrastructures,
high cost, long time to recover investments, and being
too expensive for small as well as middle-size companies.

The roots of Enterprise Resource Planning (ERP) systems
go back to Material Requirement Planning (MRP)
systems, which were developed in the 1960s and 1970s,
making it possible for the first time to plan manufacturing
based on future demand rather than on historical data
(Kennerly, 2001). In contrast to MRP, whose functionality
was limited to procurement, production and
manufacturing, ERP is cross functional, multifunctional
and multidimensional, delivering real time data from only
one centralized database. It is integrates and linking all
departments throughout the entire organization. The
different vendors, referred to as best of breed
implementations, like those from the so called “big five”
SAP, Oracle, PeopleSoft, JDE, Baan, which control
approximately 70 percent of the ERP market — can be
used jointly together (Light et al., 2001; Mabert et al.,
2001).

Bingi et al., 1999 define, ERP system as a packaged
business solution that is designed to automate and
integrate business processes, share common data and
practices across the enterprise and provide access to
information in a real time environment. O’Leary defined
ERP system as “computer-based systems designed to
process an organization’s transactions and facilitate
integrated and real-time planning, production, and
customer response” (O’Leary, 2000, p.27). Rosemann
(1999) described the ERP system as packaged but
customizable software application, which manage data
from various organizational activities and provide a fully

Volume 4 No. 1,2, 3, 4

integrated solution to major organizational data
management problems, It provides for both the core
administrative (unctions, such as human resource
management and accounting, as well as integrated
modules which can be selected to support key business
processes, such as warchousing, production and client
management.

There are many different systems in a large organization’s,
including planning, procurement, manufacturing,
distribution, shipping, and accounting. Enterprise
resource planning (ERP) is a system that integrates all of
these different functions into a single system, and
designed to serve the needs of each different department
within the organization. ERP is more of a methodology
than a part of software, even though it does integrate
several software applications, brought together under a
single, integrated interface.

There are several positive and negative factors as far as
the ERP in supply chain management scenario in India is
concerned. However, having ERP in companies of India,
mostly provides a profitable source of income and quality
customer service, there are many challenges to the
introduction of ERP in supply chain management in
India. This includes replacing outdated software, change
management, business process reengineering,
organizational intervention, shifting from function view
to process view, hiring ERP-literate and skilled staff and
faith in package software in the place of custom-built
software. As Gartner estimates, India’s ERP market has
been one of the fastest growths in Asia-Pacific. As per the
best scenario forecast, India software revenues in 2008
are estimated to reach $ 211.9 million representing a
double digit year-on-year growth for 2008.

Integration of ERP and E-commerce:

The idea of combining B2B e-commerce applications
and ERP systems is tremendously deep-rooted into the
requirements of fully integrating and automating the
electronic enterprises’ flows, making them more fast,
effective, and efficient. For example, a B2B storefront,
where the company sells its products online, represents a
“front-office” of the company. However, the requirements
of timely execution of the sales orders need their quick
processing into the master scheduling, material
requirements planning, distribution planning, and, quick
passage of information to the organization’s vendors. This
needs an integration of the “front-office” and the ERP
“back-office of the company.” On the other side, the
present e-commerce solutions for purchasing and

11
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outsourcing provide online vendors catalogs, immediate

response, and better supplier-customer relationships.
However, the e-procurement decisions are related 1o the
overall purchasing systems in the company, supplier
selection and scheduling processes, which are
components of ERP. The integration ol e-commerce uml
ERP takes place in different arcas of supply chain
management including its networking, planning,
organizing, coordination, controlling and execution. The
modern ERP systems could offer the following ¢-commerce
supply chain management solutions:

+ Integrates Web-based buying processes, including
procurement, automated replenishment and multiple
supplier support.

+ Enables buyers and sellers to work together on
demand and order forecasting, and on the dynamic
exchange of information,

4+ Widen the efficiencies and benefits of networked
supply chain management to every member of the
organization.

4+ E-marketplace infrastructure that enables to extend
the supply chain system across enterprise boundaries
by linking suppliers, partners, and customers.

4+ Line up supply chain infrastructures to changing
market conditions, such as new product launches
and new customer segments that enable to reduce
time to value.

4+ Examines every stage in the supply chain system,
from price quotation to the moment the product
arrives at the customer’s site - including alerts when
things go wrong. ‘

4+ Monitors on key indicators and objectives of supply
chain performance, including costs and assets across
the supply chain system.

+ Manages supply chains throughout all stages of the
operational process - even across enterprise
boundaries.

The explained solutions that integrate ERP and e-

commerce supply chain management system are designed

to give the benefits to all essentials of supply chain. For

the customers, this integration (ERP and e¢-commerce

supply chain) benefits might be the following:

4 Access complete and correct order status information.

4+ Allow permanent access to the enterprise selling
capabilities.

4+ Lesser cost for the online purchases.

4 Provide fast delivery times, resulting in more
customer satisfaction.

12

4 Transform from a supply-centric 10 a customer.
centric demand chain.

For the enterprise, the main relationship in a supply chain,
the e-commerce integration with ERP systems could offer
the following benefits:

4 Reduce inventories and optimum utilization of
recourses.

4 Increase planning and organizing accuracy and regl.
time location of products around the world,

4 Achieve more rapidly responsivencss g
unanticipated demands and also improving customer
satisfaction and service.

4+ Rapidly and easily evaluate suppliers on an overall
basis.

4 Match supply and demand through integrated and
collective planning tools.

4 Quick respond to changing customer requirements
quickly and efficiently.

For the vendors, the value proposition in the integrated
ERP and e-commerce supply chain might mean:

4 Fast response to unexpected market demands.

4+ Improved capabilities for planning, organizing,
coordinating and scheduling supplier production.

4+ Collaboration with customers on forecasting, market

requirements, new product development, and
delivery schedules.

Complexity in ERP and E-commerce
Integration:

Having identifiable the importance and potential benefits
of integrating the ERP systems with e-commerce supply
chain applications, we require to recognize that the
implementation of such solutions still did not actually
take place in majority of the organizations. Statistics show
thatonly 9 to 10% of organizations, that primarily utilized
ERP systems, have already implemented or are
implementing integrated ERP and e-commerce solutions.
Most of the businesses with ERP systems still either do
not have any e-commerce supply chain systems, or have
a preference to utilize a non-ERP vendor organization
for their e-commerce and supply chain solutions. The
analysis of the ERP and e-commerce integration permitted
to bunch the issues related to this implementation into
these main groups:

+  E-commerce related issues,

+  Supply chain issues,

+ Infrastructure related issues, and
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4 ERP-related issues.

Web-enabled ERP systems and their implementation still
remain very complex, ime, resources and cost consuming.
These systems require plenty testing, parallel
implementation, and trained experts. The cost of
advancement of an existing ERP system to a web enabled
depends of the organizational size. Therefore, in many
cases the organizations look for cheaper e-commerce
solutions for their B2B seller or buyer-oriented
marketplaces, and then apply other system integration
software to bridge the e-commerce applications with the
presently or existing back-office systems. This situation,
being typically less costly, does not provide really one-
system integration of supply chain management solutions
and leads to the persistence of the old practice of
managing customers, manufacturing, processes and
suppliers separately. In addition, the existing ERP systems
are still 0o expensive by for the great majority of small
and some mid-size organizations.

Enhancing Implementation of Integrated
Solutions:

The study of the implementation of web-enabled ERP
systems and their integration with B2B e-commerce
solutions allowed recommending a number of directions
that would definitely affect the future development and
proliferation of that integration. The main idea of the
projected enhancement is the simplification of the
integrated solutions, minimizing their cost and future
increase of hosting applications. The main highlights of
these developments are as following:

4 Development and implementation of simplified and
enhanced web-enabled ERP and e-commerce
integrated systems for small and middle-size
organizations.

4+ Improving existing ERP and e-commerce solutions
with more variety and flexibility for accommodating
different customer requirements
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file data and the running of the Perl web crawling routines
that

Re-crawl the CSIRO data, process the retrieved hyperlink
and text data, and input these data into a VOSON MySQL
database. A next step will be to host VOSON MySQL

databases on the DC, and use web services to expose
these data to the VOSON application server. This will
enable use to take full advantage of the DC, which
provides a managed, monitored point for complex
database hosting. By virtue of being part of the DC,
datasets automatically get backed-up for archival and
rehability in case of unexpected data-loss. Further, the
design of the DC allows for compute resources 1o sit very
close to deep-storage hence allowing timely access and
on-site processing of data. We intend to migrate other
VOSON web services (e.g. for network mapping and
sampling) onto the DC as and when the need for additional
data and compute resources arises.

CSIRO webcravi .
XML Rt e hosied on . VOSONMySQL
APACNE Dt Ohsr S

Analysis and Preparation of crawl data

In this section, we present a description of the steps
involved with creating a web network Dataset using a 1%
sample of the CSIRO crawl data, and provide preliminary
analysis of this Sample. Rather than providing a thorough
analysis of the data, the aim here is to give further Detail
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on the design and performance of the various Research
tools that are making the CSIRO crawl data amenable (¢
social science research.

Web crawl data collected by CSIRO

As part of its information retrieval research program, the
Commonwealth Scientific and Industrial Research
Organisation (CSIRO) is conducting large-scale craw|g
of the Public web (defined here as publicly- available
web pages with root URLs containing the .au country-
code Top-Level Domain). For the present paper, we make
use of a crawl conducted in late 2005 contains around |5
million web pages from approximately 180,000 websites
(website is defined here as web pages with the same root
URL). Only the text information from web pages was
stored in the crawl dataset (images are not collected,
although the links to the images are preserved) but if 4
web page contains a link to a PDF or a Microsoft Office
application file, a text representation of the application
file was stored. An analysis of a 15percent sample of the
2005 crawl data indicated that the dataset predominantly
consists of commercial websites (78 percent of sites are
“.com.au”)while .edu .au, .org.au and .net.au sites each
account for around 5-6 percent of all sites, and.gov.au
sites are approximately 3 percent. 11 For the purposes of
the remainder of this paper The 180,000 websites crawled
by CSIRO are referred to as “seed URLs”.

Creating a VOSON network dataset using the
CSIRO crawl

The aim is to eventually create a VOSON dataset
containing 100% of the CSIRO crawl, which will then be
used as the basis for further analysis? Further analysis of
this dataset might involve the creation of data subsets
(¢e.g. for studying a particular aspect of the public web).
The dataset will also be used for extracting samples of
websites using adaptive sampling procedures (where the
probability of a website being sampled is related to its
position in the network e.g. in degree or out degree). In
this context, the demonstration is was useful for
identifying potential challenges we may face in scaling
up the data collection to al00% sample. Creation of
VOSON MySQL database containing seed URLs The
CSIRO crawl data are arranged such that each seed URL
has its own directory which Contains the web pages
extracted by the crawler; the seed URLs were obtained
by parsing the Directory structure and each seed URL
was inserted into the database. We also collected text
Content (e.g. Meta keywords) from the main or entry page
for each site crawled by CSIRO. In Order to do this, we
needed to parse the XML bundles containing the pages
extracted by the CSIRO crawler and then crawl the
extractéd pages (by hosting them sequentially on a local
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Web server) and this is why this step took 0.5 hours (the
Perl xml parser took several seconds To parse the larger
XML bundles). After this step, the VOSON database
contained 1950 Records.

Crawling of URLs

Next, each of the 1950 seed URLSs was “re-crawled” by
the VOSON crawler to extract hyperlinks (note: only non-
intrinsic hyperlinks, or hyperlinks pointing “outside” of
the site, were extracted). For this preliminary work, only
the first 50 pages of each site were crawled. This step
took 1.4 hours and again, much the time was taken by the
Perl XML parser. After This step, the VOSON database
contained 29,065 records: the 1950 seed URLSs and the
26,115 Web pages that the seed URLS link to. T he root
URL or hostname is the portion of the URL between the
“htp://" and the next *7”. For example the root URL of
http://www.example.com/mydir/mypage.html is
www.c“xample.com”,

Note that that the dataset used only contained text
content (¢.g2. met keywords) - it did not contain hyperlink
data, which is the focus of the present paper.

Processing of URLs and URLs linked to by
seed URLs

Various processing was conducted in order to improve
the data as a source of information on the web networking
of organizations (this step took 353 seconds for the
database created from the 1% sample). The database is a
collection of URLS, but we ultimately want to construct
web graphs where an organization represented a by a
single node, rather than possibly hundreds of nodes
(reflecting the 100s of pages from that organization’s
website that were picked up by crawler).URLs that did
not conform with the Hypertext Transfer Protocol (HTTP),
i.e. beginning with “http://” or “https://”, were removed
from the database. This reduced the number of records by
418.All URLs were reduced to their hostname or root
URL - and this string is stored as theURL’s “page group™
identifier, In a later stage (the creation of “analysis”
databases),all pages from the same page group are
grouped into a single node in the web graph. Often an
organization will have several hostnames (or even domain
names); if this isn’t taken into account, then the
organization will be represented by multiple nodes in
the one network graph. Organizations with more than
one hostname were automatically identified and placed
into the same page group. For example, in this step, htp:/
/voson.anu.edu.au and http://adsri.anu.edu.au would be

Volume 4 No. 1,2, 3, 4

placed in the same page group. Depending on the research
context, the above data processing step can cause
problems for analysis. but in other contexts (e.g., research
into the web presence or collaboration of particular
disciplinary teams) this would be highly problematic and
there would be a need to represent various departments/
research schools as separate nodes. For this reason, it is
possible to Identify (via a text file) subsites that should
not be automatically grouped together (particular use of
this feature is to prevent the grouping together of sites
that are hosted by the same commercial hosting
service).Via a text file, additional sites can also be pruned
from the database. The question of whether 1o prune a
given site is dependent on the research that is being
conducted. AClassic example of a site that one may want
to prune is http://www.adobe.com/ —many sites link to
adobe to enable people to download the acrobat pdf reader
and Consequently, adobe is often the most central node
in the network. The structure of a Network is often
changed markedly by pruning adobe from the database
(e.g. sites that Are connected via their hyperlinks to adobe
and look “close together” in the force directed Graphs
will become further apart once adobe is pruned).Creation
of “analysis” databases mentioned above, the records in
the VOSON database correspond to web pages, but much
Of the analysis we want to conduct involves representing
organizations as single nodes in the Network. In this step
an “analysis” database is created where each record is a
page group or Site. The size of the database was reduced
by 15 percent to 21,800 records. The creation of an
analysis database is fairly data intensive (because it
involves adjusting link information) andit took 100
seconds for our test database.

Preliminary analysis

An analysis of the link structure of the 1% sample revealed
a surprisingly amount of connectivity - 17,388 or 80% of
the 21,800 nodes form a single component. Within this
component, 64% of the sites are “.com”, 11% are “.org",
while “.edu”, “.gov” and “.net” each account for 6% of
the sites. As expected, the majority (52%) of the sites are
Australian, while the UK the US each account for 2% of
the sites, and Canada, France, Germany and New Zealand
cach account for 1% of the sites, and the remainder of the
sites are from other countries or “unknown™. The average
in degree of sites in the component was 1.3, while average
out degree (calculated over the seed URLs) was 2.7, The
sites were ranked according to in degree and of the top-
50 sites, 14 were web technology or computer companies
(e.g. adobe, Google, web site traffic monitoring
companies); 14 were government sites; 7 were commercial
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web hosting sites (e.g. users.bigpond.com.au,
www.geocities.com); 6 were media sites (¢.g. newspapers);
5 were company web sites, and 4 were university web
sites. The above indicates the need for the data pre-
processing mentioned earlier in order to control for the
presence of companies that are being linked to simply
because they provide soltware that is used in cither the
development of websites or by people browsing the web
(c.g. adobe) and also (o ensure that sites that are being
hosted on commercial hosting sites are not grouped

together.

Peer-produced tools and data for research into
online Networks

A major aim of the VOSON project is to provide a platform
that will enable collaborative and Seamless access to the
wide range of tools and data sources that is necessary for
conducting Research into online networks. Web services
can facilitate access to network research tools Developed
by 3rd parties (that is, while the network research tools
that are currently accessible within VOSON have all been
developed “in-house”, our goal is to attract the
Participation of other developers of network rescarch tools
who are interested in hosting their own tools services, or
at least contributing source code for services that can be
hosted elsewhere). With regards to collaborative access
to and sharing of data, the VOSON system incorporates
the concept of a “data common” - this is a web network
database that a group of researchers jointly access and
which they are encouraged to improve. Via a wiki,
researchers are able to collaboratively edit configuration
files that feed into the data processing steps that were
outlined above. For example, via the wiki, rescarchers
can: identify which sites to prune from the database, select
sites for merging (e.g. when an organization has several
domain names); flagged sites that should not be
automatically grouped with other sites (e.g. because they
are hosted by a common commercial hosting service),
identify new seed sites for crawling, classify sites
according particular research domains, modify

classification schemes. The VOSON project can therefore
be seen as an example of peer-produced tools and data
for the advancement of social science research into online
networks. VOSON also has something in common with
the emerging phenomenon of Internet-enabled
collaboration which Tap Scott and Williams (2007) term
“wikinomics” and “User innovation” Social science
rescarch into online networks involves the use of a number
of tools (e.g. web crawler, text mining, social network
analysis)and it is not feasible for a single tool developer
to be able to “keep up” with the modifications to the
tools that are needed to keep pace with developments in
research methodology. Web services can enable network
researchers to make their tools available to other
researchers, thus spurring further innovation in network

rescarch,
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Total Quality Management (TQM) Applied to self financed Engineering Institutions
A quality function deployment (QFD) approach

Er. Dharampal Yaday

(Department of Mechanical Engg. Govt. Polytechnic Lisana, Haryana)

Abstract

This paper presents use of quality function deployment
QFD which provides priority to technical requirements
and also provides correlation with Students/customer
requirements for the present Indian context. In addition
to future scope of the research also provides a house of
quality (HOQ). The research identifies technical and
students requirements for the modern educational set
up. also provides information about the severity of
various technical requirements of competitive
environment of education. It also recognizes the need for
continuous improvement and effective use of financial
resources to improve the value addition at each stage.
Conclusion of this research provides some opportunities
for reflection by students, faculty members and
administrative management of institution Sor continuous
development at individually as well as institutional level.
During this research work mix use of qualitative and
quantitative approaches provides the evaluation of
present education system but also develops an
understanding of future challenges to continuous
improvement.

Keywords- quality function deployment (QFD), house of
quality (HOQ), technical training, finance companies,
customer/students, matrix, technical characteristics/
requirements.

Introduction .

The principles of T.Q. M. are now a recognized
characteristic ol most of successful businesses world over,
Customers changing demands, the awesome penetration
of Japans (Asian lion) and its pacific Rim neighbors, viz,
South Korea, Taiwan, Singapore and Hong Kong (called
Asian tigers) in to the US and western markets and the
need fore stringent cost management in fluctuating
environments, make TQM a practice of paramount
importance for every enterprise, big or small .Gone are
the days when customers considered price as the main
reason for purchasing a product or service, Quality and
reliability are now the overriding factors which customers
favor in exercising choice. Meeting customer’s
specifications, dependability of service and speed of

Volume 4 No. 1, 2, 3, 4

delivery are the very distinguishing features of success.
No other theory of business management addresses these
issues more fully than TQM.

Western world claims that the TQM concepl was
originated in the west and exported 10 the east after the
Second World War when spurned by western industrialists
as impracticable.

Mr. Subodh Bhargava, Group chiel Executive of Eicher
revealed an interesting fact. TQM is not new to India and
has its roots in Indian ancient scriptures like the
Upnishads and the Srimad Bhagavadgita. The term TQM
says Bhargava, “is comparable with some of the Vedic
terms . Total which litrally means 100 percent is the whole
space or Advatiya. Quality will put down the boundary,
which “Dharma” gives the permission to achieve. And
finally, the “Karma” and “Purushartha”, parallel to the
term Management that is what one must perform. This
means TQM concept is embedded in the scriptures and
culture of India.

“The West only discovers what the east already knows”
declares Mr. Sunil Kumar when he talks about motivation
empowerment and Total Quality Management (TQM) Mr.
Kumar teach at the Shri Sringiri Shard Institute of
Management (SSSIM), a management school located in
a temple complex in a posh south Delhi locality .He
quotes the Indian scriptures. At manav viddi” —Know
your inner Strength.

Similarly Mr.M.B.Athreya, a management consultant and
a strong proponent of Indian style of management talks
about “Vivek” (mind) management Model and
emphasizes that the Indian way of working is very different
; all American models will fail in our context. Athreya in
TQM context identifies some down-to-carth concepts
[rom the “Vedas™ that he feels can guide corporate world
today. Profit is compensation for service to society and
companies exist to satisfy the need of people (Yagua-
arthat Karmanaha parasparan bhavayantaha).Every
person has immense potential (Aham Brahamasmi).

My Customer Is Not Different From Me (Advaita). The
World Is My House (Vasudhev Kutumbakam). That Cover
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is defined as “the ability of a product to satisfy stated or
implied requirements”. Less contradiction is found in
the use of the word in manufacturing, yet not a single
definition is accepted with confidence for the service
sector. This is because of the intangibility of services
which leads to varied perceptions of customers about the
expected or derived benefits. In the present case of
technical education, different stakeholders hold different
beliefs and hence their views on quality in education are
found to be in conflict. An overview of some reported
views on definitions and understanding of quality in
education 1s presented in Table.

It seems from the various views that understanding of
“quality in education™ varies because of lack of clarity
on stakcholders, customers and elements of process where
changes are required. Thus, “quality” in education is a
complex concept with varying conceptualizations and
this poses problems in formulating a single,
comprehensive definition.

According to Harris (1994 p. 34) there are three generic
approaches to TQM - first, a customer focused approach,
where the idea of service to students is fostered through
staff training and development, second, a staff focused
approach, that is concerned with value and enhancement
of the contribution of all the members of staff to the
effectiveness of the school, and the third, a service
agreement focus that seeks to ensure conformity to
specifications at certain key measurable points of the
educational process. In reviewing the objectives of
technical institutions it should be realized that a various
views on application and interpretation of TQM
philosophy in education. A summary of some interesting
views is provided in Table 1.2. '

From the understanding developed on the various
elements of TQM and their relevance to technical
education we develop a framework depicting objectives,
required characteristics of TQM, and their outcomes as
shown in Figure 1.1,

Matthews (1993) cites the following four critical barriers
to the utilization of TQM in academia,

(1) The highly generic and inappropriate nature of an
average institution mission,

(2) Alack of agreement within the academic environment
as (o the meaning or implications of “quality and
excellence”

(3) The independence of key individuals within the
academic environment and

Volume 4 No. 1, 2, 3, 4

(4) The reluctance of college or university leaders to
play an aggressive and creative role in TQM
implementation.,

The research aims to develop an understanding of TQM
philosophy in education through a development of QFD
matrix. It tries to identify some critical barriers to TQM
implementation in the Indian context. More precisely,
the objectives of the research are:
To indicate the usefulness of TQM in education.
To identify the customer / student requirements and
needed technical characteristics of a technical
education system.
To develop insights into the new perceptions needed
under new conditions of competition for self-
financed technical institutions.
To develop an understanding on the relative
importance of various technical requirements and
their relationships with customers / students needs.
And to explore the barriers to TQM implementation
in technical education.

Table:-1.1. Views reported on quality in education
from various authors:

Author Views
Lagerweij and | Emphasizo the dynamism and ludo that, while the concept of quality in
Voogt (1990) education cannot be casily defined in a clear and oxact manner, any definition of

quality should bo expected to change over time, because "it necessarily reflects 8
society's interpretation of cducational noeds and the intensity of its moral and
financial commitment to fulfilling them”

Mortimore and | Draw to the * ive and parative” ok inh in quality,

Stone (1990) hasizing quality in edv s "an attribute or defining cssence, a degree of
relative worth; a description of hing good or and a non ified
trait"

Govinda  and | Defined in a contextual manner, taking into the | cnvi in

Varghese (1992) | which schools arc operating; the internal environment in which the teaching
learning process takes place and the home environment of the leamers.

Ovretveit (1992) | Views quality from a health service porspective, but this may bo redefined for
cducation and may take the following forms: client quality, ie. what the
customers and clients want from the service; professional quality i.c. whether the
sorvico meets the noeds of the professional providers and the clionts and
management quality ic. tho officient and productive use of resources within
limits set by higher authoritics.

West-Buraham | Refors to the issue of "quality in education”, as o perennial one, that he fecls is

(1992) incapable of a solution s far as a definition is concomed.
Cheng (199%6) +... the character of the set of clements in the input, process and output of the
ducation system that provides services that completely satisfy both internal and
| Bl i ies by ing their explicit and implicit
cxpectations.

21

C} Scanned with OKEN Scanner



Table: - 1.2. Literature review on QFD and TQM in
education:

™ Nature of work

Author

Present IMA\T(:;\ that total quality V;nl;;lu:mcnl in higher education institutions,

and

Holmes
McElwee (1995) | and the development of n so-called mannagorialist ideology, have led 1o the

incvitable adoption of an approach 1o human resource management (HRM) policy
\ and practice which is functionalist. They discuss the inappropriateness of TQM in
l higher education based on the argument that it limits the productivity of
‘ individual They propose on altemative model based on HRM ideology.

|

‘ﬁm.“ e sl | Evalustes thT;c;;\c_o( TQM in higher education. A survey-based approach is
:(W%) adopied 1o mvestigate the status, uscfulness and limitatons of total quality
| of higher cd

management programmes from the perspective of i

‘1 largely in the Midwestern USA

[ ldrus (1996) | Presents a literature review on practices in applying quality concepts to education
| around the world. Claims that exposure to these will assist in choosing the most
appropniate approach Lo ph ing quality pts in New Zecaland
educational institutions,
Kwaa (1996) Atiempts to cxplain the uscfulness of TQM in cducation and highlights the
differences that exist in its application compared with industry.
Swift (1996)

Thus 1s a real life survey-based roscarch which identifics problem areas for the

1 q

gincening | oand reports the benefits of group projects. It

suggests the measures for improvement in quality of education with application of
quality control and management.

| Mokawty  and | Discusscs applicability of TQM in scrvice sector and cvaluates associated
| Bebera (1996) problems along with benefits which could be achieved through ful
| implcmentation.

o

| Motwani  and | Looks at the applicability of total quality management (TQM) in education and

|
| Kumar (1997) somc of the concens addressed in the literature, Suggests a five-step

| progr ing model: deciding, preparing, starting, integrating and evaluating as
different phases that any university can use for implementing TQM.,

i

and | Initally 2 system dynamics approach is applied to hen the und; ding
I
Qhistives Begsced and YOI Chae sctistics
G4 Yo understand what the K1 Yora it ol the . L and
Tlants W al whE e tha Invtiution. comtroliing bodiss ke AKCTE, faculty muintenance of quality on

el ot 1o Sudent saistaction. tetal scale.
o Fadlities  the  change

K. Proper methed of communication and » thiough » genuing stfer.

Wl & teadhng Wanderd of bigh wmmen  languags  for rew  lunctionad #  Wminiisn of fax. and
oty and  rhabites | | coliborstions among variows deparomens, mm“wr
comunanthy Industry, it ukiom i o incremsd patidpation at
L] To kaap o whh the RS Readiosss Lo chaage on the patt of top . :.::::-d Mudent
Bacn 1 B, Ao ol ot e sl g et heough xare it o 1t satisfaction Better Imake
P technalogical change and social thanga. the aquabty students with

fownr complaints.
PA Proper werking conditions, tresdom Lo work ®  Henlastion of redundam
wd overlapping activities

ren . ey, nosstion In  tesching  wir) Piw cuurse content, facuity
Sducation snd Wainkog of lauulties, modem xhlub«, course

[ with vishon, ; rings, quipment

i Procun ment nd

5. Spraading the TOM principtss through bett o ',':','“' devisponre

O e

e Seledinn snd e of an sy opoit s sdendiic
YO fod M PO, b harmung caune and??
“-ﬁu&-nﬁ.‘mm

Fig.1.1. - Objectives, characteristics and outcomes of
TQM for engg. Institutions

The research initially described the importance of use of
quality and TQM in education. The remainder of this
research is structured as follows. Sections 3 and 4 develop
a QFD model which explorers various customer
requirements and correlates them with technical
requirements of the system. In scction 4, we propose a
four-phase model starting from basic phase - house of
quality — to incorporate timely changes in the QFD model
with the changing maturity of institution. In section 4,
we provide a gencric framework of force-ficld analysis
for evaluating various barriers and facilitators 10 TQM
implementation in education. The remaining sections
discuss the results of present work and develop insights
into their importance. We sum-up by exploring the
opportunities for future research in this direction.

The major tool Employed is Quality Function
Deployment (QFD) to listen to the voice of the customers
(Students) QFD has found widespread acceptance in the
industry as an effective tool to translated customer
requirements in to product features. In this approach,
several steps are followed to find out customer needs in
to the production process and ensure that at each level
the highest possible quality is achieved.

QFD is simply a planning tool. It begins with market
research that identifies just what the customers like, which
is called the voice of the customer (VOC). It is through
the QFD process that the VOC is translated in to system
and part requirements. QFD will be applied to study
engineering education.

Quality function deployment: a tool for
achieving quality:

QFD which is a customer-driven planning process,
answers “What™ and “How” questions by capturing the
voice of the customer in Industry and society. Quality 1s
broken down into tangible, manageable, technical and
operational actions so as to ensure that the customer’s
needs and expectations are met in a timely fashion.

Quality function deployment can be defined as a system
for designing a product or service based on customer
demands and involving all members of the organization
(Maddux ctal. 1991 p. 34) QFD is a system for designing
aproduct or a service based on customer wants, involving
all members of the supplying organization. It helps to
determine opportunities that can be developed effectively
environment of a technical institution, it is extremely
difficult to keep pace with changing curriculum
requirements and students expectations and hence of
knowing the opportunities that are down the track, that

Soch - Mastnath Journal of Science & Technology
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would help the institution in upgrading their standards
in umely and effective manner,

QFD is an ideal opportunity to move away from “we know
hest what the customer wants™ 10 a new culture of “let’s
hear the voice of the customer”(Zairi and Youssel, 1995)
In a sense, 1t enables the organization (o become very
much proactive to quality problems rather than being
reactive to them by waiting for customer complaints QFD
does provide competitive benchmarks (o the
organizations to compare their product quality standards
to those of their competitors thus helping them establish
a competitive edge. QFD has three major objectives to
identify who the customer is, what the customer wants
and how to fulfill the customer’s wants. Besides its power
as a benchmarking tool QFD offers a wide variety of
benelits including the following:

% Itmakes the customer as centre and starting point.

% It promotes team work and encourages cross
functional inputs from various departments like
marketing, production, development, design etc.

% Itis atool for continuous long-term improvement. It
offers the ability to prioritize customers’ own
preferences and following a ranking procedure for
technical characteristics, where suppliers (in the
present context of technical institutions) may not
necessarily have to focus on customer’s top priorities
if they can justify their own strengths in terms of
customer benefits.

In this research, the idea of QFD implementation is
developed for self-financed technical institutions. In the
current era of globalization, customers / students of these
institutions are looking for educational standards and
environment, which can put them on par with the
emerging market trends, market needs, technological
developments and competition.

QFD is an essential pillar for achieving TQM. The TQM
literature indicates that building quality into a product
starts with asking “What does the customer need? QFD is
a useful 1ol in answering this question. In addition, the
“how’s” of the QFD or the “voice of the company™ are
important for explaining how the company meels or
exceeds the customer needs. In addition, by recognizing
the interrelationships, appropriate actions can be taken
at every stage of the product’s development, so that
customer needs are anticipated, prioritized and effectively
incorporated into the product (Logothetis, 2004 p. 210)
In the context of a technical institution, where student’s

~ Volume 4 No.1,2,3,4

requirements are continuously changing with the rapid
technological advancements, timely changes in
curriculum, student teacher, relationships, faculty
improvement aspects, industry-institute togetherness, R
& D scope ete. can be incorporated. Some useful work on
the application of QFD and adoption of TQM in education
18 summarized in Table 4.1,

An application of QFD to a technical
institution:

Here, students are perceived as customers of the modern
educational system. In this step, the student’s voice is
expressed in distinct actionable requirements from the
hard issues of infrastructure / soft issues of work culture,
discipline and teaching standard. It requires the atiention
to both tangible and intangible parameters. The domain
of tangible parameters covers the issues like number of
sets of equipments in the laboratory, number of books
available in library, number of students recruited etc.,
while intangible issues address areas of overall working
culture of the institute, student teacher relationships, and
teacher’s interpersonal relationship etc. Now, all of these
requirements are not of same level of importance from
student’s point of view, and hence customer importance
rating of these detailed requirements is given on the scale
of 1 (least important) to 10 (most important)

The 1mp. rating is to be prepared by a brain storming
session and asking questions from students and senior
faculty members. Before asking questions a questionnaire
should be prepared by breaking whole the system in to
small questions. Each importance activity is to be sub-
divided into 10 small ask able questions. Each question
is 1o be ranked as per applicable facility available in the
institute. Points are scaled as given below:-

For very good 5 Points.
For good 4 Points.
For Normal 3 Points
For poor 2 Points
For very poor 1 Point.

After summing up these points we assign importance rank
to each imp. Characteristics from the scale (1-10). The
questionnaire and applicability in a particular institute
is given below in a tabular form. After the wble QFD

" matrix is prepared for each institute separately this shows

the applicability of TQM in the particular institute
(fig.1.2).
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COLLEGE NAME: 1. 3. Physical facilities:
1. Management commitments, leadership and

N s tion V.G | Good | Normal | Poor | V P
continuous improvement: gt 8
1. Good separate hostel for boys and girls. #
NP— | VG [ Good [ Normal [ Poor VP 2. Provision for power backup at institute | *
I Top management, leadership and . and hostel.
support d for TQM
implementation ot 3. Reprographic facilities are available. *
2 Top management considers quality 4
important for achieving its goals
4. Proper banking & post office facilities. -
3 Quality policies have been clearly started & .
commumicated to all by top management
4C ly s the system and . : ;
eiiesion , 5. Shopping complex.

5 ldentfies opportumities for improvements v
& There 1s proper planning and monitoring * 6. Counseling and guidance are provided. s
7. Efficvent and effective recruitment process. *
g i e < " 7. Medical facilities are available. %
9 Decentralization and participation of ] 8. Canteen facility. .

' 9. Internet facilities are provided. .

opportunities for encouragement | *
10. Good transport facility. -
(out of 50) =42
rating (in the scale 1-10 Total score (out of 50) = 40
s applicable Importance rating (in the scale 1-10) = 8

cial resources: Allocation and 4. Teaching and learning methodology:

.
.

"Quetions V.G | Good | Normal | Poor | V.P o V6 Tl IR TV
1 Sufficient budget is allocated to institute. -]

: 1. There is proper academic calendar. ’
2 Budget distnbution among various .
departments 1s good 2. There are well-defined channels of e
3. Fmancial non financial records are given to . communication.
individuals.
Y e 3. There is continuous evaluation procedure. *
for i -
l_"f"""'""""'w“"'"""““’m 4. Timely feed back on performance is taken. .
‘ funds are provided for orgamizing | * 5. There are fim rules and regulations. .

p : 6. Good information access facility, *
budget 15 provided for faculty up * 7&nﬂmummmmmny s
development for skill up gradation.
8. Students publications. v
» 9

- - Vol . Contents beyond the syllabus are covered ¢
undertaking research activies. taken.
Total score (out of 50) = 41
Importance rating (in the scale 1-10) = § Total score (out of 50) = 41

Importance rating (in the scale 1-10) =8
Soch - Mastnath Journal of Science & Technology
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5. Research and development: 7. Human resources: students

- ‘ 1 kgt Questions [V G [Good [ Normal | Poor [V P
Quesings VA | Good | Normal Pmﬂ Ve 1. There i \ranaparency and meritocracy in if
1. Budget for in house R&D activities ) W Lo e B ¢ SN o ions 3
2. Academic results are up 10 expected level .
2. Effective utilization of budget . PR . S T S SR SR RS
L} GOodkpu!ormln« of students in .
3 Proper lab facilies for R&D ' . P !
4. Seniors are supportive .
4dcvd0wnmAcmfl$‘nsmemem i i 5. Relevance of curriculum to future needs. ’
}Lv 6. Clarity in course objectives, ol l
i e e d 7. Provision for appropriate class hours O
IFE Patents " iy :
| 8. Indiv d/p lized given .
|7 Industry participation in development and ' ey o
| students related activities. 9. Good opportunities for campus placements -
are available.
8 Emphasis on continuing education. * 10. Alumni interaction. ¥
9. Consultancy and testing. .
10. Students project work. - Total score (out of 50) = 41
Importance rating (in the scale 1-10) =8
Total score (out of 50) = 35 8. Supplementary processes :
Importance rating (in the scale 1-10) =7
6. Human resources: Faculty and staff Questions V.G | Good | Normal | Poor [ VP
1. Extracurricular & co-curricular activities. »
Questions V.G | Good | Normal | Poor | V.P 2. Transparent flow of information to all. ”
. »
1. Expest ond cxpriepd Bauilty; 3. Professional society’s activities. A
2. Total employee involvement. g S - b
4, Building sense of social responsibilities. :
3. There is trust among all members of faculty :
and staff. 5. Entrepreneurship development. .
: .
4. Oy felinel g T 6. Redress & grievances of students without -
5. Autonomy of work freedom. ¢ delay.
6. Opportunity and oontro! for curriculum . 7. Autonomy of work. .
development and preparation.
7. In service training and development. ¢ 8. Sports and recreation. -
8 There is good reward policy and incentive . 9. Participation of industry in designing the .
chaws, course curricula.
9. Teamwork is emphasized. . :
» 10. Ethics. 3
10. Due respect is given to all :

Total score (out of 50) = 41 ¥
Importance rating (in the scale 1-10) =8 Total score (out ol 5 ) =3
Importance rating (in the scale 1-10) =6
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Fig.1.2 QFD Chart of Engineering Institute No. 01

Views on TQM and its applications in Engg. Education.

Author Views

Harris (1994) | Specifies three generic approaches to TQM - first a customer focus
approach, where the idea of service to students is fostered through
staff training and development; second, a staff focus approach, that is
concerned with value and enhancement of the contribution of all the
members of staff to the effectiveness of the school; and third, that
takes a service agreement focus and seeks to ensure conformity with
specification at certain key measurable points of the educational
process.

Burkhalter TQM is a strategically integrated approach that involves that three

(1994,p. 170) stakeholders including employees, customers and funding bodies.

Dahlgaard et. | An educational culture characterized by increased customer,

al. (1995) satisfaction through continuous improvement in which all employees
and students actively participate.

Mukherjee Total quality encompasses all three aspects of quality i.¢. value-to-
(1995 p, 873) price, value-to-cost, and error-free-performance which are of concern
to the customers, producer and society respectively.

Anjard (1995 | Total quality management is an integrated system that consists of :
. ® acompetitive strategy.
* atechnology to produce goods and services.
e a way of managing the organization,
Mohanty and | To implement TQM effectively in service organizations requires an
Behera (1996, | understanding of the :
2 1 e Unique characteristics of service operations.
o Roles of service providers and service clients
o Application of appropriate quality control concepts, tools and

Karapetrovic and Willborn (1997, p. 289) support use of

QFD in cducation from student’s perspective. They

belicves that quality function deployment (QFD) is a

tecchnique that can be applied for translating customer

needs and requirements into a set of course / programmes

specifications, as well as proper needs and requirements

for student knowledge, including appropriate
examination techniques. In this section, we present an
application of QFD to contemporary technical
institutions. Here, we only present the main results, ag
analysis of house of quality (HOQ) is straightforward and
can be found in many other results, as analysis of house
of quality (HOQ) is straightforward and can be found in
many other sources. We will focus, however, on the use of
QFD and the construction of HOQ to analyses and
improve the quality of technical institutions.

The what’s

In QFD analysis, the process starts with the construction

of the house of quality, which requires the identification

of the customers’ requirements. These describe the product

characteristics or represent the areas of concern. It is

however, easy to use questionnaires to obtain the voice

of the customers, and rank the different aspects of customer

needs, especially in this case, and in cases when

information is not personal or confidential. We must, of
course, make sure that all customer needs are taken into
consideration and the information collected is reliable.

In the present study, for the sake of convenience, focused
questionnaire survey and interviews of a sample of three
self-financed technical institutions were conducted to
identify the customer / students requirements. It is
observed that these requirements are pertinent to different
arcas like infrastructure, culture, library and research
standards etc. The detailed classification of all of these
requirements and their ratings are given on Table 1.2a. In
the present case subjective judgments of senior faculty
members and students are utilized for rating the various
criteria, But as these ratings have an overall impact on
the whole analysis of QFD, it is recommended that
institution should be very careful in involving, besides
students and faculty members, the funding bodies,
controlling body like All India Council for Technical
Education (AICTE), other institutions in the same field
ete. to identify the long-term considerations like quulily‘
development and financial requirements, policies of
government, interests and intentions of self financed
institutions, student’s interest and institutions progress,
overall competitiveness of educational industry vis--
vis progress and development of an individual instiwtion.
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technical requirements as well as the co relationship

among the technical requirements.
The relational matrix

Building the relational matrix, requires lhc"unalysns of
relationships existing between every “what”’ and every
“how"’. For example, a relationship exists between the
college building and budget priorities (Figure 1.4). All
relationships are categorized as strong, medium or weak.
Different numbers (1, 3 and 9 for weak, medium, and
strong, respectively) ar¢ used to signify different
relationship strengths and the rational matrix is
constructed. The allocation and categorization of the
relationships are carried out through careful consideration.
Referring to Figure 1.4, an example of a strong
relationship would be between college building and
budget priorities. An example of a weak relationship
would be between respect for each other and budget
priorities. And, an example of a moderate relationship
would be between teaching experience of staff and clear
and specific policies and procedures.

1.3 The correlation “roof”’ matrix

The correlation of “roof” matrix is constructed next. This
matrix helps technical institutions specify the various
technical features that have to be improved collaterally.
In many ways, the roof contains the most critical
information for them because it is used to balance the
trade-offs when addressing customer benefits. The
correlation matrix is constructed with the relationship
keys. “O” for positive correlation and “X” for negative
correlation. An example of a positive correlation would
be between clear and specific policies and procedures
and clear organization structure. There is no negative
correlation identified.

The how much

Earlier, the customer voices, or the “whats” were ranked
using simple averages based on the responses of

participants and customer requirements are ranked on a |
to 10 scale.

Table: 1.3 - Technical requirements and their
implications for technical institutions

[Sr.No Technical Ct istics Implications for the technical institution j
BN Improves  overall working  culture m‘

[ Clear nnd specific policies

and procedures relationships among  different echelons of

academic systern

rif————“’EWiu"on structure | Develops clarity on roles and responsibilities of
teachers as well as students

3 | Delegation of authority Makes the individuals responsible and
motivated toward their duties. It generates
sense of pride and satisfaction while
performing routine work with due autonomy
and flexibility.

e Discipline Improves overall working culture and help in
building a brand image in the competitive
environment of  seclf-finance  academic
institutions.

5 Budget priorities Optimize the resource constraints and derive
maximum satisfaction of students

6. Emphasis _on continuous | Update the standard of technical institution

improvement with  rapidly  changing  technological
environment and improve overall
competitiveness  among  the  academic
institutions.
7. Cross-functional Help develop competitive benchmarks and
collaboration develop the synergies for learning
8. Suitability and relevance of | Develop the maximum benefit 1o students, and
curriculum ultimate customer — industry, in satisfying their
9. Participation and | Improve the maximun benetit to students. and
involvement ultimate customer — ndustry, in satisfying their
changing requivements
10, Trustworthiness anong all Develop respectability and synergy of effort
ad knowledge
11 Euployment  opportunities | Satisty the ultimate customers and mprove the
for students brand unage of institution i education industry
12. Student’s evaluation a8 an | Develop timely necessary modifications o the
employee by the industry tangible and intangible areas of curriculmi
discipline,  attitude,  building,  student
motivation, improvement in  communication
skills, ete.

This ranking is used also as arow weighting such that 10
represent the most important customer need and the
greatest weight is assigned to it. A “1” represents the least
important customer need and has the lowest row
weighting assigned to it. A weighting factor is also
altached to each relationship (a “9 for a strong
relationship, a “3” for a moderate relationship, and “1”
for a weak relationship) and the column weights are
calculated. For example, for the first column, clear and
specific policies and procedures, there is a moderate
rclz_uionship with college building. The row importance
weight is multiplied by the relationship weight and then
summed up. Thus, the column weight for the first column
is 1134, After calculating the column weights, all the
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lcclmicul requirements are analyzed in the light of their
relative importance. After assembling all the four parts of
the HOQ, namely “how’s” the “what’s” the relationships,
and the “how much”, the task of constructing HOQ is
relatively complete (Figure 1.4)
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Fig.1.4 Qfd Matrix For Customer Requirment And
Technical Characteristics Of Technical Institution

1.4 Implementation stages —a continuous process for QFD

The concept of QFD implementation is continuous and
evolving in nature. Each phase of QFD provides the
opportunity for further improvements through new
comparisons towards the achievement of the ultimate goal
of the system. In the present case of the technical
institution the goal is to achieve certain long lasting
academic standards like a coherent environment of
learning and teaching, imparting value to students,
fairness in examination and management policies,
participation at all levels and so on. To start with the
initial thrust of a QFD model, here only a first phase of
development — “house of quality” is demonstrated, but a
s the institution finds itself nearer to the achievement of
established standards of the first phase, it can develop
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the comparisons and benchmarks for the second phase.

For example, in the first phase of QFD, we have developed

the relationships between student requirements and

technical characteristics, in the same way the second

phasc may comprise the comparison of technical

characteristics and characteristic of academic activity and
hence at this stage, rating of characteristics of academic
activities could be determined, and decisions related to
it could be prioritized. Likewise the process continues,
and further, at each stage new benchmarks could be
established and opportunities for further improvement
could be explored. The complete process QFD
development requires a great deal of brainstorming,
participation of all levels and continuous modifications.
For the present case of a technical institution, the whole
process is conceptualized as shown in Figure 1.4.

1.5 Knowing the barriers — a force field analysis

Implementation of TQM requires significant changes in
hard as well soft issues of an organization. Primarily, the
success of TQM depends on the three fundamental
characteristics — commitment (to never-ending quality
improvement and innovation), scientific knowledge (of
the proper tools and techniques for the “technical”
change) and involvement (all in one team, for the social
change) (Logothetis, 2004 p. 4) In addition to these,
monitoring of performance and customer satisfaction
levels, identification of improvements necessary in the
customer interface, tailoring output the customer’s
demands etc. are complex to manage. Typically, in the
present case of an academic system, intangible issues
like motivation, equal level of participation, willingness
to change, student’s involvement etc. are the barriers to
the success of TQM.
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Figure 1.6 Continuous processes for QFD in engg.
Institutes.

In addition, academics, of course, see themselves as being
special people. Sometimes the very reason which gained
them employment as an academic is indeed the
characteristic which poses problems in the
implementation of TQM (Idrus, 1966, p. 38). Further, in
most cases, leaders of academic institutions are professors
who gained seniority levels through personal
achievements institutions are professors who gained
seniority levels through personal achievements and who
demonstrated good administrative skills. They have a
good approach to cost management, human resource
management and planning and organization. Many of
those individuals are no longer in touch with the real
world and rapidly occurring changes in the professional
skills and therefore are unable to assess the challenges
facing the organizations they lead. When it comes to
TQM for instance this is the biggest obstacle to leaders
q&x. do not see anything wrong with the “old” and who
~ would rather ask: “What is wrong with industry? (Zairi
f, 1995, p. 32)

it provides a systematic procedure to
different phases with changing
, but knowing the influence of
e disturbing elements without
 the earlier analysis of student
\cteristics and prioritization
force field model is
erity of barriers at the

be if the force were changed. A score could be assigned to
each force on the rating scale by defining ease of change
and impact (for example no impact, small impact, major
impact). The qualification of net force effect is context
specific and hence here an attempt has been made 1o
provide a generalized framework of force analysis. For
any technical institution, the only task left is to assign
the rating to each of the positive and negative forces
depending on their limitations and constraints.

Discussion and implications:

Importance ranking in the final row of Figure 1.4 shows
that the criterion of “emphasis on continuous
improvement” has received the highest weighting of
“1726" and the budget priority with its relative weighting
ol “1158” is second in importance rating. This indicates
that the problems exist with TQM in the present
competitive technical education environment however
these should not overshadow the necessity for change in
this area. Financial problems and market pressures, which
are challenging many engineering institutions, appear to
give the main impetus for the change. They leave
institutions with no alternative but to offer “higher quality
for the change. They leave institutions with no alternative
but to offer “higher quality at a lower cost” — a primary
aim of TQM. For this purpose, inculcation of good work
culture, benchmarking and adoption of good practices
can surely help technical institutions in achieving
competitive standards. Nowadays, every organization is
working under stringent financial constraints and hence
each institution has to optimize its available resources
by deciding the budget priorities. Allocation of budget
for infrastructure, student-faculty development, research
facilities, library etc. varies with the maturity and future
plans of the organization and hence this aspect should be
handled with due care by the top management. This
requires a strategic thinking of educational leaders
compared to their traditional mind-sets of an
administrative kind where improvement in overall
competitiveness of an institution receives higher priority
than the traditional importance of transferring knowledge.
Likewisc depending on the importance ranking of various
technical characteristics for quality improvement, steps
can be initiated towards development of a review and
audit system. This kind of provision can assess and ensure
the continuous step-by-step improvement and long-term
survival of a self-financed technical institution.

F»Fﬂg way, the implications of the proposed
approach for agencies like educational institutions,
y, students, financing bodies, accrediting body
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(which periodically monitor and reviews the progress of
various government and private technical institutions
and enjoys the authority of giving sanctions for increasing
quota, opening new disciplines, starting post graduate
programmes elc.) like the All India Council for Technical
Education (AICTE) etc. are discussed below-:-

The present approach can provide more benefits to the
upcoming self-financed technical institutions, if time-
bound and logical benchmarking standards and
procedures could be established. We expect that the

proposed framework will provide the following benefits
to the technical institutions.

TQM Implication of proposed approach on
various agencies.

Agencies Implications

Educational Sector It improves the overall
competitive of educational
sector by defining,
standardizing, assessing and
continuously, improving the
requirements,

Faculty Initially it may induce some
threat in the conventional
mind set of academies, but in
the long run it will be create
and provide learning
environment and
opportunities for continuous
improvements in teaching
standards as well as at an
attitudinal level.

It helps the faculty member to
develop a rapport with the
students and industry by
understanding their
expectations and comparing
the existing standards with set
benchmarks.
Students It develops faith, satisfaction
and confidence in the ultimate
customers that they are
trained under the well-defined
competitive standards and the
completion of the course will
help them to grow in a
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Alumni

Financing Bodies

All India Council for

Technical Education

(AICTE)

demanding market develops
better interaction among
students and helps in creating
interactive group learning
environment.

Develops faith and more
funds and support can be
expected from
students.

former

Satisfied students will do a
better marketing for the
institution and hence the
biggest problem of getting
good students for engineering
institutions  could be
managed.

Ithelps develop trust and faith
of financing bodies in
technical institutions Funds
could be made easily
available and expansion and
upgrading of infrastructure
could be done easily.

A well-defined way of
working improves image of
institution and reputation
among the competing self-
financed institution. This will
develop the credential for
their students in obtaining
financial support for higher
education in domestic as well
as foreign institutions.

It will provide concrete
platform for assessing and

comparing the upcoming and
established institutions

by a controlling body like
AICTE research etc.

Financial help and support
can be provided on valid
assessments based on a degree
of making continuous
improvements in various
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aspects like infrastructure,
teaching standards, faculty
development, motivation for
research etc.

The various levels of maturity
stages for a technical
institution could be defined
for ranking and setting the
guidelines for continuous
improvement, within which
cach institution gets the
flexibility to set, define and
man ocuvre the procedures for
achieving standards and
benchmarks by AICTE.

It will sensitize the institutions to student
requirements, expected services and quality of
education in the present, ever-changing
technological environment.

It will help the institutions in understanding the
technical characteristics of engineering education
and their relationships with the student’s
requirements.

It will provide important insights into the existing
procedures and practices to assist the effective
strategic moves for the future.

A successful implementation of framework will
develop a cohesive environment in which all the
entities like students, faculty members, and
management can work with one vision, shared
objectives and on common goals.

ONCLUSIONS:

In this research an attempt at demonstrating usefulness of
TQM for engineering education. A quantitative
framework of QFD is developed to support the idea in a
logical manner. This comprehensive framework identifies
some of the fundamental requirements and characteristics
of the engineering institutions. Relationships are
established and technical characteristics are ranked as
per their importance. These findings will help the
upcoming engineering institutions in establishing proper
educational and administrative policies for the present
as well as future. It is expected that the resulting
relationships and prioritized characteristics will develop
useful insights in to the overall development and
streamlining of the limited financial flows in addition,
the proposed approach of QFD captures the permanent
and complete record of all the relevant information in a
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way that any future work could be carr.ied o.u“l on the
basis of a strong and logical platform of identified gaps
and opportunities, QFD integrates the csscmi.al. and crucial
clements of a given system to develop positive synergy
through better utilization of skill and resources.

The greatest advantage of implementing the QFD
approach in engineering institution is that it encourages
disciplined and detailed thinking on tangible and
intangible aspects of academic activities, provokes
purposeful discussion among the teachers, management
and students, and at large among the various institutions,
by establishing critical benchmarking standards towards
continuous improvements in institutions,

In the present case all of the features of the QFD matrix
are not exploited. Here an attempt has been made to
develop some insights in to the customer requirements,
expected characteristics of technical institutions and
relationship existing among them. With a clear perception
of resisting forces in implementing the model. But to get
the full advantage of this frame work, an individual
institution can select some two to three high-performing
institutes as their competitors and bench mark its own
practices on a 1 to 5 scale, and sce that how far they are
able to meet the customer requirements and technical
characteristics of institution, where they are standing,
what quantitative gaps exists, and what steps are necessary
to improve its own performance and customer (student)
satisfaction rating.

In the end, we find it necessary to highlight that education
differs from the manufacturing sector in a way that
objectives processes, inputs and outputs are all different
in nature. Managing people and recourses are no doubt
the common area of concern but factors affecting
performance are different, Generall y profitis the indicator
of measuring effectiveness of manufacturing firms but
performance of an educational institute is evaluated on
the basis of creation of knowledge, character building,
trustworthiness of students in society etc. All of these
factors are intangible in nature and hence precise
objectives are difficult to set, Teaching and learning
process are not the same as assembly lines. They are
Interactive processes between human beings who are
mamly teachers and students, and therefore the procedure
in the processes cannot be presetin a step-by-step format
as for those for an assembly line. This understanding
distinguishes the application of TQM in education where
personal behavior, individual traits involved, emotions
in human interaction, motives of both the parties
(student& teachers) ete. are quite varying in nature. This
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calls for a different treatment and development of mind
set while implementing TQM in education,

The other dilemma aims in implcmcnling TQM in
cducation is the identification of the “eustomer”, TQM
aims to enhance overall satisfaction of (he customer
through customer-centric design of processes and systems,
Here the final rcci.picn( of academic outputis the student,
and lot controversies existin adopting student as customer
because of their immature age and less experienced mind-
set. Frequently, the motives of student do not maltch with
the holistic objectifies of the academic system which are
long term in nature and benelits of them could only be
realized alter having entered in 10 a professional carrier.
So it is necessary to practice caution in implementing
TQM philosophy in education so that the sole purpose of
education can be preserved and benefits of TQM could
be experienced through continuous improvement.
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ABSTRACT

The business of banking around the globe is changing
due to integration of global financial markets,
development of new technologies, universalization of
banking operations and diversification in non-banking
activities. Due to all these movements, the boundaries
that have kept various financial services separate from
each other have vanished. Bancassurance simply means
selling of insurance products by banks. In this
arrangement, insurance companies and banks undergo
a tie-up, thereby allowing banks to sell the insurance
products to its customers. Bancassurance has grown at
different places and taken shapes and forms in different
countries depending upon demography, economic and

legislative prescriptions in that country.

INTRODUCTION

As per the investigation made by Graham Morris the open-
ing of insurance industry to private sector participation
in December1990, has led to the entry of 20 new players,
12 in life Insurance Sector & 8 in the non-life insur-
tor. Almost without exception these companies
to utilize multiple distribution channels such
litional agencies, b) bancassurance, c) brokers

n by many to be a significant or
. The banking & Insurance
y in the changing and

vice won’t
e also to be

o 2

position in world. Despite of the fact that India boosts a
saving rate around 25%, less than 5% is spending on
insurance. To streamline the saving in to insurance
bancassurance is the best channel to tackle four
challenges (Product innovation, Distribution, Customer
Service and Investments) facing the insurance industry?

The Bancassurance is the distribution of insurance prod-
ucts through the bank’s distribution channels. It is a phe-
nomenon where in insurance products are offered through
the distribution channels of the banking services along
with a complete range of banking & investment products
& services. In simple term we can say Bancassurance tries
to exploit synergies between both the insurance compa-
nies & banks. In the simple term of insurance there are
only two parties:

1) The Bank
2) The Insurance Company.

Bancassurance in India: - Bancassurance in India is a
very new concept, but if past gaining ground. In our coun-
try the banking & insurance sectors are regulated by two
different entries. They are: -

%  Banking is fully governed by RBI &
® Insurance sector is by IRDA

And bank assurance being the combination of two sectors
comes under the purview of both the regulators. Each of
the regulators has given out detailed guidelines for banks
getting into insurance sector.

Guidelines given by RBI: - The Reserve Bank of India
has given certain guidelines for banks entering into the
insurance sector. They are as follows: -

# Any commercial bank will be allowed to undertake

insurance business as the agent of insurance companies

& this will be on fee basis with no-risk participation.

% The second guideline given by the RBI is that the

- joint ventures will be allowed for financial strong banks

~ wishing to undertake insurance business with risk
participation.

I g - The third guideline is for banks which are not eligible

(9: this joint venture option, an investment option of
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up to 10% of the net worth of the bank or
Rs. 50 crores. Whichever is lower is available,

The bank that wants to enter in participates in the Insur-
ance industry they have to follow the above guidelines
given by the Reserve Bank of India.

Guidelines given by IRDA: - The Insurance regulatory
development & Authority has given certain guidelines
for the Bancassurance they are as follows: -

&

®

Chief Insurance Executive: Each bank that sells in-
surance must have a chief Insurance Executive to
handle all the insurance matters & activities.

Mandatory Training: All the people involved in sell-
ing the insurance should under-go mandatory train-
ing at an institute determined (authorized) by IRDA
& pass the examination conducted by the authority.

Corporate agents: Commercial banks, including co-
operative banks and RRBs may become corporate
agents for one insurance company.

Banks cannot become insurance brokers.

Issues for regulation: Certain regulatory barriers have
slowed the development of Bancassurance in India down.
Which have only recently been cleared with the passage
of the insurance (amendment) Act 2002. Prior it was clearly
an impractical necessity and had held up the implemen-
tation of Bancassurance in the country. As the current
legislation places the: -

L

Training and examination requirements: upon the
corporate insurance executive within the corporate
agency, this barrier has effectively been removed.
Another regulatory change is published in recent
publication of IRDA regulation relating to the two
licensing of Corporate agents

Specified person to satisfy the training & exami-
nation: According to new regulation of IRDA only
the specific persons have to satisfy the training &
examination requirement as insurance agent.

Restrictive feature: A restrictive fcature of Bancassurance
regulation is that:

L They appear to constrain the corporate agents 1o re-

ceive only commission, the profit sharing arrange-
ments would see to be ruled out.

Volume 4 No.1,2, 3,4

IL.

The pm(.iucls sold through bank channels / networks
can be .hlghly profitable and so such agreement with
banks is highly beneficial for banks only.

IMPORTANT BANCASSURANCE TIE-
UPS IN INDIA

There are certain tie-up between the Insurance company
& banks are given at present days these tic-up are going
well, running well & past in the field of Bancassurance.

M

(A)
(B)
©
D)
E)

(©)

)

3)

“4)

(A)
(B)
©
D)
E)
®

LIC: The insurance company LIC of India have tic
up with the following bank for Bancassurance, They
arg:-

Corporation Bank

Indian Overseas Bank

Centurion Bank

Sahara District Central Co-operative Bank
Janta Urban Co-operative Bank

Yeotmal Mahila Sahakari Bank

Vijaya Bank &

Oriental Bank of Commerce

SBI - Life — Insurance Co; The SBI life Insurance Co

Ltd is starting & Running its Insurance business with
the help of S.B.L.

Bajaj Allianz general Insurance Co. Ltd: In the field
of general Insurance the Bajaj Allianz General Insur-
ance Co Ltd., has tie-up with Karur Vysya Bank &
Lord Krishna Bank.

Birla Sun life Insurance Co. Ltd: The Birla Sun life
Insurance Company has a tie-up with the following
bank for the insurance purpose :-

Bank of Rajasthan
Andhra Bank

Bank of Muscat
Development Credit Bank
Dutch Bank &

Catholic Syrian Bank

In spite of above mentioned tie-up with banks. There are
many tic-ups for the purpose of bancassurance. Like ICICI
Prudential, United India Insurance Co-Ltd. & so on.
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The Three Development Models for Tie-ups in

Bancassurance

Devcription Advantagey l)lrfull‘nllllng'cf;' :
Disteibution Fank neti Cporiahions I.In;.k trl‘l exibilily
\geeoment an inter iy it q'ﬁckl\' o ',"m."; .
for an ianranee No vapitol new products
Campony [nvedtiment l‘(»umlylﬂ)‘ ’
(Lews coutly) of differences in
Corporate enltie
Joint Bank m paitnersup  Tranafer of Ditfienlt to
Venture with ane or more experte ninage
Idirance  compaies
the long term
Full Crention of niew — siune corporale Substontial
Integration anbandiy wilte mvestment

ISSUES TO BE KEPT IN MIND WHILE
TIE-UP

he followings are certain issues that we have (o keep in
nd while tic-up with bank for Bancassurance purpose:

not depend upon traditional Method: The tie-up
1o develop innovative products and services
than depends upon the traditional tracks. The
products. The bank would be allowed to sell
major issue. For example: - a complex
life insurance product is better sold
rs & agents, while a standard term prod-
- products like auto Insurance, home
t Insurance cover can be handled

al activities : There is need to be
al activities of Bancassurance

SWOT ANALYSIS OF BANCASSURANCE
IN INDIA

*

* %

*

On order to implement the bancassurance model in
our country a lot of steps we have to taken.

Top professionals will have to be hired.

We have to study the Indians nature regarding insur-
ance.

Study about lower middle as
society & how much they are
ance.

well as upper class of
cager 10 adopt insur-

Favorable & casy policies for the people.

High capital investment in infrastructure develop-
ment particularly in Information Technology & Tele-
communication is required

Creation of research & development cell is very im-
portant & adaptive task.

We have to study about the SWOP analysis of world
in the field of bancassurance & we can take this study
as base.

Advantages of Bancassurance: Bancassurance is a tool,
which is beneficial to bank, customer & Insurer at a time.
There are certain benefits of bancassurance are given.

From the banks point of view: -

*

*

By selling the insurance product by their own chan-
nel the banker can increase their income.

Banks have face-to-face contract with their custom-
ers. They can directly ask them to take a policy. And
the banks need not to go any where for customers.

The Bankers have extensive experience in market-
ing. They can casily attract customers & non-cus-
tomers because the customer & non-customers also
bank on banks.

‘Banks are usmg different value added services life-

E. Banking tele- banking, direct mail & so on they

~ can also use all the above-mentioned facility for

- Bancassurance purpose with customers & non-cus-

tomers.

i E@ﬁm Insurer Point of view: -

The Insurance Company can increase their business

through the banking distribution channels because

M banks have so many customers.
astnath Journal of Science & Technology
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x

*

By cutting cost Insurers can serve better to custom-
ers in terms lower premium rate and better risk cover-
age through product diversification,

From the customers’ point of view: Product innova-
tion and distribution activities are directed towards
the satisfaction of needs of the customer,

come resistant to sell insurance products since they
might think they would become redundant if sav-
ings were diverted [rom banks to their insurance sub-
sidiaries.

Key success factors for bancassurance

2] ¢ S Ote AIe : ol R ulation/T
Bancassurance model assists customers in terms of re- Bzngg law 1:;;4 in L
i ice, diversified produc ity in time and : France ' Subsidiary | g
duction price, d . product quality in time and at Aenalo Lo o 1080 4 Crestion/ -
their doorstep service by banks. Italy ‘ Acquisition | g
| L
3 b " The networks Takeover/
Bancassurance- A win-win solution Presence of banks on the investment | £
market vs presence of F
: i(’;::::;’ agents Bancassurance :‘
Ban Insurance Company tribution
Customer retention Revenue and channel diversification Consumer habits onDI:/.(llgnatun -
Regarding financial and of sales/ -
Satisfaction of more financial needs Quality customer access Insurance services brokerage G
under the same roof Relations with banks and agreements) -
Revenue diversification Quicker geographical reach insurance companies ¢
More profitable resource utilization Creation of brand equity IT management 'O
- Internet il N
Enriched work environment Leverage service synergies with Bank CRM
- Direct marketing
Establish sales onentated culture Establish a low cost acquisition channel

ISSUES TO BE TACKLED

Given the roles and diverse skills brought by the banks
and insurers to a Bancassurance tie up, it is expected that
road to a successful alliance would not be an easy task.
Some of the issues that are to be addressed are:

1.

The tie-ups need to develop innovative products and
services rather than depend on the traditional meth-
ods. The kinds of products the banks would be al-
lowed to sell are another major issue. For instance, a
complex unit-linked life insurance product is better
sold through brokers or agents, while a standard term
product or simple products like auto insurance, home
loan and accident insurance cover can be handled
by bank branches

There needs to be clarity on the operational activi-
ties of the bancassurance i.¢., who will do the brand-
ing. will the insurance company prefer to place a
person at the bank branch, or will the bank branch
train and put up one of its own people, remuneration
of these people.

Even though the banks are in personal contact with
their clients, a high degree of pro-active marketing
and skill is required to sell the insurance products.
This can be addressed through proper training.

There are hazards of direct competition to conven-
tional banking products. Bank personnel may be-

Volume 4 No. 1,2, 3, 4

FACTORS THAT APPEAR TO BE
CRITICAL FOR THE SUCCESS OF
BANCASSURANCE ARE

1. Strategies consistent with the bank’s vision, knowl-
edge of target customers’ needs, defined sales pro-
cess for introducing insurance services, simple yet
complete product offerings, strong service delivery
mechanism, quality administration, synchronized
planning across all business lines and subsidiaries,
complete integration of insurance with other bank
products and services, extensive and high-quality
training, sales management tracking system for re-
porting on agents’ time and results of bank referrals
and relevant and flexible database systems.

2. Another point is the handling of customers. With
customer awareness levels increasing, they are de-
manding greater convenience in financial services.

3. The emergence of remote distribution channels, such
as PC-banking and Internet-banking, would hamper
the distribution of insurance products through banks.

4. The emergence of newer distribution channels seck-
ing a market share in the network.

CUSTOMER SATISFACTION IS THE BASIC
RULE IN BANCASSURANCE

Bancassurance operators have put the customer at the

37

(} Scanned with OKEN Scanner



very heart of their thinking and development strategies.

This means:

% Providing a full range of financial products and
services (banking and insurance) through a single
sales network;

% Offering high-quality advice through readiness to
listen and accurate information;

% Quickly meeting customer needs by a branch-based
IT system but also easy access to the service,
sometimes 24/7, with telephone support centers or
Internet platforms;

% Providing know-how and follow-up (especially
claims management) as good as the best traditional
insurance providers.

WHY IS BANCASSURANCE MORE
UITED TO LIFE INSURANCE
RODUCTS?

tionally, much fewer non-life insurance products
stributed through bancassurance than life insurance
cts. There are several reasons for this:

s main reason may be the complementary nature
life insurance and banking products; bank
syees are already familiar with financial
ucts and quickly adapt to selling insurance-
d savings or pension products;

other hand, the non-life market requires
management and selling skills, which are not
y prevalent in bancassurance. In addition,
tencies require significant investment in
| motivation, and therefore additional

. “'products are generally long-term
hich require customers to have complete
in the institution that invests their moncey.
v know that, in many countries, banks
- image and are more trusted than
pmpanies;

can use their knowledge of their
finances to target their advice towards
s, This is a major advantage in life
s important in personal injury

r gls‘also refer to the claims
of personal injury insurance,

which could have a negative impact on brand image.
This would seem to explain why for a long time
bancassurance operators hesitated to offer these types
of product.

CONCLUSION:

With the opening up of insurance sector and with so many
players entering the Indian Insurance Industry it is re-
quired by Insurance Companies to come up with well
established infrastructure facilities with good call centre
service to attract and provide information to customer
regarding different good policies & their premium pay
scheme.

The life Insurance Industry in India has been progressing
at a rapid growth since opening up of the sector. The size
of country, a diverse set of pcople combined with prob-
lems of connectivity in rural areas, makes insurance sell-
ing in India is a very difficult task. Life Insurance Com-
panies require good distribution strength and tremen-
dous man power to reach out such a huge customer base.

Where legislation has allowed bancassurance had mostly
been a phenomenal success and although slow to gamn
pace, is now taking of across Asia, especially now that
banks are starting to become more diverse financial insti-
tution and the concept of universal banking is being
adopted.

In the field of bancassurance banks will bring a customer
database, leverage their name, recognition & reputation
of both local and regional levels. If they are using per-
sonal contact with customers and non-customers then
only they can success in the field of bancassurance.

But the proper implementation of bancassurance is still
facing so many hurdles because of poor manpower man-
agement, lack of call centers, and no personal contact
with customers, inadequate incentives to agents and
unfullfilment of other essential requirements.

Finally we can say that the bancassurance would mostly
depend on how well insurers and bankers understanding
is with each other and how they are capturing the oppor-
tunity and how better service, they arc providing to their
customers. Let us you all pay more attention towards the
policies and enjoy the service provide by banks and In-
surance Companies by the mode of Bancassurance.
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issues are implicitly captured by selecting control
parameters from multiple layers. Each node i also has a

Observables include context that can be observed, such
as throughput, latency, network topology, application
start/end and mission context.Note that there may be
unobservable contextual information, denoted z. To

capture changes over time, denote xi(f) to be the value of

likewise for yi and z. Associated with the MANET is a
real-valued scalar measure J(#) that characterizes global,
network-wide performance at time ¢. J(#) could measure
some combination of throughput, latency, mission
requirements, user needs and other relevant factors, This
measure is assumed to be a function f of all the control
parameters, observable parameters, and unobservable

: 020 0). An exact analytical expression for fis difficult to
obtain, due to unobservable factors and complex cross-
layer and cross-node interactions, The ultimate goal is to
solve the following distributed optimization problem:
Design a fully distributed algorithm where every node i
determines its control parameter values xi(f) using only
its own previous control values and observables xi(0; .

each 1, despite the lack of an exact analytical expression
for f . The algorithm design includes selecting
observables; e.g., it may be useful to share the previous
control settings of nearby nodes (xj6=i(t0 < 1)).

3. ORACLE APPROACH

ORACLE builds a model of the performance surface to
predict MANET effectiveness as a function of observables
and control settings. Each node i builds a local, memory-
less approximation of f, J7i(f) =" fi(xi(2),yi(t)), simplifying
the problem by assuming that decisions made by nearby
nodes will be observable in yi. (For example, if a neighbour
increases data rate, the node will observe increased
congestion.) To configure the MANET, each node selects
control values that optimize performance on this surface
at time r: argmaxxi(#) ~ fi(xi(#),yi(t)). (Note that the
controller on

Figure 1. (a) Generic ANN; (b) a transfer function used in
each node of the hidden layer. each node i will be
different.) We will first describe the techniques ORACLE
uses to model the performance surface and then describe
issues related to training the model.

3.1 MODELLING THE PERFORMANCE SURFACE
We used artificial neural networks (ANNs) [15, 21] to

Volume 4 No. 1,2, 3,4

learn the models  fi. ANNs effectively handle
discontinuities in the performance space, outliers in the
data, and models with unknown functional forms. Once
trained, ANNs calculate the function quickly, ensuring
their utility in the MANET environment. An example 18
shown in Figure 1; each node in the hidden layers has a
transfer function shown on the right. Observables and
control parameters form the inputs to the ANN,
Observables may include mission traffic, channel gains,
fading parameters, and noise levels. Control parameters
may include transmit power, data rates, and modulation
schemes. The output of the ANN is the predicted MANET
effectiveness. MANET effectiveness metrics could
measure combinations of factors such as throughput,
battery life, latency, and application quality of service.
The case study below describes the exact implementation
of the ANN for our experiment. A significant challenge
for ORACLE is to accurately model the extremely large
search space—perhaps as many as 1000 control
parameters per node. To address this challenge, we
designed a hybrid learning approach that leverages
existing analytical models to learn only the error in the
analytical models (shown in Figure 2)—thereby tackling
amore feasible problem, This approach enables ORACLE
to effectively capture the rich complexity of the domain
and transfer learned knowledge from one environment to
another. Given that analytical models are relatively rare
and specific to a problem, ORACLE can use models in
multiple places with different forms and advantages:
Statespace reduction: e.g. relevant parameters, current
operating space Feature construction: ¢.g. coarse estimate
of MANET effectiveness, cross-layer interactions within
learned models: e.g. changing the form of the model.
Guidance for optimization: e.g. constraints; principal
variables In the experiments below, constructed features
provided a coarse estimate of global MANET throughput.
A key design requirement for MANET is to limit the
amount of control knowledge that is shared among nodes.
In the experiment, the only information shared among
nodes is the measure of global MANET effectiveness. All
other observables and control values are local
observations on the node. Each node learns a model of
how local observables and local control parameters affect
global MANET effectiveness.

4 CASE STUDY

We conducted an experiment to demonstrate the
feasibility of ORACLE's learning approach to the MANET
configuration problem. Our goal was to have each node
independently observe local operating conditions and

41
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select the best parameter values to optimize global
MANET performance.

4.1 EXPERIMENT DESCRIPTION

We performed our experiments in OPNET using a
simplified Lakehurst scenario (a test site now commonly
used in American MANET research [3, 22]). Six vehicles
(nodes) moved in a ring of five waypoints around a
stationary command centre, as shown in Figure 3. We
simulated a four-stage battle, with different mobility and
communication parameters in each stage, as shown in
Table 1. We used 802.11 MAC and the AODV routing
protocol. We built one learning controller for each node.
The controllers used local information to decide control
settings across multiple layers of the stack: Network Layer:
Hello advertisement interval at 1, 4, and 8 seconds; MAC:
maximum number of retransmissions at 2,4,8; PHY:
transmit power levels implicitly controlled in 802.11b
by varying data rates of 1,2, 11 MBps.

Figure 2. The performance surface as a function of n
dimensions of observable parameters and m dimensions
of control parameters. Analytical models guide the
empirical learner, speeding the learning process. 6 mobile
nodes 5 waypoints 1 stationary node

Figure 3. Simplified Lakehurst scenario. Phase Mobility
/ Data 1 - deploy No motion, 1024 byte packets, constant
bit rate (CBR) 2 - shape Slow mobility (5 minutes between
waypoints), 100 byte packets, CBR 3 - decisive ops Fast
(1 minute), 100 bytes, CBR 4 - consolidate No motion,
1024 bytes, CBR

Table 1. Simplified Lakehurst experiment: mobility and
communication parameters.

' 4.1.1 Training Data. We collected 117 files of training
data, of the 33£7 = 10:4 billion possible configurations.
The files consisted of the 27 homogeneous cases (i.c.

' aodes have identical parameters) and 90 heterogeneous
\;;am Each node collected these local statistics:
: ~ Application: velocity, heartbeatrate, packet size AODV:
e -‘_&W route requests sent, total route replies sent, total
~ route errors sent, route discovery time MANET: traffic
sent (bits/sec), traffic received (bits/sec), delay (secs)

0 receiver: bit errors per packet, utilization,

put (bits/sec), packet loss ratio, busy, collision
Radio transmitter statistic: busy Wircless LAN:
traffic received (bits/sec), control traffic sent (bits/
, data traffic received (bits/sec), data traffic sent (bits/

sec), delay (sec), dropped data packets (packets/sec),
media access delay (sec), throughput (bits/sec),
retransmission attempts (packets)

4.1.2 Experimental Procedure. ORACLE'’s goal was to
optimize message global performance, as measured by
MANET throughputl, calculated by the command centre.
This throughput is the only non-local observable used
by the learners.

We built an ANN for each node, as described in IMANET
throughput is the message traffic only, and does not
include control traffic. Given that latencies could cause
packets to ‘accumulate,’ we used a five-second cumulative
total to mitigate measurement €ITOr.

Section 3. The inputs to the ANN were the 26 statistics
listed in Section 4.1.1, plus location information as
described below for each experiment. The output was
MANET global throughput. Each node learned a model
of how local observables and control parameters affect
global performance. Training data consisted of the 117
files described in Section 4.1.1— 70% to train the ANNS,
10% to test them, and 20% to validate them. Finally, the
ANN s controlled a test run. The ANN on each node
observed local conditions and selected the control values
that predicted the highest global MANET throughput.
(Note that the ANNSs did not change during the run, and
hence calculated values extremely rapidly.) In
Experiment #1, below, we demonstrate that a completely
distributed learning approach improves performance over
common alternate approaches. In Experiment #2, we
explored issues of knowledge transfer, and demonstrate
that a hybrid learning approach performs better than the
basic learner.

4.2 Experiment #1: Learner compared to standard
approaches The first experiment asked whether the
configuration problem could be solved through a learning
approach, comparing a Batch Decision Learner (BDL)
with the two most common approaches to configuring a
MANET. The optimal static homogeneous configuration
was the training configuration that generated the highest
throughput during scenario Phase 3 (decisive ops); each
node had the same configuration settings and the
configuration did not change during the scenario. The
omniscient, omnipotent human “red team” knew the
mobility patterns and communication propagation
properties of the environment, and could set heterogeneous
configurations for the control parameters at cach time
stamp in the scenario. The BDL ANNs used the statistics
listed in Section 4.1.1 as input, plus each node used its
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current node position (x,y). Figures 4 and 5 show the
quality of the learned models for two nodes. The X—ilXI;
shows the actual throughput for the current <>hxcrv;nmns‘
and the y axis shows the estimated throughput, M(lhl'll);
is clearly a factor in the ANN's uhility to model the
environment. Table 2 and Figures 6 and 7 compare the
results of a dynamic learning system to the static
homogeneous configuration and to the best dyhumic “red
team’’ configuration. The test environment was identical
to the training environment. The learning algorithm
outperforms both the human red team and the static
homogencous configuration (except for the highly
optimized Phase 3).

Figure 4. Model accuracy for a stationary node.

Figure 5. Model prediction accuracy for a mobile node.
4.3 Experiment #2: Knowledge Transfer The second
experiment tested knowledge transfer.We compared
performance of the BDL with a Hybrid Decision Learner
(HDL) when the training and testing environments are
different. The hybrid learner combines analytical models
with empirical models. We built a BDL and an HDL ANN
for each MANET node. Training data consisted of the
statistics listed in Section 4.1.1, plus each node knew the
identity and distance 1o its closest three neighbours?.
HDL had an additional feature representing an analytical
model of global MANET throughput using only locally
observable information; this model attempts (o capture
routing issues in the MANET. Each node i estimates
global throughput "G according to: T"G(i) = 2£4j=7
j=W(T"ij £PjT) where 2T i j is an estimate of the throughput
from node i to 2Identity is already known through
standard routing protocols; distance is calculated by
sharing current location.

Phase End BDLearner Dynamic RedTeam Static
Homogeneous 1 1,470,136,320 1,376,018,432 94 %
929,852,352 63% 2 520,424,320 375,285,152 72%
491,068,800 94% 3 96,661,600 72,932,000 75%
97,412,864 101% 4 1,350,628,704 1,086,61 1,456 80%
930,668,544 69%

Table 2. MANET throughput for the three control
approaches. BDL performed notably better than the
dynamic red team and static homogencous
configurations. Percentages reflect performance compared
to BDL.

Figure 6. MANET throughput for three cunt'rol
approaches. This experiment shows that learning

Volume 4 No.1,2,3,4

outperforms both the optimal static setting and a dynamic
human expert.

Figure 7. Cumulative MANET throughput for three
control approaches. node j. T"i j decreases as the distance
between the nodes increases. 2 Pj7 1s the probability that
node j can reach node 7 (stationary command centre).
Pj7 = 1:0 if node j 18 less than 200m from node 7 and
drops linearly to 0.0 until node j is farther than 600m
from node 7. Figure 8 shows the distribution of throughput
values as calculated by the HDL model and compared to
actual throughput, showing that the model is only a rough
guide to the ANN. 4.3.1 Scenario A: New Mobility. The
training scenarios are as described in Section 4.1.1. In the
test sce-

0123456789
x 106

0

0.5

1

L5

p:

2

x 106 Distribution of Actual & Estimated Throughputs
Actual

Estimate

Figure 8. HDL's estimates of throughput T"g provide only
a very rough estimate of actual throughput Tg.
Throughput BDL HDL Imprvmt

Phase 1 1,192,591,360 1,660,256,256 139%

Phase 2 514,967,808 566,825,728 110%

Phase 3 107,325,600 112,959,200 105%

Phase 4 1,246,363,648 1,604,278,240 129%

Total 3,061,248,416 3,944,319,424 129%

Table 3. HDL outperforms BDL by approximately 30%,
showing that HDL more effectively transfers previous
experience (0 a new domain—altered mobility patterns.
nario, node 1 moved around the ring, while nodes 2 to 7
remained stationary in the upper corner. Table 3 and
Figures 9 and 10 compare the results of using the BDL
controller and using the HDL controller. The results show
that the hybrid learning approach transfers knowledge
more effectively to a new domain. The results are more
pronounced in heavier traffic conditions.

4.3.2 Scenario B: New Communications Environment.
For the training environment, we used a FreeSpace with a
line-of-sight closure path loss model for terrain under
normal conditions. For the test environment, we used the
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Longley Rice Propagation pathloss model with these
parameters: Surface refractivity at 370; relative
permittivity at 7; ground conductivity at 0.002. Table 4
and Figures 11 and 12 show shows that the hybrid learner
outperforms the basic learner .

Figure 9. MANET throughput for HDL and BDL.

Figure 10. New mobility patterns: Cumulative (by phase)
MANET throughput for HDL and BDL. ferred to this new
domain; again, the results are more pronounced for heavier
traffic conditions. (In phase 3, BDL outperforms HDL,
showing an opportunity for tracking the accuracy of the
learned models and dynamically switching among them.)
Throughout the mission, HDL successfully transferred
127% of the traffic that the BDL transferred.

5 Conclusions and FutureWork

In this paper, we present ORACLE, a distributed learning
approach to tuning network configuration parameters for
a MANET. We pose the problem formally and describe
the techniques used to learn the relationships among
configuration parameters and to adaptively optimize
mission objectives. We then use simulations to
demonstrate the feasibility of ORACLE as well its
effectiveness in transferring learned knowledge to new
Throughput BDL HDL Imprvmt

Phase 1 1,192,591,360 1,660,256,256 139%
Phase 2 527,997,536 525,056,928 99%
Phase 3 103,145,600 96,675,200 93%
Phase 4 1,259,855,616 1,627,142,176 129%
Total 3,083,590,112 3,909,130,560 127%

Table 4. HDL outperforms BDL by approximately 30%,
effectively transferring knowledge to a new environment.

Figure 11. Experiment #2B shows that a hybrid learner
transfers previous experience much more effectively to a
new domain— altered communications conditions. (a)

Throughput

Figure 12. New communications conditions: Cumulative
(by phase) MANET throughput for HDL and BDL.
objective functions and environments. Each node in the
MANET has its own independently trained controller
that observes only local conditions but successfully
improves the global MANET performance. There arc
many avenues for further work; some of the more
interesting ones are outlined below:

To update models continuously (rather than offline),
performance feedback needs to be distributed correctly
to the nodes. We intend to develop a rapid, low-overhead
feedback mechanism using distributed averaging
techniques [26, 19]. To learn models more rapidly than
ncural networks while still maintaining flexibility and
accuracy, we intend to develop ensemble methods [7)
that rely on locally-trained neural networks and multiple
local regressions [10, 14] and select the most effective
controller dynamically. To increase learning speed while
maintaining accuracy, we will reduce the state space by
determining parameter significance and sensitivity.

To improve knowledge transfer results, we will incorporate
more analytical models that can be leveraged by the hybrid
learner, We will also track the accuracy of the models and
dynamically adjust their trust values. Acknowledgments:
This work was conducted at the Honeywell Labs under
IR&D funding. We also thank Jim Freebersyser and Chris
Ramming for their enthusiastic encouragement.
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DEVELOPMENT OF HARYANA THROUGH
ENERGY CONSERVATION ~
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ABSTRACT

Energy Conservation is the basic source of energy for
sustainable development of a State. By conserving more
energy, we are generating more energy. In this process,
the extra energy generated will extend the use of existing
energy for the development of Haryana. The sources of
energy are endless. It is for individual to plan and
_implement the concept of Energy Conservation for the

~ development of Haryana. In this paper Energy
Conservation concepts like Lunar Minerals to solve
woes, Eco-friendly cars, Down Loading Power,
wergy, Diesel from waste and Energy club have
Implementation of these concepts will
llution, less Global Warming, reduced
re fresh air to breath. The health and
ow a significant and apparent im-
al input for the development of

tion, Development of

For sustainable development of Haryana, the efforts are
made to reduce loss of energy and make optimal use of
energy. Energy must be used to increase production. The
increase in production will help raising the standard of
Nath community and in turn will lead to development of
Haryana.

EXAMPLE:- Population of India is 110 crores. If each
one of us save one unit of energy per month, energy @ of
Rs 4/-, India will save Rs 5280/- crores in a year. It is
nearly the investment required to set up four NANO CAR
factories. This small car will further conserve large amount
of energy, reduce traffic jams and pollution. All these
factors are essential to build a happy and healthy Nath
society. A healthy Nath community can develop Haryana
to a dream Haryana.

2.0 SOLAR ENERGY

Solar energy is the mother of all energies. Through various
routes, it can be utilized for the welfare of Nath society.
One convenient route is the energy from Sun is received
by Solar Cells embedded in Solar Panels. It is transformed
into LVDC energy. This LVDC energy is applied to
electrodes placed in water tank. These electrodes contain
mixture of cobalt and phosphate. Chemical catalysts are
used to accelerate the production of Hydrogen. The huge
quantities of Hydrogen are used to run modern gas
generators. These generators have high efficiency. They
produce large amount of pollution free Electrical energy,
which can be used effectively for development of

Haryana.
Diesel from Plastic

In the present modern age, there is constant increase in

‘the demand of petrol. Students of Patan under the

of teachers have been able to produce diesel
called SUKU, carbon and titanium metals at
of 120" C have been able to produce 800
sel from 1 kg of suku. The cost of production

ey
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Industry Institute Interaction. Welfare of Nath

communities.
Development of Haryana.

1.0 CONTRIBUTION OF BABA MAST
NATH COLLEGE OF ENGINEERING

To provide consultancy.

To provide speakers for energy conservation
programs.

Consultancy to develop Energy Park and energy
Club.

Energy auditors and managers.

Green Technology.

Celebration of Rajiv Gandhi Akshay Urja Divas
( 20" August) every year.

Waste management program for development

of Haryana..
INITIATIVES OF HARYANA

ion: Haryana means “greenery”. The state has the
n and vision of becoming “GREEN”.

Energy: Haryana is working hard
developing sources of non-
EDA is exploring all its expertise
; and Energy Clubs in the
The state will soon pass a

Solar Cities: Two millennium cities Faridabad and
Gurgaon of Haryana have heen selected to be developed
as Models of Solar Cities. All the commercial buildings
and colonies will be built as per standards laid down by
Burcau of Energy Efficiency. These prestigious cities will
make optimum use of the available Solar Encrgy.

3.0 CONCLUSION

To spread awareness of energy conservation in
Nath community and development of Haryana,
the steps presented in this paper are Lunar
Minerals to solve power woes, Eco friendly cars
to reduce traffic jams and Global warming, more
fresh air for the Nath community. To meet the
energy needs of Nath society, measurcs
suggested are Fuel Cells, diesel from SUKU,
Energy Club, Energy Park, Solar Energy. Down
Loading of Power as an ATM of encrgy required
by Nath society. All these measures of energy
conservation will go a long way for the welfare
of Nath society. This in turn will lead to the
development of Haryana and fulfilling its
Mission of “GREEN HARYANA”

4.0 REFERENCES

1. www.hreada.ac.in
2.  www.mnres.ac.in
3. INDIAN ELECTRICITY REFORMS ACT 2003
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development activities involving time (o time
enhancement of test artifacts as per development changes.

3. Mapping Testing activities with SDLC

In all major models of SDLC which are practiced in
Software industry, there are four common phases. The
four main process phases are requirements, specification,
design and implementation, no matter whether the project
duration is small or long.

The various basic phases involved in testing, with regard
to the software development life cycle are:

Requirements stage
Test Plan

Test Design.

Design Reviews

Code Reviews

Test Cases preparation,
Test Execution

Test Reports.

Bugs Reporting
Reworking on patches.
Release to production.

L R IR IR IR IR O S

We have sketched — but not elaborated - testing activities
in details which organize the testing effort around code
handoffs or milestones. It takes explicit account of the
economics of testing: that the goal of test design is to
discover inputs that will find bugs, and that the goal of
test implementation is to deliver those inputs in any way
that minimizes lifecycle costs. The model assumes
imperfect and changing information about the product.
Testing a product is a learning process.

Prevention is better than cure Testing should start carly
both in terms of immediate testing and planning for future
testing. Planning is crucial given the time-limited nature
of the testing activity (planning should be, as far as
possible, integrated within design notations and
formalisms.) :

Mapping Testing Activities in Quantitative
Software Testing Model

apping of SDLC phasc with test artifacts
activities performed. In fact in every phase

mentation and execution. Involving
day 1 of project reduces the cost

associated with bugs which are found in later stages. Now
a day’s testing is proactively participating in unit testing
of codes also. This reduced developer overhead as wel)
enhances tester’s indebt knowledge which inturn yields
quality product. Tables 1.1, 1.2, 1.3, 1.4 and 1.5 depict

L test has to go through its own phases of

the testing activities during various phases of SDLC.

1. Testing activities during Requirement Analysis
Phase of SDLC
Test input Test Actlvities TestArtifacs | Owipwt
User requirements | | Analyse Requirements | Requirement | 1 UAT Dog ready for
analysis doc woepiance lest
2 Revert back with doubts and
queries 2 UAT Doc | 2 Data mamtaned for
| Requirements
3 Prepare UAT
3 Participation n project
From intial stage hence
proper tme utilzation
Table 1.1

2. Testing activities during Planning phase of SDLC

| Testimput | Test Activities Test Artifacts Output
1. Analyse FS
1 Test Plan
2 Rl;vmbukwilhdoubmnd | FS Analysis doc s
queries, clanify them and log them. 2. With the belp of
2 Traceability matrix | traceability requirement
! for FS and mapping with FS is
3 Prepare Traceability matrix for FS Requirements assured
and requirement mapping
3 High level test Cases | 3 High level test case
Functional ‘ . e
h“;",‘ufphns"“" 4 High level tost case design 4 System Test Doc
4 System Test ready for
5.Test Plan system lesting
5 Prepare System Test
6 Prepare Test Plan
7 Analyse foasibility of Automation
Table 1.2
3. Testing activities during Design Phase of SDLC
Test input Test Activities Test Artificts
1 Test Cases Readly
| Aralyse Design 1. Design Analysis
Doc 2 matrx for
2 anbud( with doubts and m test cases
quenes, clanify themand log them | 2 Low Level Test are covering all
Cases
3 Prepare Test Chses S o
3 Automation Sonpes | 3 Automabon scnpts
4 Prepare Tracenbulity matrix for | or Code reacly
Tenquumdmirmt
iy | o
5 Prepare integration test recuirements S Integration tests rendy
for integration testing
6 Test lab set Up S Test Lab set up
6 Whate box testing scope
7 A if required 6 Invegy tests 15 clear
8 Get soquainted with Technology | 7 White box testing
and project architecture details doe
Table 1.3

Soch - Mastnath Journal of Science & Technology
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4. Testing activities during Coding Phase of SDLC

| Test input Test Activities Test Artifacts Output
1. White Box testing
1. Test Pass
2. Unit test execution (If required) 1.Code unit tested
2.Unit Test case
3 Feature testing (whatever Resuls 2. Functional/non
implemented) functional Testing
3 Bugs in some bug on individual
4 Non Functional testing as tracking tool feature
mentioned and decided 1n test Plan ‘
Requirements build | doc 4 Automation test 3.Tra_;cab|ky for
up into feature results ensuring that bugs
$. Bug Tracking, logging regression corresponding to
$ Traceabilty for bugs R
6. Test Case exccution as well as | per functionality and ¥
updating in case more details are | test cases 4. Updation of test
extracted from code. case.
6 Functional Non ‘ .
7 Maintain Bug and test case Functional testing for : White bor testing
traceability matrix feature developed or code flaws
Table 1.4

5. Testing activities during Testing Phase of SDLC

| Test input Test Activities Test Artifacts Output
1 Use the artifacts developed in
imutial phase and execute them 8. | | UAT Results
2)UAT for user acceptance test 2 System Test Results | 1. Test Summary reports
ready for deciding the
b)Sysiem Test for System Testing | 3 [ntegration Test application quality as
results defined in exit crileria
Apphcation as ¢)Integration Test For Integration mentioned in test plan
whole +Regression -| Tesung 4. Automation test
of issues scripls results
d)Automation scripls (If any)
| 5.Bug Status 2 Test Metrics and process
¢)Unit Tests for module level testing improvements made
| 7Test Summary
d)Functional/Non functional tesing | Reports
of application as defined in Test
plan
.
Architecture of QSTM :

Figure 1 illustrates architecture of QSTM

Volume 4 No. 1, 2, 3, 4
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Fig 1: Quantitative Software Testing Model
Quantitative Software Testing Model :
Experimentation Results

In the final section of this paper we would like to share
some of the projects where we followed the approach
mentioned defined in Quantitative Software Testing
Model. Though not followed with extreme strictness and
knowledge of using model, we have saved lot of time and
cost.

Project Description:

The above methodology was followed in three projects
based on same technology, architecture and duration. The
projects were web based project involving following
technology/language

Cit
Flash
JS, CSS
SQL
HTML , XML, XSLT
. Content management tool.

The objective of project is to design campaign for brands
which has to be done within span of 3-4 months and the
campaign (Web site) goes live after that. All the projects
are short duration projects. The data is taken from TCS
Projects executed for reputed client,

We compared the output of Quantitative Software Testing

Model with the project which was executed earlier using
V model.

51
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" S— ,_.tmu_,l_mmzw.mmd
Prosect Duration 3 month 4 month Jmonth |
Project lines of Code R 10412 KLOC 13-1% H(E_‘qiml_(l(_—‘
No of fest cases Wnitten 400 500 3%

Lunes of Code for Test Chent 300LOC 6001,0C 200L0C
Percentage Cases coversd through Automation 50 50 50

Phase wise magping in QSTM and data analysis

Below is comparison of three projects, two of them
following QSTM and another one with traditional V
model. Table 2 illustrates time taken in each ol activity
in traditional V model and QSTM model. Table 3 is
comparison of following parameters in above projects

Total No of defects
Defects in Coding Phase

No of defects raised from Regression Testing

Schedule slippage for project (Days)

Time taken for each activity in three of the sample
SDLC STLC Activities for peojech fa day)
SN| setvity | projctwith QSTM Projct-V
Project] -QSTM | Project] -QSTM Model
SDLC | STLC | SDLC | STLC | SDLC | STLC
| | Requwement | UAT and Activities 7 1 10 10 7 5
o depictod in fig 1.1 of
Specification | QSTM
7 [Pamng  |SwemTesad | 7 | 7 [ 0| 0] 7]
Activities depicied in
fig 1.2 of QSTM
7 |Deg  |imeguionTesmd | 8 | 8 [ 10 10 f 8 17
Activities depicted in
fig 1.3 of QSTM
4 | Coding Activities depicted i | 25 o I e 35 %10
fig 1.4 of QSTM
§ | Tesingand | Activits depicted in 2 0 £l
Regression | fig 15 of QSTM
Table 2: Comparison between projects with QSTM
and V model
Py ¥
Pawmenn
‘ PnEll-Q!M P 1 M Project 3- V model
Totsl No of defects 500 600 800
Defects in C 3 200 200 100
No of defects raised from
Regression Testing 20 25 12§
Schedule slippage for
mnl‘gﬂu 0 0 10

Table 3: Resultant data from three different projects

52

Here is graphical representation of results from aboye

data.
900 ‘ﬁ
n00 |
700 |
|
600
500 |
|
400 } s P ECAIEN Y WK ol
: e D 10401 ] with (5 TVA
300 |
i — Project § with OSTH
200 |
100
0! i . . " w
Total Noof  Defects in Coding Noof delects Schedule
defects Phase raised from slippage for
Regression project
Testing
e e e

Figure 2- Graphical representation of results

Conclusion:

Following is conclusion drawn based on above data:

1) The defects were identified in early phase in QSTM,
which results in better product for next phase and hence
overall defects count was decreased.

2) No of defects were minimize after applying QSTM ,
which in turn saves the dev cost to work on defect.

3) Defects found in coding phase added to cost of project
as later on rework cost in changing any design was
reduced.

4) As testing was involved from day one in QSTM, the
testing phase itself took less time. Thus there was no
schedule slippage and on time delivery was maintained.

5) As the software was under test from beginning, the
quality was monitored throughout the phase. This added
to overall software quality.

6) Quality of software was far much better in QSTM as
test time in Testing phase of SDLC is utilized fully on
testing rather than documentation. All documentation
activities were done before the testing phase only.

In brief when cost and time were calculated for above
mentioned projects there was phenomenal difference. The
cost of Project 3 was approximately 30 percent more than
project 2 and 1 and CSI(Customer satisfaction index) for
project 3 was 75 percent though for project 1 and 2 were
95 percent. CSI s direct measure of quality provided to
customer. Hence the QSTM applied o the project resulted
in better quality and cost control.

Soch - Mastnath Journal of Science & Technology
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gement Applied to Engineering Education

tal Quality Mana
TotsEe (A case study)

: 2
Er. Dharampal Yadav', Ashwam. Al'.ora
'Department of Mechanical Engg. Govt. Polytechnic Lisana, Hur)an;!l R
Department of mecﬁanival engg. S.B.M.N. Engg. College Asthal Bohar, Rohta
consider an engg. College as likes production systems,
which require an input system, a processing system, and

an output system.

Abstract

To explore the potential for adoption of TQM in Engi-

neering education in the light of new demands and chal- et
lenges posed by customer/students and the competitive il
invironment of engineering institutions and society. In INPUTS - 5o _otiolicoy STEM e .
s ch paper Quality function deployment (QFD) :

" re.secuc-l PARELL )f- P s ; 9 (Studlents) (Engg. College) (Engineers)
technique is adopted and inter-relationship between G 5 .

various activities in teaching learning process is to be

B ; ¢ s : Faculty
found out by preparing QFD matrix. Also identifies tech- :

nical and students requirements for the modern educa- Staff

tional set-up and provides information about the sever-

ity of various technical requirements of competitive edu- Facilities

cation. Recognizes the need for continuous improvement,

cultural change and effective use of financial resources Goals of Institutes.

to improve the value addition at each level. Develops an

understanding of the issues to be addressed at each phase Funding.

of TOM implementation.
f 0 A Fig.1.1

IN SYSTEM (Process activity):-

Keywords —Technical training, TOM-Total quality man-
Training all persons.

agement, QFD-Quality function deployment, Technical 1-

requirements. 2- Teaching methods.
3- Learning
Introduction 4- advising

5-  counselling

6- Tutoring and other means of help.

7- Evaluation.

8- Paperwork.

9- Infrastructure: polices, practices and politics.

By using TQM Principles many facets of engg. Educa-
tion also can be scrutinized and discussed. In this re-
scarch Engg. Education is modeled as a system with in-
puts and outputs that are affected by some internal and
external parameters. The major tool Employed is Quality
Function Deployment (QFD) to listen to the voice of the
customers (Students) QFD has found widespread accep-
tance in the industry as an effective tool to translated
customer requirements in to product features. In this ap-
proach, several steps are followed to find out customer
needs in to the production process and ensure that at

Output

There are several different types of measurements that

can be used as gauge performance which are listed as:-

1. Employer evaluations.

2. Percentage graduated versus percentage of entry in
the programme.

cach level the highest possible quality is achieved. 3. Evaluations from graduates.

4. Job placement and advertisement,
QFD is simply a planning tool. It begins with market 5. Continuation education.
rescarch that identifies just what the customers like, which 6. Graduate school entrance scores.
is called the voice of the customer (VOC). It is through
the QFD process that the VOC is translated in to system  INPUTS:

Students: - Under the students we consider these as cus-
tomers and apply various techniques to improve the qual-

af'nd paﬁ requirements, QFD will be applied to study en-
gineering education. Under the problem formulation we

54 Soch - Mastnath Journal of Science & Technology
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Using QFD to Improve Adyvising:

To obtain the voice of the customer necessary for QFD,
the results of the nominal group technique session, along
with personal interviews of different faculty members and
administrators, plus and pertinent research was used.

The importance rating is on a scale of 1 to 5 with 5 being
the highest rating. The points used are for the strongest
relationships worth 9 points, medium worth 3 points
and weak worth 1 point. These values were suggested in
the literature and are commonly used in practice. If there
are no points in the box it is assumed that no definable
relationships exist. The technical importance is calcu-
lated by summing up the products of the importance rat-
ing for each customer requirement and the value for the
relationship symbol for each customer requirement. The
design requirements with the highest technical impor-
tance are those that should receive the most attention.

In order to fill in the customer requirements part of the
first QFD chart the following question was asked. What
criteria would constitute an excellent advisor? The fol-
lowing seven points topped the list of responses.

Personal attention for each student.

Availability when needed.

Ability to answer academic questions.

Help with scheduling classes.

Ability to answer general questions.

Help keep the student out of academic trouble.
Understanding requirements for completion of

programme.

NoOUswN -~

These seven points are shown in an abbreviated from on
the left side of Figure 2 which are customer requirements
for advising. The next step was to fill the design require-
ments part of the QFD chart. To accomplish this task, it
was necessary to find the answer to the following ques-
tion. How can each of the customer requirements best to
~ be satisfied? The following design requirements were
~ obtained:

‘Have more faculty involvement for freshmen.
Involve upper class students.
- More funding for training.
ining for advisors.
available during the day.
written notes of progress.
h a pamphlet of helpful hints.

The following is a brief discussion of each of the dCSign
requirements shown in Figure 1.2 The objective target
value for each design requirement is also shown in parep.
theses. These target values were obtained from respongeg
by students and some faculty members in the college of
engineering.

Have more faculty involvement for freshman (at leag
ten). If there is a sufficient number of well trained advi-
sors and counselors, the students will be more inclined to
seek help for their problems. More personal attention can
be given to each student during the peak advising time
of scheduling for classes.

Involve upper class students (as many as possible). As
discussed earlicr, the upper class students are familiar
with the system and how it works. They are sometimes
better qualified to answer the questions that freshman
students ask. The upper class students are also around the
same age level as the freshman students, therefore the
freshman can receive help from a peer with whom they
may feel more comfortable working.

More funding for training (Rs.300000/- per semester).
This money can be used to cover the cost of training
personnel to become effective advisors. It also can cover
the materials required, whether they are pamphlets that
are published, or rewards for top student and faculty ad-
visors.

Training for advisors (at least one day). Without proper
training an advisor can be giving the students wrong
information. One should not give new responsibility to
faculty members without first telling them the correct
way to perform the task. With a limited number of advi-
sors, the information given to the students is relatively
consistent. By involving many more personnel, the an-
swers to the questions are likely to become more varied
without proper training or guidelines.

Be available during the day (at least eight hours). With
the exception of scheduling for classes, most advisor vis-
its are not scheduled ahead of time. The student usually
drops by during a break on after his or her classes are over
for the day. Since the advisor has other duties, the student
sometimes finds the door locked. If the student just wanted
to discuss something that was brothering him or her, or
looking for some counseling, the student will probably
not stop by again. It is only when the student needs some-
thing signed, that he or she will be back for sure.

Use written notes of progress (every few weeks). Written
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notes of progress force the students 1o sit down
ate their progress in class. If the student js having prob
Jems it is possible to detect them before mid-terms are
sent home. Suggcsli(.ms could be made 1o improve slu(ly‘
skills, or put more tme into a class before it is 100 late
and the student must withdraw or risk lailing the class
These written notes comprise a self-evaluated report card
that each student completes every few weeks.

and evaly

publish a pamphlet of helpful hints, During freshman
year, many different handouts are passed out give stu-
dents helpful hints on how to study, how to take good
notes and how 1o take exams. There is research available
that certain methods work better than others. By placing
some of this research into a pamphlet and encouraging
students to use some of the techniques, good study hab-
its can be formed at the start of their college career which
will benefit them throughout their stay at college.

The relationship between the customer requirements and
the design requirements were tallied to calculate the tech-
nical importance for each design requirement. The higher
the value for technical importance, the more that design
requirement. The higher the value for technical impor-
tance, the more that design requirement satisfies all cus-
tomer requirements. The two design requirements that
were viewed as the most important are involving upper
class students in the advising process and using the writ-
ten notes of progress as a tool to help students.
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i !'| 3-Medium
e I | | 1-Weak
S
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Fig.-1.2. Requirements for Excellent Advising
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Seming T
r (Atleast one per week) seminar plays important

role
mimproving the quality of advising as well as lcarn

ing ‘e !
2 process and also improves the confidence level of
students, ’

Using QFD to | mprove Teaching:

The area of teaching is a concern not only on the college
level, but also from pre-school (pre-engineering schools)
through 12th grade, This rescarch can be applu;.:l to those
settings as well as a college instructor. Becoming an ef
fective teacher is not an easy job. It takes a lot of work
and effort on the part of most individuals to become skilled
in the art of teaching. They must be able to understand
and define their weakness, then have the ambition con-
tinually to improve and refine their skills.

The QFD chart on teaching (Figurel.3) focuses on what
the students expect from classes that they atiend. This
chart examines the different features that go into an inter-
esting and informative class from the student’s perspec-
tive and how to achieve these goals. The customer re-
quirements mentioned can be applied to most classes
regardless of subject matter.

The customer requirements for Figure 1.3 were obtained
by asking what are the requirements needed in order to
have a class that is valuable for the students. Ten differ-
ent ideas were generated, most were from personal expe-
rience of what made certain classes worth attending. The
customer requirements for Figure 1.3 follow.

Classes those are interesting.

Present the latest technology.

Teach on the student’s level.

Hands-on approach to certain topics.

Student interaction.

Visual applications, not all lecture.

Personal attention.

Classes worth attending.

Individual and group activities.
- Provide retention.
To satisfy customer requirements, design requirements
needed to be defined to fulfill the demands. The follow-
ing arc design requirements that were obtained by asking
how each of the customer requirements can be accom-
plished:

Teacher training programme.

Class Size.

Adopt a new philosophy (computer)
Good textbook
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Real-life projects
Student's research
Group Work
Preparing class notes.
Presentation style.

This list seems to include many unrelated topics. A short
discussion of each design requirement should clear up

any confusion.

Teachers training programme. Instructors are not born
effective teacher. Four years of college is usually required
to teach grades one to 12. Yet onc can teach on the col-
lege level without any formal training. There are many
different aspects that go into becoming an effective
teacher. A programme should be developed to make in-
structors aware of the tricks or hints that can lead to them
providing the students with a better education. By shar-
ing their knowledge of the subject, instructors that are
judged as the best can help their colleagues improve their
teaching skills.

Class size (less then 40 persons) the smaller the class, the
easier it is to get the class involved in the discussion. By
involving the students, they are more likely to pay atien-
tion and play a more active role in the learning process.

Adopt a new philosophy. Sometimes it is better to just
abandon the current method of teaching a subject and try
something new. It may involve using compulers or Some
other means to enhance the lessons and teach the subject

more thoroughly.

Good textbook. Each technical class should have a good
text to use as a reference book. The book should be easy
1o read and follow with practical applications and ex-

- ample problems that are solved. The textbook is just one
100l the student can use to learn the subject matter. The
‘tor should be familiar with the text and make it a
ww clarify some topics that are not explained well or

are confusing to the students.

eal Life Projects (two per semester). Experience from
oth a student and teacher standpoint has shown that
oiects are effective teaching tools. Most projects com-
i topics that are important o the class in any practical
n that must be solved. Project force the students to
Jlearn the subject matter so it can be applied to solving

¢ problem. By having to define the problem, work to-
ards a solution, then write up and present the results, as
s cover a board spectrum. Competing projects are
one of many tasks the students will be asked to per-

form once they graduate. Completing projects is also o,
ol the few common links that engineers will find hclweeL
education and working in industry. .

Students research (one paper per class) In order to presen
the latest technology on a particular subject, the instryc.
tor can have the student’s research and present certain
topics. Once again this applies only to certain subjects,
The research projects may be used to break up a class ang
change the tempo of how the class is taught cach day,
Research projects can stimulate interest in subjects which
students would not normally be exposed to while in
school.

Group work (for projects). After graduation, when the
students obtain employment, most will have to work
closely with their co-workers in order to perform their
jobs effectively. After defining the relationships and per-
forming the calculations necessary, few design require-
ments stand out:

Adopt a new philosophy.
Presentation style.

Preparing class notes.

Real life projects.

Teachers training programme.
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Conclusion

This research provided some valuable insights into the
higher educational process. It is clear that changes need
to be made if engineering education is to compete with
some of the less technical disciplines for students. With
the projected shortage of students in the next few de-
cades, each students who is discouraged from engineer-
ing can be though of as a dissatisfied customer who will
not return. Steps need to be taken to keep those students
whose first choice is engineering, and attract others who
may be undecided, to the field of engineering through
improved quality of educational services that are pro-
vided to engineering students.

Two “problem” areas were the focus of this research. They
are advising and teaching. QFD was used to dissect lhf:se
two areas and look for possible solutions that would 1m-
prove their perception in student’s €yes. This was a new
application of QFD which is usually reserved for .manu-
factured products. QFD allowed for specific design re-
quirements to be compared against each other to see which
satisfied the customer’s requirements the best. The rela-
tionship Ratings, although not scientific in nature, pro-
vide a basis as to which design requirements are the most
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'mportant. By using

QFD 1 -
P ) record and compare : -
ideas, the most valu: el the

able ideas were highlighted.

he analysis on advising
It Seems apparent that the
often it is too late,

ties has no semest

had some interesting findings.
students do not seck help until
F'he advising System in most universi-

oy rw“mmcndu::):h?r,‘ the mid-term reports come out,
N ‘ was 10 have written notes of progress
from the freshmen students every three weeks. If these
n()t‘cs demonstrate that the students need help .r)r coun-
seling, then help can be given before it is 100 late in the
semester,

Tca.ching_ is also an important piece in the quality puzzle.
Unwcrsnics need to take a closer look at some of its
policies and practices to see if they are satisfying the
needs of their primary students, drop out of engineering
for one reason or another. It is not always because it is too
hard for them. With a failure rate that approaches one out
of three in engineering, changes need to be made to sur-
vive when there will be less students in the future.

In this research an attempt at demonstrating usefulness of
TQM for engineering education. A quantitative frame-
work of QFD is developed to support the idea in a logical
manner. This comprehensive framework identifies some
of the fundamental requirements and characteristics of
the engineering institutions. Relationships are estab-
lished and technical characteristics are ranked as per their
importance. These findings will help the upcoming engi-
neering institutions in establishing proper educational
and administrative policies for the present as well as fu-
ture. It is expected that the resulting relationships and
prioritized characteristics will develop uscful insights in
to the over all development and streamlining of the lim-
ited financial flows in addition, the proposed approach
of QFD captures the permanent and complete record of
all the relevant information in a way that any future work
could be carried out on the basis of a strong and logical
platform of identified gaps and opportunities. QFD inte-
grates the essential and crucial elements of a given sys-
tem to develop positive synergy through better utiliza-
tion of skill and resources.

It must be emphasized that since this study was conducted
at the few engineering colleges, with as rclativcly.sma'll
sample size, the results and conclusions rcachgd in this
research may not be generally true at othcr- sctungs..’l‘hc
methodology used, however, may be replicated univer-

sally

59

G Scanned with OKEN Scanner



REFERENCE

1.

-4

Shnrma,DD.,ZOO4,TolaI Quality Management, Prin-
ciples . Practice and cases PP 49-77.

Bhargwa,Subodh."Qualily is priceless”, Economic

times, March 18, 1995.

Total Quality Management: Peratec Executive
Bricfing, Chapman &Hall, London,1994.

J.Thakkar,S.G.Desmukh,A.Shastri. “TQM in self-
financed technical institutions-a QFD and force ficld
analysis approach”, PP 54-74.°Quality assurance in
Education”, Vol. 14 No. 1. 2006.

Majid Jaraiedi, David Ritz, »Total Quality Man-
agement applied to Engineering Education”, Qual-
ity Assurance in Education, Vol. 2 No. 1,1994, pp.32-
40.

Ermer, D.(1993),”Serving the customer-TQM in
Mechanical Engineering” ,ASEE Annual conference

proceedings, session 2657.

Michael J. Prince, Richard M. Felder, and Rebecca
Brent,” Does Faculty Research Improve Undergradu-
ate Teaching? An Analysis of Existing and Potential

10.

11.

12.

Synergies”, Journal of Engineering Education, 0.
tober 2007, Vol.96, No.4, pp.283-294.

Colbeck,C.L.,’Merging in a scamless blend: How
faculty integrate teaching and rescarch,” Journal of
higher Education, Vol.69,1998,pp.647-671.

Prince,M.J.,and R.M.Felder,” The many faces of
inductive teaching and learning, "Journal of college
science teaching,Vol.36,2006,pp. 14-20.

Badley, G.,”A Really Useful Link Between Teach-
ing and Research, “Teaching in Higher
Education,Vol.7,2002,pp.443-455.

Mabel Blades, “Development of a simple model for
analysis of quality”, Training for Quality Volume 3.
Number 1. 1995 PP. 9-13 (¢) MCB University Press.0

Raj Kumar, 2005, Implementation of TQM in insti-
tutes.

Soch - Mastnath Journal of Scierce & Technology

G Scanned with OKEN Scanner



Inspection & Maintenance of Stacks: |

roposed Guidelines

| Manoj Kr Gupta', V.K. Bajpai’, T.K. Garg’
Renearch Scholar, Department of Mechanical Engineering, N.I'T., KKR
‘Anst, Professor, Department of Mechanical Engincering, N.1.T., KKR
"Professor, Department of Mechanical Enginecering, N.IT,, KKR

Abstract

Chimneys and stacks are basically passive structures with
few me hanical parts that require maintenance atten-
tion 1o keep them functional. Because of this, it is easy to
overlook them. Moreover, IS: 6533-1989 (Puart 11), Code
of Practice for Design and Construction of Steel Chim-
ney, Structural Aspect, does not provide a comprehen-
sive and effective inspection and maintenance schedule
Jor steel chimneys. The intent of the present paper is to
provide a basis to be used when specific or customized
programs are not available. The present paper is de-
signed to provide a useful guidance tool and set of refer-
ences for those responsible for the upkeep of steel chim-
nevs. This will include chimney owners, chimney inspec-
tion contractors and consulting engineers. Causes of
deterioration and preliminaries to an inspection for steel
chimneys are described. Effective inspection and main-
tenance schedules are suggested, which is the key to en-
sure long-term structural integrity, minimize maintenance
expenditure and eliminate unplanned outages, result-
ing in significant cost savings. Finally, contents of in-
spection report are stated.

Keywords: Identification plate, Inspection log, Ultra-
sonic thickness measurement, Torque tightening, Guy
ropes

1. Introduction

Chimneys and stacks have only one function; dispersing
flue gases into the atmosphere. In the process of fulfilling
this function, they are usually exposed to severe environ-
mental conditions, high operating temperatures and ex-
tremes of heat and cold. Flue gases, with abrasive and
corrosive characteristics, damage the structural materials
of chimney or liner, In addition, they are dynamically
sensitive and complex structures. They are different from
conventional structures because they respond to cyclic
components of everyday loads, especially wind. They
are also often subjected to operating conditions that
change over time e.g. fuel switching, duty cycling, struc-
tural modifications and changes to environmental con-
wrol processes (3 L & T Inc.). Often, owners are not famil-
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iar with the effects of environmental and operating con-
ditions, or changes in them, on the behavior of these
structures, and do not recognize carly signs of distress.
Repair activities involving significant and unplanncd
expenditure are often triggered by conditions that may
have been mitigated if inspection and maintenance had
been performed in a timely manner (Klaus K. Kacmmer,
2005 & Bernhardt H. Hertlein, 2003).

2. Causes of Deterioration in Steel Chimneys

2.1 Lack of inspection and maintenance

Aluminium sheeting encasing mineral wool has become
a common form of insvlation used for steel chimneys, but
it allows only limited access for inspection of the load
bearing steel work. Consequently, advanced corrosion
can take hold before it is noticed. In addition, the appear-
ance of Aluminium cladding is misleading, giving the
impression that all is right.

2.2 Poor design

Details, e.g. sudden changes in section thickness of vari-
ous lifts of stack may lead to ‘concentration of stresses at
the interface. On their own, such local failures are not so
serious but they may create a crease or ledge within the
shell that traps dirt and moisture. Incorrect sizing of chim-
ney flues and inadequate damping to resist wind induced
oscillations are some of the other causes of stack deterio-
ration (Aleksandar et. al, 2008).

3. Preliminaries to an Inspection

An Identification Plate is to be fitted to the base of
each stack to show basic information about the struc-
ture such as manufacturer, date of erection, design
code followed ete. ID plates fitted to new chimneys
or retro fitted to existing chimneys should also have
a facility for recording the date of last inspection.

An inspection log is to be maintained by the chim-
ney OWner summarizing previous inspection results.
This should clearly state the date of inspection, modi-
fications undertaken to the process plant or other
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which may affect the opcmlim? qnd slubil-
Details on the type of fuel hgmg
burnt by the plant should be available v\{il‘h p(;mu;
lar cmphasis on Sulphur conlcnlﬁ In n(l(lll.mn ‘ u:u :
of gas temperature at entry point to chimney anc
boiler running conditions, i.c. steady state or non-
steady state, will help the cnnlruclnr or consultant
determine if stack is operating 1n such a way as o
allow corrosive deposits o condense on the internal

changes,
ity of chimney.

face.
4. Effective Inspections and Maintenance of
Chimneys

To assist inspectors, at the base of chimney north, east,
south and west aspects of stack are marked which are
then followed in orienting defects found and referred to
in any subsequent documentation produced. Chimneys
should be out of operation during the period of inspec-
tion. Only if this is not possible and the hazards of in-
specting a chimney on-line are known, so as (0 allow the
inspection team to provide proper protective equipment,
it is acceptable to inspect a live chimney. Access systems
are installed in accordance with accepted trade guide-
lines and current codes of practice. Ladder hooks, where
fitted, are closely examined during initial ascent for se-
curity of attachment and suitability for use.

Despite their common function, all chimneys are not the
same. Each chimney is distinct, designed to operate ef-
fectively within specific constraints. Inspections are to
be carried out only by organizations that can demon-
strate competence in this type of work. The type of in-
spection to be undertaken will, to some extent, vary with
the nature of chimney and known inspection history, but
Tables 1, 2 & 3 provide guidance on general standards
(Chimney Maintenance Guide, 2006, ATLAS, 2004 &
Maintenance Module 12, 2007) for various types of single
flue chimneys :

Table 1 - Recommended Inspection Scheme
for Unlined, Un-insulated Chimneys

Annually

. Clean out any flue deposits from base of stack (can
be done by chimney owner).
Carry out close visual examination over the com-
plete surface of the external face of shell.
Carry out ultrasonic survey of chimney shell in sul-
ficient detail to allow any significant loss of section
to be detected.

Tap all flange bolts & holding down bolts with ,
hammer to sound for any evidence of cracking.
Check torque settings on flange & holding down
bolts.

Examine any installed lightning protection system
for compliance with current standards and carry oyt
electrical tests for continuity and resistance to earth,

4 Yearly

All Annual items +
Remove 2 bolts from each flange or from most stressed

flanges for microscopic examination for defects,
Bolts should then be tested for ultimate tensile failure
for comparison against rated value of new bolts.

8 Yearly

All Annual and 4 yearly items +
Carry out ultrasonic survey on bolts securing stack

to foundation to determine the extent of any corro-

sion present.

Table 2 - Recommended Inspection Scheme
for Externally Insulated Chimneys

Annually
. Remove all accumulated deposits from the base of

stack (can be done by chimney owner).

Carry out electrical continuity checks and resistance
to earth measurements on any installed lightning
conductor system.

Biannually

All Annual items +
Carry out a detailed inspection of insulation and
cladding to determine its overall effectiveness and
resistance to rainwater ingress.
If internal access is pobsible, carry out a full inspec-
tion and take ultrasonic measurements at sufficient
locations to determine if any significant loss of sec-
tion has occurred.
If internal access is not possible, cut out apertures
through cladding and carry out ultrasonic thickness
survey. Locations to be selected to coincide with
known vulnerable areas (above flange joints, insula-
tion collars, base plates and duct entries) and also at
random intervals throughout the height of the struc-
ture. Thickness readings to be carefully plotted to
match each inspection window for future compari-
son. Ensure that inspection apertures are adequately
sealed against water ingress on completion of in-
spection.

Soch - Mastnath Journal of Science & Technology
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Remove flange cover boxes, where fitted, and in-
spect flange joints for leakage.

Tap all flange bolts and holding down bolts with a
hammer O sound for any evidence of cracking.
Check torque settings of all bolts.

Closely examine any installed lightning protection
system for compliance with current standards and
signs of physical damage.

4 Yearly
All Annual and Biannual items +

Remove 2 bolts from each flange or from most stressed
flanges for microscopic examination for defects.
Bolts should then be tested for ultimate tensile fail-
ure for comparison against rated value of new bolts.

8 Yearly

All Annual, Biannual and 4 Yearly items +

. If internal access to stack is not possible remove all
external cladding and insulation to enable a detailed
ultrasonic thickness survey to be undertaken through-
out the full height and circumference of the struc-
wre.
Carry out ultrasonic survey on bolts securing stack
to foundation to determine extent of any corrosion
present.

Table 3 - Recommended Inspection Scheme
for Lined Chimneys

Annually

Carry out electrical continuity and resistance to earth
checks at ground level.

Biannually

All Annual items +

- Carry out a detailed survey of the shell including for
ultrasonic thickness measurement at sufficient loca-
tions to determine any areas of significant loss of
section.
If internal access is possible carry out a full inspec-
tion to determine the overall condition of the lining
system.
If internal access is not possible consideration should
be given to carry out an internal inspection using a
remote camera system,
Any defective areas noted within the lining system
should result in a particularly detailed examination
of shell in that area.
Defects within the lining system exposing the shell

to flue gases should be rectified prior to returning
the stack 1o service.
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Tap all flange bolts and holding down bolts with a
hammer 1o sound for any evidence of cracking.
Check torque settings 1o all bolts.

Closely examine any installed lightning protection
system for compliance with current standards and
signs of physical damage.

4 Yearly

All Annual and Biannual items +
Remove 2 bolts from each flange or from most stressed
flanges for microscopic examination for defects.
Bolts should then be tested for ultimate tensile failure
for comparison against rated value of new bolts.

8 Yearly

All Annual, Biannual and 4 Yearly items +
Carry out ultrasonic survey on bolts securing stack
to foundation to determine extent of any corrosion
present.

Guyed Chimneys

All types of chimneys described in above tables may
incorporate guy ropes to retain the structure in the
vertical axis. Tension monitoring and adjustment,
verticality checks etc. of guy ropes are to be under-
taken at the manufacturers recommended intervals
and the following additional checks are to be carried
out each time access to the structure is provided:
Look for excessive corrosion in the guy ropes and
ancillary fittings.
Ensure that ropes are adequately coated with an ap-
propriate dressing.
Check that any rope grips installed to the system are
of correct type & number, set at correct spacing, cor-
rectly fitted and are adequately tightened.

5. Inspection Reports
The Inspection Report must contain as a minimum:

Clear and annotated photographs of all defects.
Written description of all defects and defects plot
where appropriate.

Reasons for occurrence of defects if known and any
proposed repair specifications.

Test certificates for lightning conductor systems con-
taining all of the information recommended within
Codes of Practice.

Relevant certificates of competence for inspection
stalf.
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6. Conclusions

Ily key elements in the processes (0

Chimneys are usua | i
¢s of their fatlure

which they are linked. The consequenc .
are very costly. Chimneys arc subjected ln defects lAhz'xt
shorten their expected life. However, their effects are mini-
mized via prudent inspection program followed by main-
tenance work. The practices suggested in this paper are
comprehensive and well designed and can be used as a
basis for implementing an adequate inspection and main-
tenance program. For inspections to be effective, they are
to be done systematically and regularly as per recom-
mended intervals as described in Tables 1,2 & 3; not just
when there is a breakdown or failure.
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Abstract

The populur process improvement approaches (e.g., Six
Sigma, CMMI, and Lean) all incorporate causal analy-
sis activities. While the technigues used in causal uuul\'-
sis are well known, the concept of causality itxc'lqurc'n.is
misunderstood and misapplied. The paper explores the
some strategies for applying causal analysis more effec-
tively depending upon the software application. This
paper primarily focuses on action item or preventive mea-
sures for testing. It does not provide a tutorial on any
specific causal analysis technique. Many different pro-
cesses, tools, and techniques (e.g., Failure Mode Effects
Analysis, Ishikawa diagrams, Pareto charts) have been
developed for defect causal analysis. All of them have
proven to be successful in some situations. Here we will
apply the concept of causal analysis for improvement of
test processes and areas.

The paper is based on case study of project where pa-
rameters were identified for causal analysis and then set
of action items were defined to remove those defects.
This ultimately leads to the defect prevention and hence
adds to quality of product.

Introduction:

The Causal Analysis and Resolution process area involves

the following:

- Identifying and analyzing causes of defects and other
problems
Taking specific actions to remove the causes and
prevent the oceurrence of those types of defects and
problems in the future

Causal analysis and resolution improves quality and pro-
ductivity by preventing the introduction of defects into
a product. Reliance on detecting defects after they have
been introduced is not cost effective. It is more effective
to prevent defects from being introduced by integrating
causal analysis and resolution activities into each phase
of the project.

Volume 4 No. 1, 2, 3, 4

shruti. gaur@hotmail . com,

pk bhatia2002(@yahoo.com

Since defects and problems may have been previously
encountered on other projects or in earhier phases or tasks
ol the current project, causal analysis and resolution ac-
tivities are a mechanism for communicating lessons
learned among projects. The types of defects and other
problems encountered are analyzed to identify any trends.
Based on an understanding of the defined process and
how it is implemented, the root causes of the defects and
the future implications of the defects are determined.
Causal analysis may also be performed on problems un-
related to defects. For example, causal analysis may be
used to improve quality attributes such as cycle time.
Improvement proposals, simulations, dynamic systems
models, engineering analyses, new business directives,
or other items may initiate such analysis. When it is im-
practical to perform causal analysis on all defects, defect
targets are selected by tradeoffs on estimated investments
and estimated returns of quality, productivity and cycle
time.

A measurement process should already be in place. The
defined measures can be used, though in some instances
new measures may be needed to analyze the effects of the
process change.

Case Study:

There was demand to improve the quality and reduce
cost for a Test Project dealing with web based applica-
tion, The objective of project was to design campaign for
brands which has to be done within span of 3-4 months
and the campaign (Web site) goes live after that. All the
projects were short duration projects. The Company was
handling multiple projects at the same time. The projects
were based on same technology, architecture and dura-
tion. The projects were web based project, which involved
C#, Flash, JS, SQL, CSS, XML, XSLT, HTML and content
management tool. The primary aim of causal analysis
was to define some action items [or test team based on
defect analysis which can finally lead to quality and cost
control.
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Advantage with above scenario:

1) In above mentioned scenario the main challenge of
available data set was not encountered. As the
projects were of short duration, data for almost 10
such campaigns was available in bug tracking tool.

2) As all the campaigns (Project) were having same
architecture it was easy to identify common
parameters for causal analysis.

3) As there were lots of ongoing projects, the action
items were successfully applied to that.

Strategy:

Our causal analysis strategy addressed following elements
of the causal analysis program:

Training — Explaining the concepts, techniques, and con-
text for causal analysis. Training included following:
Definition of causality and causal systems.
Causal analysis techniques and tools.
Description of the organizational context for plan-
ning and performing causal analysis, ¢.g., the strat-
cgy

Focus - Identification of key problem areas to be worked.
Of course, some causal analysis may be triggered by “spe-
cial causes”, as in this case client demanded test team
action items.

Action — Implementation of the recommendations of the
causal analysis teams. The benefits of causal analysis are
Jost without timely action. Ensuring that action is taken
requires the following:
Establishing an action team that includes
management and technical experts
Scheduling regular reviews of causal analysis
activities and results
Allocating resources to implementing causal
analysis team recommendations

Course of action:

The first step taken was identifying parameters which
were common to all the campaigns, Here we didn’t take
help of any tool or technique. Analysis was done based
on project architecture, SDLC cycle, Technology used
and project testing and development processes.

We focused more on parameters which had feasibility to
be controlled or result in some action item which can be

66

implemented in the test cycle of the project. Following
are list of parameters:

Data from different projects were analyzed for following

parameters

@ Root cause/ Number of defects

e Resolution / Number of defects

@ Number of test cases / Number of defects

e Defect Life cycle ( Time taken by defect to getclosed
/ Number of defects)

e Testefficiency to close the bug (Time taken by defect
to get closed after getting resolved / Number of
defects)

e Dev efficiency to resolve the bug (Time taken by

defect to get resolved after getting closed/ Number

of defects)

Defect category/ Number of defects

Defect Type/ Number of defects

Development Area / Number of defects

Severity/Number of Defects

Priority/Number of Defects

1. Root cause of Defect/ Number of defects Analysis:
Root cause of defects was analyzed with number of defects
in two of the projects. For root cause analysis, the bug
tracking tool was already configured with one field having
following options:

Change request

Coding Standards

Content Issue

Configuration

Lack of test cases

Lack of unit testing

NA

While closing the defect in tracking tool the field for root
cause was mandatory. Here we relied on the knowledge
of tester about root cause of the defect. Following is
graphical representation of root cause analysis

180 or-

160

140 l 0 1550440 AP PEARR AR AR s gmpaas s PPN —— PrR— b vss pmswernrosnmnee-
i

120 LSRR AN A AR -

100

80 |

60 -

40 i, R S O SO BRI
b

. Project2

20 9 Projectd

0

Soch - Mastnath Journal of Science & Technology

(3 Scanned with OKEN Scanner



simawesed 2504) Jo vish|eue [eoryduad s Auimorjoy

AP g1 o o) Kuappyye yay,
[ 13353P 343 350> 03 Kauapnygs asqpapphsy apyry agaq

SANIEUONOUN) UOWWO 10) sosen Jxa a|qesnoy

v

PINOYS weay 150 08 sso|

IWISSU puv sasup 1501 ySnoay affe
$190) Pnoys wwoy .L._.?.-ﬂ-aai
1591 10) sounswaw aq pinoys sy os Fun in )
V1 DU 8902 1591 J0 You| 01wt 1oy s3nq Jo Kol
AL 180) 10) swon wonow pue sFurpuyj st 3

P
9]
c
c
S
o
n
=
i
X
o
<
X
=
o
)
c
c
S
o
%]




ABojouyoa] @ 80U8I9S JO [EUINOP YJBUISB - 420S

1oqu 08 upd am Moy 1o SnI0f 01 sDM Suny Quo 1aload
avpnonavd aof pausisap §)ajos spm sadnd 240qn 2y

* Appwn
PaIUNOIUD BIE [BINLID A[[ear de yorym sonsst
win uf * poudisse st 3nq jo Ajuoud a1 axaym 3Ing
Jo aseyd enxa duo ay) sdonpas Sy, '3nq 01 KjLoaos
pue fuoud aeudordde Futudisse pue sjuowainba
$SQUDSING ) SuIpURISIOpUN 10] Wea) 159) 10§ wcmm_ﬁh

‘ured) yuowdooaap
01 gpdtunWwod pue paredoid sem s1a50p | Ao
-ud pue [ 111949 10) seAM JO sis£[eur uo JuowNoO

cl

" udredwes 1xou 1oy Juiaes oum
ur pansal dwies oy, “wouodwos ysery pue syuif
19100j © 19pEAY AYI[  SEAIE UOWIUIOD JO PARWOINY

0l
‘0S[® 5109)0p uoIssAIFa1 oY) poonpas wim
Ut SIYT'S199J3p JO aInso[d AIes pue 100j0p oY) uodn
HOM 01 ANTATIOR AP PUR 153) Ul POINSDI SIYL PAsO]d

pue paAjosa1 aq 01 sFnq 10 oull own Fuluypq ‘6
‘uFredwed mou 10§ dwm Jo JO[ poAes

SIY) SONI[EUOTIOUN) UOWIWOD J0] SASBD 159) d[qesnoy g
s3nq oy 10d se pajyep

-dn/ pappe oses 1591, ¢ §nq ynm Suiddew oses 1591, L

Sunum ased 1501 JAISUOIXO QIO 9

's3nq meordnp oonpai 01 se 0s uoneoso| [eorsAyd juo
=I0JJIP Ul SWE) USOMIOQ UONBOIUNWWO dANOAYIT G

‘weo) ay)
01 paEsIUNWIWOd pue dwn uo Junepdn syuowndoq  ‘y

‘sisA[eue asned 1001 uo Juluel], ¢

aadojoaop um uonegiuowoduwr dapow Jo MI1A
100d pue apnpout auo 01 10501 uo Furudisse Aq uodn
POjIOM sEm ST ‘Tunso) Xoq YA Uo dIou snooj
PINOYSs wiea) 153 0s 89| K104 o1 s3nq paepueis Juipo) 7
11 Funsoy yun
ut 1pa5op Juikjnuopr se [[om se Kienb 150y ur s)ns
Al [[e10A0 s1y ], *00) Junsan jun ut 10do[dAdp 1sisse
pue 051 1591 Y04y} OFRIOA0D 1891 UO DIOW POUl[d
Ul Snooj weo) 18], ‘Funsal jun Jo YOr[ pue sosed
1891 Jo yor| ur oaoxdunr 0) wedl 1801 10] SAUNSLON |

SN
uonoe jo Areununs st JuiMo[jo,] Wed) 1891 uo Junpom
1woload jo Anjenb [rioao saordwn 01 sem [ROT oy,
‘uodn poyiom pue pajsi] a1om swajl uonow ¢ (s1alod)
sudredwes UDIDYJIp () Wod) $159)9p JO siskjeue 101y

:UoISNIUO))

SeMm Juduodu
0§ Sasn uo|
gaosoy) ae
u1 sonssi pa

pAMONPUOD sem Fui
01 y3noud JuaIo1jje

. 53 !
SEM Jwes Ay} ‘punoj A

%

YIm 1S Y JO 19100 PUE J9pRaY pey |
w 39 * parewoIne aq ued BT JeY) 01
UoISN[OU0d 0) dwIed oM FuisAjeue Jayy *
109J9p 1dYM 109JOp IPOD IOpUN BIIR

F SF L P #° \s‘\ ,
o n&ﬂ%% FESL \\\‘ .

1 e | e | A

g 1_II.J~‘-

cnalold
Z1oloigm

0
...... 05 =
oot

119014 W

“SEAIR POUONUIU DAOYR JO

sisAeue 10j wiep Jo uonwuosaidar rorydead st Juimor|o.]
: sisApue

vaay yuawdoaaa ‘adAy, 1aja(‘Arodared 193§a(]

'paso[d 108 01 sAep ¢ vy asow Juiye
am yorym sFng Jo UN0D 0197 10) SANIATIR dunsay, ¢
PAA[0SDI 108 01 8hep 61-01

uey) D1ow Jun{e o yorym sdng Jo wnoo 0107 10]
$ONIANDY FUNBIIUL 0] ADC] 01 UONEDIUMUWOD I82L 7

“PASO]A pur PIAJOSIL DY 0 sing 1oy ourpawm Juratdeg

w1891 0] S uonow pue sduiput) si AuImofo,q

Scanned with OKEN Scanner

G



jfect analysis and result in quality ofprojectby reducing 3 shikaws, Guide 1 Quqyiy
ae .
('()Sf vﬂme '

l]";(:;uctivity Organizalion, Tok
51
al analysis strategy should define when and where
A caus!

| analysis should be performed. It is based on an

¥ Control, Agign

4 Ram Chillare ¢,In .Bhandari 1.
causa .anding of the organization’s process improvement » Michael J, :allidm:ness. Moeh’:gmnl:‘mqn:
unqcfﬁ es as well as its current performance Jevels, The Ray | Man-Yuen Wong, Ortbogot;al n:f t
oh,ccu"n:alysi s strategy helps to ensure that resources are Classif; ication-A Conce ¥
alu??:daqyswmalica”y to important problems within the
1

pt  for In-Process
Measurements, IEEE T¢ i
Enginecﬁng, V.18 n.11, p.943

anization.
“rgdnlladu

7 .956' ‘m
[doi>10.1 109/32.177364 ]
ES
REFERENC 3 Mark C. Paulk , Bill Curts , Mary Beth Chrisss .
R. G. Mays , C. L. Jones , G. J. Holloway , D, p. CharlesV.Weber,Capabihty i :
| Sl. i di.nski- Experiences with defect prevention, IBM 1.1, IEEE Softw

are, v.10 n4, p.18-27, July 1993

Systems Journal, v.29 n.1, p.4-32, January 1990 [doi>10.1109/52.219617 ]

O. Dangerficld, et al., “Defect Causal-analysis: A 6 msg;twmmﬁlégﬁcgﬁim v?mt:.%%
2 R(':port from the Field,” Proc. ASQC 2nd Int’] Conf. ?(]M; 9930r[doi>1’ 0.1109/52.219639]
~ Software Quality,ASQC, Milwaukee, Wisc., Oct. i ' '

092,

08 Jndue of horitios i
e WA ai VNG il 3 5 oy
o Ban MOS0 vo sdtackeils vegeli 4 i
L FO amonlipmiibydvgpnn i

B . . R s e ,;3_ “‘T%'Lé;_\-‘”’-f -

sl it 1e frei
i o L
I % e

dsoey

G Scanned with OKEN Scanner



Guidelines for Contributors

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
A4 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 not appear on any other page.

The manuscript should 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
format in a 3.5 inch floppy diskette or CD-ROM and
via e-mail to sbmnengg@rediffmail.com OR
kakoriavinod@rediffmail.com

All tables. Charts and graphs should be prepared on
separate sheets. They should be numbered
continuously in Arabic numbers as referred to is the
text. Wherever necessary, the source should be
indicated at the bottom. Number & complexity of such
exhibits should be as low as possible. All charts and

graphs should be drawn clearly and legibly. Figures
should contain self-explanatory titles.

< Db

mn*mm (USA, MBA),

Use stops after initials (J.K. Saini)

Place the references at the end of the manuscript
following the endnote. The list should mention only
those sources which have been actually cited in the

70

text or notes.

Follow the Author-date (Harvard) system in tat
reference:: e.g. Hooda (1997) observed that ... A study
(Grover et. Al. 1998) found that........... . when it s
necessary to refer to a specific page(s), cite it jn the
text as : Hooda (1997 P. 105) observed that.. Only
cited works should be included in the References
which should appear alphabetically at the end of the
paper. Follow the reference citation is accordance to
the following examples :-

Book : Narasikhan, N. V. 1994. A model for the
Commodity Price System analysis; New Delhj -
Himalaya Publications; pp 20-28.

Journal Article: Alagh, Y.K.1997. Agriculture trade
and politics. The Indian Journal of Commerce. ppl-
11

Government Publication : Annual Report 2002-03.
New Delhi; Govt. of India, Ministry of Finance,
Department of Banking.

Chapter in a Book : Gilberto Mendoza. 1995. A primer
on marketing channels and margins. Pages 257-276
in Prices, Products and People (Gregory ] Scott, ed. )
London. Lyone Rienner Publishers.

Book review must provide the following details in
this order : Name of author (s), title of book reviewed,
Place of publication, publisher, year of publication,
number of pages including preliminary pages, and
price with binding specifications such as paperback
or hard board.

The Editor reserves the full unfettered right, and the
sole discretion to accept or refuse an article for
publication, he is under no obligation to assign
reasons for his decision. Authors may also be
requested to revise their manuscripts, if necessary,
before they can be accepted for publications.

Soch - Mastnath Journal of Science & Technology

CX Scanned with OKEN Scanner



SOCH - MASTNATH
JOURNAL OF
SCIENCE & TECHNOLOGY

A Quarterly Journal of Shri Baba Mastnath Engineering College
Asthal Bohar, Rohtak - 124 021

Subscription Rates
Annual - Rs. 500.00
Single Issue - Rs. 150.00

Subscription Form
(This form can also be typed & sent)

I have enclosed herewith a Demand Draft payable to Principal, Shri Baba Mastnath
Engineering College, Asthal Bohar, Rohtak for Rupees 500/- as Annual subscription for
Soch - Mastnath Journal of Science & Tech.

-----------------------------------------------------------------------------------------------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
.

Signature

C} Scanned with OKEN Scanner



- CONTENTS

Arrest of a Finite Crack Weakening an Infinite Plate 1
PK. Bansal, Vishnu Kant, Namrata Jain

Ant Routing Algorithms for Mobile Ad Hoc Network . 5 |
Rajeshwar Singh, Dr DK Singh, Babu Lal Shahu, Yogesh Misra

“Role of ERP in Supply Chain Management System”™ 10

Jagbir Ahlawat

Designing the Framework for Research Tools for the Analysis of Web Crawl Data 14

Dr. (Mrs)ElaKumar, Yashwant Singh Sangwan p

Total Quality Management (TQM) Applied to Self Financed Engineering Institutions
A Quality Function Deployment (Qfd) Approach 19
Er. Dharampal Yadav

Bancassurance : A Win-Win Solution For Banking & Insurance Companies 34
Dr. Ravi Kumar Gupta, Ashumani Bhatia, Ritu Gupta

Automatic Learning-Based Manet Cross-Layer Parameter Configuration 40
Er. Surjeet, Er. Jitender Khurana

Development of Haryana through Energy Conservation 46
Prof. Amit Gupta, Dr. H.M. Rai, Er. Subham Gandhi

A Quantitative Software Testing Model Based Upon Sdic and STLC Mapping 49
ShrutiChamola, Akshay Shukla, Dr. P K Bhatia

Total Quality Management Applied To Engineering Education (A Case Study) 54 '
Er. Dharampal Yadav, Ashwani Arora

Inspeption & Maintenance of Stacks : Proposed Guidelines 61
ManojKr Gupta, V.K. Bajpai, TK. Garg

A Quantitative Software Testing Model Based U -
pon Sdic and STLC M
Akshay Shukla, Shruti Chamola, Dr P K Bhatia WG 65

(RNI No. HARENG / 2006 / 22052)

Shri Baba Mastnath Engineering College

(Recognised by : A.I.C.T.E. Govt. of India, Affiliated to M.D. University, Rohtak)
ASTHAL BOHAR, ROHTAK-1 24021

G Scanned with OKEN Scanner



