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Trivandrum 1, Apr. ’11N.T. Nair     ntnair@gmail.com

The venue is Delhi College. The function is to honour those 
who stood first in various courses, starting with the pre-medical. 
The chief guest was Aruna Asaf Ali, Mayor of Delhi, and the year, 
1960. The name of the person who scored highest in the previous 
pre-medical examination was called out and the young boy walked 
up to the dais. The Mayor shook hands of the youngster with all 
the warmth that could be transferred between two hands. Then 
she gently put her hand on his shoulder and calling him by 
the first name, whispered to him - be a good doctor. And he did 
make it - now a renowned doctor, highly regarded for his ethical 
ways of medical practice. This inspiring gesture is still green in 
his mind, prompting him to be in the service of the society as 
originally envisaged by Hippocrates. The wonders it did in his 
career during the formative years and later is remarkable, thanks to  
Bharat Ratna Aruna Asaf Ali, who made him feel, as Ralph Waldo 
Emerson said: To know even one life has breathed easier because you 
have lived.

Every country needs leaders like Aruna who should be brought 
to the fore to become inspirers and motivators, especially to 
the younger generation. Of course, there are many such great 
personalities,  but they often remain obscure, are not interested 
in publicity, and do not hang around power centres for favours. 
Such gems should be identified, encouraged to come to action 
scenes and contribute to the welfare of the society. If a country is 
ridden with corruption, nepotism and ruled by the back benchers, 
development would be a certain casualty.

The future is in the hands of the youngsters. They are to be 
educated by teachers who follow the words of William Arthur 
Ward, most quoted writer  of inspirational maxims: The mediocre 

teacher tells. The good teacher explains. The superior 
teacher demonstrates. The great teacher inspires.

John Quincy Adams, the sixth President of 
the United States (1825-1829) qualifies leaders 
thus: If your actions inspire others to dream more, 

learn more, do more and become more, you are a 
leader.

We need more great teachers and leaders of this kind.
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Plasma is by far the most 
common form of matter. Plasma 
in the stars and in the tenuous 
space between them makes up 
over 99% of the visible universe 
and perhaps most of that which 
is not visible.
What is Plasma?

‘Plasma’ means different 
things in different contexts. 
‘Blood Plasma’ means the yellow-
colored liquid component of 
blood, in which blood cells 
are suspended; ‘Milk Plasma’, 
however, is whey, the liquid 
remaining after milk has been 

curdled and strained. 
In physics, however, plasma is described as a distinct, fourth state 

of matter beyond gas. On earth we live in an island of ordinary matter 
appearing in three familiar states - solid, liquid and gas. Plasma  is 
similar to a gas  in which the atoms have lost their electrons (or, ionized). 
Plasma thus consists of a collection of free 
moving electrons and ions.    The word 
"PLASMA" was first applied to ionized 
gas by Dr. Irving Langmuir, an American 
chemist and physicist, in 1929. Energy is 
necessary to strip electrons from atoms to 
make plasma, e.g., heating a gas to over 
6000 C. The source of energy can also be 
electrical, or light (ultraviolet or laser). 

In the case of atmospheric air, when 
heated to 2000 C, O

2
 molecules in the 

air get dissociated and at 4000 C, N
2
 

dissociates into atoms. At around 6500 C 
both O

2
 atoms and N

2
 atoms start releasing 

Plasma
The Fourth  State of  Matter

Science in Perspective
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electrons and form their ions. So the air at temperatures above 6500 
C will be having ions, electrons, atoms of O

2
 and N

2
 and molecules of 

O
2
 and N

2,
 and this mixture is called plasma.  

Uses
Plasma research yields a greater understanding of the universe. 

Plasma technology provides many practical uses: new manufacturing 
techniques, metal cutting, metal spraying, heat transfer studies, 
consumer products, and the prospect of abundant energy, more efficient 
lighting, surface cleaning, sterilization of medical products, radioactive 
waste processing, low-thrust rocket propulsion and many more. Plasma 
thrusters are used of station keeping of satellites. In rocket motors, 
very high heat flux and flow conditions are prevailing and Thermal 
Protection System (TPS) materials like ablative or insulation materials 
are used to protect the hardware from heating. The qualification 
testing of these TPS materials are carried out using plasma jets through 
simulation of various heat transfer 
zones in rocket motors.

When a space capsule returns 
to the earth, it gets intensely 
heated by aerodynamic friction. 
The heating depends on the 
combined effect of the high speed 
of re-entry and the density of the 
atmosphere. Depending on the 
entry velocity (about 25 times 
that of sound) the temperature 
of air can go up to 10,000 C. 
This happens at altitudes of 100 
km and its flight towards earth. 
At this temperature, air will be in the dissociated and ionised state or 
in the plasma state. This is enough to create a plasma sheath around 
the capsule. Plasma is opaque to radio waves used for communication 
between the capsule and earth.  The resulting radio ‘blackout’ lasting 
for a brief while is laden with anxiety for people in the capsule as well 
as on the earth.  The electronic bay or the crew cabin should be kept at 
normal temperature. This is quite challenging for space scientists. The 
capsule has to be covered with suitable Thermal Protection Systems 
made of high temperature-resistant materials such as ablatives, silica 
tiles, Carbon - Carbon composites. These materials have high heat 
resistant properties. One can get an idea of the destructive magnitude 
of the temperature by recalling the Space Shuttle disaster (Columbia, 
Feb 1, 2003).
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Plasma Wind Tunnel (PWT)
Before using in the actual application, suitability of the material and 

design adequacy are verified under the simulated re-entry conditions 
in a Plasma Wind Tunnel (PWT) facility that is capable of simulating 
re-entry conditions for the required duration. PWT consists of a 
high power plasma generator and a high altitude simulation system. 
Constrictor arc technique is widely used for generating high power 
plasma where an electric arc is maintained between the electrodes. 
The arc heats up the air to a temperature high enough to produce 
plasma. This high temperature plasma expands in a hypersonic nozzle 
to high velocities and exits to a test chamber kept at high vacuum
condition. The plasma flows over the test specimen kept in the test 
chamber centrally in front of the nozzle. During testing, temperature, 
heat flux and pressure on the surface of the model are mapped for de-
termining the performance characteristics of the material. The Indian 
Space Research Organisation (ISRO) has established different classes 
of Plasma Wind Tunnels for evaluating thermal protection materials 
and systems for use in re-entry vehicles.

[Aravindakshan Pillai]
aravind_vssc@yahoo.co.in

This year (2011) is celebrated the world over, as the International 
Year of Chemistry (IYC 2011), as suggested jointly by UNESCO 
and IUPAC (International Union of Pure and Applied Chemistry). 
The UN resolution calling for celebrating the International Year of 
Chemistry in 2011 (EKL Feb.’11) was submitted by Ethiopia and co-
sponsored by 23 nations and was enthusiastically supported by all the 
member countries. The IYC programmes involve chemical societies, 
academies, and similar institutions worldwide. The programmes also 
rely on individual initiatives to organize local and regional activities.

Why 2011? Well, 2011 is the centenary year of the Award of the 
Nobel Prize in chemistry (1911) to Madame Marie Curie (1867-
1934), who toiled in the laboratory for years under great difficulties 
and finally succeeded in isolating radium from the ore “pitchblende”. 

The official theme of IYC 2011 is: “CHEMISTRY - OUR LIFE - 
OUR FUTURE”. This theme underlines the importance of chemistry 

Chemistry
Our Life, Our Future



April 2011Executive Knowledge Lines7

in everyday life of man. It also would 
encourage the public appreciation of the 
role of chemistry in meeting world needs. 
The IYC is expected to encourage interest 
in chemistry among young people, and to 
generate enthusiasm for the creative future 
of chemistry. Besides, the IYC also highlights 
the achievement of women scientists.
Omnipresent Chemistry!

Chemistry, by definition, is the science 
of matter. Matter and energy constitute the 
stuff of the entire universe. Chemistry deals 
with matter and physics deals with energy. 

But, Einstein showed that matter and energy are interconvertible. 
Chemistry touches everything “from salt to camphor”. All the 

substances in the material world are chemicals. The air we breathe 
is a mixture of mainly nitrogen and oxygen. The water we drink is 
a compound of hydrogen and oxygen (“dihydrogen monoxide”). The 
food we eat is mostly carbohydrates, proteins and fats, which are all 
chemical compounds of varying complexities. The dresses we wear are 
made of chemical polymers. Some are natural polymers (like cotton, 
wool and silk); some are synthetic polymers (like nylon and polyester 
and acrylic). The medicaments we use are all chemicals (e.g. Aspirin, 
Paracetamol, Penicillin etc). Essential micronutrients like vitamins are 
all chemical compounds. Why, for that matter, our bodies are also 
composed of matter only! We are tiny blobs of carbon, hydrogen, 
nitrogen, oxygen and a few other elements, capable of existence only 
on the surface of a chunk of matter called the earth, which itself is an 
average-sized planet revolving around the star called the sun. The sun 
itself is an average star among the ten thousand million (1011) stars in 
the Milky Way Galaxy. The MWG itself is an average galaxy among 
the trillion (1012) galaxies in the Visible Universe. All these are made 
up of matter and energy!
A Central Science

Chemistry is a CENTRAL SCIENCE. It is related to physics 
and mathematics. Thus we have physical chemistry, chemical 
physics, computational chemistry and the like. Chemistry is also 
closely connected with life sciences. Consider organic chemistry, 
biochemistry, medicinal chemistry, food chemistry etc. In a third 
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direction, chemistry interacts with earth sciences and atmospheric 
sciences. Geochemistry, mineral chemistry, atmospheric and 
stratospheric chemistry are examples of such interactions. We then 
have astrochemistry (chemistry of stars), nuclear chemistry, and so on. 
Amongst all these multifarious disciplines, the science of chemistry 
stands in the middle, connecting all these peripheral disciplines.

Chemistry is also a giant science with innumerable branches. 
We have the main branches - Inorganic, Physical, Organic and 
Analytical Chemistries. Then we have specialities like solid state 
chemistry, thermo-chemistry, electrochemistry, magneto-chemistry, 
chemistry of natural products, photochemistry, petroleum chemistry, 
quantum chemistry, crystal chemistry, surface chemistry etc. We have 
superspecialities like photoelectrochemistry, defect solid chemistry, 
semiconductor chemistry, superconductor chemistry, etc. Indeed we 
can compare chemistry to a giant banyan tree spreading its branches 
all around.
Chemistry Surpasses Nature

Chemists study all natural products and try to synthesize them 
by different routes usually unknown to nature. The list of naturally 
occurring products successfully synthesized by man is long - drugs like 
quinine, alkaloids like morphine and brucine, vitamins like ascorbic 
acid (Vitamin C), dyes like indigo, etc. In most of these cases, the 
synthetic substance is cheaper than the natural product. Synthesis 
has been achieved for other substances too, like insulin, sucrose (cane 
sugar), etc; but these synthetic products are at present more expensive 
than the natural products.

Chemistry surpasses nature. Chemistry has given us many new 
substances, unknown to nature. The list is long… the synthetic dyes, 
drugs, fertilizers, alloys, composites, plastics, synthetic polymers, 
ceramics, cement, detergents, cosmetics and so on.

Take the case of plastics. They were unknown 50 years ago! Today 
we have innumerable things made of various plastic materials - from 
bags, briefcases, chairs, tables, doors and windows, wallets and purses, 
footwear, spectacle frames, water pipes and tubes, scientific instrument 
bodies, milk sachets, heart valves, blood bags, and so on.

Plastics are polymers; but all polymers are not plastics! For example, 
the natural fibres cotton, wool and silk are not plastics. Also, while 
there are many natural polymers, there are few natural plastics. 
Synthetic polymers may however be plastics too. One of the first and 
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most well-known synthetic polymers is nylon, discovered in 1911 by 
Caruthers. Others like various polyesters and acrylics were soon made 
and these play a major role in the garment industry and play their part 
in clothing humanity.
Defect Solid State Chemistry

Defect solid state chemistry is of special interest to engineers. Most 
semiconductors, superconductors and even catalysts are based on de-
fect solids. A very high degree of crystalline perfection is first of all 
required and this is achieved by techniques like zone refining. Dop-
ing is now done, which could sometimes lead to million fold increase 
in conductivity. Nanotechnology is also making inroads into modern 
semiconductor science and technological marvels may be expected. 
Chemistry here acts like a trusted support to technology. Chemistry 
also plays a major role in the making of high temperature superconduc-
tors, which are needed for Maglev trains and the like.
Fertilizers and Pesticides 

The Haber synthesis of ammonia and the subsequent production 
and widespread use of ammonium sulphate fertilizer was enthusiastically 
welcomed as a boon for starving humanity. The fertilizer chemist was 
hailed as a great benefactor of mankind and as “one who made two 
blades of grass grow where only one grew before”!

However, the use of fertilizers, pesticides, fungicides etc. must be 
critically regulated. Wisdom and discretion must prevail here. Organic 
manure and biologic pesticides must be preferred wherever possible. 
The use of inorganic fertilizers and synthetic pesticides may be phased 
out when organic or biological substitutes are available.
Medicinal Chemistry

Chemistry plays a major role in medicine. In ancient India, 
Acharya P C Ray had pointed out that “chemistry was the handmaid 
of medicine”. This continues to be so even today. Can we now imagine 
a world without antibiotics, sulpha drugs, vitamins and so on? All these 
are gifts of chemistry to medicine.
A Wish List

Chemical researchers in many countries are now trying to harness 
hydrogen as the universal fuel. Hydrogen is abundantly available 
(from water!). Burning hydrogen produces only water vapour and so 
hydrogen qualifies as a nonpolluting fuel. It is envisaged that by 2050, 
all automobiles will run on hydrogen fuel.

Solar energy is also a high priority item before chemists and 



10Executive Knowledge LinesApril 2011

physicists and engineers. Problems like concentration of solar energy 
and invention of more efficient catalytic converters in photovoltaic 
technology are two major problems here. We expect solar energy to 
meet most needs of man by the close of this century.
The Fascination of Chemistry

The chemical laboratory is a fascinating place - what colours, 
smells and sounds! In one corner, one sees the dazzling brilliance of a 
magnesium ribbon burning in oxygen. Elsewhere, we see the effulgence 
of phosphorus burning in oxygen in a round flask mimicking the 
brilliance of a miniature sun (“the chemical sun”, as one calls it). The 
mouth watering aromas of bananas and pineapples (due to esters like 
amyl acetate and ethyl isobutyrte), the chemical volcano (burning 
ammonium dichromate) etc. are the chemistry student’s initiation 
into college chemistry experiments. There are also bad smells galore, 
like that of hydrogen sulphide (smell of rotten eggs) and mercaptans 
(indescribably offensive and repugnant smell!). There are dangers too. 
Unexpected explosions may occur, like the one which killed Alfred 
Nobel’s brother or the one that destroyed one eye and one hand of 
Dulong.

But chemists love all these. Let me end this article by quoting the 
17th century German chemist Johann Joachim Becher, who wrote in 
his book, “Physica subterrana”: "Chemists are a strange class of mortals, 
impelled by an almost maniacal impulse to seek their pleasures amongst 
smoke and vapour, soot and flames, poisons and poverty, yet amongst all 
these evils I seem to live so sweetly that I would rather die than change 
places with the King of Persia." 

[Prof. (Dr) C G Ramachandran Nair, former Dean, University of 
Kerala and former Secretary, Science, Technology & Environment, 

Govt. of Kerala]
 profcgram@gmail.com 

There will be little rubs and disappointments 
everywhere, and we are all apt to expect too much; but 
then, if one scheme of happiness fails, human nature 
turns to another; if the first calculation is wrong, we 
make a second better: we find comfort somewhere.

                   - Jane Austen
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Cabbage is a popular leafy green vegetable of the Family 
Brassicaceae. It is a flowering plant distinguished by a short stem 
upon which is crowded a mass of leaves, which while immature form 
a characteristic compact, globular cluster. Some people call the plant 
head cabbage or heading cabbage, and in Scotland a bowkail, because 
of its rounded shape. The Scots call its stalk a castock,  and the British 
occasionally call its head a loaf.  It is in the same genus as the turnip 
– Brassica rapa. Cabbage is of many widely dissimilar varieties, all 
probably descended from the wild, or sea cabbage (Brassica oleracea) 
of the family Cruciferae (mustard), found on the coasts of Europe 
and Mediterranian. It was known to the ancient Greeks and Romans. 
Romans praised this vegetable for its medicinal properties, declaring 
that "It is the cabbage that surpasses all other vegetables”. It is used for 
food for man and stock, throughout the world. Cabbages grow best in 
cool, moist climates. 

The word cabbage is a derivation of the French word caboche, a 
colloquial term for "head". In the native English, Normanno-Picard, 
boche means swelling or bump. The cabbage family, of which Brussels 

sprouts, broccoli, and cauliflower 
are all members, is wide and 
varied. Cabbage itself comes in 
many forms-the shapes can be 
flat, conical or round, the heads 
compact or loose, and the leaves 
curly or plain. The most widely 
used cabbage comes in compact 
heads of waxy, tightly wrapped 
leaves that range in color from 
almost white to green, to violet, 
and to red. Cabbage contains a 
good amount of vitamin C and 
some vitamin A.

The only part of the plant that 
is normally eaten is the leafy head, 
the spherical cluster of immature 
leaves, excluding the partially 

Cabbage 
An Affordable High-value Vegetable

General
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unfolded outer leaves. Cabbage leaves often have a delicate, powdery, 
waxy coating called bloom. The occasionally sharp or bitter taste of 
cabbage is due to glucosinolate.  Cabbages are also a good source of 
riboflavin. 

Cabbage was developed by ongoing artificial selection for suppression 
of the internode length. Cabbage is used in a variety of dishes for its 
naturally spicy flavor. The so-called "cabbage head" is widely consumed 
raw, cooked, or preserved in a great variety of dishes.

Cabbage is often added to soups, stews and borscht in Europe. A 
soup of cabbage or other vegetables with bacon forms a common dish. 
Cabbage may be added to a baked pudding served as a side dish or 
dessert. Cabbage is also used in many popular dishes in India. Boiling 
tenderizes the leaves and releases sugars, which leads to the characteristic 
"cabbage" aroma. Boiled cabbage has become stigmatized because of its 
strong cooking odor and the belief that it causes flatulence. Moreover, 
boiling reduces the cabbage's anti-cancer properties. For best results, 

it is suggested that cabbage should 
be sliced thinly and cooked for 4 
minutes.

Cabbage rolls are an East 
European and Middle Eastern 
delicacy. The leaves are softened by 
parboiling, and then stuffed with 
a mixture of chopped meat and/
or rice. The largest cabbage dish 
ever made was on 19 December 
2008 in the Macedonian city of 
Prilep, with 80,191 cabbage rolls 
weighing 544 kg. 

There are almost 400 varieties 
of cabbage, differing widely in 
shape (spherical, round and flat, 

conical), type (with smooth or curly leaves) and color (green, white 
and red). Cabbages grown late in autumn and in the beginning of 
winter are called coleworts.  Their leaves do not form a compact head.  
"Colewort" may also refer to a young cabbage. The word comes from 
Latin caulis (stalk of a plant, cabbage) and Old English wyrt (herb, 
plant, root). A drumhead cabbage has a rounded, flattened head. An 
oxheart cabbage has an oval or conical head. A pickling cabbage, such as 
the red-leafed cabbage, is especially suitable for pickling. Red cabbage 
is a small, round-headed type with dark red leaves. Savoy cabbage has a 
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round, compact head with crinkled and curled leaves. Winter cabbage 
will survive the winter in the open in mild regions such as the southern 
United States. Other traditional varieties include, "Late Flat Dutch", 
"Early Jersey Wakefield" (conical) and "Danish Ballhead".

The current world production of cabbage is around 72 million 
tonnes with China on the top with about 37 million tonnes. Next to 
China comes India with a production of about 6 million tonnes.
Medicinal properties

Energy content of 100 gm of cabbage is 25 kcal. Raw cabbage  is 
rich in carbohydrates, sugars, dietary fibre, fat and vitamin C. Calcium, 
iron, potassium, magnesium, phosphorus, zinc and many vitamins are 
present in cabbage in smaller quantities. It also contains significant 
amount of glutamine, an amino acid that has anti-inflammatory 
properties. It is also a source of indole-3-carbinol, a chemical which 
boosts DNA repair in cells and appears to block the growth of cancer 
cells. 

In European folk medicine, cabbage leaves are used to treat acute 
inflammation. A paste of raw cabbage may be placed in a cabbage 
leaf and wrapped around the affected area to reduce discomfort. 
Some claim it is effective in relieving painfully engorged breasts in 
breastfeeding women. Fresh cabbage juice has been shown to promote 
rapid healing of peptic ulcers.  Cabbage may also act as a goitrogen. It 
blocks organification in thyroid cells, thus inhibiting the enlargement 
of the thyroid gland.

[CGS]
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Ever since Thomas Edison developed  the first light bulb, we 
have been living  in artificial light for over 130 years. But despite the 
technological progress our well-lit society has made, we have paid a 

significant price – environmentally and financially 
– for incandescent, fluorescent and other forms of 
traditional lighting. The latest research data indicates 
that a decade from now, nearly half of the commercial 
lighting  will be through LED lighting. Right now, 
20% of the world’s electricity is used for lighting; that 
can be reduced to 4% with LED lighting. 

The Lighting Technology Roadmap of the  U.S. 
Department of Energy  calls for an efficiency of 150 
lumens per Watt by 2012. Some LED makers, such as 
Cree of  North Carolina, already sell LED lamps with 
efficiencies in that range. In contrast, incandescent 
bulbs emit around 15 lumens per Watt, and fluorescent 
lights emit 50 to 100 lumens per Watt. 

A startup company, Bridgelux in California, has 
developed a manufacturing technique that could substantially cut the 
cost of LED light bulbs, at the same time producing 135 lumens per 
Watt. LEDs are conventionally made on a relatively costly substrate of 
silicon carbide or sapphire. The new process takes advantage of existing 
fabrication machines used to make silicon computer chips, potentially 
cutting LED production costs by 75 percent. 

Despite their higher efficiencies and longer life,  the proliferation of 
LED lights is low, largely due to  the initial cost. The  LED chip,  the 
core of the lamp,  makes up 30 to 60 percent of a commercial 
LED light bulb. Electronic control circuits and heat management 
components take up the rest. So,  for a 60 W equivalent bulb that costs 
$40, Bridgelux's technology could bring the cost down by $9 to $18. 
Integrating the light chip with the electronics might further reduce 
costs.  One of the  notable aspects of this lighting leadership story is 
that LED lighting will grow globally using the existing infrastructure. 
We don’t have to invest billions of dollars in new power grids, new 
wires, new switches or new networks.

[For details: http://www.cree.com/, http://www.bridgelux.com/]

LED Lights 
Making them Cheaper

Techn Brief
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Every human being is surrounded by 1,000 to 5,000 objects, as 
per a rough estimate. Think of a situation: Each of these  items  is 
electronically tagged and linked through a wireless network to a central 
system which will enable us to  track them as an when needed. In 
fact,  the Internet of Things (IoT) aims to do exactly that. It refers 
to a network of objects, such as household appliances, organised as 
a self-configuring wireless network. The concept of the Internet of 
things is attributed to the original Auto-ID Center, founded in 1999 
at MIT. While the idea is very straight forward, its implementation is 
complex.

If all objects in the world were equipped with minuscule identifying 
devices, such as RFID tags, they can be identified and managed by 
computers leading to a total transformation in daily life. Such a system 
could greatly reduce the chances of a business running out of stock 
of an item or identifying  the items approaching expiry date. Mislaid 
items, parcels in transit through post or courier, physical theft  etc. 
could also be monitored  by computers better than humans, as the 
location of items would be known at all times. 

Over the past decade, billions of people have hooked themselves up 
to the Internet via the computer and, now mobile devices, unleashing 
a  communication revolution.  Imagine that all the objects in the world 
had the necessary information to function optimally - rooms adjusting 
themselves according climate, handles of umbrellas glowing when it  is 
about to rain etc. Earlier, we inserted "intelligence" into objects in the 
form of thermostats and the like; now  the Internet of everything will 
extend this principle exponentially, giving us unprecedented control 
over the objects that surround us.

The Internet of Things will help address two major problems facing 
the world: energy and health care. Buildings currently waste more 
energy than they use effectively.  IoT will monitor energy wastage. 
Health care is currently delivered in lumps: we visit the doctor a couple 
of times a year at most, and get our blood pressure checked. IoT  will 
allow us to monitor our body parameters all the time through sensors 
discreetly attached to the body.  Pill bottles will tell us when to take 
our medicines;  sugar bowls will warn us about our sugar intake.

The Internet of  Things
New Way of  Living
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The  implementation of Internet of things  in large scale would 
need encoding 50 to 100 trillion objects and follow their movement. 
The Internet Protocol Version 4 (IPv4) in use today has limitation 
in its  addressing capacity.  The next generation IPv6 would be able 
to communicate with devices attached to virtually all human-made 
objects because of its extremely large address space.  

IoT encompasses a number of  research disciplines that enable 
the Internet to reach out into the real world of physical objects. 
Technologies like RFID, short-range wireless communications, real-
time localization and sensor networks are now becoming increasingly 
common, bringing IoT  into commercial use. They foreshadow an 
exciting future  interlinking the physical world and cyberspace - a 
development that is not only relevant to researchers, but to corporations 
and individuals alike.

China is active in the development of  IoT, making it a new 
engine for economic growth, involving several research institutes, 
Chinese Academy of Sciences, Nanjing University of Aeronautics 
and Astronautics, and others, also with strong support from Chinese 
government.  Before concluding, here are some dissenting notes for 
which answers need to be found out:
w	Can the infrastructure support such a huge expansion of the 

Internet?
w	Can we entrust "everything", from our health care to our ovens, to 

a technology that can easily crash? Reliability of the systems is in 
question.

w	From the  privacy angle, IoT  will allow companies and governments 
to collect unprecedented amounts of information about us, with its 
repercussions. 

w	What about catastrophic failures of the systems? The more 
we submit us to the Internet, the more dependent we are 
on it. The more interconnected the world becomes, the 
more we have to lose from catastrophic failures. Terrorist  
attacks, hackers' vandalism and plain old disasters could wreak hav-
oc on a world where everything is connected to a giant electronic 
brain.

w	There are many more such aspects for which solutions are to be 
found out before the world embarks full scale on Internet of Things. 
This is a real challenge to the scientific community.

[For details: http://www.media.mit.edu]
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Nanotube-based Memory 
To Extend Battery Life

Flash memory is part of almost every portable electronic device 
in use today, be it a smart phone, camera, or fast-booting netbook 
computer. This nonvolatile memory keeps information even when 
the power is switched off. But the storage density of flash memory is 
reaching its limit because the transistors used to make them cannot be 
miniaturized any further. The power needed to write new data into 
flash is also a problem as it drains the batteries in portable devices. To 
circumvent these, energy efficient nanoscale electronics is entering the 
field.

Now, Prof. Eric Pop of the University of Illinois and team, have 
developed a new nonvolatile memory, based on carbon nanotubes to 
read and write data to small islands of phase-change materials, which 
store information. This ultra-low-power digital memory is faster and 
uses 100 times less energy than similar available memory. and could give 
future portable electronic devices much longer battery life. Samsung 
and Numonyx (Part of Micron) are planning to release phase-change 
memory products soon.

If the device can be produced in high volume, it could benefit not 
just portable electronics but also desktops and mainframes. In today's 
computers, moving information between processors and memory, and 
reading and writing to memory, take a lot of energy and generates 
waste heat. Bringing the logic and memory closer, onto the same 
chip if possible, is a major goal in computing. Putting the two on 
one chip isn't possible with flash, because writing to flash memory 
requires voltages about 20 times higher than the voltages needed to 
operate digital logic. The nanotube devices, on the other hand, operate in 
the same voltage range as the transistors used for digital logic. In principle, 
this means they could be used to make chips that integrate memory and 
logic and operate very efficiently.

[For details: http://www.src.org/my/, http://www.ece.illinois.edu]

Remember, we all stumble, every one of us.  
That's why it's a comfort to go hand in hand.

- Emily Kimbroug
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World over, the quest for renewable energy systems is increasing, 
especially when the woes connected with nuclear and other thermal 
sources are becoming nightmares.  But, what stands as a deterrent 
to the large scale adoption of renewables like wind and solar is the 
nonavailability of efficient large scale energy storage systems, or in 
other words, grid-scale storage systems.

Technologists are aware that superconducting magnetic energy 
storage (SMES) is there as a large-scale energy storage method offering 
instantaneous energy discharge and a theoretically infinite number of 
recharge cycles. However, the material cost  of  SMES devices has been 
prohibitively high, especially for large capacity commercial systems 
needed  for electricity grids that need to balance the intermittency of 
renewable energy sources.

Now  a project funded by the U.S. Department of Energy (DOE) 
could pave the way for SMES technology that offers megawatt hours 
of energy storage.  Recently, the Swiss-based  ABB outlined plans for 
a 3.3 kWh proof-of-concept SMES prototype. The device will store 
electricity in the form of a magnetic field generated by direct current 
circulated through superconducting wires. The geometry of the 
superconducting coils creates a highly contained electromagnetic field, 
but relatively little energy is needed to sustain the field. The energy 
is released by discharging the coils. ABB's ultimate goal is to develop 
a 1 to 2 MWh commercial-scale device that is cost-competitive with 
lead-acid batteries.

Matching the price of lead-acid batteries would make SMES systems 
less expensive than flywheels but more expensive than pumped hydro 
or compressed air, according to a recent study by the Electric Power 
Research Institute. Pumped hydro, which stores energy by pumping 
water uphill, and compressed air, which stores energy in the form of air 
compressed in underground caverns, are the two leading methods for 
storing energy on a large scale today., with their inherent limitations. 

 The key advantage that SMES has over other energy-storage 
technologies is its ability to rapidly  go from full charge to full 

Grid-Scale Storage of  Electricity
Through Superconducting Magnets   

Energy
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Improve your concentration.
Use reasoning and fill  
each row, column and 

3 x 3 grid in bold borders with 
each of the digits from 1 to 9.

Solution on page 33.
[BNN]

EKL Sudoku 53
[Medium]

In Forthcoming Issues
w Carbon Fibre alias Graphite: When combined with resin to form a 

composite, carbon fibre produces parts that are extremely light and 
rigid,  making it ideal for use in aircrafts, cars, sporting goods etc.

•	 Genetic	Test	for	Organ	Rejection:	A noninvasive way using DNA 
sequencing to detect fragments of the donor's DNA in the recipi-
ent's blood, say, in the case of a heart transplant patient. 

•	 The	 Global	 Innovation	 1000:	An annual  study at global level  
which investigates the relationship between how much companies 
spend on R&D and their overall financial performance.   

•	 Information	Storage:	Humankind stores  less than 1% of the infor-
mation stored in the DNA molecules of a single human being.  

•	 Skeptic's	Dictionary:	Not simply accepting a knowledge with bias 
or for mere respect for the person who transmitted the knowledge to 
him. 

discharge which makes it attractive for quickly stabili-zing high - 
voltage transmission lines during periods of heavy use. Also, SMES 
systems with no moving  parts, have about the same life expectancy as 
pumped hydro and compressed air systems: 10-20 years, as opposed to 
1-10 years for batteries and 8-12 years for flywheels. Even though the 
cost of superconducting wire has dropped significantly in recent years, 
it  has to fall by another 300 percent for SMES to be competitive with 
other grid-scale energy-storage technologies.  

[For details:  www.technologyreview.com]
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Probiotic Products:
Probiotics, being live micro-organisms, are highly sensitive to heat, 

moisture, acids, chemicals and the like putting several constraints in 
the  manufacture, distribution and storage of the probiotics products. 
Further, the manufacturer has to ensure that the probiotics are exactly 
delivered to the targeted site in the body and they survive the harsh 
environments like hydrochloric acid in the  stomach and bile acids in 
the intestine when consumed. In order to meet the above requirements 
manufacturers employ a combination of several technologies ranging 
from standard lypophilization (freeze drying) and enteric coating 
methods to sophisticated proprietary  and patented techniques in the 
production and packaging of the probiotic products. For example, 
Nutraceutix Inc., U.S.A. have developed patented ‘LiveBac® Processes’ 
which guarantees extended shelf life even at room temperature and 
‘BIO-tract® delivery technology’ for protecting the probiotics from 
stomach acids on their way to intestinal tract. BIO-tract® delivery 
technology also enables custom release profiles optimized for probiot-
ics and other active ingredients.   

In western countries, Japan and some South East Asian 
Countries probiotic products are generally available either as 
standalone products or as processed food products to which pro- 
biotics have been added. In the former category comes probiotic 
health supplements in the form of capsules, tablets, powders, liquids or 
chewable lozenges. Probiotic creams and lotions  are available and are 
meant for topical applications. A wide variety of probiotic beverages, 
snacks and processed  food products with varying doses of probiotics 
added to them are manufactured and distributed by food processing 
companies. Fermented milk, soy, flour and fruit  products form the 
bulk of such probiotic products. All these probiotic products are 
generally made available  through health food stores and supermarkets. 
Probiotic food products containing certain proprietary strains of 
probiotics at much higher doses are marketed  as health foods meant 
to be  preventives and / or curatives of certain  common illnesses. 

Health and Healing 
Through Probiotics Part III(Contd.) 

HealthScape
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For example the Japanese health drink ‘Yakult’ contains 6.5 billion 
CFU/2.2 ounce bottle of L. Casei Shirota , a proprietary probiotic strain 
claimed to enhance immunity and to prevent urinary tract infections 
and is sold through supermarkets across several countries. 
Indian Scenario: 

The Indian scenario  in regard to the availability of  probiotic food 
products  and probiotics usage is vastly different   from those of the 
advanced countries. Sophisticated bio – technology and food processing  
industries are basic to the manufacturing of probiotic products and  
India is yet to take any major step forward in this direction. Probiotic 
health supplements and probiotic health foods are not popular in India 
and there is hardly any demand for such items. 

Rampant food adulteration and contamination, unhealthy food 
habits# fast becoming part of the lifestyle among a predominant   section 
of the urban population,  proliferation of all sorts of  infectious diseases 
and the consequent  need for frequent antibiotics intake, growing 
chemical pollution of water, soil and atmosphere etc characterize the 
modern health scenario in India. The recent reports of WHO and 
various other authentic studies warn the grave dangers of the changing 
food habits and lifestyle and associated increase in cardiovascular diseases 
and diabetes in India, especially among the younger generation. The 
latest data of the ‘Global Burden of Diseases, Injuries and Risk Factors’ 
study, published in the British medical journal ‘The Lancet’ shows that 
while the average BP of humans declined globally, it actually increased 
among both men and women in India [1]. 

Fermented milk and milk products are one of the main natural 
sources of probiotics. India is a major producer of milk in the world, 
but it is exactly the  milk that is  most adulterated and contaminated. 
Because of the gap between demand and production, with profit 
motives in mind, milk is adulterated by middlemen in the milk 
production and distribution chain by adding harmful inedible 
ingredients, antibiotics and preservatives. Most of the time pesticides 
and hormones contaminate milk at the source of production. The story 
repeats for all other raw food materials and processed foods. There is 
no dearth of reports appearing  in the media about the  adulteration 
and contamination of food products every now and then. In the recent 
past serious discussions were held in the Indian Parliament  about the  
grave dangers of using the hormone oxytocin in horticultural farming  
and application of carcinogenic chemicals  to artificially ripen the fruits 
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and to give them attractive appearance. Organic farming is yet to catch 
up in India in a big way. No probiotic microorganism can grow in such 
vicious environments. Owing to such unethical practices, the chances 
of getting probiotics  from natural food sources are often denied to the 
consumers. 

Certain proven strains of probiotics are manufactured and / or 
marketed  in India by a few of the local pharmaceuticals companies in 
collaboration with mainly Japanese and European companies and are 
marketed through pharmaceuticals distributors. These  are  generally  
meant for use only by medical profession. Swiss Garnier Life sci-
ences in Himachal Pradesh, Tablets India in Pondicherry, Dr Reddys 
Laboratories in Hyderabad etc. are examples of such companies. The 
Japanese probiotic health drink Yakult and certain fermented milk 
products from a few European companies  are  available in selected 
supermarkets in the metro cities. 

A few research institutions and pharmaceuticals companies in 
India have launched world class nutraceuticals and life sciences  
R&D projects including those on probiotics. The day may  not be 
very far off when probiotic health foods and probiotics supplements 
for curing specific illnesses begin to make their inroads into the Indian 
market too. 

There are several excellent books and any number of research papers 
on the above referred topics. Interested readers may refer to the book 
cited in[2] for getting  a basic introduction to probiotics. 
# Healthy/unhealthy food habits and lifestyle are extensively researched areas. 
Skeptical readers are urged to refer to the various authoritative  articles and 
books on the topics. To know in detail the implications of ingesting popular 
fast foods, go through a unusual but real life story at:  http:// en.wikipedia. 
org/ wiki/ Super_Size_Me 

[1] Average blood pressure falls globally, shoots up in India, The Times of 
India, February 4, 2011 

[2] Probiotic Rescue - How you can use probiotics to fight cholesterol, can-
cer, superbugs, digestive complaints and more, Allison Tannis, 2008, John 
Wiley & Sons Canada Ltd.

  [Dr H Ganesh] hganesh@yahoo.com 
[The author is greatly indebted to (late) Dr K.N. Murthy M.D., for introducing 
him to the  fascinating world  of probiotics. The above series of articles is dedicated 
to the loving memory of Dr K.N. Murthy]
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For over a century, blood pressure is measured using the inflatable 
cuff and stethoscope. While this method has sufficed,  some people 
maintain that it is inaccurate  as the BP in the arm is reportedly 
higher than at the heart, and not by a consistent, easily compensated-

for amount.  Hence it would make 
sense to monitor it at the heart, 
too. A new device designed at the 
University of Leicester does that, but 
in a roundabout way.

Called the CASPro, it measures 
central aortic systolic pressure, 
or CASP. The patient wears a 
conventional inflatable cuff on 
their upper arm, that measures their 

blood pressure at that location, and a wireless sensor on their wrist, 
that measures their pulse wave. Software in the tablet-like control unit 
then takes that data, and uses a mathematical modelling procedure 
to eliminate the amplified portion of the wave, determining the true 
lower blood pressure at the aorta.

Though easier to use than traditional methods, CASPro takes a few 
minutes longer. Before it can come into common use, the researchers 
need to better define the normal values for central aortic pressures, 
and what they mean for clinical outcomes. Further work will define 
whether such measurements are preferred for everybody. 

[For details: American	College	of	Cardiology,	http://www2.le.ac.uk/, 
http://www.healthstats.com/.]

More Accurate BP Measurement 
New System 

Quality questions create a quality life. 
Successful people ask better questions, and as a result, 

they get better answers.
           - Anthony Robbins



24Executive Knowledge LinesApril 2011

A wise man once sat in the audience and cracked a joke. 
All laughed like crazy. After a moment he cracked the same joke 

again and a little less people laughed this time. 
He cracked the same joke again and again, When there was no 

laughter in the crowd, he smiled and said:  
‘‘When you can't laugh at the same joke again and again, then why 

do you keep crying over the same thing again and again’’. 

[Sourced by: Susy	Mathew]

Why Cry Again and Again?

There! I have lit a star beside your name!
I scroll down my inbox
Where stars twinkle next to you
Every time, every time you wrote to me!

Every little message, every little word 
You wrote is a thought – of me!

In this dark and silent night
I read you, over and over
And you light up, once again
My room, my lonely heart!

I wish I could make a garland
Of all the stars one day.
I will keep it ready
For the day you’ll come –

Though I know you won’t, ever...

 [ Balachandran V]
 balanpnb@gmail.com

love@gmail.com
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Arise and accept an antidote to ward off old age  
and death; it is the knowledge that all wealth and 

prosperity, all pleasures and enjoyments are harmful to us
unless devoted to the good of others; if not,

they tend only to sicken and enervate our frames.

              - Yoga Vasishta 

EKL as Gift for Special Occasions
Executive Knowledge Lines, now a ‘Collector’s Item’ for 

many, is offering a unique gift scheme - To give EKL as gift to 
the near and dear ones on special occasions like New Year, Birth-
days, Festivals, Marriages, Anniversaries, or such other memorable 
days at ` 300 for each annual subscription. The first copy will be 
sent indicating it as a present from you, and the subsequent issues 
through our normal postal channel.
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	The most used letter in the English alphabet is 'E'.
	In Morse code, the letter `E` has the simplest symbol, a single 

dot (.),  being  the most used alphabet.
	Ernest Vincent Wright wrote a novel, "Gadsby", which con-

tains over 50,000 words - none of them with the letter E!
	The longest word in the English language with no vowels is 

Rhythms!
	The longest word in the English language is pneumonoultra-

microscopicsilicovolcanoconioses!
	The distress code 'Mayday' comes from the French word,  

M'aidez, meaning 'Help me!  
	In England, in the 1880s, 'Pants' was considered a dirty word; 

the word “Trousers” was used instead.
	French was the official language of England for over 600 years.
	‘Voda’ in Russian means water; 'Vodka' is a Russian alcoholic 

drink, but the word means 'little water'.
	The Chinese ideogram for 'trouble' depicts two women living 

under one roof.
	The phrase 'rule of thumb' is derived from an old family law 

which states that you couldn't beat your wife with anything 
wider than your thumb.

	It takes the food seven seconds to get from your mouth to your 
stomach.

	The world's oldest known recipe is for beer.
	By the year 2012 there will be approximately 17 billion devices 

connected to the Internet.
	There was no punctuation until the 15th century.
	The onion is named after the Latin word 'unio' meaning large 

pearl.
	No letter repeats in the 15 letter word "uncopyrightable"!
	The word 'News' is actually an acronym standing for the 4 car-

dinal compass points - North, East, West, and South!
	The word ‘Tips’ stands for 'To Insure Prompt Service'.
	The word 'gymnasium' comes from the Greek word gymnazein 

which means 'to exercise naked.'

Facts to Ponder
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Bill Gates and Warren Buffett
On Philanthropy and Poverty Alleviation

Bill Gates, Microsoft founder and the world's second richest
man, his wife  Ms Melinda Gates and Mr Warren Buffett, Chairman, 
Berkshire Hathaway, were in India recently. They met the captains of 
Indian industry to discuss about establishing a culture of giving and 
philanthropy in India and also  to start a pledge similar to the US 
Giving Pledge - an effort to invite the wealthiest individuals and families 
in America to commit to giving the majority of their wealth to philanthropy.

India has historically produced some of the most important philan-
thropists the world has known, Mr Gates  said. He  wanted technology 
to do the poverty alleviation trick and added: “I think the miracle of 
digitisation has not come to help the poor. Distribution of money to 
the poor is still not too good. But India is doing some tremendous 
work with the UID project. I do 
think the breakthrough innova-
tions for the rich can be shaped 
for the poor.” On whether the 
number of first generation wealth 
creators in this country would 
be a problem in philanthropy,  
Mr Gates said:

“The biggest givers in the US 
and India are the first generation 
wealth generators. As their families 
grow to have a focus on how to use 
that wealth they will come together and start to give more. We see a lot 
of opportunities in the area of education. Entrepreneurs can give back 
to the universities they study in to develop the local talent. Something 
we have an expertise in.”  

Mr Buffett, the third wealthiest person in the world as of 
2011,  shared his outlook to both investing and giving and  said, 
“When I'm investing, I'm looking at sure shot success and profitable 
investments. In philanthropy, I'm looking at very difficult issues the 
success of which can be measured in decades. So it's a very different 
game.”

Bill Gates and Warren Buffett
On Philanthropy and Poverty Alleviation

Economic medicine that was 
previously meted out by the cupful 
has recently been dispensed by the 
barrel. These once unthinkable 
dosages will almost certainly bring 
on unwelcome after-effects. Their 
precise nature is anyone's guess, 
though one likely consequence is 
an onslaught of inflation.

- Warren Buffett
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Since the introduction of computer networks, especially Internet, 
we have progressed much and have now come to a stage at which, in-
stead of the earlier focus on where to what is emerging as the need. In 
other words, computer networking undergoes one fundamental archi-
tectural change: replacing named hosts with named content as the pri-
mary abstraction. In other words, Network names say "who we want" 
Storage names say  "what we want"   

This led to the evolution of Content Centric Networking (CCN) 
or Data-oriented Networking or Named data Networking which is 
an alternative approach to the architecture of present computer net-
works,  earlier pioneered by Ted Nelson and recently promoted by 
Van Jacobson, the original author of TCP/IP header compression and 
now a research fellow at PARC (Palo Alto Research Center Inc.) of 
Xerox Corporation. 

CCN is a change in network architecture to make content retriev-
al by name, not location, the fundamental operation of the network. 
CCN's approach is to reuse and build upon successful features of 
TCP/IP, with the key change of replacing the machine-oriented IP 
model with a named content model as the basis for the central protocol 
that connects networks.

Using new approaches to routing named content - similar to IP 
routing - and including integrated content-based security, CCN can 
achieve scalability, security, and performance in a single unified solu-
tion to myriad networking problems, enabling a seamless, ubiquitous 
experience.

Its founding principle is that a communication network should al-
low a user to focus on the data he needs, rather than having to ref-
erence a specific, physical location where that data is to be retrieved 
from. This stems from the fact that nearly 90% of current Internet 
usage consists of data being disseminated from a source to a number 
of users. This architecture of the Internet revolves around a conversa-
tion model, created in the 1970s to allow geographically distributed 
users to use a few big, immobile computers. The content-centric sys-
tem seeks to adapt the basic architecture of the network to current 
usage patterns.

Content Centric Networking 
An Alternative Energy-efficient Internet  

Technologies in Horizon
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CCN comes with a wide range of benefits such as content caching 
to reduce congestion and improve delivery speed, significantly sim-
pler configuration of network devices, and building security into the 
network and at the data level. However, the new approach may pose 
problems for certain types of network activities like VoIP and instant 
messaging, some experts comment.  

One can also envision application specific implementations of 
CCN such as enabling cloud based dissemination of software updates 
or reducing congestion in the mobile backhaul, to name a few.

Some energy efficiency analysis of various content dissemination 
strategies reveals that a change in network architecture from host-
oriented to content-centric networking (CCN) can open new 
possibilities for saving energy on content dissemination - yet another 
welcome advantage of CCN.

[For details: www.parc.com, www.ccnx.org, www.xerox.com, www.

Graphene 
Diamond-strong, Atom-thick

Scientists claim to have cre-
ated a new ‘wonder material’, a 
sheet about the size of a football 
field - but weighing only a few 
grams in total. The sheet is said 
to be only one atom thick, yet 
it is stronger than diamonds. It 
is believed to have the ability to 
conduct electricity approximate-
ly 100 times faster than current 
silicon chips used in computers. 
This material called ‘Graphene’, 
was first discovered in 2004, 
but new research being done in 
recent months could open up 
a whole new world of applica-
tions for the material. Currently, 
research is being done to deter-
mine the efficiency of this tech-
nology in computers and other 
electronic devices. This would 

mean that microchips would be 
able to operate at much higher 
speeds than today’s standard 
silicon chips. Currently, scien-
tists find it difficult to generate 
frequencies above 4 or 5 giga-
hertz. Graphene will work at the 
frequency range of 500 to 1000 
gigahertz. Although the technol-
ogy is still in  the early stages of 
development, it is believed that 
it may become a commercially 
viable product within two years, 
and become part of electronic 
and other devices. It is an excit-
ing development that has the 
whole scientific world stirring 
and buzzing for the future.

[For details:
www.new-technology-world.com]
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Japanese researchers claim that dogs can be trained to use their 
noses to detect various kinds of cancer with near-perfect accuracy - 
better than any standard test for the disease, even when the disease is 

in its earliest stages. 
The scientists, led by Hideto Sonoda of 

Kyushu University, report that canines are 
able to discover the disease in breath and 

stool samples. In a latest study appearing 
in the journal Gut, an affiliate of the 
British Medical Journal,  they report 
that an eight-year-old black Labrador 

was 97 percent accurate in nosing 
out colon cancer when she was asked 

to choose among watery stool samples 
doctors collected from 185 patients with and 

without cancer. 
The dog's "scent judgment," as the study authors call it, was not 

affected by whether patients were smokers or not, and the dog wasn't 
confused by other conditions, like inflammation or infection.

Also, the dog was equally good at sniffing out samples from 
patients with early-stage cancers as with advanced malignancies. This 
observation of  what dogs are smelling,  probably, could shake up 
the  cancer diagnosis arena. It may shed light on what cancer is and 
how best to attack it at the molecular level.

[For details: http://gut.bmj.com]

Dogs to Detect Cancer
Canine-based Diagnostic Test

Never limit yourself because of others' limited 
imagination; never limit others because 

of your own limited imagination.

- Mae Jemison, Astronaut
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Computing experts from 
Rice University  of  United 
States,  Center for Electronics 
and Microtechnology (CSEM)  of 
Switzerland and Nanyang 
Technological University (NTU) 
in Singapore have formed an 
international team who have 
successfully created a break-
through technique for doubling 
the efficiency of microprocessors 
simply by trimming away the 
circuit portions of the chip that 
are rarely used.

Principal investigator Krishna Palem and team have shown that its 
possible to  boost performance and cut energy use simultaneously  by 
pruning  the unnecessary portions of the digital application-specific 
integrated circuits (ASIC) that are typically used in hearing aids, cam-
eras and other multimedia devices. 

Palem, who heads the Rice-NTU Institute for Sustainable and 
Applied Infodynamics (ISAID),  says that pruning is the latest example 
of "inexact hardware," the key approach  to produce the next generation 
of energy-stingy microchips. The  initial tests indicate that the pruned 
circuits will be at least two times faster, consume about half the energy 
and take up about half the space of the traditional circuits.

The probabilistic concept used in this development can slash power 
demands on micro-processors by allowing them to make mistakes. 
By cleverly managing the probability of errors and by limiting which 
calculations produce errors, the designers have found they can 
simultaneously cut energy demands and boost performance. The 
researchers claim that  the new ASICs  for hearing aids based on this 
concept can run four to five times longer on a set of batteries than 
current hearing aids.

[For details: http://www.media.rice.edu]

Energy-stingy Microchips  
By Pruning some Circuits
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We have heard of financial wizards. But how many have come across 
financial lizards? This expression may look funny. But the actions of 
some experts tend to give the impression that they evolve ideas and 
financial proposals emanating from a lizard like brain. Let us have 
some fun at their expense from the following story.

A person was catapulted to a key position of financial adviser. 
He had handled the finance of a canteen for ten years and hence 
considered fit to be chosen as senior advisor. He assumed office. He 
found the treasury empty. He wanted to replenish it. While addressing 
a gathering he mentioned that his tenure as a Cashier and Accountant 
had given him considerable experience in finance. This would help 
him a lot to improve and manage the finances of the Province. He took 
his job seriously and announced new measures of fund raising.

These were based on the guiding principle of mass participation 
and least burden to the people. He realized that the population of the 
Province was increasing and this should form the base for taxation. He 
proposed a unique 'Walkman Cess' on all adults over 20. It was fixed 
at a nominal rate of 50 cents per adult per day. He proclaimed that 
citizens would accept this without murmur since they used roads and 
footpaths. It was a source for road development and maintenance.

Next he considered a tax on services. He interpreted everything 
under the sun as a service and imposed a tax on it. To increase tax 
revenue he split jobs into various elements and levied a tax for each 
element of service. Thus the operation relating to issue of a checkbook 
from a bank to the customer consisted of six elements. These were:
1. Locate the check book drawer,
2. Open the drawer
3. Pull out the drawer
4. Take out the check book
5. Stamp the check book with the seal of the bank and
6. Hand over the check book to the customer.
For each element he proposed 50 cents. What a great revelation?

The service tax net was widened. But vested interests applied pres-
sure on the Lizard and wanted exemption. So he exempted the most el-
igible category of medical professionals and attorneys from the taxable 

The Financial Lizard 
Innovative Incompetence

In Lighter Vein
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category. Every one knew these individuals were amassing wealth.
Opening one's mouth meant a source of consultation fee for them. 

Blabbering meant conference or briefing. Actually the potential was 
very high if this same principle of breaking the job of these categories 
into elements was applied. But they were tactfully exempted. When 
another aggrieved person John, who had standing in society, came to 
know this, he raised a question before his friend, Peter.

John: What is the justification for exempting these two categories 
from service tax?

Peter: I agree. Exempting the two categories does not stand to reason. 
It can be justified only on one ground. That is, what they render is not 
service but disservice and hence they escape the tax net.

John shook his head in having got the right answer. Both prayed 
that the Lizard should be blessed with an early exit from the scene in 
real public interest.

 [T Ramaswamy]
ramas_34@hotmail.com

EKL Sudoku 53
Solution

1 3 5 4 2 9 7 8 6

6 7 2 1 8 5 3 9 4

8 9 4 3 7 6 2 5 1

3 1 7 6 9 4 8 2 5

2 5 9 7 1 8 6 4 3

4 6 8 2 5 3 9 1 7

9 8 3 5 6 1 4 7 2

7 4 1 8 3 2 5 6 9

5 2 6 9 4 7 1 3 8
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In this column we take a quick look at  some books and articles in 
magazines which we consider as worth noting. As a new item, we also 
give some classy expressions in English language which we come across 
during our journey through various publications of repute. The selec-
tion is based on brevity, simplicity, power of words in daily use (not 
requiring dictionary reference), style etc.

Readers are also encouraged to send similar items to be included in 
future issues for the benefit of other readers. (eklines@gmail.com)

- Editorial	Team

•	 We	 strongly	 considered	 the	 technology	 penetration	 rate,	 as	 the	
MBAs call it - the speed with which the technology went from 
a promising possibility to dominance of some domain of human 
activity.

•	 As	distinct	as	chalk	and	cheese.
•	 This	 approach	 would	 help	 prevent	 even	 hard-to-reach	 students	

from falling through cracks.
•	 Life	never	was,	and	never	will	be,	365	days	of	sunshine,	ice-cream,	

laughter and music.

w The Information: A History, a Theory, a Flood 
 Edited by: James Gleick 
 Published by: Pantheon Books

James Gleick`s  goal in this book  is to provide an 
animated history of scientific progress, specifically the 
progress of the technology that allows information to be 
recorded, transmitted and analyzed. The range extends 

from communication by drumbeat to cognitive assault by e-mail.
w  The Philosophical Breakfast Club 
 Four Remarkable Friends Who Transformed 
Science and Changed the World 
 Edited by: Laura J. Snyder 
 Published by: Broadway Books

A lively group biography of four men - Charles 
Babbage, John Herschel, William Whewell, and Richard 

A Quick Look

Books

Classy Express ions
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Jones - who met at Cambridge University and spurred each other on to 
pioneering achievements in crystallography, mathematics, computing, 
astronomy, and economics. 

w If These Walls could Talk
 Large commercial and residential buildings are  particularly 
vulnerable to high energy rates. Deploying Smart Buildings in 
combination with Smart Grid can help save huge chunks of energy.
 Authors:  Mike Munson, Grant Jaskulski, and Chis Thomas
 Magazine: IEEE	Power	&	Energy, January/February 2011

w Singularity
 The moment when technological change becomes so rapid and 
profound, it represents a rupture in the fabric of human society. Within 
30 years, we will have the means to create superhuman intelligence. 
Shortly after, the human era will be ended.
 Authors: Lev Grossman
 Magazine: TIME, February 21, 2011

Ar t i c l e s

	When one wishes to unlock a door but has only one hand  
free, the keys will always be in the opposite pocket.

(Von Fumble's law)
 A door will snap shut only when you have left the keys inside

(Yale law of Destiny) 
 When one's hands are covered with oil, grease or glue, your nose 

will start to itch.                                                 (Law of Ichiban) 
 Your insurance will cover everything but what has happened.      

(Insurance 'so sorry' law)
 When things seem easy to do, it's because you haven't followed 

all the instructions.                                     ('Destiny awaits' law)
 If you keep your cool when everyone else is losing his, it's probably 

because you haven't realized the seriousness of the problem.
(law of Gravitas)

 Most problems are not created nor solved, they only change 
appearances.                                     (Einstein's law of Persistence)

 You will run to answer the telephone just as the party hangs up on  
you.                                                         (Principle of Dingaling)

 Whenever one wants to connect with the Internet, the call you've 
been waiting for all day will arrive.            (Principle of Bellsouth) 

Inevitable Laws of  Life
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In January 2011, International 
Business Machines (IBM) 
announced that its inventors 
received a record 5,896 U.S. 
patents in 2010, marking the 18th 
consecutive year it has topped the 
list of the world’s most inventive 
companies. IBM became the first 
company to be granted as many 
as 5,000 U.S. patents in a single 
year. It took Big Blue’s inventors 
more than 50 years to receive 
their first 5,000 patents after the 
company was established in 1911. 
Celebrating its 100th anniversary 
this year (1911-2011), IBM has 
consistently pursued patents 
for inventions that translate 
into real-world solutions that 
make systems, processes and 
infrastructures more efficient and 

IBM and Innovation 
Journey of  100 Years

productive. The  first patent IBM 
received in 1911 was related to 
punched-card tabulation.  

In 2010, IBM received patents 
for a range of inventions such as 

2010 U.S. Patent Leaders 
1. IBM 5,896
2. Samsung 4,551
3. Microsoft 3,094
4. Canon 2,552
5. Panasonic 2,482
6. Toshiba 2,246
7. Sony 2,150
8. Intel 1,653
9. LG Electronics 1,490
10 HP 1,480

[Source: IFI CLAIMS Patent Services, 
http://www.ificlaims.com]

IBM Patent for Earthquake 
Warning

U.S. Patent # 7,693,663 of 
2010 is for system and method 
for detection of earthquakes 
and tsunamis, and interface 
to warning systems. This IBM 
patent describes a technique 
that uses data generated by 
vibration sensors (known 
as MEMS accelerometers) 
within computer hard disk 
drives to accurately and 
precisely conduct post-event 
analysis of seismic events, such 
as earthquakes. The invention 
also uses sensor data to assess 
and provide early warnings 
for tsunamis, which can 
follow earthquakes that occur 
at the ocean floor. Another 
benefit of this invention is the 
ability to rapidly measure and 
analyze the damage zone of an 
earthquake to help prioritize 
emergency response needed 
following an earthquake. 

News Scan
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a method for gathering, analyzing, and processing patient information 
from multiple data sources to provide more effective diagnoses of 
medical conditions; a system for predicting traffic conditions based 
on information exchanged over short-range wireless communications;  
and a technology advancement for enabling computer chips to 
communicate using pulses of light instead of electrical signals, which 
can  deliver increased performance of computing systems.

More than 7,000 IBM inventors residing in 46 different U.S. states 
and 29 countries generated the company's record-breaking 2010 patent 
tally. Inventors residing outside the U.S. contributed to more than 
22% of its patents in 2010. IBM’s 2010 patent total nearly   exceeded 
the combined patents of Microsoft, Hewlett-Packard, Oracle, EMC, 
and Google.

 When snake is alive, it eats ants. When snake is dead, ants eat 
snake. Time can turn at any time. Don't neglect anyone in your 
life.

 Never make the same mistake twice; there are so many new ones; 
try a different one each day. 

 A good way to change someone's attitude is to change your own 
Because, the same sun that melts butter, also hardens clay! Life 
is as we think, so think beautifully. 

 Life is just like a sea, we are moving without an end. Nothing 
stays with us, what remains is just the memories of some people 
who touched us as waves. 

 Whenever you want to know how rich you are, never count 
your currency; just try to drop a tear and count how many 
hands reach out to wipe that - that is true richness. 

 Heart tells the eyes see less, because you see and I suffer a lot. 
Eyes replied, feel less because you feel and I cry a lot. 

 Never change your originality for the sake of others, because no 
one can play your role better than you. So be yourself, because 
whatever you are, you are the best. 

 Baby mosquito came back after first flying. His dad asked him, 
"How do you feel?" He replied, "It was wonderful, everyone 
was clapping for me!" Now that's a positive attitude.

Attitudes for Better Living



38Executive Knowledge LinesApril 2011



April 2011Executive Knowledge Lines39

Books Scan

Grit, Guts and Gumption
Book by: Rajesh	Chakrabarti 
Published by: Penguin Books

Decades ago a visitor to a local branch of SBI, 
after suffering two hours of ordeal for getting a 
DD, commented about the Logo of the bank. 
“The bank makes a customer go round and 
round in circles and ultimately drives a pin 
on his head. This is customer service” This 
was the summary of the agony he experienced. But surprisingly now 
the image of the bank has witnessed a sea change thanks to the grit, 
guts and enterprise of one of the most dynamic bank executives of the 
country,  Mr. Om Prakash Bhatt. The process of change brought about 
by this icon of enthusiasm, initiative and competence and the resulting 
benefits is the theme of the book ‘Grit, Guts and Gumption’ written 
by Rajesh Chakrabarti of ISB, Hyderabad.

The book deals with the SBI experience, changes effected at the 
bank with employee strength exceeding 200,000, the transformation, 
the challenging issues in management and how a giant public sector 
bank overcame them. It is a great experiment and a classic example 
of what the human spirit can achieve under an inspired leadership. 
Mr. Bhatt gave a thrust to creating tomorrow’s leaders, believed in 
thinking big, giving priority to customer convenience and comfort, 
reducing transaction cost, transaction time, waiting time, and paper 
work. He changed attitudes, skills and knowledge of employees for the 
better, effected ambience improvements through out the organization 
and made SBI a world class MNC bank. He effected transformation of 
groups of ordinary people into ‘extraordinary teams’.

The CMD called the programme Parivartan and sent message 
through out the bank that the “customer is king”, impressing upon the 
employees that to survive and beat stiff competition innovation and 
hard work were inescapable. Successful implementation of Business 
Process Reengineering improved the quality of customer service. The 
concepts of Dharma, service and self development were propagated and 
the employees were asked to take a parivartan pledge and implement 
it.

The detailed process by which SBI’s declining market share was 
reversed, the experiments conducted in various areas of banking 
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operations with the main focus on business growth and customer 
service have been achieved by the leadership qualities the top 
management infused throughout the organization. Further efforts 
were made to sharpen human skills empowering every employee as 
an internal change agent triggering them to act for the progress of the 
bank providing of course the necessary infrastructure. This was the 
core of the transformation strategy Mr. Bhatt applied for solid results 
during his tenure as head of the SBI for over 3 years.

The conviction that culture can be changed, the need to motivate 
employees drawing richly from the Bhagavad Gita and eastern wisdom 
rather than depending on the western model, discovery of the inner 
potential of each employee, team building and the primary mission of 
making SBI a world class MNC bank and recognizing the long term 
aspirations of the employees were key elements in his new strategy.

The SBI experience and the strategy Mr. Bhatt adopted, outlined 
in the book is a model for other large public sector undertakings 
especially banks, worthy of emulation. The results dispel the prevailing 
notion in some quarters that public sector undertakings are incapable 
of improvement. In fact they can be made crest jewels worn with pride 
in the crown of the Government.

The SBI experience and strategy is beautifully and interestingly 
presented in 12 chapters as mentioned below:

Chapters
1. SBI gets a new leader

2. The first six months

3. Yes, culture can be changed

4. Building a new work environment

5. Strengthening ICT, the backbone of today’s banking

6. Changing form to function better

7. Harnessing strengths to deliver results

8. Gold on the haystack

9. Outrunning the hares

10. Consolidating and communicating

11. Setting the bank on a growth track

12. Stock taking and making sense of journey so far

 [T Ramaswamy] ramas_34@hotmail.com
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The author, David Deutsch is one of the 
founders of quantum computing, and a Fellow 
of the Royal Society (2008). A visiting professor 
in the department of atomic and laser physics 
at the Centre for Quantum Computation, Uni-
versity of Oxford, he enjoyed chemistry at least 
as much as physics at school. "But I always knew that the attraction 
of chemistry was finite. I had my own chemistry lab at home and did 
experiments that make me shudder today," he says.

He took every opportunity to travel to meet interesting people and 
not  just to see places. When "the Internet became seriously usable", 
Deutsch gradually stopped travelling.

An optimist believes that we live in the best of all worlds while the 
pessimist knows that we are really living that way. David Deutsch's 
book, even though  is an expression of  optimism,  carefully avoids 
these extremes. His optimism is based  on  people's constructive in-
ventiveness.

This book makes an exploration of the nature and progress of 
knowledge. Through-out history, mankind has struggled to understand 
life's mysteries, from the mundane to the seemingly miraculous.  David 
Deutsch argues that explanations have a fundamental place in the 
universe. They have unlimited scope and power to cause change, and 
the quest to improve them is the basic regulating principle not only 
of science but of all successful human endeavour. This stream of ever 
improving explanations has infinite reach, according to Deutsch. We 
are subject only to the laws of physics, and they impose no upper 
boundary to what we can eventually understand, control, and achieve. 
In this book, he applies  a worldview to a wide range of issues and 
unsolved problems, from creativity and free will to the origin and 
future of the human species.  

 

The Beginning of Infinity 
Explanations That Transform the World
Book by: David	Deutsch 
Published by: Viking / Allen Lane / Penguin

Care about people's approval and  
you will be their prisoner.

-  Lao Tzu 
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Journals Scan

Pollination, a natural process,  has become 
artificial now a days. Most of the flowering 
plants make use of a third party to transfer the 
pollen between their opposite genders. After 
trying several artificial methods, like air blowers, 
blasts of sound and vibrators, it has been found 
that natures design is the best. Flies, bumble 
bees and beetles are the original pollinators, 
dating back to 130 million years. There are 200,000 animal species in 
the world, to assist flowers to make more flowers.

Pollinators, especially bees, make the global garden grow. Insect 
pollination is worth more than $200 billion worldwide. Veg-
etables, fruits, oils, and some nuts, the biggest contributors to that 
total value, are also the most vulnerable to insect declines. Of less 
concern: cereals, sugars, roots and tubers, which self-pollinate or rely 
on wind. However, without pollinators there would be no raspber-
ries, blueberries, coffee, chocolate, canola etc. This issue discusses the 
related aspects in great detail.
Highlights of Contents: 
w	Taming the Wild: A fox can be man`s best friend. All it takes is the 

right genes. 
w	Enter the Age of Man: We remove mountains, raise supercities, 

transform our planet. 
w	Ancient Swimmers: Fish that date to dinosaur days get rare human 

visitors. 
w	Kung Fu Kingdom: Near the legendary Shaolin Temple, old 

masters train wannabe movie stars. 
w	Gold Dusters: They are pollinators. And they are ready for their 

close-up. 
w	The Ultimate Alaska Trek: What makes a world-class hiker cry? 
w	How Big is seven Billion? In text messages, it's the U.S. total 

every 30 hours 
w	Solar Magellan: A European crew aims to sail around the world in 

sun-powered ship. 
w	Peace Corps Rising: The service group turns 50. 
w	Lunar Probe: Bouncing laser beams have created a new map. 
w	Grow Your Own Organs: One day, your cells may be able to 

produce a replacement. 
[Source: VB]

National Geographic 
March 2011
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Animals are likely to be the main source of 
new infectious diseases in man: in general around 
60% of human pathogens are transmissible 
from animals. As rural populations in India 
and elsewhere grow richer and eat more 
protein, backyards  become densely packed 
smallholdings of dozens of animals. These 
bring owners more wealth, but also health 
problems. One symptom is the poor quality of 
meat they eat.  Smallholdings near or in urban areas may be especially 
vulnerable. Humans in such places are crammed close to their animals, 
helping viruses to spread.  

Congo fever, a tick-borne virus, endemic to parts of Africa, the 
Middle East  etc. passes easily from livestock to man, and then between 
humans. Horrible symptoms include fever, internal bleeding and liver 
failure. Some 30% of infected humans die, usually within a couple of 
weeks.

The authorities in Gujarat recently found that a medical intern died 
of Congo fever, formally known as Crimean-Congo haemorrhagic 
fever. Earlier it killed three others also: a patient, a doctor and a nurse.   
These appear to be the first recorded deaths in India from Congo 
fever.  

Livestock not only pass on new diseases to other species, including 
man, but also help spread existing diseases to new places. This topic is 
discussed in depth in this issue of The Economist.
Highlights	of	Contents:
•	 Africa's	natural	resources
•	 The	Gulf	States: Ripples spreading
•	 Military	spending	and	job	market	of	United	States
•	 Internet	blackouts: Reaching for the kill switch
•	 Nokia	at	the	crossroads
•	 Cisco: The anti-Nokia
•	 Japanese companies: New against old
•	 Business	and	psychology: How firms should fight rumours
•	 3D	printing: How  it will change the world
•	 Security	in	space: The cluttered frontier
•	 Palaeontology: Splay-footed, not flat-footed
•	 Oceanography	in	China: Who rules the waves?

[Source: The	Institution	of	Engineers(I),	Kerala	State	Centre	Library]

The Economist 
February 12-18, 2011
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It is an irony - using solar water heaters and waste heat from 
generators to cool buildings. But  it  is becoming a reality. Peter Mc 
Grail and team from the Pacific Northwest National Laboratory, 
U.S.A., have developed a  material that can improve a process called 
adsorption chilling, to be used for refrigeration and air conditioning.

Conventional refrigerators and air conditioners cool by evaporating 
a refrigerant. Then use electric compressors to compress the vaporized 
refrigerant. On the other hand, in adsorption chillers,  heat  is used 
to condense the refrigerant.  But they are  far less efficient, bulky and 
expensive now. However, they require  very little electricity, hence 
cheap to operate.

The adsorption chilling method works by improving the solid 
adsorbent material to replace silica gel now in use, with an engineered 
material made by creating nanoscopic structures that self-assemble into 
complex three-dimensional shapes. The material is more porous than 
silica gel, giving it a larger surface area for water molecules to cling to. 
As a result, it can trap three to four times more water, by weight, than 
silica gel,  helping to reduce the size of the chiller.

The chillers could be particularly useful for cooling with hot water 
from solar water heaters, since adsorption chillers can use the relatively 
low-temperature such heaters produce.

The main challenge for this approach could be synchronizing 
demand for cooling with the production of heat - often  necessitating 
a costly heat - storage system to make it possible to keep the chiller 
running after the sun set. 

[For details: http://www.solarserver.com, 
http://www.technologyreview.com,  www.pnl.gov]

Cooling Buildings with Heat 
Using Engineered Nanomaterial
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The Last Word
Prosperity makes friends, adversity tries them.

- Publilius Syrus
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