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WE HAVE EVERYTHING BY GLOBALIZATION, WE HAVE NOTHING BY
GLOBALIZATION
In cintent to Indian Economy

Globalization has now come to be one
of the most frequently used terms in politics
and economics. It is being projected as the
common objective of the wholl humankind.

Itis seen as a conscious and active proc-
ess of expanding business and trade across
the borders of all states. It stands for expand-
ing cross border facilities and economic link-
ages. This is to be done with a view to secure
an integration of economic interests and ac-
tivities of the people living in all parts of the
world. The objective of making the world a
truly inter-related, developed global village
governs the on going process of globalisation.
It seeks to teansform the existing interna-
tional economic system into a unfied system
of global economics. In this system, the
globalised economic activities will ensure
sustainable development for the whole
world. Therefore, itis said that, "globalisation
represents the desire to move from national
to a global sphere of economic activity."

Globalisation has many meanings de-
pending on the content and on the person
who is talking about Though the presuse
defination of globalisation is still unavailable
a few definations are worth viewing says
that the process globalisation not only in-
cludes opening up of world trade, develop-
ment of advanced means of communication,
internationalisation of financial markets,
growing importance of MNCs, population
migrations and more generally increased
mobility of persons, goods, capital, data and
ideas but also infections, diseases and pollu-

Manashee Moral
TDC 3rd year

tion. Ideally, it also contains free inter - coun-
try movement of labour. In content to India,
this implies opening up the economy to for-
eign direct investment by providing facilities
to foreign companils to invest in different
fields of economic activity in India, remov-
ing constraints to the entry of MNC in India
allouing India companies to enter ‘into for-
eign collaborations.

IMPACT OF GLOBALISATION ON
INDIAN ECONOMY:

The noval 'Tale of Two cities' of charles
Dickens begins birth a piquant description of
the contradictions of times : It was the best
of times, it was the worst of times, it was the
age of wisdom, it was the age of foolishness,
it was the epach of belief, it was eapch of in-
credulity; we had everything before us, we
had nothing before us.

At the present, we can also say about
the Tale of thus Indias: we have the worst of
times, There is sparkling prosperity, there is
stinking povetry. We have dazzling five star
hotels side by side with darkend ill-starred
hovels. We have by Globalisation, we have
nothing by GLOBALISATION.

Though some economic reforms were in-
troduced by the Rajiv Gandhi Govt. (1985-
89) it was the Narasimha Rao Govt. that gave
a defite shape and start to the new economic
reforms of globalisation in India. Presenting
1991-92 Budget, financial Minister
Manmohan Sing said, After four decades of
playing for industrialisation, we have now

Y8 = WFNT- 6559



reached a stage where we should wellcome,
rather fear, foreign investment, direct foreign
investment would provede access to capital,
technology and market. In the Memorandum
of Economic politices dated Augusta 27,1991
to the IME, the financial Minister submitted
in the concluding paragraph : The Govern-
ment of India believed that the policies set
forth in the Memorandum are adequate to
achieve the objectives of the program, but
will take any additional measures appropri-
ate for this purpose. In addition the Govern-
ment will consult with the fund on the adop-
tion of any measures that may be appropri-
ate in accordance with the policies of the
fund on such consultations.
STEPTOWARDS GLOBALISATION :

Indian economy was in deep crisis in
July 1991, wher foreign currency reserves had
plummeted to almost 1 billion; Inflation had
roared to an annual rate of 17 percent; fiscal
dificit was very high and had become unsus-
tainable; foreign investors had lost confi-
dence in India economy. Capital was flying
out of the country. Along with these bottle-
necks at home. many unforeseeable chafges
swept the economics of nation in western and
eastern Europe, South Asia, Latin Amecira
and elsewhere around the same time. These
were the economic compulsions at home and
abroad that called for a complete overhaul-
ing of our economic policies and programs.
Major measurls initiated as a part of the
globalistion strategy in the early nineties in-
cluded the following :

Davaluation

The first step towards globalisation was
taken with the announcement of the devalu-
ation of India currency by 18-19 percent
against major currencies in the international

SO SRR

foreign exchange market. In fact, this meas-
ure was taken in order to resulve the BOP cri-
sis.

Disinvestment:

In order to make the process of
globalisation smooth, privatisation and lib-
eralisation policies are moving along as well.
Under the privatisation scheme, most of the
public sector undertakings have been sold to
private sector.

Dismantting of The Industrial Licensing Re-

At present, only six industries are un-
der compulsory licensing mainly on account-
ing of environment safety and strategic con-
siderations. A significantly amended
locational policy in ture with the liberalised
licensing is in place. No industrial approval
is required from the Government for loca-
tions not falling within 25 kms of the periph-
ery of cities having a population of more than
one million.

Allowing Foreign Direct Investment (FDI):
The Department has put in a place lib-
eral and transperant foreign investment
regims where most activities are opened to
foreign investment on automatic route with-
out any limit on the extent of foreign owner-
ship. Some of the recent initiatives taken to
further liberalise the FDI regime. Inter alias,
include opening up the sectors such as
insurence ( Upto 265); development of
intrgrated township (upto 100%) defence in-
dustry up to (2.6%) tea plantation (upto 100%
subject to disinvesment of 2.6% within five
years to FDI) enhancement of FDI limits in
private sector banking, interest service pro-
viders (ISP) without gateways; electronic
mail and voice mail to 100% foreign invest-
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ment subject to 2.6% divestment
condition;edtc..The Department has also
strengthened investment facilitation meas-
ures through Foreign Investment Implemen-
tation Authority (FIIA)
* Absolition of the (MRTP) Act, which
necessitated prior approval for capacity
expansion.
* The removal of quantitative restrictions
onimports
* The reduction of the peak customs tarrif
from over 300 percent prior to the 30 percent
rate that applies now.
* Non Resident Indian Scheme :- The general
policy for Foreign direct investment as
available to foreign companies are fully
applicable to NRIs as well, in addition Govt.
has extended some concessions esp for
overseas corporate bodies having more than

60% stock by NRIs.

THE BRIGHT SIDE OF GLOBALISATION :-

The rate of growth of GDP of India
has been on the increase from 5.6% during
1980-90 to 7% in the 1993-2001 period . In
the last four years, the annual growth rate
of the GDP was impressive at7.5% (2003-
04), 8.5% ( 2004-05), 9% (2005-06) and 9.2%
(2006-07). The foreign exchange reserves (
as at the end of the financial year) were
39 billion (2000-01). 107 billion (2003-04),
145 billion (2005-06) and 180 billion ( in
Feb,2007 ).

India controls at the present 45
percent of the global outsourcing market
with an estimated income of 50 billion.

In respect of market capitalization (
which takes into account the market value
of a quoted company by multiplying into
current share by the number of sharesin
issue), India is in the fourth position with
894 billion after the US (17,000 billion), Japan
(4800 billion) and China (1000).

The cumulative FDI inflows from
1991 to Sept'2006 were Rs 1,81,566 cores .
The sectors attracting highest FDI inflows
are electrical equipments including n
computer software and electronics{18%)
service sector (13%) telecommunication
(10%) ,transportation industry (9%) etc. India
has surpassed south Korea to become the
fourth target recipent.
THE DARK SIDE OF GLOBALISATION :-
Growth of unemployment and
poverty :- The proportion of the unemploy-
ment to the total labour force has been
increasing from 2.62% (1993-94) to 2.78%
(1999-2000) and 3.06% (2004-05). In absolute
figures, the number of unemployed had

been in those years 9.02 million ,10.51

million and 13.10 million respectively . (
Economic servey 2006-07)

About the impact of globalisation, in
particular on the developoment of India,
the ILO reports (2004) stated : In India , there
had been winners and losses . The lives of
the educated and the rich had been
encriched by globalisation. The information
technology (IT) sector was a particular ben-
eficiary. But the benefits had not yet the
reached the majority. Significant numbers
of non-pernnial poor, who had worked hard
to escape poverty. Power was shifting from
elected local institution to unaccountable
trans-national bodies. Western percuptions,
which dominated the globe media , were not
aligned with local perspective; they encour-
aged consumerisn in the midst of extreme
poverty and posed a threat to cultural and
linguistic diversity.

Growth of sum capitals :- In his 2007-
08 Budget speech, Finance Minister
Chidambaram put forth a proposal to pro-
mote Mumbai as a world class financial
centre and to make fiancial service the next
growth engine of India . But of its 13 million
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population, Mumbai city has 54% in slums
. itis estimated that 100 to 300 new fami-
lies come to Mumbai every day and most
land up ina slum colony. Prof. R.N. Sharma
of the Tata Institute of Social Science says
that Mumbai is disintegrating into slums.
from being known as the slum capital of In-
dia and the biggest slum of Asia, Mumbai
isw all set to become the slum capital of
the world. :

" The population of Delhi is about 14
millin of which 45% population lives in
slums, unauthorized colonies, JJ clusters and
undeveloped rural areas. During dry
weather these slum dewellrs use open area
around their units for defecation and the
entire human waste generated from the
slums alongwith the additional wastewater
from their households is discharged un-
treated into the river Yamuna.

The number of rural landless families
increased from35% to456% during (1987-
1999) period, further to 55% in 2005. The
farmenrs are distined to die of starvation or
suicide. Replying to the short duration dis-
cussion on Import of wheat and agrarian
Distress on May 18, 2006. Agriculture Min-
ister Sharad Power informed the Rajya
Sabha that roughly 1,00,000 farmers com-
mitted suicide during the period 1993-2003
mainly due to indebtedness.

The Government should take
immidate steps to increase agricultural
production and creat
employment opportunities in the rural
parts, to reduce the growing inequality
between urban & Rural areas and to decen-
tralised powers and resources to the
panchyati Raj institutions for implement-
ing all works of rural development steps
should be taken for early linking of the
rivers especially in the south-bound ones,

additional_

for supply of the much -needed water for
irrigation.

Itshould be remembered that with-
out a sustainable and productive growth
of the agriculture sector, the other types of
development inany sphere will be unsta-
ble and illusory. Despite the concerted de-
velopment in manufecturing and service
sector, despite the remarkable inflow and
overflow of foreign reserves, agriculture is
still the largest industry providing to about
60% of the work force in India .

Mere growth of the GDP and others
atthe macro level inbillions does not solve
the chronic poverty and backward level
of living norms of the people at the micro
level. The growth should be sustianable with
human development and decent employ-
ment potential. The welfare of a country
does not percolate from the top, but should
be built upon development from the bot-
tom.

. India should pay immediate atten-
tion to ensure rapid development in edu-
cation, health water and sanitiation, labour
and employment so that under time-bound
programms and targets are completed
without delay. A strong foundation of hu-
man development of all people is essential
for the social, potential and economic de-
velopment of the Country.

From the above essay we can say
that with the onset of reforms to liberalise
the Indian economy in July of 1991, a new
chapter has dawned for India and her bil-
lion plus population. This period of eco-
nomic transition has had a tremendous
impact on Indian economy and its effects
over the last decade can hardly be over
looked . Besides, it also marks the advent of
the real integration of the Indian Economy
into the global economy.
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On a recent visit to a young friend’s
residence. I saw a decorative plaque on the
wall, which read: “All men do their due. no
man lives to fulfill others’ expectations.”

- Older people might want to modify these state-
ments, add some provisos and draw a line. It
could however be salutary for some to have
this particular plaque adorning the wall. It
might act as a check on those who go beyond
the reasonable limits of what one can fairly ex-
pect of other people.

I suppose we all try, to some extent, to
foist our ideas, our ways and our own outlook
on other people and, from time to time, we
make unwelcome demands and try to get our
own way with them. If they persist in holding
their own ideas for the consummation of a task,
we think or hold them in disregard, seek ven-
geance or even write them of f as bloated ego-
tists. We can also go to the extent of christen-
ing them as ungratful or unkind people.

This attitude seems so universal that it
might be synonymous to human nature. If re-
vised and measured to a minimum, our per-
sonal relationships survive it well enough. We
bicker along in our efforts to change someone
for the better, as we see it, or get our own way
or make them do what we think best for them,
many a times against their will. Little do we
ponder if there rages an inner conflict in their
minds, wanting to protest but silently oblig-
ing, so as to maintain a placid relationship. But,
if this feeling that others must live up to what
we expect of them is excessive, then there may
be a lot of bad blood and many a soul may be
hurt and bleeding. The submissive lead frus-

trated lives. There are failures who might have
been otherwise successful if they had not
“strayed into the rough”, so to speak. Mental
upheavals may stain the tapestry of many a
life.

Live And Let Live

Ms. Seema Dutta, Associate Pz‘#esson
: Dept. of History

Sometime we come across people who
are anxiously trying to placate others around
them because they want the world to approve
of them and be the centre of adulation. This ab-
negation of self does not emanate solely from
love for one’s fellow human beings and choos-
ing to live a life in service to them, but also from
an ardent desire to be approved of by all and
sundry. An overstated effort to satisfy others can
distort one’s personality. Consciously or uncon-
sciously, one strives to live up to expectaions
of someone or the other. These efforts can be
weighted by the passion shown by the person
for the task or action in question. The humblest
effort made from one’s heart weighs more than
a dozen of the same made from the desire to be
aproved of by others. A simple deed, which is
inspired by the heart and driven by true pas-
sion and motivation can win over a hundred
people, while a deed, however extravagant, if
inspired by the selfish motive of self-apraisal,
and devoid of true passion, does not bring one
any closer to peoples’ hearts, or at least not for

long. If anything, they may push the person fur-

ther away, once the true source of his inspira-
tion is revealed.

- S0, what one might discern from this is a
massage to live and let live. If each man lives
his own life to the fullest, then this world would
surely become nothing less than paradise, for
in each body walking the earth shall dwell a
god, capable of anything under the sun. But, the
path to that is a very long one, but one that has
a destination and that destination can be
reached, if we all make an effort to better our-
selves, thereby bettering the world. If no man is
made to serve another forcibly, and if he serves
only humanity, then, in the end, his efforts shall
bring about the betterment of not only himself
and the entire world, but also every person liv-
ing in it.
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O friend, now
spurts the sylvan spring

O friend, now
spurts the sylvan spring
to cast the carmival colour
allupon the pastoral prime,
exult, O friend,
exult your merry time.

Sfull many a flower
from your bouquet of beauty
fans out fragrance
allo’er,
dribble the floralgrail

of honeyin streamlet,
already the bird
to drink beauty
is in weary wait.

now listen to
the sprightly song

up in the light of the virgin Venus

to whose surge

rings the Lyre

in the twinRling tower
of my honey hour,
where, [ust
like the divine damsel
in dances lost
runs ungirt.

exult, then, o) friend,
ere runs out the day
exult your original play.

Origin : Jyotiprasad Agarwala’s
O sakhee aji yauvana vana juri
vana vasanta munjari.....

Translated from Assamese by :
Pronab Deka
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SBMS COLLEGE : THE LEADING EDUCATIONAL INSTITUTE OF

SUALKUCHI

On 1st August, 1963 an institution of
higher education was established at the Silk Vil-
lage "Sualkuchi" on the 42 bighas (14 acres) of
land that was donated by two great vaishnavite
monk -- Late Budram Mahanta and Late
Madhab Mahanta. So, this institution was
named after their names respectively and is
known as Sualkuchi Budram Madhab
Satradhikar College (SBMS College). The local
people and eminent men like Late Hrishikesh
Dewan and Late Lohit Dewan also helped in its
establishment. Sualkuchi is well known for its
silk handloom industries and also known as 'The
Manchester of Assam'. :

In1963, SBMS College was started with 363
students and with the Arts stream only. Today
it has completed 49 years and enters in its
glourious 50th years. More than 1200 students
are reading here in Arts and Science stream. Its
strength of teaching staff is 43 and some tempo-
rary teachers are also appointed by college au-
thority to help us in our studies. In 2005, the
college has been accrediated "C " Grade by
NAAC.

The founder president of SBMS College
was Late Dr. Ganesh Ch. Das, a famous doctor
of Sualkuchi who also helped in the establish-
ment of our Ganesh Das High school. Late Dr.
Narayan Ch. Kakati was its founder vice presi-
dent and Late Hem Kanta Das and Late Prof.
Karmeswar Baishya were its It. Secretaries. The
college came under the system of deficit grant
in aid in December, 1972. Late Dr. R.C. Rastogi

Nilotpal Das
TDC 3rd Sem.
(1963-1969) was the first and founder principal
of SBMS College. The present principal of our
college is Dr. Dipesh Chandra Bhagabati and
Sri Tua Kataki is the vice principal of SBMS Col-
lege.

SBMS College was established for the
higher education of the students and since its
establishment it has been doing its duty per-
fectly till today and will do in future. It offers
higher education eg. H.S. and Degree course for
both boys and girls. It has created an environ-
ment of study through its rapid educational
proress. Many students from our college have
got star Marks, 1st Division in H.S. Examina-
tions and some students secured 1st class in De-

-gree Exam. In 2012 H.S. Exam a student secured

Distinction and the pass percentage of Science
stream is increased to 88 % approximately. The
Science stream of SBMS College was estab-
lished in 1989. Besides H.S. and Degree courses,
our college also offers vocational courses in
computer at the H.S. level and BCA and BBA
courses too. Contact contres of K.K. Handique
Open University and IDOL are also available
here.

The college has the credit of having a
number of poets, authors and artists in the teach-
ing staff. Prof. Dimbeswar Saikia is known as
"Anubhav Tulashi' for his charming poems that
were published by OXFORD University Press,
Penguin India. Dr. Chittaranjan Das is also a well
known poet. Prof. Banajit Baishya, Dr. Dipul Ch.
Das have written texbooks in their own disci-
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plines. Some students like Kasmiri Oja own
Gold medal in 'Borgeet' and silver medal in
'Modern Assamese Song' and Sangita
Rajbongshi own the Gold medal in '‘Bongeet' in
the Youth Festival of Gauhati University, 2011
and brought glory to our college. Our prof. Mrs
Banti Borah is a reputed singer.

Our college provides us many facilities
such as internet facility, library facility (the col-
lege library has about 30000 books), pure drink-
ing water facility (contrubuted by 'Agragami
Yuva Mancha) It also helps its poor students
through students' welfare fund and gives the
opportunity of scholarship to lower caste stu-
dents and group insurance scheme to our stu-
dents. Government also helps our college . A

new college building was contributed by our

Health Minister Dr. Himanta Bishwa Sarma.

SBMS Collge is the eminent educational
institute of Sualkuchi, Assam. Our every teach-
ers always try to increase our knowledge and
much help in our stiudies. Besides these they
also try to develop our literary and other po-
tentialities through some college megazines
such as, "Anubhuti", "Arunav", "Asomiya". We
all students are grateful to them. Because
through ther hardworks today our college has
achieved its present eminent status. We will
always try for the development of our college
and wish for its rapid development in educa-
tion and in every sector.
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THE INFLUENCE OF THE FAMILY IN THE DEVELOPMENT OF THE CHILD

The famiy is the primary unit where a
child is born. The new bron baby gets, first iden-
tity in the family. Identities of the baby such as
his or her name, religion, caste, creed, race-eve-
rything is determined by the family at the very
moment of birth in a particular family. Geneti-
cally a child possesses certain qualities from
parents or for efathers which takes a particular
shape in due course of time of the development
of the child. Particularly, it inherts its physique
and intlligence by birth. Emotional, mental, Psy-
chological and social dimensions of personal-
ity are mostly shaped by the family environ-
ment with the passage of time when a child
grow up. '

At the very initial stage a child is com-
pletely dependent upon his or her parents,
more particularly on mother, because it is the
breast feeding that ties a baby with its mother
indespensively. After a certain period of devel-
opment, the child's physical development
depnds upon the kind of food provided by the
family. The quality of food provided by the fam-
ily indirectly depends upon the economic con-
dition of the family and some social factors such
as religious belife and the food habit of the par-
ticular community where the child born. The
physical health and grow of a child thus de-
pends upon completely the care taken by the
family.

The development of the mental life of a
child is also influenced by the family environ-
ment. The family environment has its various

Arpana Nath
Asstt. Prof. Education

dimensions like mental, emotional, social, reli-

gious etc. the mentality of a child is determined
by the mental and psychological environment
of a family. The kind of mental activity that is
practiced in the family has its influence upon
the mental life of a child. The mood and kind of
coversation of a family has its indirect impact
upon the behavior and style of taking of a child.

The emotional relationship that exists
among the members of a family has its impact
upon the child's emotional life. The feeling of
emotional security and insecurity grows from

‘the very emotional environment of the family.

If the emotional feeling among the members of
a family is very congenial cordial and peaceful,
it will certainly help to develop a healthy emo-
tional and ideal way of life of a child. If we ana-
lyse deeply the root of disturbed emotional life
of adulthood we can find that it lies on the un-
healthy emotional experiences of childhood in
the family enviornment. In today's competitive
world, healthy and sound emotional life is con-
sidered most significant to be succesful in every
field. Soit is the family, it is the parental emo-
tional bond it is the healthy emotional relation-
ship among the family members, it is the emo-
tional care taken by the family members and
parents of a child, which is ultimately respon-
sible for the development of a healthy emotional
life of a child.

It is generally believed that intelligence is
inherited by birth. But it is also equally true that
inherited intelligence finds its scope to express
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through the family environment at the early
stage of life of a child. The inherited intelligence
will remain dermant untill and unless it will
find scope for exposer. No doubt at a certain
stage, the child will try to express himself or
herself, but this task of expressing oneself will
be easier if the family environment at the initial
stage of the life proceides that scope.

The religious life of a child is also deter-
mined by the family. The religious rules, regu-
lations and ritulas that are followed in a family,
determine the future religious life of a child. The
religious attitude too is determined by the reli-
gious environment of the family.

The social life of a child is particularly in-
fluenced by the family environment. The social
status and position occupied by a family influ-
ences a child's furture social life. It becomes

- easier for a child to be socially established or

socially reeaginsed, if it comes from a family of
high soclai status or position.

The future ecenomic life, profession and

‘vocation whatever is selected by a child in their

adult life is also can not be said as completely
free from family influence. The child generally
has a tendency to follow their parents in every

‘respect. This is not exception in respect of their

selection of future profession also. It has to be
agreed to some extend that family profession
has its indirect impact upon the selection of pro-
tession of the future life. Although, in the mod-
ern age it is also true that there is exception of
it. Now a days the child of a farmer, is also be-
coming doctore, engineer etc.

The language, race, caste and creed are

‘determined by the family for a child at the very

time of its birth. ‘
Thus it may be concluded that a child's fu-
ture life is to a great extent influenced by the

family in which he or she is born and unfortu-

nately or fortunately over which he or she has
no control or has no choice.

A0 2 FFNG- 095N



GLOBALIZATIION AND TS IMPACT ON INDIAN SOCIETY: AN OVERVIEW

Introduction:

Globalization has been a critical adoption
and a process of transformation from
imperialism towards a new world order.
Though the term “ Globalization” has not been
defined precisely, yet itis frequently used
for expressing the extention of international
economy. Further, it is also used to explain
- international political relation. As a broad based
concept globalization maintains an intimate
relationship with human development,
elimination of poverty, trade, job opportunities,
environmental issues and many more. Itis due
to this thatalmost all the Countries of the world
welcome globalization as the means of
economic development.

Concept of Globalization:

Though a precise definition of the
globalization is still unavailable, different
people and different countries have defined
it in different ways. Some definitions are such
as...

“ Globalization refers to all those process
by which the people of the world are incorpo-

rated into a global society”- Mortin Albrow

(1990)

“Globalization can be thought of as
process which embodies a transformation of
the special organization of social relations and
Transactions”- David Held (1999)

“ The world is becoming a global
shopping mall in which ideas and products

Tapan Das
Asstt. Professor, Pol. Sc.

are available everywhere at the same time “ -
Rozaleth Moss Kantar (1995)

From the above definitions itis seen that
the globalization is a process which opens the
market for all and removes government
restrictions on import-export. In short ,
globalization means-

1. Free flow of capital across the border.
2. Removal of trade barriers.

3. Freeflow of technology.

4.  Free movement of labour.

Impact of globalization on Indian Society :

The globalization was introduced in India
as a sequel to adoption of the New Economic
Policy in 1991 during the regime of the former
Prime Minister of India P.V. Narasimha Rao
led Congress Government. With this began the
process of liberalization, privatization and glo-
balization. The process of globalization has been
an integral part of the recent economic
progress made by India. Globalization has
played a major in export-led growth, leading
to the enlargement of the job market in India.

One of the major forces of services
globalization in India has been in the growth
of outsourced IT and Business process
Outsourcing (BPO). The last few years have
seen an increase in the number of skilled
professionals in India employed by both local
and foreign companies to service customers in
the US and Europe in particular. Taking
advantage of India’s lower cost but educated
and English-speaking workforce and utilizing
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global communication technologies such as
voice over IP (VOIP), email and internet ,
international enterprises have been able to
lower their cost base by establishing
outsourced knowledge -worker operation in
India.

As a new Indian middle class has
developed around the wealth that the IT and
BPO industries have brought to the country,
new consumen base has developed .
International companies are also expanding
their operations in India to service this massive
growth opportunity.

Notable examples of International
companies that have done well inIndia in the
recent years including Pepsi, Coco-Cola,
McDonald’s and and Kentucky Fried Chicken,
whose products have been well accepted by
Indian at large.

Globalization in India has been

.advantages for companies that have ventured

in the Indian market . By simply in increasing
their base of operations, expanding their
workforce with minimal investments and
providing services to a broad range of
consumesrs, large companies entering the
Indian market have opened up many profitable
opportunities.

Indian companiés are rapidly gaining
confidence and are themselves now major
players in globalization through international
expansion. From steel to bollwood, from cars
to IT, Indian companies are setting themselves
up as powerhouses of tomorrow’s global
economics.

There is an international market for
companies and for consumers there is a wider
range of product to choose from. Increasing
flow of investments from developed countries

to developing countries like India which can

be used for economic reconstruction . Greater
and faster flow of information (through TV and
internet) between countries and greater
cultural interactions has helped to overcome
cultural barriers.

Positive Consequence:

InIndia globalizations has broughta great
revolution in the communication, technology,
ideas etc. All the developed nations such as
America , Britain, Japan, France etc. including
IMF, WB, WTO etc. see the progress of the
world in the new economic reforms. It is true
that enhanced trade and capital flows have
produced positive effects for some countries

in the developing world. In our country

globalization brings new ideas, technology,
information, resources and markets. It also
brings systematic changes in the social, cultural
and political sphere in India. In this relation
Dr. Tirupathi Reddy also expresses that
globalization process has produced varied
different and in its place increased new ideas
and thoughts among the noted =2conomist,
Surjeet Bhalla opines strongly that a great
numbers of the poor has beenrevoked during
the period of Globalization. Besides, it is seen
that telephone , car , T.V. and other essential
electornic goods. etc. have been cheaper under
the Indian new economic reforms. Thus, glo-
balization has given new culture, secular
thoughts, cheaper goods, new markets etc. to
our society.

Negative Consequence :

Though globalization has brought a
change in the global trade and capital flows, it
has created bad impact on social set up in our
country. Here discuss some of negative
consequences which are as follows:-
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A. Increasing gap between poor and rich :

Though globalization increases capital
flow and investment, it has a polarizing effect
on the world economy. Globalization does not
help the developing countries like India to
take its fullest advantage. In short, the singular
-defining feature of Globalization at the
International scale is the growing of
inequalities . The growing of inequalities
between countries and the growing of in-
equalities inside the countries between the
rich and the poor has now become a common
picture . For example , the rich people become
richer by using their capital and on the other
hand, the poor people became poorer due to
lack of capital.

B.  Uncertainties of the small scale industries:

Due to the entrance of multinationals, the
local industries are threatened. Particularly the
small scale industries also come under cloud
mainly due to lack of proper structure and
stiff competition with multinationals. Such a
situation has adversely affected the small scale
industries in developing countries like India.
C. Increase the problems of Unemployment:

In some cases , globalization creates
unemployment. This view is based on the fact
that the developing countries fail to sustain
their industries in competition with the
multinationals and a large number of them
either become sick or fail to survive leaving
the workers remain unemployed
D. Environmental degradation :

Enviormental degradation is an issue
which has been debated ferociously in various
international meetings and it has to be accepted
that Globalization is one of the most important
factors that has aggravated the situation.
Taking to the example of construction of large

scale of dam inIndia particularly Assam state
creates lots of environmental problems whcih
has been demanded by the different
environmentalist as well as the different
organizations. '
E. Use of more Junk Foods: L,
Fast food chains like MCDonald and
Kentucky Fried Chicken (KFC), are spreading
in the developing world . People of our country

are consuming more junk food which an
adverse impact on their health. Apart from
the health concerns, there is something else
that globalization has been critied for, and it
is the acquisition that it has opened flood
gates for restaurants and ciateries which are
insensitive to the religious belief of the host
nation.

Conclusion :

From the above discussions it is seen that
the globalization has both positive and
negative impacts on the society. Taking to the
positive consequences of Globalization such as
people have obtained new knowledge,
democratic thoughts and culture, advanced
technology and cheaper goods etc.. On the other
hand , looking to the negative sides i.e.
insecurity of job, decline of social security of
the peoples, increasing of social in justice,
increase of gap between poor and rich and
growing of unemployment problems ect..
aresadversely effects on our society.Another
most negative consequence of globalization is
decline of societal norms and values which
creates a situation of disturbance in the society.
The growing youth unrest and hooliganism is
became another problem in the society.

Instead of being the existence of the
drawbacks people cannot escape from the
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influence of globalization, So there is urgent
need to take immediate step to protect the
people as well society from the purview of
bad impact of globalization. The government
should make policy to cope with the changing
scenario so that increase agricultural
production in the rural areas , create additional
employment opportunities in the rural parts, to
reduce the growing inequality between urban
and rural areas, to reduce the increasing gap
between poor and rich people and to
decentralize powers and resources to the
panchayatiraj institutions for implementing all
works of rural development. Steps should be
taken for increasing consciousness of the people
as well as society as a whole.
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Sankaradeva’s concept of God
A Philosophical Study

Srimanta S’ahkardeva, the founder of
Neo-Vaignavite movement of Assam was a gen-
ius, who is known by all sections of the
assamese society. He was a living personality
whose thought and creation influenced every
aspect of assamese life. He dreampt of a de-
mocratized assamese society and tried his level
best to actualize it by means of his Neo-
Vaignavite faith in the fifteenth century. In this
present century also he remains as a hidden
force for all of the assamese people. Though
Sarikaradeva was not an academic philoso-
pher or speculative thinker, there is scope to
interpret him as a philosopher. His ideal was
not to propound a religion supported by dis-
cursive reasoning and abstract thinking, but
to propagate a simple system based on devo-
tion and faith. In-fact, his religion was the out-
come of the demand of the prevailing circum-
stances of that time. Sankaradeva’s Neo-
Vaisnavism is also known as Eka-Sarana
Nama-Dharma or Mahapurusia dharma which
signifies the religion of taking shelter in one
Deity.

Like all other existing religions the con-
cept of God plays a vital role in the philoso-
phy of Sankaradeva. The main tenet of
Sankaradeva’s philosophy is non dualism. Ac-
cording to him, God is one and He is the Ulti-
mate Reality. For him, jiva and jagata are noth-
ing but appearance of Brahman. God is the
creator, preserver, and destroyer of the world.
He is both immanent and transcendent of the
world. Sankaradeva emphasizes on both the

personal and impersonal aspects of God and

Banti Borah
HOD Philosophy

also believes in the incarnation of God.
Sankaradeva gives importance on the merit of
adoring and worshiping Krishna as the one
and the only God.

Sankaradeva’s Neo-Vaisnavite movement
mainly derived its theologism from Bhagavata

Purana and Gita. He however followed con-

sistently the commentary of Sridharasvami, an
ascetic of the Monistic school of Sankaracarya.
The Bhagavata Purana explains God as the ul-
timate essence of the universe. He conceives
God as the absolute reality of this universe.
God is real while everything else is false. The
Bhagavata Purana describes God as immanent
as well as transcendent and having both
nirguna (attributeless) and saguna (full of at-
tribute) aspects. Without denying the imper-
sonal aspect Sanikaradeva gives stress on
saguna aspect of God. In his famous work
“Kirtana- Ghosa” Sankaradeva describes the
twofold aspect of God and there he says that
as indeterminate God is not comprehensible,
devotees including the gods (devas) worship
and adore His beatific form as Narayanal.
Madhavadeva also describes God as nirguna,
devoid of adjuncts (upadhirahita) and of the
nature of effulgence (jyotirupa) but recom-
mends Krishna for the devotion?. So both
Sarikaradeva and Madhavadeva accept the
nirguna and saguna aspects of God. In-fact,
Sankaradeva was of the opinion that when the
Supreme Reality is viewed as the conjurer of
the world-show or as the creator, sustainer and
destroyer of the world, it appears as the per-
sonal God receiving adoration from devotees.
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This personal God is then known as Bhagavat
or Isvara. But when the same reality is viewed
from a purely idealistic view-point, without
having any connection with the creation, it is
conceived as the indeterminate, impersonal
Brahma. So, when Brahman manifests for the
creation He is known as Narayana or Vasudeva.
Sankaradeva uses various synonymous
names of Narayana like, Vasudeva, Kesava,
Madhava, Janardena, Govinda, Krishna etc. Ac-
cording to Sankaradeva, the Supreme Being
or Narayana possesses the three attributes Sat,
Cit and Ananda. He is pure bliss, self differ-
entiated and ground of all life. He is infinite
in nature and attributes. He is omniscient,
omnipotent, creator, preserver and destroyer of
all. Sankaradeva considers Narayana as both
the cause as well as the effect of this creation.
The Supreme Reality or God is called by vari-
ous names. Sankaradeva writes in Nimi-
Navasiddha -
Brahma paramatma bhagavanta eka tattva
Eka rase tini nama laksana bhedata.

“God as the director and controller of
sense in known as Paramatman and as a crea-
tor, preserver and destroyer of the world He is
Bhagavat, when God appears to yogins in their
meditation after the disappearance of igno-
rance, He is called Brahman. Brahman,
Paramatma and Bhagavat are the names of the
one Reality. The same reality is called by dif-
ferent names owning to different characteris-
tics seen from different angles.” ?

From the philosophical point of view
Sankaradeva can be considered as a monist.
In order to establish his monistic position
Sarikaradeva tries to show the unreality of the
world and the individual selves. For him, Brah-
man is the sole reality of the world. He is the
soul of this universe. For Sankaradeva, jiva
and jagata are creations of Paramatama. In the
body of each living being, the Paramatma is

A A

present as Atman. The individual self is a part
of God tied down with illusion. He observes
that mind or manas, which determines the
quality and activity of the body is the product
of maya. Due to ignorance the embodied self
associates itself with the activities of the body.
For Sankaradeva, there is no difference be-
tween God and Soul. Brahman and Atman are
identical. The later appears as limited and fi-
nite because of its association with the body.
Sankaradeva writes, “A lamp is supposed to
give light so long as there is contact between
the wick, oil and fire; similarly, the noumenal
self goes by the name jiva and suffers pain and
miseries of the world so long as it is associated
with the body, mind and senses. But know it
for certain that that worldly existence really
concerns the body and mind and not the self.” *
Sankaradeva takes the help of
pratibimbavada to explain how one Absolute
appears as many. Paramatma is reflected on in-
dividual mind as the one sun appears as many
in the different receptacles of water. Accord-
ing to him, Paramatma is the sole reality of soul
and matter. In Kirtan-Ghosa he writes-
Tumi Paramatama jagatara Isa ek
Eko bastu nahike tomata vyatirek.’
“Thou art the Supreme Self, the only Lord of
the universe. There is no other thing except
Thee.

Like Sankaracarya, Sankaradeva ex-
plains the origin and nature of the world as
vivarta or an illusory appearance of Brahman
through the docrine of maya. Sankaradeva
applied the analogies of gold and gold orna-
ments, of clay and clay made vessels, of fire
and sparks, of yarn and cloth. Seen from the
viewpoint of absolute reality (paramartha
vicara) the gold ornaments, clay vessels and
sparks are not real but are in reality gold, clay
and fire. In the same way the jivas and the
world, which have been called parts of Brah-
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man, are not real transformations of Brahman
but are apparent names and forms.
Sankaradeva uses Advaitic analogy of rope and
snake to explain the process of evolution. So
in Sankaradeva’s opinion, though the world
and individual souls appear as real; but in the
ultimate analysis the names and forms do not
persist, and there is nothing apart from Brah-
man. In Kirtan-Ghosa he writes-
“Mukuta mandala jena subarnare bhinna
nuhi _

Micha matra nam rup jata
Ahamkara pancha bhuta tumara prithak nuhi
Prabhu paramartha visarat”

“Just as mukuta mandala is not really differ-
ent from gold, but different in names and forms
only, so also in the ultimate analysis
(paramartha vicara) ahamkara and
panchabhuta are not different from God.”

Ramanuja’s interpretation is some-
thing different from Sankaradeva. Ramanuja,
Nimbarka and others hold that the jiva is areal
part of Brahman, even as the light issuing from
fire is a part of fire. Ramanuja denies that the
creation and the created world are illusory. He
says that within the all-inclusive God (Brah-
man) there are both unconscious matter (acit)
and the finite spirits (cit). So, for Ramanuja the
creation is a fact and the created world is as
real as Brahman.

Sankaradeva holds that God is im-
manent in the world, and at same time tran-
scends it. Like S’aﬁkaracarya, Sarikaradeva also
admits maya as the power of God. Maya con-
ceals God and holds the objects of attachment
(asara visaya) unto the individual self through
avarana (concealment) and viksepa (projec-
tion). God pervades the entire universe, but is
not affected by its merit and demerits.
Sankaradeva holds the creation of this world
as lila of God. Before creation God alone was
there and after destruction there will be only
God.

Sankaradeva gives importance on the
saguna sakara worship of God. He says that
the Highest self manifests himself out of grace
for the worshippers with the help of his power
of consciousness in the form, which is the
source of incarnations of Brahma himself. This
form is above the limitations, and is all con-
sciousness and delight devoid of all differ-
ences. It is different from the world, being the
creator of all. The worshipful is thus a mani-
fested form, from which the incarnations
evolved, but at the same time, who is beyond
time, qualities and predicates (upadhi). In the
very first verse of his Kirtana-ghosa
Sankaradeva salutes this form, which he calls
Brahmarupi Sanatana and Narayana. Of all the
manifestations (avataras) of Narayana, Gopala-
Krishna is regarded as the most perfect one.
Krishna, as the adorable deity, is not consid-
ered a partial manifestation but the Supreme
Being Himself.

As a vaisnava saint Sankaradeva ac-
cepts devotion as the only means of liberation.
So he admits a close relation between God and
devotee. Sankaradeva writes in the Kirtan-
Ghosa:

Bhakatese mor hridi janiba nichay
Bhakata janara jana amise hriday
Moi bina bhakate nichinte kichu jnana
Bhakatata pare moi nichintuho ana’

In many places of Sankaradeva’s writ-
ings Narayana has been spoken as a loving
and a lovable God. He is described to be in
possession of all auspicious attributes which
attract devotees towards him. Not only does he
possess metaphysical qualities like non-dual-
ity, omnipotence, omniscience etc. but such
moral virtues as mercy, love and compassion.
Karunamaya (compassionate), Dinabandhu
(friend of the lowly), Bhakta-vatsala (beloved
of devotees), patit -pavana (redeemer of sin-
ners) and many others are His attributes by
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which He is designated. Madhavadeva in one
of his verses of Namghosa writes: “Forsaking
celestial Vaikuntha and hearts of yogins, God
comes down to that place where ardent devo-
tees sing His auspicious name.” In the words
of Maheswar Neog:
“Sankaradeva admits nirguna Brahman to be
the Ultimate Reality and jiva to be one with
Brahman. To him, Brahman is indeterminate
(nirvisesa), changeless (avikarij and eternal
(nitya). With this monistic view, Sankaradeva
seeks to combine theistic or religious idea of a
determinate personal God which is pivot of his
creed.” ®

Sankaradeva believes in the incarna-
tions of God. Sankaradeva in the opening
chapter of his celebrated work Kirtana enumer-
ates twenty four incarnations of Narayana -
Visnu. Narayana is spoken as the source of all
incarnations including Brahma, Visnu and
Siva. The first two lines of the “Kirtana-
Ghosa”have struck the above note in the fol-
lowing way:

Prathame pranamo Brahma rupi sanatana
Sarva avatarara karana Narayana’®
“ At the very outset, I bow down to the eternal
Brahma who, in the form of Narayana, is the
cause of all incarnation.”
But in some places Visnu and

Narayana have been indiscriminately used to
mean the Supreme God. Assam vaisnavism in-
cluding Sarikaradeva acknowledged the exist-
ence of various gods enumerated in the
Puranas, but all gods owe their existence to
Hari. All of them including Brahma and Siva
are subservient to Him and they are compared
to leaves and branches of a tree of which Visnu
is considered the main stem or root. Therefore,
Narayana or Visniu should be worshipped or
adored. Other deities would be automatically
pleased if Visfu, the support of all could be
propitiated. Because of this uncompromising

s

attitude towards the gods of the Hindu Pan-
theon other than Visnu and his incarnations,
Assam Vaisnavism is known as Eka-sarana-
dharma (religion of single-minded devotion).
The doctrine of incarnation
(avataravada) as the special revelation of God
is found in Gita, Puranic Hinduism and
Ramanuja. This is also accepted in Christian-
ity. On the otherhand Kabir, Guiunanak, Is-
lam and Judaism do not accept the doctrine of
incarnation. Strictly speaking Judaism and Is-
lam alone have pure monotheism. The cardi-
nal belief of Islam is contained in the Kalima:
‘There is no god, but God, and Muhammad is
His Prophet.” That God is one and is known as
Tawhid. He is eternal, without any beginning
and end. Allah is said to be compassionate and
most merciful. Allah is also forgiving to man.
From the philosophical point of view
Sankaradeva can be treated as an advaitin. It
is true that some contradictory statements sug-
gesting dualistic tendency are also found in
some places of Sankaradeva’s writings, but the
predominance of monistic ideas cannot be de-
nied. As he accepts the doctrine of Maya of
Idealistic Monism and recognizes the identity
between jiva and Isvara, Sankaradeva can be
interpreted as an advaitin. But it cannot be said
that the philosophy of Sankaradeva is exactly
identical with that of Sankaracaryya.
Sankaracaryya admits the reality as
transcendental, indeterminate and impersonal
one where there is a little scope for devotion.
Isvara again is not the highest reality. But
Sankaradeva, considering the importance of
devotion or Bhakti, conceived the highest re-
ality as a saguna one. Assamese Vaisnavas
have enjoyed the worship of or devotion to the
personal and at the same time immanent and
transcendental God Narayana. Safikaracaryya
accepts immanent and personal form of God

from the empirical standpoint
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(vyavaharikaadrsti) and He is an object of wor-
ship from a lower stand point but Sankaradeva
no where stated that devotion to Narayana is
only step from which one can mount up to the
higher level at which the indeterminate and
transcendental God can be realized. Again,
Sankaradeva nowhere stated that the personal
God Narayaria is unreal in the ultimate analy-
sis and He is real only from the practical point
of view. On the contrary, Nafayana has been
prescribed at all stages of the spiritual progress
and no distinction has been made between
vyvaharika and paramarthika view pbints.
From the advaitic point of view nirguna and
saguna aspect of God cannot be real and eter-
nal at the same time. And if it is real, it is so
only from an empirical standpoint.
Sankaradeva did not try to remove this incon-
sistency. Safikaradeva laid more stress on the
saguna aspect of God, because this aspect is
more suitable for the cultivation of devotion
by Tthe average mass people.

Conclusion:

From the above discussion it is clear
that Sankaradeva’s writings on the concept of
God clearly reflect his monistic thought. But
some inconsistencies are found in his writings,
it is because his main aim was not to build a
consistent philosophy like vaisnava saints
Ramanuja, Vallabhacaryya, etc. In-fact,
Sankaradeva is known as a religious reformer
rather than a philosopher. So he gives much
importance on the bhakti marga especially
dasya type of bhakti. For him, a devotee is a
dasa or servant to his Lord. This type of bhakti
needs a personal God who is graceful to his
devotees.

Morever, his concept of God is only an
aspect of his philosophy of religion. Through
his religion Sankaradeva tried to bring spir-
itual, social and cultural upliftment to the
whole society. He himself believed in a lively

relation between God and devotee which nec-
essarily leads to a concept of loving and lov-
able personal God. His greatest achievement
is his success in bringing the people of Assam
from a debased form of sakta trantricism to the
monotheism of his Vaisnava faith.

- Sankaradeva not only tried to give a
metaphysical description of God, but also
wanted to show the close relation between God
and man. In Sahkaradeva’s opinion human be-

‘ings are nothing but appeararnce of Brahman,

but from devotional point of view both God
and human beings are very near and dear to
each other.

In the present day context,
Sankaradeva'’s philosophy as well as his con-
cept of God has great relevance. The religion
preached by Sankaradeva was not only a reli-
gion but also a socio-cultural force. Through
this religion Sarikaradeva tried to put an end
to the rights and rituals and social evils and
tried to weed out class related differences be-
tween man and man. Now, it is our duty to
break the artificial barriers of the different
sects, and bring peace and happiness to the
society.
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The Operational Analysis of Human Develop-
ment Index (HDI)

Introduction

The Human Development Index (HDI)
is a summary composite index that measures a
country’s average achievements in three basic
aspects of human development: health, knowl-
edge, and income. It was first developed by the
Jate Pakistani economist Mahbub ul Haq with
the collaboration of the Nobel laureate Amartya
Sen and other leading development thinkers for
the first Human Development Report in 1990.
It was introduced as an alternative to conven-
tional measures of national development, such
as level of income and the rate of economic
growth. :

The HDI was created to emphasize that
people and their capabilities should be the ul-
timate criteria for assessing the development of
a country, not economic growth alone. The HDI
can also be used to question national policy
choices, asking how two countries with the same
Jevel of GNI per capita can end up with such
different human development outcomes. For
example, the Bahamas and New Zealand have
similar levels of income per person, but life ex-
pectancy and expected years of schooling dif-
fer greatly between the two countries, result-
ing in New Zealand having a much higher HDI
value than the Bahamas. These striking contrasts
can directly stimulate debate about government
policy priorities.

Revision of the Methodology of HDI

The original HDI methodology has been re-
vised somewhat for this 20th anniversary edi-
tion of the Human Development Report in 2010.
As in past Human Development Reports, the
HDI remains a composite index that measures

Dr. Dipendra Kr. Sarmah
Associate Professor of Economics

progress in the three basic dimensions— health,
knowledge and income. Under the previous
HIDI formula, health was measured by life ex-
pectancy at birth; education or “knowledge” by
a combination of the adult literacy rate and
school enrolment rates (for primary through
university years); and income or standard of liv-
ing by GDP per capita adjusted for purchasing-
power parity (PPP US$). Health is still meas-
ured by life expectancy at birth. But the 2010
HIDI measures achievement in knowledge by
combining the expected years of schooling for
a school-age child in a country today with the
mean years of prior schooling for adults aged
75 and older. The income measurement, mean-
while, has changed from purchasing-power-ad-
justed per capita Gross Domestic Product (GDP)
to purchasing-power-adjusted per capita Gross
National Tmcome (GNI); GNI includes remit-
tances and foreign assistance income, for exam-
ple, providing a more accurate economic pic-
ture of many developing countries.

" In the 2010 HDI measures the indicators
for measuring education and income were
changed for several reasons. For example, adult
literacy used in the old HDI (which is simply a
binary variable - literate or illiterate, with no
gradations) is an insufficient measure for get-
ting a complete picture of knowledge achieve-
ments. By including average years of schooling
and expected years of schooling, one can better
capture the level of education and recent
changes.

Gross Domestic Product (GDP) is the
monetary value of goods and services produced
in a country irrespective of how much is re-
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tained in the country. Gross National Income
(GNI) expresses the income accrued to residents
of a country, including international flows such
as remittances and aid, and excluding income
generated in the country but repatriated abroad.
Thus, GNI is a more accurate measure of a coun-
try’s economic welfare. As shown in the Report,
large differences could exist between the in-
come of a country’s residents, measured by GNI
or GDP.

Previously, the HDI had a form of the
arithmetic mean of dimension indices obtained
from the corresponding indicators by normali-
zation using the fixed minima and maxima. The
normalisation refers to the transformation of
indicators expressed in different units to the
unit-less quantities taking values between 0 and
1. But the HDI compiled in 2010 has a form of
geometric mean of dimension indices obtained
from the indicators by normalization based on
minima and maxima observed over the period
for which the HDI has been computed and re-
ported. Thus, the previous ‘cap’ on the income
component has been replaced in the 2010 HDI
by an ‘observed maximum’ per capita income
level. Adopting the geometric mean produces
lower index values, with the largest changes
occurring in countries with uneven develop-
ment across dimensions. The geometric mean
has only a moderate impact on HDI rankings.

Unlike the old HDI, the new HDI based
on the geometric mean takes into account dif-
ferences in achievement across dimensions.
Poor performance in any dimension is now di-
rectly reflected in the new HDI, which captures
how well a country’s performance is across the
three dimensions. There is no longer perfect sub-
stitutability across the dimensions. That is to
say, a low achievement in one dimension is not
anymore linearly compensated for by high
achievement in another dimension. The geomet-
ric mean reduces the level of substitutability be-
tween dimensions and at the same time ensures

that a 1 percent decline in say life expectancy at
birth has the same impact on the HDI as a 1 per-
cent decline in education or income. Thus, as a
basis for comparisons of achievements, this
method is also more respectful of the intrinsic
differences across the dimensions than a sim-

ple average.

The new HDI uses the natural logarithm
instead of the previously used logarithm with
the base of 10. This minor change has no effect
on the value of the income index and is moti-
vated by the fact that most of the economic lit-

‘erature uses the natural logarithm of income.

The caps in each dimension are lifted so one
can say that they are equal to the observed
maxima over the period (1980-2010) for which
HDI trends are presented.

Morover in the new HDI the methodol-
ogy for calculating the dimension sub-indices
also changed. The dimension indicators are
transformed using the maximum levels for all
sub-components observed over the period for
which HDI trends are presented (from 1980). The
minimum levels for the dimension indicators
are set as follows: life expectancy at 20 years;
both education variables at 0; and GNI per
capita at PPP $163, which is the observed mini-
mum. The choice of minimum values is moti-
vated by the principle of natural zeros below
which there is no possibility for human devel-
opment. As noted already, this way of normal-
izing has the effect of making the component
sub-indices of these dimensions vary along the
similar range. The rationale behind changing the
minimum value for life expectancy at birth from
25 years to 20 is based on historical evidence
(Maddison, 2010, and Riley, 2005)*, which indi-
cates 20 years as the minimum. If a society or a
subgroup of society has a life expectancy be-
low the typical age of reproduction, that soci-
ety would die out. Lower values have occurred
during some crises, such as the Rwandan geno-
cide, but these were exceptional cases that were
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not sustainable.

Generally, the minimum values are set
to the values that a society needs to survive over
time. For both education indicators, the mini-
mum is set to 0 since societies can subsist with-
out formal education. For income, it is set at $163
per capita GNI, which is the lowest value at-
tained by any country in recent history (Zimba-
bwe in 2008) and corresponds to less than 45
cents a day (just over a third of the World Bank’s
$1.25 a day poverty line). The minimum values
are essentially fixed. On the other hand the
maximum values are observed over the period
for which HDI trends are presented (from 1930),
so while there might be year to year variation
of the maximum values, the changes are not
going to have any impact on ranks. This is be-
cause of the multiplicative form of the new HD],
which preserves the relative position of coun-
tries when maximum values change, although,
the HDI values are affected by the choice of the
normalizing parameters. Each year HDI trends
are recalculated from 1980 based on consistent
time series data and the new maximum values.
In any case, the HDI is not meant to monitor
progress in the short term—it takes time before
policy interventions reflect on indicators such
as mean years of schooling and life expectancy
at birth. This is why HDI trends are provided in
five-year intervals.

There are arguments for and against
transforming the health and education variables
to account for diminishing returns. It is true that
health and education are not only of intrinsic
value; they, like income, are instrumental to
other dimensions of human development not
included in the HDI (Sen 1999). Thus, their abil-
ity to be converted into other ends may like-
wise incur diminishing returns. The approach
is to value each year of age or education equally,
and therefore the principle has been applied
only to the income indicator.

The new HDI assigns equal weight to all

three dimension indices; the two education sub-
indices are also weighted equally. This is dif-
ferent from the previous HDI, which weighted
them differentially. The choice of weights is
based on the normative judgement that all three
dimensions are equally important. Research
papers that provide a statistical justification for
this approach include Noorkbakhsh (1998) and

‘Decanq and Lugo (2009)!. The new HDI has

more equal ranges of variation of dimension
indices than the previous one, implying that the
effective weighting is more equal than it was
before.
Significance of Income in preparing HDI
Income is instrumental to human devel-
opment, but the contribution diminishes as in-
comes rise. GDP in the previous HDI was
capped at $40,000 and was logarithmically
transformed. The original HDI placed this cap
on income to reflect the view that beyond some
upper set amount, additional income does not
expand human development opportunities. A
further consideration was that while literacy
rates and school enrolment and life expectancy
have ‘natural’ caps (100 percent, mortality lim-
its, and so on forth), the highest incomes would
continue rising, skewing the upper ranks of the
HDI to increasingly income-driven values and
rankings over time. There are other reasons why
the cap on income is lifted. First, countries were
increasingly bunched at the cap. This meant that
we could not distinguish among an increasing
number of countries at the top of the distribu-
tion. In 2007, the GDP of 13 countries exceeded
the cap. Thus, the discriminatory power of
capped income has been weakened, especially
for discrimination between the very high devel-
oped countries. Second, it was not originally
intended to be binding in the sense of totally
disregarding additional income beyond a par-
ticular level. For example, the income cap of
PPP$ 40,000 was not binding on countries when
it was introduced in the mid-1990s but rather
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was an upper bound used to normalize the in-
come dimension index Third, the use of geo-
metric mean intensifies the diminishing returns
of the logarithmic transformation of GNI com-
pared to the arithmetic mean. Fourth, and very
importantly, the use of real maximum values
instead of caps allows the resulting indices to
vary in similar ranges so that their implicit
weights are more similar than had been the case
under the previous method.
Significance of the HDI

As a simple summary index, the HDI is
designed to reflect average achievements in
three basic aspects of human development -
leading a long and healthy life, being knowl-
edgeable and enjoying a decent standard of liv-
ing. The policy of the Human Development
Report Office has always been to construct ad-
ditional complementary composite indices for
covering some of the “missing” dimensions in
the HDI. Gender disparity, inequality and hu-
man deprivation are measured by other indi-
ces (see Gender Inequality Index, Multidimen-
siortal Poverty Index and Inequality-adjusted
HDI). Participation and other aspects of well-
being are measured using a range of objective
and subjective indicators and are discussed in
the Report. Measurement issues related to these
aspects of human development demonstrate the
conceptual and methodological challenges that
need to be further addressed.
Coverage of countries by HDI

The Human Development Report Office
strives to include as many UN member coun-
tries as possible in the HDI. To include a coun-
try in the HDI we need recent, reliable, and com-
parable data for all three dimensions of the In-
dex. For a country to be included, data ideally
should be available from the relevant interna-
tional data agencies. However, in comparison
to 2009 fewer countries are covered in the 2010
HDI. HDI for 2010 has been calculated for 169
countries and territories. Countries notincluded

because of missing data for one or more com-
ponents are: Antigua and Barbuda, Bhutan,
Cuba, Dominica, Eritrea, Grenada, Lebanon, the
Occupied Palestinian Territories, Oman, Saint
Kitts and Nevis, Saint Lucia, Saint Vincent and
the Grenadines, Samoa, Seychelles and
Vanuatu. Micronesia has entered the HDI table
for the first time this year, while Zimbabwe has
re-entered after not being included in 2009 due
to missing income values. '
Determinants of Country Coverage in HDI

Data availability determines HDI coun-
try coverage. Where reliable data are unavail-
able and there is significant uncertainty about
the validity of existing data estimates, countries
are excluded to ensure the credibility of the
Human Development Report and the family of
human development indices. There are four
countries that have information on the other
three HDI components but not on GNI: Cuba,
iraq, the Marshall Islands and Palau. In the past,
GDP per capita (PPP US$) was estimated by the
Center for International Comparisons of Produc-
tion, Income and Prices (CICPIP) at the Univer-
sity of Pennsylvania to calculate the HDI for
Cuba. These estimates rely on data from the
salaries.of international civil servants converted
using the official exchange rate. However, be-
cause the markets in which foreigners purchase
goods and services tend to be separated from
the rest of the economy, such data can be an in-
sufficient guide to prices faced by people in
practice. The CICPIP recognizes this limitation
and has graded the estimate of Cuba’s GDP as
a “D” —the lowest grade. This is why Cuba is
not in this year’s HDI.
Sources of data for HDI

Life expectancy at birth is provided by
the UN Department of Economic and Social Af-
tairs; mean years of schooling by Barro and Lee
(2010); expected years of schooling by the
UNESCO Institute for Statistics; and GNI per
capita by the World Bank and the International
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‘Monetary Fund. For few countries, mean years

of schooling are estimated from nationally rep-
resentative household surveys. Many data gaps
still exist in even some very basic areas of hu-
man development indicators. While actively
advocating for the improvement of human de-
velopment data, as a principle and for practical
reasons, the Human Development Report Of-
fice does not collect data directly from countries
or make estimates to fill these data gaps in the
Report. :

The 2010 HDI attempts to make an as-
sessment of 169 diverse countries and areas,
with very different price levels. To compare
economic statistics across countries, the data
must first be converted into a common currency.
Unlike market exchange rates, PPP (Purchasing
Power Parity) rates of exchange allow this con-
version to take account of price differences be-
tween countries. In that way GNI per capita (PPP
US$) better reflects people’s living standards.
In theory, 1 PPP dollar (or international dollar)
has the same purchasing power in the domes-
tic economy of a country as US51 has in the
United States economy. The new PPP values
have been used since 2008. The latest Interna-
tional Comparison Survey ICP, from which the
PPPs are calculated, was done in 2005; 146 coun-
tries took part in the survey, which were 26 more
than in the previous one. For further discussion
on the PPP, see Human Development Indices -
A statistical update 2008 (Section 2).

Mean years of schooling (MYS) for An-
dorra and Liechtenstein were based on the MYS5
of neighbouring countries Spain and Switzer-
land, respectively. For 25 countries, the MYS
was estimated from nationally representative
household surveys - UNICEF’s Multiple Indi-
cator Cluster Surveys MICS) Demographic and
Health Surveys (DHS, and the World Bank’s
Income International Distribution Database.

- Expected years of schooling were estimated by
cross-country regression in three countries -
Montenegro, Singapore and Turkmenistan.
Comparable data are not available for
many countries for all components of the HDI
before 1980; so 1980 is the first year for which
the HDI was calculated. Estimates for some in-

dicators are available before this time, such as
life expectancy, which is available since 1950.
Conclusion

The concept of human development is
much broader than can be captured in the HDI,
or any other of the composite indices in the
Human Development Report (Inequality-ad-
justed HDI, Gender Inequality Index and Mul-
tidimensional Poverty Index). The HD], for ex-
ample, does not reflect political participation
or gender inequalities. The HDI and the other
composite indices can only offer a broad proxy
on some of the key issues of human develop-
ment, gender disparity and human poverty. A
fuller picture of a country’s level of human de-
velopment requires analysis of other indicators
and information presented in the statistical an-
nex of the report.
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Reading habit and its importance in society

Introduction :

There is increasing awareness in the world
that reading is of fundamental importance in the
life of individual citizens. Reading is necessary
for every body in order to cope with new knowl-
edge in the changing world of the technologi-
cal age. Reading is a passion. It is a skill. Once
we get hooked to reading, the time spent on
reading books will become our favorite activ-
ity. Reading is one of the most important com-
ponents for continued education, for the acqui-
sition of new knowledge and skill, for gaining
information through media, especially newspa-

pers, books, television, radio and computers. It.

is an essential tool for life long learning for eve-
rybody through which humans can transmit
knowledge to their future generation.

Collins and Cheek (1999) describe reading as a
process that requires the use of complex
thought processes to interpret printed symbols
as meaningful units and comprehend them as a
thought unit in order to understand a printed
message. |

According to Rubin (2002), reading is a total
integrative process that starts with the reader
and includes the affective, perceptual, and cog-
nitive domains.

Importance of reading :

Reading is an important process of acquir-
ing information by receiving a message from
print in a meaningful way. Some view reading
as a complex process integrating all aspects of

Geetali Das
leranan S BM S College, Sualkuchi

human behavior and demanding varied and

~continued instructional guidance to read accu-

rately, to appraise what is read and to relate,
what is read in a significant way to other areas
of life.

A good reading habit is necessary for a healthy
intellectual growth. Children normally use sen-
sory perceptions to know their immediate sur-
roundings and widen their vision, through read-
ing. Reading is a habit, which is not a one time
experience. It is accepted that a good reading
habit has to be cultivated and natured in the
early years of life .The reading habit, therefore,
plays a very crucial role in enabling a person to
achieve practical efficiency.

Advantages of Reading :

Reading habit benefits our life many ways.
The regular reading habits benefit us in several
ways likelt improves our vocabulary

It gives us a glimpse into other cultures and
places

It improves concentration and focus
It builds self-esteem

It improves memory

It improves creativity

It improves our reasoning skills

It reduces stress

Ways to cultivate reading habit :

Most people wish they read more. It is an
activity that is both fun and enlightening. It can
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help us be more knowledgeable and success-
ful. However, it is an activity that many people
- do not engage in very much. There are some
ways to inculcate the reading habit among us.
Firstly, set times. We should have a few set
times during everyday when we will read for
at least 5-10 minutes. For example, we can read
during our breakfast and lunch or in time when
we are free like when we go to bed or waiting
for someone. We also have to seta reading goal.
Our goal might be a book a month or one per
week. Second, always carry a book. Wherever
we go, we must take a book with us. For exam-
ple, when we want to go to class or work. Be-
fore we waiting for someone like our lecture or
friends, we can read the book that we caring,
* So, we do not waste our time. It also a great way
to pass the time. We also must make a list. Keep
a list of all the books we read and the books
that we want to read in future. We can keep the
list in our journal, diary or pocket notebook.
Then, we can add any title of good book that
we hear, online or ask our friends and col-
leagues what they are reading. It will make easy
for us to find the book when we go to library or
book store. When we are reading, make it pleas-
urable and fine a quite place. Reading improves
concentration. Also concentration is needed
while reading. So whenever we are reading any
- books we should make ourselves comfortable
in chair or on our bed. A quite place will make
us peace. If we fine our self stressful while read-
ing the book, do not continue reading under
pressure like that.

Factor limiting reading habits :

Following are responsible for poor read-
ing habits among us

Absence of a reading culture :

In our society people usually prefer to

believe on oral information. People prefer to lis-
tening and chatting more than reading. Tradi-

tionally scholars are the same time animated
and narrated written words from books to illit-
erate through reading aloud, animated reading
dramatization or even demonstration. It was
necessary because of the difficulty in learning
alphabets and in acquiring reading skill where
written or printed materials were scarce and
treated as valuable objects. Traditional reading
animators were elder members of the family,
members of religious institutions, profession-
als oramateurs. The inherited cultural habit has
been transmitted and obstacle to reading habit
from generation to another. In short, at the
present; their societies still depend their own
information rather than written one.

Illiteracy

One cause of poor reading habits is that most
of our population is illiterate.

Poverty

'One-third of our population is living below the

poverty line and unable to fulfill their basic
necessities. So it is impossible for them to pur-
chase books.

Poor education system

Our education system runs on the one textbook
system and teacher’s do not encourage students
to read books other than the textbooks.

Inadequate library systems

In our country the reading habits are declining
day by day. Public libraries are very few, and
the school libraries are not present in a true

‘sense.

Absence of a conducive reading environment

There is no proper reading environment in In-
dia’s libraries and the facilities of heating, air-
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conditioning, furniture, etc. are very poor.
De motivated library staff

Library staff is not motivated and committed to
their profession. People usually complain
about their irrational behavior.

The lure of electronic media

TV’s potential effect on children’s reading per-
formance has become an issue of growing con-
cern among education and often cited as a cause
for the decline in reading if children spent
amount of their viewing time only programs
which entertain rather than educate.

Role of parents in promoting reading habits
among their children :

Reading habit should start from young itself.
There for parents should play a main role in
convincing and telling their children on how
important it is for a person to read no matter
what type of reading material it is but it must
be beneficial. The parents of all children should
provide an environment for the fostering of
healthy reading habits. Reading should be as
natural to a child as the activity such as watch-
ing television or using computers. It is impor-
tant that the parents who are keen to foster the
reading habit among their children should
themselves know something about books and
authors. Now a day it is understood that par-
ents are busy with their work, but they must
make sure their children reads daily. Other than
that, parents should bring their kids to the li-
brary at least once a week and they have to read
together with their kids, so that the kids will be
encouraged to read. Parents also can set up a
mini library at home with the materials avail-
able and suitable for reading. Parents also
should advise their adult children to read news-
paper on a daily basis and not only reading story
book or novels. This is to make sure that they

are aware about the current issues.

Libraries and the promotion of reading hab-
its

Libraries play an important role in promoting
the reading habits in any society. To create read-
ing habits among people it is necessary for the
libraries to reach out to the people. Librarians
will have to take the books to the people rather
than waiting for the people to come to the li-
brary to look for books. There are of course
many methods of taking books to the people.
One way would be for library staff to set up
market stalls. Another way would be to make a
mobile library which could visit the villages.
One thing that attracts peoples toward libraries
is the calm and peaceful environment of study.
Libraries are the places where the learning ma-
terial should be placed everywhere in an organ-
ized manner. Such an environment would at-
tract users and motivate them to sit there and
read books, some other journals or books of
their own choice. In libraries, the form of pro-
motion activities include a wide variety of ac-
tivities, such as

An effective library orientation program should
be introduced in libraries with the purpose of
training users to get maximum benefits from the
available library services.

For the promotion of reading habits special lec-
tures, training courses, book fairs, exhibition,
etc. should be organized.

Library activities should be promoted through
advertising using the mass, electronic and print
media.

Books and journals should be recent, relevant -
to users’ interest and according to their needs.

Well-trained and qualified staff should be ap-
pointed in libraries.
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Library staff should provide training to the user
to organize home libraries.

For the promotion of reading habits several cam-
paigns can be launched, e.g. library week, book
day, etc. ;

Quiz competitions can be organized in librar-
es to check the student’s knowledge about vari-
ous books.

Conclusion

It is important to encourage the reading habit

so that people grow mentally and fulfill their
potential at every level from village to univer-
sity. Nobody can fulfills his or her potential
without the cognitive growth that comes from
reading widely and people will not read fur-
ther than their immediate needs if they are not
given the reading habit. Such growth is every
person’s right and will benefit the country eco-
nomically as well as benefiting the individual
personally.
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Mobile Networking and Ad hoc networking technologies

Abstract: In this paper we describe mobile
network & mobile ad hoc networking technol-
ogy. We discuss generation of mobile network
and a lean and efficient routing protocol for
wireless ad hoc networks. We report on its im-
plementation, on performance comparisons and
on a formal validation result. Moreover we dis-
cuss Formal Protocol Verification and operat-
ing over infrared or Bluetooth. This paper evalu-
ates two model checking tools, SPIN and
UPPAAL, using the verification of the Ad hoc
Routing protocol as a case study. Insights are
reported in terms of identifying important
modeling considerations and the types of ad hoc
protocol properties that can realistically be veri-
fied.

Keywords. Cellular Phone network, mobile ad
hoc networks, routing protocols, Wireless net-
works, ad hoc routing, routing protocol Imple-
mentation, formal validation, model checking,
Infrared or Bluetooth.

1. INTRODUCTION:

Cellular communications has experienced ex-
plosive growth in the past two decades. Today
millions of people around the world use cellu-
lar phones. In modern area Cellular phones are
most important factor in human life. Cellular
phones allow a person to make or receive a call
from almost anywhere. Likewise, a person is
allowed to continue the phone conversation
while on the move. Cellular communications is
supported by an infrastructure called a cellular

Simanta Sarma,
HOD, Department of Computer Science

network, which integrates cellular phones into
the public switched telephone network. Cellu-
lar service has seen tremendous acceptance, es-
pecially in the last few years, with millions of
new subscribers each year and the new sub-
scriber rate growing. Some estimates predict
that half a billion cellular phones will be in serv-
ice by the end of the next decade. AD-HOC net-
works are typically described as a group of
mobile nodes connected by wireless links
where every node is both a leaf node and a
router.

1.1 EVOLUTION OF MOBILE

NETWORKS:

The ftirst systems offering mobile telephone
service (car phone) were introduced in the late
1940s in the United States and in the early 1950s
in Europe. Those early single cell systems were
severely constrained by restricted mobility, low
capacity, limited service, and poor speech
quality. The equipment was heavy, bulky,
expensive, and susceptible to interference.
Because of those limitations, less than one
million subscribers were registered worldwide
by the early 1980s.

1.1.1 GENERATIONS OFMOBILE
COMMUNICATION:

1G (First Generation):

The introduction of cellular systems in the late
1970s and early 1980s represented a big leap in
mobile communication especially in capacity
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and mobility. Semiconductor technology and
microprocessors made smaller, lighter weight
and more sophisticated mobile systems a
practical reality for many more users. These 1G
cellular systems still transmit only analog voice
information. The most prominent 1G system is
Advanced Mobile Phone System (AMPS),
Nordic Mobile Telephone (NMT), and Total
Access Communication System (TACS).

2G (Second Generation):

The development of 2G cellular systems was
driven by the need to improve transmission
quality, system capacity, and coverage. 2G
cellular systems include GSM, Digital AMPS (D-
AMPS), code division multiple access (CDMA),
IS-95 and Personal Digital Communication
(PDC). The most important distinction in 1G and
2G is that 1G networks use analog signals, while
2G networks use digital. Today, multiple 1G
and 2G standards are used in worldwide mobile
communications. Many standards are used only
in one country or region, and most are
incompatible. GSM is the most successful family
of cellular standards (GSM900, GSM-railway
[GSM-R], GSM1800, GSM1900, and GSM400).

3G (Third Generation):

3G systems promise faster communications
services, including voice, fax and Internet,
anytime and anywhere with seamless global
roaming. The first 3G network was deployed in
Japan in 2001. 3G technology supports 144 Kbps
bandwidth, with high speed movement (e.g.
vehicles), 384 Kbps (e.g. on campus) & 2 Mbps
for stationary.

“True” 3G

Third-generation specifications call for even

higher speeds 144 kbps in vehicles, 384 Kbps
for pedestrians outdoors, and 2.48 Mbps in in-

door offices. Some carriers are calling their cur-
rent deployments 3G. This is contested by oth-
ers as being the lowest rung of the 3G specifica-
tion, and hence prefers to use the term 2.5G. As
expected, each of the 2.5G technologies has a
forward path to the 3rd generation.

@ EDGE (Enhanced Data Rates for Global [or

GSM] Evolution) is the true 3G offering
along the GSM path. It provides data rates
three times greater than GSM/GPRS, with
speeds in the range 100 - 130 kbps (up to
200 kbps in bursts). EDGE was rolled out
across Canada in 2004. Being an extension
of GSM/GPRS, EDGE will be widely
available internationally, and supported by
network operators in many countries, and
over 60 network operators in over 40
countries have committed to EDGE for their
next generation services.

@ There are a couple of forward paths from
CDMA2000 offering substantially higher
data rates. Neither of the CDMA based car-
riers (Telus Mobility, Bell Mobility) had an-
nounced offerings or pilots at the time or
writing.

Next Generation

There are specifications for higher speed
services. We will update us when these be-
come closer to reality in Canada.

1.2. BRIEF HISTORY

Many channel allocation algorithms have been
proposed during the last thirty years for cellu-
lar networks to avoid channel interference and
efficiently utilize the limited frequencies. These
algorithms can be classified into three types:
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fixed, flexible, and dynamic. Among them, dy-
namic channel allocation (DCA) strategies have
been the focus of recent research. With DCA
strategies, a cell may use any channel that will
not cause channel interference. Typically, each
channel is associated with a priority; when a cell
needs a channel, it picks the available channel
which has the highest priority. All the previous
algorithms, which are referred to as centralized
channel allocation algorithms, rely on a mobile
switching centre (MSC) to accomplish channel
allocation.

2. MOBILE AD-HOC NETOWRK

Theoretical mobile ad hoc networking re
search [CCLO03] started some decades ago. But
commercial digital radio technologies appeared
in the mid-nineties. Since then, few proposals
for enabling ad hoc communications were
made. The first technology (IEEE802.11, also
referred to as Wi-Fi [ANS99)]) is still strongly
leading the market, although there is great room
for improvement. This section provides an over-
view and a technical description of the technolo-
gies that have been proposed hitherto. A com-
mon feature of most wireless networking tech-
nologies is that they operate in the unlicensed
Industrial Scientific and Medical (ISM) 2.4GHz
band. Because of this choice of frequency band,
the network can suffer interferences from mi-
crowave ovens, cordless telephones, and other
appliances using this same band plus, of course,
other networks.

2.1 Packet radio -

Packet radio [GFS78] was used for the earliest
versions of mobile ad hoc networks. It was spon-
sored by DARPA in the 1970s. It allows the trans-
mission of digital data over amateur radio chan-
nels. Using special radio equipment, packet ra-

dio networks allowing transmissions at 19.2
kbit/s, 56 kbit/s, and even 1.2 Mbit/s have been
developed. Since the modems employed vary
in the modulation techniques they use, there is
no standard for the physical layer of packet ra-
dio networks. Packet radio networks use the
AX.25 datalink layer protocol, derived from the
X.25 protocol suite and designed for amateur
radio use. AX.25 has most frequently been used
to establish direct, point-topoint links between
packet radio stations, without any additional
network layers. However, in order to provide
routing services, several network layer
protocols have been developed for use with
AX.25. Most prominent among these are NET/
ROM, ROSE, and TexNet. In principle, any net-

-work layer protocol may be used, including the

Internet protocol (IP), which was implemented
in the framework of the AMPRNet project.

2.2 IEEE802.11

Wi-Fi is a wireless networking technology based
on the IEEE802.11 specifications. The first—and
still most used — Wi-Fi standard is referred to
as IEEE802.11b in the scientific literature. It was
then declined into IEEE802.11a, IEEE8(02.11g and
IEEE802.11n. IEEE802.11i and IEEE802.11h,
which respectively focus on Quality of Service
(QoS) and security, are out of the scope of this
document. All Wi-Fi technologies operate on the
2.4GHz band, except from IEEE802.11a which
operates within the 5GHz band. These technolo-
gies use significantly different PHY layers
which, from the user point of view, make them
differ in term of the bandwidth (i.e. the data rate)
that they provide. Typically, Wi-Fi enabled de-
vices have coverage distances ranging from 50
to more than 100 meters. In practice, this cover-
age distance depends greatly on the nature of
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the antenna and on the environment in which
the devices evolve.

2.2.1 TEEE802.11a

IEEE802.11a uses Orthogonal Frequency Divi-
sion Multiplexing (OFDM). It is the only wire-
less radio technology that works in the 5GHz
band. The main idea behind OFDM is that since
low-rate modulations (i.e modulations with
relatively long symbols compared to the chan-
nel time characteristics) are less sensitive to
multipath, it should be better to send a number
of low rate streams in parallel than sending one
high rate waveform. OFDM then works by di-
viding one high-speed signal carrier into sev-
eral lower-speed subcarriers, which are trans-
mitted in parallel. High-speed carriers, which
are 20MHz wide, are divided into 52 sub chan-
nels, each approximately 300KHz wide. OFDM
uses 48 of these sub channels for transporting
data, while the four others are used for error
correction. OFDM delivers higher data rates and
a high degree of multipath reflection reconstruc-
tion, thanks to its encoding scheme and error
correction.

2.2.2 TEEE802.11b

IEEE 802.11b uses Direct Sequence Spread Spec-
trum (DSSS) as the physical layer technique for
the standard. DSSS uses a complex technique
which consists in multiplying the data being
transmitted by a noise signal. This noise signal
is a pseudo-random sequence of 1 and -1 val-
ues, at a frequency much higher than the origi-
nal signal. The résulting signal wave looks
much like white noise. This white noise can be
filtered at the receiving end in order to recover
the original data. This filtering happens by again
multiplying the same pseudo-random sequence
by the received signal (because 1 x 1=1, and -1

x -1 = 1). This process, known as “de-spread-

ing”, mathematically constitutes a correlation
of the transmitted pseudo-random sequence
with the receiver’s assumed sequence. For al-
lowing de-spreading to work correctly, the
transmit and received sequences must synchro-
nized. So far, IEEE 802.11b is the implementa-
tion of the IEEE 802.11 standard that has been
most heavily studied in the framework of mo-
bile ad hoc networks.

2.2.3 IEEES802.11g

IEEE802.11g, just like IEEE802.11a, uses

orthogonal frequency-division multiplexing
(OFDM), it then boasts similar bandwidths.
OFDM is described in Section 2.2.1. But unlike
IEEE802.11a, IEEE802.11g works in the 2.4 GHz
band. Since the draft 802.11g standard combines
fundamental features from both 802.11a and
802.11D, it leads to the development of devices
that can inter-operate with technologies based
on both of the previous versions of the specifi-
cation. '

2.3 Bluetooth

Bluetooth is essentially the same kind of micro-
wave radio technology that has given us wire-
less door chimes and automatic garage door
openers. It was initially restricted to an operat-
ing distance of just 10 meters and a speed of
approximately 1 Mbit/s. When Bluetooth de-
vices come within range of each other, they es-
tablish contact and form a temporary network
called a Personal Area Network (PAN). In the
Bluetooth terminology, this is also known as a
Pico net. A multi-hop ad hoc network formed
by the interaction of Bluetooth devices is called
a Scatter net. When using Bluetooth, the devices
must establish a network session before being
able to transmit any data. Bluetooth uses the Fre-
quency-Hopping Spread Spectrum (FHSS) tech-
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nique. Unlike IEEE802.11 which establishes a
communication link on a certain frequency (a
channel), FHSS breaks the data down into small
packets and transfers it on a wide range of fre-
quencies across the available frequency band.

Bluetooth transceivers jump among 79 hop fre-
quencies in the 2.4 GHz band at the rate of 1,600
frequency hops per second. 10 different types
of hopping sequences are defined, 5 of the 79
MHz range/79 hop system and 5 for the 23 MHz
range/ 23 hop system. This technique trades off
bandwidth, in order to be robust and secure.
More precisely, Spread Spectrum communica-
tion techniques have been used for many years
by the military because of their security capa-
bilities.

2.4 Hiperlan

The HiperLAN2 standard is very close to
802.11a/g in terms of the physical layers it
uses — both use OFDM technology — but is very
different at the MAC level and in the way the
data packets are formed and devices are ad-
dressed. On a technical level, whereas 802.11a/
g can be viewed as true wireless Ethernet,
HiperLAN2 is more similar to wireless Asyn-
chronous Transfer Mode (ATM). It operates by
sharing the 20MHz channels in the 5GHz spec-
trum in time, using Time Division Multiple
Access (TDMA) to provide QoS through ATM-
like mechanisms. It supports two basic modes
of operation: centralized mode and direct mode.
The centralized mode is used in the cellular
networking topology where each radio cell is
controlled by an access point covering a certain
geographical area.

2.5 ZigBee

ZigBee-enabled devices conform to the IEEE
802.15.4-2003 standard. This standard specifies
its lower protocol layers, the physical layer
(PHY), and the medium access control (MAC).

It targets Low-Rate Wireless Personal Area Net-
work (WPAN). ZigBee-style networks research
began in 1998. Zigbee was intended to operate
in contexts in which both Wi-Fi and Bluetooth
are not suitable. Zigbee operates in the unli-
censed 2.4 GHz, 915 MHz and 868 MHz ISM
bands. It uses direct-sequence spread spectrum
(DSSS) coding. This makes the data rate to reach
250 kbit/s per channel in the 2.4 GHz band, 40
kbit/s per channel in the 915 MHz band, and 20
kbit/s in the 868 MHz band. The maximum
output power of ZigBee antennas being gener-
ally 1 mW, the transmission range of ZigBee
nodes is between 10 and 75 meters. Observa-
tions have shown that the transmission range is
heavily dependent on the environment.

2.6 Broadband wireless networking

WiMAX (IEEE 802.16) stands for Worldwide
Interopérabﬂity for Microwave Access. IEEE
802.16 boasts data rates up to 70 Mbit/s over a
distance of 50 km. However practical limits from
real world tests seem to be between 500 kbit/s
and 2 Mbit/s at a distance of around 5-8kms.
WiBro is a wireless broadband internet technol-
ogy being developed by the Korean telecoms
industry. It has been announced that WiBro
base stations will offer an aggregate data
throughput of 30 to 50 Mbit/s and cover a ra-
dius of up to 5 km. The technology will also
offer Quality of Service. HIPERMAN [HPFO03,
HPF04], which stands for High Performance
Radio Metropolitan Area Network, is a Euro-
pean alternative to WiMAX. The standards were
created by the European Telecommunications
Standards Institute (ETSI). It provides a wire-
less network communication in the 2-11 GHz
bands. The adequation of these technologies to
ad hoc networking is discussable, since they
would permit to establish ad hoc networking
at-a level at which technologies for infrastruc
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ture networks (like GSM or UMTS) are avail-
able.

3. Protocol Validation
3.1 Survey of Methods

Computer networking protocol validation is
commonly done using a combination of simu-
lation and testing. These are both valid ap-
proaches that to some extent complement each
other. Simulation offers the possibility to run a
large batch of tests under identical circum-
stances whereby some parameter can be varied
and the effect studied. A very common assist-
ing tool, or framework, is the network simula-
tor - ns-2 [26]. Live testing is often applied to
some extent during protocol development. An
important application for the method is when
checking interoperability between different
implementations. Live testing poses the diffi-
culty of conducting several comparable tests,
but if done in a structured way it may very well
expose errors or problems not visible in
simulations. The gray zone problem, reported
by Lundgren et al. [34] is one example of such a
discrepancy. In Paper C initial results from a
structured live testing study are presented. The
tool we use is called the APE testbed [38]. A
third alternative is to use formal verification in
order to be sure to cover all situations possible
in a system model. Testing and simulation are
not exhaustive methods and cannot guarantee
that there are no undiscovered subtle errors or
design flaws in a protocol. The objective of for-
mal verification is to improve on reliability by
reasoning about systems using mathematical
logic. A formal system model can thereby be
checked to fully comply with a given set of re-
quirements. There have been comparatively
few efforts at formal verification of ad hoc rout-
ing protocols. The reason for this is twofold.

First, there is the presumption that the meth-
ods are difficult to use which is to some extent
true since there really is a threshold to cross

before becoming proficient. The deductive
methods usually require more experience be-
fore it is possible to carry out a proof for a non
trivial system. Even then, it is often a very time
consuming process.

In the case of deductive methods they
have a potential to be very powerful and can be
used to construct proofs for large or even infi-
nite state systems. However, the proof may be
notoriously difficult to find or it may not even
exist because the problem is not well formu-
lated. Algorithmic verification methods, com-
monly known as model checking [9], have been
more successful in terms of industrial deploy-
ment because of their easier usage. These meth-
ods have another problem that surfaces for sys-
tems composed from a set of different compo-
nents that can interact in a non deterministic
manner. Many possible interleaving of execu-
tion are thereby possible, leading to exponen-
tial growth-of the searched state space; the state
explosion problem [47]. These new techniques
thus have the potential for verifying infinite
state systems automatically by abstract interpre-
tation [15] followed by, for example, symbolic
model checking [36]. There is ongoing work on
many fronts in order to lower the threshold of
use as well as on coping with the state explo-
sion problem. Here, we concentrate on some of
the more user friendly tools, namely automatic
model checkers. Our hope is to advocate the use
of formal verification by the average protocol
designer.

3.2 Formal Protocol Verification
3.2.1 System Description Languages

In order to verify a particular protocol it first
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has to be described in a structured and unam-
biguous way. For this, there are two main
choices. Either, one can write an implementa-
tion in a regular programming language such
as Cand thereafter verify the code directly. This
approach has been used by Engler and
Musuvathi [18] to find errors in different AODV
implementations. It is most often not used for
exhaustive verification but rather as a method
of finding program bugs, even though Engler
and Musuvathi were also able to identify a rout-
ing loop error in the AODV specification. The
second approach to describing the protocol is
to use a formal description language. This can
either be a subset of first order predicate logic
or some more high level formalism such as
PROMELA (PROcess Meta LAnguage) used in
the SPIN [23] tool. In reality, these languages

are just representations of transition systems. It
is essential that the formal description matches
that of the real system implementation, but nor-
mally some parts have to be abstracted away
from in order to make the problem feasible for
verification. In the case of deductive verifica-

tion the proof may otherwise be too difficult to
construct and in the case of model checking the
state space can easily blow up. When abstract-
ing, one has to make sure that the system model
retains the same behavior as the implementa-

tion for the properties of interest.
3.2.2 Requirement Properties and Specifica-
tion Languages

Requirements on the system are commonly ex-
pressed in a temporal logic such as LTL (Lin-

Table 1. SPIN verification results

Scenario  States generated  Transitions

(a) 5715 12105

(b) 269886 731118

(c) 53614 128831

(d) 4.58e+07 1.33e+08
(8.15e+06 (2.21e+07)

(e) 1.41e+06 4.59%e+06

() 3.40e+07 (2.50e+07)
(7.27e+06)

All states Memory Time used
searched  used [Mb]
Yes 4.242 (6.188) 0.20 (0.20) s
Yes 33.05 (124.7) 1233 (10.48) s
Yes 8.836 (30.12) 2.19(1.92)s .
No 4083 (4083) 5h:57 min
(8 min:56 s)
Yes 170.4 (806.6) 136 (1:26) min:s
No 4083 (4083) 4 h:2 min
(9 min:43 s)
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ear Temporal Logic) [43] or CTL (Computation
Tree Logic) [10]. Requirement properties can be
categorized as either liveness or safety proper-
ties [29]. Characteristic for a safety property is
that a violation is detectable using a finite sys-
tem run. It can informally be described using
the sentence “something bad will never hap-
- pen” provided that the property holds in all
reachable system states. In contrast, a liveness
property corresponds to the sentence “some-
thing good will eventually happens”. In order
to produce a counter example for a liveness
property it is sometimes necessary to study in-
finite system runs.

3.2.3 Applying the Method
Model Checking

There are two main advantages of model check-
ing in comparison to deductive methods. The
first one is that once the system model has been
constructed and the verification properties de-
vised, the process is completely automatic and
outputs a “yes” or “no” answer. The other ad-
vantage is the possibility to generate error traces
in case a property is not fulfilled by the system.
This makes it possible for the user to modify
the model accordingly. The main disadvantage
of model checking is its limitation to finite state
systems. It can, however, be used in hybrid in-
finite state verification approaches where model
checking is, for example, a component in a
CEGAR (Count.er-Example Guided Abstraction
Refinement) loop [12]. Furthermore, model
checking of symbolically represented systems
can be regarded as infinite state since the origi-
nal system may contain an unlimited element
(such as continuous time). Using model check-
ing, one can check safety as well as liveness
properties. Model checking algorithms work by

exploring the state space whereby the search

stops at the first violation or when the complete

execution tree has been examined. Methods can
be divided into explicit state and symbolic
model checking depending on if the individual
states or groups (sets) of states are used to rep-
resent the state space.

Deductive Verificaﬁo’n

In deductive verification the goal is to prove
that a conclusion, the property to be verified,
can be drawn from a given set of premises, the
system description. This was previously a te-
dious manual process which has been speeded

up with the emergence of semi-automatic tools,

so called theorem provers. One advantage of
this method is that it can be used to prove prop-
erties of infinite state systems, for example a
protocol running in a network with an un-
bounded number of nodes. An invariant is an
assertion that is true in all states of a system. A
safety property, expressed as an invariant, can
be proven using mathematical induction. First
it needs to be proven that the initial system con-
figuration implies the assertion. In the induc-
tive step it is then checked whether all state tran-
sitions preserve the property, that is, if the as-

sertion holds before the transition it will also

hold after it. Hence, the verification does not re-
quire an explicit state space search. This avoids
the state explosion problem at the cost of a more
cumbersome proof process. The manual
method was used by Ogier [40] to make a proof
of correctness for the TBRPF [39] protocol. For
the discovery module he further presents a proof
that the neighbor information exchanged is suf-
ficient for the functionality of the protocol.

3.24 The State Explosion Problem and Rem-
edies
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The state explosion problem in model check-
ing refers to the situation in which the state
space storage overhead grows exponentially
with the size of the model. This problem occurs
because of the large number of possible inter-
leaving between processes in a reactive concur-
rent system. Verification may thereby fail sim-
ply because the available amount of computer
memory is limited. There have been a number
of suggestions for coping with the state explo-
sion, that is, to make verification feasible for
realistically sized systems. We list the major
remedies below following the description by
Clarke et al. [9].Symbolic representation. Sym-
bolic representation refers to the use of compact
data structures for representing state space. For
example, by encoding the transition relations
of a Kripke structure as a Binary Decision Dia-
gram (BDD) it is possible to save storage by ex-
ploiting the often inherent regularity of a hard-
ware or software system. Constraint system rep-
resentation of continuous parameters such as
clock ranges, which is done in UPPAAL, is an-
other example of a symbolic representation. In
that case it would not even be possible to store
all time points explicitly regardless of the
amount of available memory. Partial order re-
duction. Partial order reduction [24] is an opti-
mization, for example implemented in the SPIN
tool. If a group of concurrently executing proc-
esses do not exchange any data throughout their
lifetime, then it does not make a difference for
the end result if they are run one after the other
or in parallel. This makes verification simpler
since the processes can be verified in isolation.
However, once processes cooperate, for exam-
ple by message passing, which is certainly the
case for protocol implementations, then the pos-
sible interleaving of operation have to be taken

e

into account when verifying the system. Partial
order reduction is a way of disregarding proc-
ess interleavings that produce the same global
state as some other interleaving. Note that the
verification property also needs to be taken into
account since it might introduce additional data
dependencies between processes. Keeping as
much as possible local to each modeled proc-
ess can thus promote partial order reduction.

4, Related Work

Routing below the IP layer for ad hoc networks
was independently adapted by [1] using label
switching which is equivalent to the selectors.
A similar project is [2] where the authors also
aim at putting L2.5 routing logic inside the
(wireless) network interface card. For AODV,
formal validations have been carried out by the
Verinet group [19]. Using a theorem proves and
a SPIN model of AODV in a 2 node setup (with
an AODV router environment), it is in fact a
loop free routing protocol. The Verinet group
[23] have carried out formal validation of AODV
[13] and identified a flaw that could lead to loop
formation. This was done using the HOL [24]
theorem prove and a SPIN model of AODV ina
twonode setup (with an AODV router environ-
ment). They have also suggested a modification

‘and verified that, after this, the protocol was

loop free. Their approach verified the general
case, but the methodology involves substantial
user interaction.

5. Conclusions

This work is to our knowledge the first to study
a range of topologies in order to determine
where the limit actually is when performing
model checking on an ad hoc routing protocol.
We have introduced the ad hoc routing proto-
col which targets the common-case of network
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clouds with 10-15 nodes and a diameter of up
to three hops. We believe that such settings will
be the most popular ones where ad hoc net-
works can and will be put into operation. More
specially, in larger settings and for IEEE 802.11
there are such severe degradations occurring
under any ad hoc routing scheme that we do
not consider this to be a relevant use case that a
routing protocol should try to address. When
verifying both the data and control aspects of
the protocol using SPIN and when verifying the
timing properties using UPPAAL the size of
network, i.e. the number of nodes involved, as

well as the nature of the topological scenarios -

is limited due to state space storage overhead.
Even if parallel model checking approaches
were used, our conclusion is that it is at this
point not feasible to provide a proof for topolo-
gies of any significant size by modeling the pro-
tocol directly. On the other hand, our study ena-
bles us not only to analyze the modeling con-
siderations that have to be imposed, but also
provides us with a solid starting point for the
further work we intend to pursue in the direc-
tion of infinite-state verification of ad hoc rout-
ing protocols.
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