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| In the sixth decade of the
twentieth century, with the
efforts of the Indian Council of
‘Agricultural Research under the
leadership of Dr. MS
Swaminathan, the Green
‘Revolution, considered
successful in some states of India
e.g. Punjab, Haryana and
estern Uttar Pradesh. It
increased the production of
grains like wheat and rice
enormously. It helped us to cope
ith hunger in poor's through the
Public Distribution System. But
today in the contemporary world
and in India too, the total
roduction of grains and sugars
is more than the actual
Fequirements. The problems of
storage and preservation of these
agricultural produce are
constantly increasing. The rates
are stagnant and the sugar mills
are making delayed payments to
the cane farmers. The farmers
consider it better to sow these
crops due to less hassles in
government procurement of
grains and sugar factory based
urchase of sugarcane. The
storage of dry grains is also
comparatively easy than the
vegetables and fruits. But this is
not just a matter of convenience.
This issue should has been
linked to food security and the
growing agricultural crisis in
the country.

| Due to the new concepts of
|global food security, according

to the Sustainable Development
Goals recently set by the United
Nations, food security is not
limited to starvation alone.
According to the new concepts,
every person having access to
sufficient  nutritionally  rich
foods is food secutiy indeed.

The production of fish,
vegetables, fruits, milk and other
sources of meat have also
increased to a good extent due to
the widespread propagation of
the Green Revolution of nearly
six decades and the subsequent
Blue Revolution and White
Revolution efforts of the
scientists and government
departments, but the foods that
provide protein, mineral and
antioxidants are not produced
and consumed adequately by the
poor population and those who
are ignorant about its benefits.
The green revolution has not
been able to contain sufficient
amount of our food requirements
of vegetables and fruits, at least
in the rural families and low-
income urban families. Our
import in edible oils has not been
reduced to its self sufficiency in
the country and the diversity of
our unique food culture could
not be maintained.

After these so-called
agricultural revolutions where
do we stands today in food

security? Our goal was not to
reach such an alarming food

contamination and malnutrition

of proteins, minerals and |
vitamins. Have we missed |
certain ways to manage our
agriculture.Multinationals made
their infiltration among the |
farmers by selling their seeds,
fertilizers and agrochemicals
with  high cost. Our huge |
governmentagricultural systems |
continued to give a safe way to
it. Gradually land, water, air and
all types of vegetarian and non- |
vegetarian food items became
toxic. It is said that cancer trains
have started running from some |
areas of Punjab but other states |
are not safe now. Cologne
cancer and lung cancer are
constantly increasing throughout |
the country. On the one hand,
we continued to celebrate the
Green Revolution, on the other, |
thefarmersandagricul]
tur al activities kept getting
entangled with the ever- |
increasing crisis of production |
stability, storage of agricultural
produceand market fluctuations.
The new generation of farmers |
quit farming and  started |
working in the city as petty
labourers.To dayour land, water, |
air and food bowl have been |
severelycontaminatedwith

manytypes of toxins and toxic
substances e.g. heavy metals, |
reactive  nitrogen  species, |
pesticides and weedicides etc.
The rich and caustious people |

want to buy organic agricultural |
products at expensive prices but |

it 1s not available in sufficient
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quantity with authentic certification
and food diversity to meet out the
The second goal of the United
Nations Sustainable Development
‘Goals is to eliminate hunger from the
world at the global level to achieve
food security with improved
nutritional requirements and to
develop sustainable agriculture. The
agricultural practices of our much
talked Green Revolution that has
increased the external input cost in
cultivation, consume more resources
land trade poisons are neither
‘economically, nor environmentally
or culturally sustainable. This
ffarming system increased the cost of
farming, whereas it could not secure
farming from the loss of yield due to
land degradation, climate change,
disasters and biological resource
losses etc. We have to understand
that our food security will not be
possible by increase in production of
paddy and wheat only. Even in
‘cereals, we have to increase the area
for the  coarse cereals which are
bbetter in nutrition and can be pr o d
ucedwithlesswater
‘consumption with a lower cost of
lcultivation. We have to develop non-
toxic and natural year-round farming
practices for the majority of small
farmers and agricultural laborers, who
are rich in biodiversity and produces
lsomething in small holdings throughout
the year. Technically, multi-tier farming,
drip  irrigation, bioinoculation  of
agriculturally beneficial soil microbes
are to be adopted at large scale.The new
ppossibilities of development and
‘tradeofagro—friendlyinsect
sands mall agricultural
limplements can create a series of
new small and marginal industries in
the agricultural sector. But year after
lyear in agriculture budget such plans
and  perspectives have  been
‘avoided.The promotion of these
important possibilities, and the new
ssibilities of expansion of organic
farming did not take appropriate
|coverage and form. In this budget
‘alsorRs.JrS.SA:roxes was —
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kept for new agricultural loans.There

was talk of connecting government
agricultural mandis with e-portals
and to increase agricultural
procurement at minimum support
price. However, action plan for
specific budget support for
agricultural technologies that
conserves agricultural diversity,
nutritious agricultural products,
organic and natural resources, is not
clearly spelled out in the budget. The
industries promoting micro-
organisms and other organic farming
techniques require support and
quality control measures. No road
map to promote these activities has
been presented in the federal
budget, which can prove to be very
important for the employment of
small farmers and small and medium
scale green industries. Indian
agriculture is in urgent need of such
new provisions and clear action
plans.

The Indian agriculture is largely
dependent on the villages. Many
universities, research institutes and
national and provincial government
departments have been created for
the development of agriculture,
However there is no clear
accountability of any one. Nor
effective and reliable schemes for
impact assessment of the effectivity
of Government programs and
expenditures have been under the
execution. All of the major claims
are filled in the annual reports of
the schemes and placed in offices
and computers. The problems of the
agricultural sector are not taking an
end. The seven decades of a soverign
country are not less to understand
and address the problems of such an
important area like food security.
The farmers who are on the road may
have a fixed political mind set, but it
is clear that no one is satisfied with
the agriculture as a profession in our
country. Agriculture in India and the
contemperary world should be-
developed as a distinct green
industry, which is locked in slogans
and books-andnoton the land even as-

|
yet. A non toxio, nutritious and |
nature- frlendly farmlng system has‘
the theoretical and practical ability
to create a comprehensive |
framework of the farm management, |
green industries and  market
Linkages. It can create an |
employment network from markets |
to villages, towns, cities and vice
versa for the non-toxic and |
culturally  acceptable diversified
agricultural produce. It may have a
greater demand in domestic and |
foreign markets. It is still not being |
given more importance than
formalities in our agricultural |
establishments. As a result we have
not been able to develop agriculture
nor our villages which are presently |
dependent on the agriculture based
economy and are the major source of
food stuffs. In our country, ‘
agriculture is stillameansofem
ploymentan d livelihood for |
small and marginal farmers, who are |
generally poor, uneducated and more
vulnerable but are covering more |
than half of the population of India.
The rural youth is standing at the‘
crossroads, suffering a strange |
directionlessness. The ability of rural
Indian youth to compete in national
and global job market competitions
and business is in access to very few
rural  youth as no  proper |
environment could be inculcated in
the villages and the family. In such a
scenario, the process of making |
agriculture as an industry will have
to be speeded up and to connect‘
villages with the main stream |
education, skill developmentand g
reenindustrialhubs.
Declarations related to small scale |
industries and employment of the
Corona period should have been |
attached to this budget for major
changes in the agrlculture sector,
which is not reflected by the details |
available in the federal budget of |

2021.
- NonA _

(Rana Pratap Singh)
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‘The Organic agriculture is a significant paradigm shift to provide healthy and diverse food and nutritional security andjob

opportunity to the burgeoning global population and to save food air, water and soil from the toxic agrochemicals. The

spread and acceptance of orgame cultivation methods need more attention and efforts at technological cultural an

socioeconomic fronts for its adequate success.
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foreign invaders from centuries.

more glorious than ever.

Step towards Selfreliant India:

1. Takepride in our glorious past

my Nation.

Swami Vivekananda's Vision of Self-Reliant India

Around 125 years back, Indian Saint Swami Vivekananda, during his visit to America visited the University of
Michigan, where he told a group of journalists "This is your century right now, but 21st century is India's century".
Swami Vivekananda represented "Indian Darshan Culture and Civilisation" at the first World Parliament of
Religions held at Chicago, USA on 11th of September 1893. During his first visit to the West (1893-1897)
Swamiji with his epoch making speeches changed the prospective of how the west looks towards India. India was

considered to be a country of snake charmers, land of superstitions and a slaves country which was being ruled by

Swami Vivekananda, through-out his life, focused on the idea of '"Man Making' and according to him, through this

process India will arise and awake once more and the ancient mother will be sitting on her throne rejuvenated,

Swami Vivekananda's concept of "oneness" is what we want today, we all would need 1) oneness of the vision, ii)
oneness of thoughts, and iii) oneness of efforts. Ways, methods, processes, procedures and cources of action, can

be different but one idea that has to be common is our prime goal to make India Self Reliant.

2. Donotblindly follow/imitate any model (western ideas)
3. Lookacrossthe globe and take ideas but absorb them in your own way.
4

Educate every person on Indian land. But not just for information but for life-building, man-making,

character-making assimilation of ideas leading to psychosocial growth.

5. Onthe part of Individual, it should not be 'What the Nation can provide us, rather it should be How can I serve

— 6 Wehave towork, work and work; the results witttake care of themselvess, — — — — — — — —

\
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In the 21st century, knowledge economy and innovation played very crucial role in determine the socio-economic

development of the nation. By providing strong intellectual property rights protection regime at national level is required.

ndia has a significant knowledge base but a large part of it remains unprotected due the lack of IPR awareness. Therefore,

it is high time to implement the idea of self-reliance (Atmnirbhar) and innovative for achieving sustainabledevelopment

‘goals in2030.
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Straw burning is major socio-economic and cultural issue in Agriculture and Environment. The karnal unit of Haryana

‘Vz'gyan Manch uder the leadership of a retirved agricultural officer of Haryana, Dr. Rajender Singh has evolved self’ help‘

\groups predominated by the rural women to take this problem. The story describe this issue in details. |
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alanamak was a preferred variety for offerings given to Lord Buddha some three thousand years ago. Kalanamatk is th
epitome of highly aromatic rice of North-Eastern part of U.P. Four varieties of Kalanamak have been developed by PRDF;
‘Gorakhpur which are notified by Govt. of India. All have high iron and zinc and double amount (10.6%) of protein. It has
low Kalanamak has more nutritive value with compare to other rice variety. Kalanamak is a low GI (Glycemic Index) of 49—‘
52% and thus diabetic patients can consume it. Its selling price is 3-4 times more and thus farmers can triple their income.

‘crop, so sugar patient can also use it.
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Kukrail drain is one of the major water channels around the city, which connects a significant and high bio diversity region

with other surface water bodies. The water bodies is highly polluted and disrupted with encroachment. The authors have

‘explored the possibilities to develop this aqua eco system as a bio diversity rich pocket which will help in its conservation too. |
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Defence Research Laboratory (DRL) is the only Defence Research Development Organisation (DRDO) laborato
situated at Tezpur, Assam, about 360 km from China border. Since its inception the laboratory is actively involved in
lconducting regular water quality surveillance for the troops deployed in this strategic region, with aim to provide
information about contaminants present in natural water sources of North East India. This laboratory has developed a
E “DRDO Water Testing Kit” for field testing of 11 parameters of water quality. More than 300 kits have been distributed to‘
different army units for field testing of water samples. Water samples analysis have shown that water sources of north eas
India are highly contaminated with iron, arsenic and fluoride. Looking into ill effects of these contaminants DRL has
developed a variety of Water Purification Products with different capacities as per requirement of services to provide
contaminant free water to the troops. Some of the products are Iron removal Unit (IRU), Dearsenification unit (DA U),‘

Household water purifier, and Hand operated water purification system. More than 500 IRU's have been distributed to
different army units located in this strategic region to provide them iron free water. DRL is also actively involved in|

conducting regular trainings and workshops on water related issues to update the troops with respect to emerging water.
contaminants and upcoming remedial technologies for the same. |
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11 Life Lessons From History's Most Underrated Genius

Q Mr. Jimmy Sony!
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| Insights on work and creativity
(rom the life of mathematician
Claude Shannon, the most influential
[figure you've never heard of

- Jimmy Soni

‘ Photo: Nokia Bell Labs
By Rob Goodman and Jimmy Soni, co-authors of A Mind at Play
‘For five years, we lived with one of the most brilliant people on the planet. fo]lows in this

See, we spent those all-
consuming five years writing our
biography of American
mathematician Claude Shannon,
K)vhose work in the 1930s and '40s
earned him the title of “father of the
information age.” That's how long it

ook us to understand the influence of

the most important genius you've
never heard of, a man whose intellect
fwas on par with that of Albert Einstein
‘and Isaac Newton.

During that time, we spent more
time with the deceased Claude
Shannon than we have with many of
our /iving friends. He became

something like the roommate in
the spare bedroom of our minds, the
guy who was always hanging around
and occupying our headspace.

Geniuses have a unique way of
engaging with the
world, and if you
spend enough
time examining
their habits, you
discover the
behaviors behind
their brilliance.
Whether or not we
intended it to,
understanding
Claude Shannon's

. life gave us

| lessons on how to
better live our
own.

That's what

essay. It's the good
stuff our roommate left behind.

Claude who ?

His name may not ring a bell.
Don't worry — we initially didn't
know much about him, either.

So, who was Claude Shannon ?

Within engineering and
mathematics circles, Shannon is a
revered figure. At 21, he published
what's been called the most important
master's thesis of all time, explaining
how binary switches could do logic
and laying the foundation for all
future digital computers. At the age of
32, he published 4 Mathematical

Theory of Communication, which|
Scientific American called “the
Magna Carta of the information age.”‘
Shannon's masterwork invented the
bit, or the objective measurement of
information, and explained howl
digital codes could allow us
to compress and send any message
with perfect accuracy. |

But Shannon wasn't just
brilliant theoretical mind — he was a
remarkably fun, practical, and
inventive one as well. There are plenty
of mathematicians and engineers who
write great papers. There are fewe
who, like Shannon, are also jugglers,
unicyclists, gadgeteers, first-rate
chess players, codebreakers, expelﬁ
stock pickers, and amateur poets.

Shannon worked on the top-
secret transatlantic phone line
connecting FDR and Winston‘
Churchill during World War I1 and co-
built what was arguably the world's
first wearable computer. He learned tol
fly airplanes and played the jazz
clarinet. He rigged up a false wall in
his house that could rotate with the]
press of a button, and he once built a
gadget whose only purpose when i
was turned on was to open up, release
a mechanical hand, and turn itself off.
Oh, and he once had a photo spread inl
Vogue. |
Think of him as a cross between
Albert Einstein and the Dos Equis
guy. |
Asking the questions he probably
wouldn't |

uthor is Mr. Jimmy Sony, Email : jimmysonycoriting@gmail.com

__ Presented by: Mr. Kartik Kota, Email: transcreation@rediffmail.com
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| We aren't mathematicians or
‘engineers ; we write books and
speeches, not code: That meant - we—
had a steep learning curve in making
sense of Shannon's work.

Because we approached this

PRy "
R

‘ Vintage Claude. Photo courtesy of the Shannon family

book as learners, we were particularly
interested in a broader, more
generalist set of questions : How does
la mind like Shannon's work ? What
shapes a mind like that ? What does a
mind like that do for fun ?
[What can we take from it to be just a
bit more brilliant in our own pursuits,
whatever they happen to be ?

Shannon was never especially
interested in offering direct answers
to questions like those. If he were
alive to read this piece, he'd probably
laugh at us. What got him up in the
morning was dissecting how things
worked, not digressions into
‘creativity and productivity. Still, he
has plenty to teach us in those areas.
To that end, we've distilled what
we've learned from Shannon over
these past few years into this piece. It
‘isn‘t a comprehensive list by any
imeans, but it does begin, we hope,
to reveal what this unknown genius
can teach the rest of us about thinking
‘andl'rvin;;******

Cull your inputs, inbox zero be
damned

St & (1) St 2021

We know that staying focused is
considerably more difficult now, with
the constant distractions of-
smartphones and social media, than it
was in Shannon's mid-20th-century
America ( and yes, we suppose he
bears some inadvertent blame
for this ). But distractions are a
permanent feature of life in
any era, and Shannon shows
. us that shutting them out isn't

just a matter of achieving
random bursts of
concentration. It's about
consciously designing one's
life and work habits to
minimize them.

For one,
Shannon didn't allow
himself to get caught
up in clearing out his
inbox. Letters he
didn't want to
respond to went into
abin labeled “Letters
I've Procrastinated
On for Too Long.” In
fact, we pored over
Shannon's correspondence
at the Library of Congress in
Washington, D.C., which
keeps his papers on file,
and we found far more
incoming letters than outgoing ones.
All that time saved was more time to
plow into research and tinkering.

Shannon extended the same
attitude to his time in the office, where
his colleagues regularly expected to
find his door closed ( a rarity in Bell
Labs' generally open-door culture ).
None of Shannon's colleagues, to our
knowledge, remembered him
as rude or unfriendly, but they do
remember him as someone who
valued his privacy and quiet time for
thinking.

On the other hand, colleagues
who came to Shannon with bold new
ideas or fascinating engineering
puzzles remembered hours of
productive conversations. That's just
to say that Shannon was deliberate-
about how he invested his time:
in stimulating ideas, not in small talk.

inator,

to our interview.

It is amazing how stupid some of the things
we say are when transcribed from tape. I have ‘

Even for those of us who are more
extraverted than he was — and, to be‘
‘onest, that's rearty aliof us—there's
something to learn from how
intentionally and consistently
Shannon turned his work hours into
adistraction-free zone. ‘

Big picture first, details later

In his mathematical work,
Shannon had a quality of leaping right
to the central insight and leaving the
details to be filled in later. As he once
explained it, I think I'm more visual,
than symbolic. I try to get a feeling 0}
what's going on. Equations comé

Dear Mr. van den Heriks ‘
You suggested three reasons for not re-

ceiving a prompt answer to your letter relating ‘

The correct answer was nene

of these — it isithat I am a chronie procrast=
However, I am enclosing at long last ‘
& corrected version of our interview.

tried to correct grammar, syntax and content.,
My apologies for the long delay. ‘

“I am a chronic procrastinator,” Claude Shannon
wrote. Image: Shannon Papers | Library of Congress

later.” Tt was as if he saw solutions
before he could explain why they Were‘
correct.

As his graduate student Bobl
Gallager, who went on to become aw
leading information theorist himself,
recalled, “He would say, 'Something
like this should be true’. .. and he
was usually right... You can't develop
an entire field out of whole cloth if you
don't have superb intuition.”

Occasionally, this got Shannonl
into trouble : Academic
mathematicians sometimes accused
him of being insufficiently rigorous in|
his work. Usually, though,
their critiques were misguided. “Iyl
reality,” said mathematician Solomo
Golomb, “Shannon had almost
unfailing instinct for what was actuall
true- If—the—details of the jeurney‘
needed filling in, the destination was
almost always correct. \

‘———————————————————Mospofdas,wf@ouyse,éreﬂ’ﬂ
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geniuses, and most of us don't have  requires the humility to take that tendency of youths of strikinglyl

‘Shannon-level intuition. So, is there
amything to learn from him here > We—
think there is : Even if our intuitions
don't lead us to anything
‘groundbreaking, they often have
a wisdom that we can choose to tune
into.
‘ Worrying about missing details
and intermediate steps is a sure way to
shut down our intuitions and miss out
lon some of our best shots at creative
breakthroughs. Expecting our big
‘ideas to unfold logically from
premise to conclusion is a
misunderstanding of the way
\creativity usually works in practice.
Waiting for a neat and tidy epiphany
usually means waiting for a train
that's never arriving.

on't just find a mentor — allow
g/)ourself to be mentored

\ A lot of writing about
[mentorship tends to treat a mentor as
something you acquire :

\ Find the right smart, successful
Person to back your career and you're
all set.

‘ Claude Shannon with Theseus the mouse.
He built a maze-solving mouse as an early
| illustration of artificial intelligence.
Photo: Wikimedia Commons

It's not that simple. Making the

ost of mentorship doesn't just
uire the confidence—to -approach—

someone whose guidance can make a

difference in your development. It

guidance to heart, even when

it's uncomfortable, challenging, or-
counterintuitive. Otherwise, what's

the point ?

Shannon's most pivotal mentor
was probably his graduate school
adviser at MIT, Vannevar Bush, who
went on to coordinate the American
scientific effort in World War II and
became the first presidential science
adviser. Bush recognized Shannon's
genius, but he also did what mentors
are supposed to do : He pushed
Shannon out of his comfort zone in
some productive ways.

For instance, after the success of
Shannon's master's thesis, Bush urged
him to write his PhD dissertation on
theoretical genetics, a subject
Shannon had to pick up from scratch
and that was far afield from the
engineering and mathematics
he had spent years working on. That
Bush pushed Shannon to do so
testifies to his trust in his protégé's
ability to rise to the challenge ; that
Shannon agreed testifies to his
willingness to stretch himself. Bush
knew what he was doing, and
Shannon was humble enough to trust
his judgment and let himself be
mentored.

Accepting real mentorship is, in
part, an act of humility : The best of it
comes when you're actually willing to
trust that your mentor sees something
you don't. There's a reason, after all,
that you sought them out in the first
place. Be humble enough to listen.

You don't have to ship everything
you make

Bush left his imprint on Shannon
in another way : He defended the
value of generalizing over
specializing. As he told a group of
MIT professors :

In these days, when there is a
tendency to specialize so closely, it is
well for us to be reminded that the
possibilities of being at once broad
and deep did not pass with Leonardo
da Vinci or even Benjamin Franklin.
Men of our profession — we teachers
— are bound to be impressed with the

capable minds to become interested in‘
one small corner of science and
uninterested in the rest of the world.. |
It is unfortunate when a brilliant and
creative mind insists upon livin
inamodern monastic cell.

Bush encouraged Shannon to
avoid cells of all kinds — and
Shannon's subsequent career proves
how deeply he absorbed the lesson.

We know : Bush's advice would
probably sound unfashionable these
days. So many of the pressures in our
professional lives push us to specialize]
at all costs, to cultivate that one niche
skill that sets us apart from the‘
competition, and to keep hammering
away at it. In this view, people whose
interests are broad rather than deep are
basically unserious. What's worse,
they're doomed to be overtaken b
rivals who know how to really focus. |

It's a view that would have‘
exasperated Shannon. Bush's
generalist gospel struck such a deep|
chord with him, we think, because it
accorded with Shannon's natural
curiosity. He was so successful in his
chosen fields not just because of his
raw intellectual horsepower, but
because of how deliberately he kept his
interests diverse. His remarkable‘
master's thesis combined his interests
in Boolean logic and computer-
building, two subjects that werd
considered entirely unrelated until‘
they fused in Shannon's brain. His
information theory paper drew on his|
fascination with codebreaking,
language, and literature. As Shannon
once explained to Bush,
“I've been working on three different
ideas simultaneously, and strangelyl
enough it seems a more productive‘
method than sticking to one problem.”

While he was diving into thesel
intellectual pursuits, Shannon kept his
mind agile by taking up an array o#
hobbies : jazz music, unicycling,|
juggling, chess, gadgeteering, amateur
poetry. He was a person who could
‘have-used his-talentsto burrow ever
deeper and deeper into a chosen field,
wringing out variations on the same]

theme for his entire caLeeL_BulMeLte‘
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instead.

When he partnered with
Shannon in 1961 to build a pioneering
wearable computer to beat the house
lat roulette, mathematician Ed Thorp
got to see Shannon's work
‘environment up close — in particular,

il i
| ’
EL] =

| Photo courtesy of the Shannon Family

‘the huge home workshop where
Shannon did the bulk of his tinkering.

| Thorp later described the
‘Workshop as “a gadgeteer's paradise

There were hundreds of
Imechanical and electrical categories,
such as motors, transistors, switches,
pulleys, gears, condensers,
transformers, and on and on.”
Shannon had no qualms about getting
his hands dirty, leaving machine parts
and half-finished projects scattered
‘all over the place, and jumping from
project to project as he followed his
curiosity.

Shannon's more academic
pursuits also resembled that
workshop. His attic was stuffed with
Elotes, half-finished articles, and
“good questions” onruled paper.

On one hand, we can regret the
amount of unfinished work Shannon
never got around to sending out into
{the world. On the other hand, we can
fecognize that chaos was the
condition of the remarkable work he
did do : Rather than pouring mental
energy into tidying up his papers and
workspace, Shannon poured it into

SETRIeD 8 (1) STat 7—111?57,2071‘ o

~ Ifortunate that he chose tobe a dabbler  investigating chess, robotics, or  longenough?

investment strategies. Call him an
earlyadopterof The Joy of Leaving~
Your Shit All Over the Place.

Time is the soil in which great ideas
grow

Shannon's breadth of interests
meant that his insights sometimes
took time to come to fruition. Often,
unfortunately, he never got around to
publishing his findings at all. But if
Shannon's tendency to follow his
curiosity sometimes rendered him
less productive, he also had the
patience to keep coming back to his
bestideas over the course of years.

For instance, his 1948
information theory paper was nearly a
decade in the making : He was just
finishing grad school in 1939 when he
first conceived the idea of studying
“some of the fundamental properties
of general systems for the
transmission of intelligence,
including telephony, radio,
television, telegraphy, etc.” The years
between the first inkling of the idea
and its publication would take
Shannon not only deeper into the
study of information but also into
work aiding America's World War 11
effort, including research on anti-
aircraft gunnery and cryptography.
All along, Shannon's information
theory continued to germinate,
even when he had to work on it in his
free time.

This is probably the hardest
lesson for us to swallow, living in the
age that we do.  We bathe in instant
gratification. But for people in the
creative, entrepreneurial, and
idea-making worlds, there may be no
more useful advice we need to hear :
Genius takes time.

Remember also : Shannon
wasn't working on information
theory full-time for 10 years. It was,
for many of those years, his side
hustle. Maybe the ultimate side
hustle. But his endurance in sticking
with it yielded the most important
workhe'deverproduce.” —

What could we do in our spare
time if we stuck with something for

Consider the content of youn
friendships

Shannon was never one to geﬂ
caught up in jockeying for status, play‘
office politics, or try to win over every
critic. The pleasure of problem-
solving was worth more to him than al]1
of that, and so when it came to
choosing his relatively small number
of friends, Shannon deliberately chose
those who took pleasure in the same
thing and who helped bring out the besﬂ
inhim.

During World War 11, thosé
friends included Alan Turing, with
whom Shannon struck up a lively
intellectual exchange during Turing's|
fact-finding trip to study Arnerican1
cryptography on behalf of the British
government. At Bell Labs, Shannoq
also bonded with fellow engineers
Barney Oliver and John Pierce, each off
whom was a pioneering figure in the‘
history of information technology in
his own right. |

Shannon grew smarter and more
creative because he chose to surround‘
himself, almost exclusively, with|
people whose smarts and creativity he
admired. More than most of us, he was
deliberate in his friendships, choosing
only the friends who drew out his best.

What does that mean for the rest
of us non-geniuses ? It means asking
yourself not just who your friends are
but also what you do together. Think
more deliberately about the substance
of your time with them, and if you find
itlacking, change it. ‘

Put money in its place

There's a great line from stoic‘
philosopher Seneca : “He is a great

man who uses earthenware dishes as iff
they were silver ;5 but he is equally

as if i

great who uses silver

Photo courtesy of the Shannon family
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unstable mind not to be able to endure

— riches.” Seneca's pointT The pursuit—

lof money is a powerful distraction

from the pursuit of what truly matters.

Money is neither the root of all evil

nor the solution to all of

our problems. The question is

whether it gets in the way of what's
orally important.

Shannon, who was a successful
investor in early Silicon Valley
‘companies and pursued stock-picking
as one of his many hobbies, is an
lexcellent example of what it looks
like to be wealthy without being
consumed by the pursuit of wealth.

e saw his financial success as an
lopportunity, not to live lavishly, but to
spend more time on the gadgeteering
&)rojects he loved. His investment
returns funded, for instance, his
fesearch into the physics of juggling,
as well as his invention with Thorp of
their roulette-beating wearable
computer.

None of us need to be told that
the pursuit of money can obscure
what's important and valuable. But it
‘is useful to remind ourselves that
wealth nearly always comes  as an
indirect effect of incredible work
rather than as the end goal. Silicon
Valley entrepreneur Paul Graham has
put it like this : “/ get a lot of criticism
for telling founders to focus first on
gaking something great, instead of

orrying about how to make money.

nd yet, that is exactly what Google
did. And Apple, for that matter. You'd
think examples like that would be
enough to convince people.”
LFancy is easy. Simple is hard.

Shannon wasn't impressed by his
colleagues who wrote the most
detailed tomes or whose theories
Wwere the most complex. What
impressed him the most —
‘in a way that reminds us of Steve Jobs
f—was radical simplicity.

In a 1952 talk to his fellowBell -
iabs engineers, Shannon offered a
crash course in the problem-solving

SETRIeD 8 (1) STat 7—111?57,2071‘ o

productive for him. At the top of the
list :“You should first approach your—
problem by simplifying.

“Almost every problem that you
come across is befuddled with
all kinds of extraneous data of
one sort or another,” Shannon
said, “and if you can bring this
problem down into the main
issues, you can see more
clearly what you're trying to
do.”

Gallager, Shannon's
graduate student, saw this
process of radical
simplification in action when
he came to Shannon's office
one day with a new research
idea. As Gallagherrecalled :

He looked at it, sort of

puzzled, and said, “Well, do

you really need this assumption?”
And I said, “Well, I suppose we could
look at the problem without that
assumption.” And we went on for a
while. And then he said, again, “Do
you need this other assumption ?”...
And he kept doing this, about five or
six times... At a certain point, | was
getting upset, because [ saw this neat
research problem of mine had
become almost trivial. But at a certain
point, with all these pieces stripped
out, we both saw how to solve it. And
then we gradually put all these little
assumptions back in, and then,
suddenly, we saw the solution to the
whole problem. And that was just
the way he worked.

A lot of us are trained to think
that our ability to grapple with ever-
more-complex concepts is the
measure of our intelligence. The more
complicated the problem, the smarter
the person needed to solve it, right ?
Maybe. Shannon helps us see how the
opposite might also be true.
Achieving simplicity may actually be
the more intellectually demanding
endeavor.

Never confuse simplicity with
simple-mindedness. It takes work to
distill, to get at the essence of things.
If you stop yourself from saying

 lwere earthenware. It is the sign ofan  strategies that had proven most somethingina meeting because you've

just thought, “Well, that's just too‘
simple,”“you might “want™ tothink
again. It may be that it's the very thing
thatneeds to be said.

Shannon built this chess-playing machine, an ancestor of
Deep Blue. It could play six moves of an endgame. |
Photo courtesy of the Shannon family

Value freedom over status

Reflecting on the arc of his career,‘
Shannon confessed, “I don't think I
was ever motivated by the notion of
winning prizes, although I have
couple of dozen of them in the othe
room. I was more motivated by
curiosity. Never by the desire foH
financial gain. I just wondered how,
things were put together. Or what laws‘
orrules govern asituation, on
if there are theorems about what one
can't or can do. Mainly because
wantedto know myself.”

He wasn't exaggerating. Shannon
was regularly given awards that he
wouldn't go to the trouble of accepting,
Envelopes inviting him to give
prestigious lectures would arrive ; he'd|
toss them into the “Procrastination”
bin we mentioned earlier.
He accumulated so many honorary‘
degrees that he hung the doctoral
hoods from a device that resembled al
rotating tie rack ( which he built wit
his own hands ). Whether the awarding
institutions would have found that
treatment fitting or insulting, it speaks
to the lightness with which Shannor
took the work of being lauded. |
__ _There were, of course, certain
strategic and personal advantages tol
being immune to the pull of trophies
and plaques. For Shannon, it gave him
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the ability to explore areas of research might come from a good from minds that, like Claudd

that no other “respectable” scientist

ighthaveventuredinto: — ~—toy—
robots, chess, juggling, unicycles. He
built machines that juggled balls and
a trumpet that could breathe fire when
‘it was played. Time and again, he
pursued projects that might have
lcaused others embarrassment,
engaged questions that seemed trivial
‘or minor, and then managed to wring
preakthroughs out of them.

Would Shannon have been able
Ro do all of that while chasing a Nobel
? Possibly. But the fact that he didn't
give much thought to those external
achievements allowed him to devote
‘far more thought to the work itself.

We admit : It's easier to write
those words than to live by them.
‘We're all conscious of our status, and
for the ambitious and talented, it's
lespecially tough to be indifferent to it.
Shannon can help us break that hold,
hough, because his example points
us to the rich prize on the other side
of indifference : freedom. Even when
lit risked his status, Shannon pointedly
did not stay in his lane. He gave
Hmimself the freedom to explore
whichever discipline caught his
fancy, and that freedom came, in part,
from not caring what other people
‘thought ofhim.

When we're in the midst of
\chasing awards and honors, we often
‘forget the way they can crowd out
freedom. Nothing weighs you down
like too many pieces of flair.

‘Don't look for inspiration — look
forirritation

\ How many of us, in search of a
‘breakthrough, sit around waiting for
inspiration to strike ? That's the wrong
fway to go about it.

One of the people who explained
L[his the most trenchantly was painter
Chuck Close. As he put it,
“Inspiration is for amateurs — the
rest of us just show up and get to work
s If you hang in there, you will get
somewhere”
‘ Shannon believed something
quite similar when it came to looking
for a great “science idea.” The idea

conversation, tinkering in the
workshop;or the kind of aimiessplay—
he indulged in for much of his life —
but above all, it came from doing, not
waiting.

As Shannon told his fellow Bell
Labs engineers, the defining mark of
a great scientific mind is not some
ethereal capacity for inspiration, but
rather a quality of “motivation ...
some kind of desire to find out the
answer, the desire to find out what
makes things tick.” That fundamental
drive was indispensable : “Ifyou don't
have that, you may have all the
training and intelligence in the world,
[ but | you don't have the questions
andyouwon't just find the answers.”

Where does that fundamental
drive come from ? Shannon's most
evocative formulation of that elusive
quality put it like this : It was “a slight
irritation when things don't look quite
right,” or a “constructive
dissatisfaction.” In the end,
Shannon's account of genius was a
refreshingly unsentimental one : A
genius is simply someone who is
usefully irritated. And that useful
irritation doesn't come until,
somewhere in the midst of the work,
you stumble onto something that
troubles you, pulls at you, doesn't
look quite right.

Don't run away from those
moments. Hold onto them at all costs.

A final thought : The internet, the
digital age, the technologies that
underlie it all — these are remarkable
human achievements. But we can too
easily forget what their origins are,
where they sit in the flow of our
history, and what kinds of people
brought them about. We think there is
something important in beginning to
learn these things.

Learning isn't just about
understanding the substance of what's
been built —it's also about
understanding the spirit in which it
was built. So many of the great sparks
of innovation that made our world™
possible grew from the spirit of
curiosity and creativity. They came

Shannon's, saw their work —as a game.
“We think that's a spirit worth
remembering. More than that, we thinkl
it's one worth living by. |
The inspiration for this post
comes from a marvelous essay byl
author and entrepreneur Ben
Casnocha. In 2015, he wrote a pieceJ
summarizing the lessons he took from
spending several years at the elbow of
LinkedIn founder and Greyloclé
partner Reid Hoffman. It's a fantastic‘
read.

We'd love to hear from readers.
Rob can be contacted at
goodmanl@gmail.com and Jimmy a)
jimmysoniwriting@gmail.com. We
promise not to put you in the,
“Procrastination” folder. You can also
subscribe to our articles here. ‘

$—H : drranapratap59@gmail.com
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| Water Discourse
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 Water as A Precious Resource |

U Dr. Somit Roy Chowdhury‘
|
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| Water is one of the most
‘important Universal/Biological
solvent that is needed by plants and
animals for their survival. Water
imakes up around 70% of our body
weight. Water is necessary not only
for drinking but also for our day to
‘day life purposes like
bathing,cooking, cleaning etc.The
importance of water in our diet is
apparent as it helps the body to
perform specific metabolic tasks
‘and regulates our body temperature,
moreover water is unique solvent as
it's density is similar to that of cell
protoplasm.

|  Water contains no calories and is
asignificant factor in losing weight.

Water is a non- renewable
Hlatural resource. So,if we do not
work together towards conservation
of water, planet earth as we know
will meet its ultimate demise sooner
or later.There is more than 326
million trillion gallons of water on

earth.The most significant use of
K)vater is to produce hydropower by
harnessing its energy. Compared to
‘other resources that are used to
Froduce energy and power, water is
cons1dered renewable as well as

having the least solid waste during
energy production.

Water is a limited resource.lt is
needed by all living things and must
be managed well to ensure we have
enough for our needs and to protect
our environment.

Water is a precious resource as
clouds formed by vapours ensure
that water falls back to earth in the
form ofrain, snow, hail etc.

Water is important to our health
because it boosts energy. Water
delivers important nutrients to our
cells, especially muscle cells,
postponing muscle fatigue. Water
aids in digestion, detoxification and
hydration of skin. Water protects
our tissue system, spinal cord and
joints. It helps in excretion of waste
products through
perspiration,urination and
defecation.

As India's economy is primarily
agrarian, water is exhaustively used
in Agricultural practices.Irrigation
and cattle rearing requires a lot of
water. Thus, it wouldn't be wrong to
say that the farmers' livelihood
depends on water.

Plants need water to survive and
make food by the process of‘
photosynthesis. It is one of the main
elements which help plants to grow.
Thus,water is extremely important
for humans,animals and plants to‘

survive.

Water resources are‘
EVERYONE'S concern. The
consumption has increase
significantly due to population
growth. Water availability is
decreasing due to human overuse
and natural degradation.Many
resources of water have become
unusable. Alleged control over
water leads to intra boundary and
transboundary conflicts betwee
States and countries.Effective Watellj
resource management and policy!
must be implemented on both local‘
and international levels.Thus in to
order to save Water, we need to
follow solution methods based on|
National Integrated Water
Resources Management within the
body of our government as a whole
and through public participation,|
support of NGOs and international‘
organizations.

|

’ASSlStant Professor, Department of Botany, Lucknow Christian College, Lucknow

Email: roysomit7@gmail.com. . .
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World Water Day is celebrated
on 22 March to bring awareness
‘among the people about how to
jconserve water.

Similarly, year2003
International year of freshwater was
to bring awareness among the people
‘about the importance of water as a
resource

| About 71% of the Earth is
lcovered with water in three different
forms solid, liquid and gas. However,
‘all of that is present cannot be
iconsumed by the living organisms.
ore than 97 percent of the world's
water is salty. Nearly 2 percent is
llocked up in snow and ice. Less than 1
ercent is available as freshwater on
the earth's surface in our rivers and
llake which we use to grow our crops,
n our industries, and for human
consumption. Population growth,
urban development and
environmental degradation are
affecting the quality and quantity of
freshwater available worldwide.
‘Today, 40 percent of the world's
eople do not have enough clean safe
[Evater

| Through the natural water cycle,
water is used over and over again.
There is about 1,400 million cubic
kilometres or
‘1 ,260,000,000,000,000,000,000 litres

of water on earth but only 1 percent of
that is available as freshwater. More
and more people rely on the tiny
amount of readily available
freshwater for their daily needs and
for agriculture. But to maintain a
healthy planet the natural
environment needs its share too.
Therefore balancing competing
human and environmental demands
for water is a critical global issue.

THE WATER CYCLE

The water cycle is a natural
process which include four phases
,that continuously happens on earth.
to maintain the amount of water on
the earth. To four phases are as
follows:

Evaporation - where the water
from the earth's surface gets
converted into water vapour due to the
heat of the sun.

Condensation - The water vapour
rises up in the atmosphere and get
accumulated above, condenses and
form water droplets. These droplets
collecttogether and form clouds.

Precipitation - volume of droplets
increases in the atmosphere, it falls on
the earth as rainfall . Sometimes it also
occurs as snowfall in some areas.

COLLECTION OF WATER
As the water falls back on the

earth, it travels along the surface and

gets accumulated at different places,
like lakes, rivers, sea, oceans and
under the ground. That's how the
amount of water is regulated on the
earth.

The water that falls on the earth's‘
surface slips inside the earth and gets|
accumulated in the cracks and gaps of
the rocks present inside the earth.The
upper limit of the layer of water
present beneath the earth is called the‘
water table. The water table can vary
from one place to another.Beneath the
water table is Groundwater. This‘
water gets accumulated inside the
earth because of different sources:

1. Rainwater that falls on the earth
slips inside the ground

2. Water in the rivers, lakes and
Ponds often slips into the earth
and get accumulated ag
groundwater

3. Infiltration - The process by‘
which water accumulates into thel
ground by travelling through the‘
soil pores is called Infiltration.

4. Aquifer - The underground layelJ
of rocks that contain water
present between their cracks and‘
empty spaces is called Aquifer.

How underground water can be

obtained and used ‘

Groundwater is generally,

_obtained by digging Wells, usinghand

[Vice Principal/Associate Professor, Dept. of Biotechnology, Vijayaraje Institute of Science and Management, [

NH-75;,Turari,-Jhansi Road,-Gwalior(M.P)475001.INDIA, Email:jotsharma- 68@yahoo.com— — — — — —
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is fresh water and therefore can be
used for various purposes like -
e  consumption or drinking water

e  domestic chores

o irrigation of crops

le  water services in public
‘ buildings and offices

i fire fighting
| e industrial purposes
WATER TABLE DEPLETION

There are several factors that can
lcause water table depletion:

[I.  Increasing Population

Increases the demand of
freshwater also rises sharply as
lincreasing population demands more
space , construction of more houses,
shops, industries, buildings and
roads. This in turn also decrease the

laces like parks, grounds or forests
All this reduces the possibility of
rainwater getting into the soil
articles because the concrete floors
and roads to not allow seepage of
ater.This means that an increased
demand and usage of groundwater as
compared to the replenishment of
ater tables.

| This results in depletion of the
‘water table of that region.

2. Increasing Industries

Results in depletion, as every
industry requires water in its
roduction process so as a number of
industries increases, more water is
drawn from the ground.

[3. Agricultural Activities

‘ In case of no or low rainfall,
farmers use groundwater to irrigate
heir land for agriculture. This
depletes the water table over the
years.

4. Deforestation

| We know that plazts ;d ;ee;
keep the soil bounded together and

St & (1) St 2021

Uprooting them exposes the first
Tayer of the soil which can get washed
away easily. This affects the water
table of that region.
5. Low Rainfall

In places where there is low or
scanty rainfall the underground water

table is generally low.
DISTRIBUTION AND
MANAGEMENT OF WATER

The distribution of water across
the earth is not even due to different
factors such as rainfall and climatic
conditions.Some places have a high
amount of water while others face
scarcity of water.

In India, places like Rajasthan
get very low rainfall and hence have
less water. On the other hand, places
like Meghalaya receive high rainfall
and have a high amount of water.
Hence, there can be times when one
part of India faces floods while other
is suffering from a drought -like
condition.

No matter whether a place
receives a high rainfall or low rainfall,
water management is necessary to
ensure that everyone gets access to an
adequate amount of water.

Civic authorities of a region are
responsible for the adequate supply of
water in that area. Every individual is
also responsible for saving water and
preventing it from getting wasted.

Hence, we should always keep a
check on how we use water in our
daily lives.

Therefore,balancing competing
human and environmental demands
for water is a critical global issue.

A FINITE RESOURCE

Through the natural water cycle,
water is used over and over again. The
earth appears blue from space. Why?
Because about 70 percent of its
surface is covered by water. There is

~ |pumps and electric pumps.This water  allow absorption of water in the soil.  about 1,400 million cubic kilometres

or 1,260,000,000,000,000,000,000
Tlitres of water on earth but only 1
percent of that is available as
freshwater. More and more people rely,
on the tiny amount of readily available
freshwater for their daily needs and forl
agriculture. But to maintain a healthy,
planet the natural environment needs
its share too.

CLIMATE CHANGE \

Climate change is altering the
distribution of water on earth. As
global temperatures rise and rainfall
becomes less reliable, there may beg
less freshwater available for humans
and the environment in the future.
These changes are expected to create
more extreme weather patterns:
prolonged droughts, more intense‘
storms and bushfires. Climate change|
will make it harder to manage our‘
water supply and keep it safe to use.

WHY WATER IS PRECIOUS
RESOURSE |

About 60-75% of human body,
weight is of water . Loss of about 4%
of total body water leads td
dehydration, while a loss of 15% can
be fatal. Person cannot survive more
than 3 days with out water.Clearly‘
water is vital for survival, but whaq
makes it so necessary?

some special properties and‘
Molecular Make-up of Water with|
positive charge on one side an
negative charge on the other side
creates polarity and dictates how wate
interacts with other molecules. |

1. Water is the universal solvent
due to asymmetry in its structure .Mos
biological molecules have somg
electrical asymmetry, they are polar
and water molecules can form bonds‘
with and surround both their positive]
and negative regions. In the act of
surrounding the polar molecules 01l
‘another substance, water wriggles its
way into all the nooks and crannies
between molecules, effectively
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~ Ibreaking it apart are dissolving it.

‘This is what happens when you put

~ sugar crystals into water: both water -

and sugar are polar, allowing
individual water molecules to
surround individual sugar molecules,

reaking apart the sugar and
dissolving it. Similar to polarity,
some molecules are made of ions, or
‘oppositely charged particles. Water
preaks apart these ionic molecules as
well by interacting with both the
&)ositively and negatively charged
particles. This is what happens when
you put salt in water, because salt is
‘composed of sodium and chloride
fions.

| Water's extensive capability to
dissolve a variety of molecules has
earned it the designation of
f‘universal solvent,” and it is this
ability that makes water such an
invaluable life sustaining force. On
la biological level, water's role as a
solvent helps cells transport and use
substances like oxygen or nutrients.
Water-based solutions like blood
elp carry molecules to the necessary
locations. Thus, water's role as a
solvent facilitates the transport of
olecules like oxygen for
respiration and has a major impact on
the ability of drugs to reach their
targets in the body.

2. Water Supports Cellular
Structure

| Water also has an important
| structural role in biology.
Visually, water fills cells to help
maintain shape and structure .

‘ However, even some

| plants, which can maintain their
cell structure without water, still

| require water to survive. Water

|  allows everything inside cells to

have the right shape at the

molecular level. As shape is

| critical for biochemical

| processes, this is also one of

3.

SETRIeD 8 (1) STat 7—111?57,2071‘ o

water's most importantroles.
Water impacts cell shape. Water
creates pressure inside the cell
that helps it maintain shape
water also form membrane
which surrounds the cells.

Phospholipid bilayers.
Phospholipids form bilayers
surrounded by water. water also
impacts some fundamental
components of every cell: DNA
and proteins.. Proteins provide
structure, receive signals, and
catalyze chemical reactions in
the cell. In this way, proteins are
the workhorses of cells.
Ultimately proteins drive
contraction of muscles,
communication, digestion of
nutrients, and many other vital
functions. Without the proper
shape, proteins would be unable
to perform these functions and a
cell (et alone an entire human)
could not survive. Similarly,
DNA needs to be in a specific
shape for its instructions to be
properly decoded. Proteins that
read or copy DNA can only bind
DNA that has a particular shape.
Water molecules surround DNA
in an ordered fashion to support
its characteristic double-helix
conformation. Without this
shape, cells would be unable to
follow the careful instructions
encoded by DNA or to pass the
instructions onto future cells,
making human growth,
reproduction, and, ultimately,
survival infeasible .

Chemical Reactions of Water

Water is directly involved
in many chemical reactions to
build and break down important
components of the cell.
Photosynthesis, the process in_
plants that creates sugars for all
life forms, requires water. Water

larger molecules in cells.
Molecules like DNA and proteins
are made of repetitive units of
smaller molecules. Putting these,
small molecules together occurs
through a reaction that produces
water. Conversely, water iy
required for the reverse reaction1
that breaks down these
molecules, allowing cells to
obtain nutrients or repurpose‘
pieces of big molecules.

Additionally, water buffers cells
from the dangerous effects of acids
and bases. Highly acidic or basic
substances, like bleach o
hydrochloric acid, are corrosive to|
even the most durable materials. This
is because acids and bases release‘
excess hydrogens or take up excess
hydrogens, respectively, from the
surrounding materials. Losing or
gaining positively-charged hydrogens
disrupts the structure of molecules. As‘
we've learned, proteins require a
specific structure to function properly,‘
so it's important to protect them from
acids and bases. Water does this by
acting as both an acid and a base
.Although the chemical bonds within|
a water molecule are very stable, it's
possible for a water molecule to give‘
up a hydrogen and become OH—, thus|
acting as a base, or accept another‘
hydrogen and become H3O+, thus
acting as an acid. This adaptabilityl
allows water to combat drastic
changes of pH due to acidic or basic
substances in the body in a process\
called buffering. Ultimately, this‘
protects proteins and other molecules
inthe cell.

In conclusion, water is vital for all
life. Its versatility and adaptability,
help perform important chemical
reactions. It's amazing how a simplé
Tmoleculeis universally important foq
organisms with diverse needs.- |

also participates in building
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