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Heralding a New Era in Knowledge Dissemination
I have been an avid reader of Executive Knowledge Lines 

ever since its first publication ten years ago. For me this 
magazine is like a cute little baby, irresistible and un-put-
downable. The name is appropriate as it is an executive 
summary of multidisciplinary information. While my 

friend N T Nair has been nurturing this baby at Trivandrum, another 
friend of mine K. Kalyanasundaram who was a colleague of mine in 
IA & AS,  has been imparting knowledge to  Civil Service aspirants 
in his academy named Excell Career India at Chennai for the last ten 
years.   A third friend, Sreenakesh,  has a state of the art Creative House 
at Trivandrum capable of producing an e-magazine in style. I thought 
it would be in the fitness of things to pool the resources of these three 
friends and launch EKL as a dynamic e-monthly from January 2016. 
This enriched version will cover the entire gamut of General Studies 
which is the most important paper for Civil Services examinations.  
I am sure this will be a treasure trove of knowledge not only for Civil 
Service aspirants but also anyone thirsting for knowledge.
james_kjoseph@yahoo.co.in      James K. Joseph, Former Accountant General

Editor’s Desk

EKL Scaling Greater Heights in New Year with Re-focussing 
This is the 125th issue of  EKL, a monthly reaching its 

readers with clock-work regularity, during its decade long 
existence. It is not a small feat. But the challenges have 
been many  - ever-changing dynamics of the publishing 
industry moving into digital domain, rising cost of 

publication and delivery of the copies to the readers in time, etc.
We presume that our unique way of presenting the contents in 

EKL all these years, respecting the value of  time at reader's  end  for 
information gathering, was well accepted, making it a Collectors' Item.   
Short articles - yes, really short - readable in few minutes, and topics 
with focus on interdisciplinary areas, have been its hallmark. And that 
probably may be the reason for attracting the attention of Civil Service 
trainer-friends towards EKL, as it is fine tuneable to be an ideal vehicle 
to carry the right contents for the aspirants. 

 We look forward to the days ahead when news from the beneficiaries 
of EKL contents reach us regularly. 

ntnair@gmail.com  N T Nair, Chief Editor, EKL
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Nature Line

Black Seed
Miracle in Micro Size

Nigella sativa or black seed also known as black cumin or karimjeera-
gam is an amazing herb and is a miracle cure for any disease. It is known 
in the Middle East as ‘The Seed of Blessing’. Prophet Muhammad (Sahih 
Bukhari 71:592) referred to this seed as a cure for any disease except death. 
The seeds are dark, thin and crescent-shaped. Besides their culinary uses, 
they have a wealth of important health benefits and are one of the most 
cherished medicinal seeds in history.

Black Seed's medicinal use has a very rich traditional history that goes 
beyond ancient Egyptian and Biblical times (Isaiah 28: 25, 27). Sometimes 
the biblical reference to ‘faith of the size of a mustard seed moving mounta-
ins’ comes to mind in connection with natural substances like black seeds. 
After all, do seeds not contain within them the very hope for continuance 
of the entire species that bore it?   This super-saturated state of the seed, 
where life condenses itself down into an intensely miniaturized hologra-
phic fragment of itself, promising the formation of future worlds within 
itself, is the very emblem of life’s immense and immortal power.

The black seeds contain numerous esters of unsaturated fatty acids and 
the chemical composition is very rich and diverse. These play a key role 
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in daily health and wellness.  They help to regulate the metabolism, carry 
toxins to the skin's surface for elimination, balance insulin levels, regulate 
cholesterol, improve body circulation, and promote healthy liver function.  
A deficiency in polyunsaturated fatty acids can lead to a wide number of 
health problems including nervous system disorders. Apart from its active 
ingredient, crystalline nigellone, it contains  amino acids, carbohydrates, 
fatty acids including linolenic and oleic, volatile oils, alkaloids and dietary 
fibre, as well as several minerals.

Illnesses arise because of a dysfunctional immune system. Modern re-
search has found the seed to have the ability to boost the immune system 
and help fight infection. Black Cumin does this by helping to stimulate the 
production of bone marrow and cells of the immune system. It increases 
the production of interferon, protects normal cells from the damaging 
effects of harmful invaders, helps destroy tumour cells and increases the 
number of antibody producing B cells within us. Thus, referring to its abil-
ity to improve the immune system, and help treat even the most impossible 
invaders like cancer and HIV. 

Since 1959, there have been over 200 studies at international universi-
ties and articles published in various journals showing remarkable results. 
Recently scientists in Europe studied the anti-bacterial and anti-mitotic 
effects of black seed oil. This brings no surprise that Black Cumin Seed Oil 
has also been used by practitioners of Ayurveda and Chinese Traditional 
Medicine for thousands of years.

Two of the most volatile oils found in Black seed are nigellone and 
thymoquinone. Nigellone offers both anti-spasmodic and bronchodilat-
ing properties which contribute to Black Seed's potency against respira-
tory ailments.  It also acts as an antihistamine which helps to reduce the 
negative symptoms of allergy sufferers. Thymoquinone contains excellent 
anti-inflammatory and analgesic properties. It is also a strong anti-oxidant 
and helps cleanse the body of toxins.   It also provides a healthy alternative 
to the more commonly prescribed cortisone based therapies used by allergy 
sufferers.

Croatian scientists evaluated the antitumor activity of thymoquinone 
and thymohydroquinone in mice and discovered that the two phytochem-
icals in black seed oil resulted in 52% decrease in tumour cells! Being rich 
in both chemicals, black seed is unique in that it can help prevent and treat 
cancer.

In a recent study, scientists discovered that black seed oil benefits the 
function of the liver and helps prevent both damage and disease. 

Explained in a recent article published by the Journal of Endocrinology 
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and Metabolism, researchers from the Indian Council of Medical Research 
highlight that black seed oil “causes gradual partial regeneration of pancre-
atic beta-cells, increases the lowered serum insulin concentrations and de-
creases the elevated serum glucose.” This is actually quite profound because 
Nigella sativa is one of the few substances on the planet that is suggested 
to help prevent both type 1 and type 2 diabetes. In fact, according to the 
study, black seed “improves glucose tolerance as efficiently as metformin; 
yet it has not shown significant adverse effects and has very low toxicity!” 
This is HUGE because metformin, one of the most commonly prescribed 
type 2 diabetes drugs, can cause a wide slew of side effects.

In a recent study conducted by Iranian researchers, Nigella sativa was 
found as effective as the skin cream Betamethasone in improving quality of 
life and decreasing severity of hand eczema. We know sesame seed can beat 
Tylenol in reducing arthritis pain and can reduce cardiovascular disease risk 
factors in a manner that makes statin drugs envious, and we know flaxseeds 
shrink breast and prostate tumors, but black seed’s benefits are still largely 
under reported and underutilized.

Of all the superbugs that black seed oil can kill, Methicillin resistant 
Staphylococcus aureus (MRSA) is one of the most important.  Pakistan 
scientists took several strains of MRSA and discovered that each one was 
sensitive to N. Sativa, proving that black seed oil can help slow down or 
stop MRSA from spreading out of control. 

Why is then such a powerful seed not yet on the radar of most medi-
cal and nutrition communities? Toxic chemotherapy agents just might be 
able to be replaced by a natural seed, which has no harmful effects. For the 
pharmaceutical industry, this would be extremely bad news for profitabil-
ity. Drug companies cannot make billions of dollars selling black seed oil or 
thymoquinone. It would not be in the financial interest of drug companies 
to encourage human trials with a natural substance such as black seed oil or 
thymoquinone, which is not patentable.

Moving the mountain of inertia and falsity associated with the conven-
tional concept of disease, is a task well-suited for seeds and not chemicals. 
The greatest difference, of course, between a seed and a patented synthetic 
chemical (i.e. pharmaceutical drug), is that Nature (God) made the former, 
and men with profit-motives and a deranged understanding of the nature 
of the body made the latter. Yet, there is still a need to further investigate 
the possible clinical use of the miracle herb in treating the most compli-
cated conditions.
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Space Line

With all of these health benefits, I cannot think of one reason why 
everyone on the planet shouldn’t have black seeds in their medicine cabi-
nets! I believe that we can consume these as we consume sesame seeds. 
It is reported that there are no known side effects of Black Seed or Oil if 
it is taken moderately. However, it is not recommended for use during 
pregnancy.

[Dr. Annette Fernandez, Associate Professor in Chemistry, College of En-
gineering, Trivandrum.]

Hunting for Earths 
New Places to Move in 

In the whole universe the only 
place we know that abounds in life 
is our Mother Earth. She has the 
right conditions for life to sprout and 
evolve. Not for a moment should we 
forget how fortunate we are in being 
where we are! Are there places be-
yond our solar system that can host 
life? We don’t know. But the hunt is 
certainly on!

If it were not for certain specific 
conditions the earth is endowed 
with, life could not have possible here. These favorable conditions (EKL 
March 2015) include:
(1) An agreeable range of temperature in which liquid water, essential for 

life, can exist. This results from our right distance from the sun. 
(2) A life-supporting atmosphere held in place by right gravity. 
(3) A magnetic field together with the atmosphere warding off lethal radia-

tions from space.

“The earth is the cradle of humankind. 
But one cannot live in the cradle forever”

 –   Konstantin Tsiolkovsky (Rocket Pioneer)
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Our sole energy source is the sun that is now in its mid-life and has 
another 5 billion years before its demise, which might seem too distant to 
be worrisome. But Princeton University astrophysicist Richard Gott III 
pointed out in 2007 that the future may well be far more dismal.

Prof. Gott reminds us that mankind is equally vulnerable to all the 
catastrophic events like impact of asteroids and comets, run-away climate 
changes and viral diseases that wiped out many species in the past. Be-
sides, we have devices for self-annihilation like nuclear arms and biologi-
cal weapons. We pose a threat not only to other species but to ourselves, 
too!  We may have conquered the planet, which is but a tiny island in the 
universe! A species confined to an island is condemned to tread on a road 
to extinction.

Using the data that Homo sapiens have been here for 200,000 years, 
Prof. Gott tells us with 95 % statistical confidence that human race may 
become extinct any time between 5000 years and 8 million years from 
now.  Even 8 million years is only a minuscule fraction of the remaining 5 
billion year-long life of our sun. Along similar lines, he infers further that 
the ‘critical population’ necessary for complex, expensive space ventures 
may become unavailable during the next 50 – 1800 years as a result of any 
catastrophic fall in population due to a variety of reasons. This period is 
merely a moment in the historical time scale! 

Prof. Gott apparently does not leave a lot of time at our disposal.  He 
urges, therefore, that we must, for the sake of our very survival, locate 
other suitable places before our space program ends. Or else, human spe-
cies would be stranded on this planet awaiting inevitable extinction! His 
prediction may sound absurdly farfetched; but it is not outside the realm 
of possibility. We may take it or leave it!  

Be that as it may, it is worthwhile looking for habitable places out-
side the Solar System for mankind to migrate merely for adventure or for 
survival. The planet-hunting space telescope, Kepler, launched in 2009, 
has been able to sight over 1000 confirmed   Extra-Solar System-Planets 
(Exoplanets) in addition to 3000 unconfirmed candidates. There may be 
millions more out there! Certainly, not all of them will be habitable. 
What are habitable planets? 

Habitability of a planet (or, even a satellite of a planet) refers to the 
potential for life to develop and sustain. Currently our notion of life be-
yond the earth is limited by the conditions on the earth that support life.  
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The primary requirement is that the planet should be in a Habitable Zone 
(HZ) around a star serving as a primary source of energy. The next is the 
presence of liquid water, a vital ingredient for life. If ever life is detected 
in the absence of water, our ideas of HZ will have to be radically revised. 

Actually a given HZ does not stay permanently stable because as the 
star (sun in our Solar System) ages it increases in brightness rendering the 
zone too hot. What matters is how fast the star ages. More massive the star, 
the faster it ages. Average sun-like stars are, therefore, most favorable for 
sustaining life. The main attribute characterizing a habitable planet is how 
terrestrial (earth-like) it is. Such a planet is generally of a mass comparable 
to that of the earth – and if heavier, less than a few times as heavy – and is 
primarily composed of silicate rocks. Besides, unlike the so-called Gas Gi-
ants (e.g., Jupiter and Saturn), its atmosphere should be virtually devoid of 
gases like Hydrogen and Helium. Natural satellites of gas giants, however, 
cannot be ruled out as unfit for life. Actually, several other geophysical and 
geochemical criteria have also to be met in order for an exoplanet to be able 
to promote assembly of complex molecules and to sustain metabolism.

Not entirely a measure of habitability, Earth Similarity Index (ESI) is a 
parameter used by planetary scientists to evaluate a planet’s suitability for 
life. This is determined by a given planet’s size, density, gravity (strictly, 
escape velocity) and surface temperature. Lying between 0 and 1, ESI ex-
presses how closely the planet matches with the earth.  A terrestrial, rocky 
planet is indicated by ESI more than 0.8. 

Merely 50 % farther away from the sun than the earth, Mars lies out-
side the Habitable Zone in our Solar System. It is too cold (-50 ⁰ C) and 
its ESI only 0.64. Yet, Mars is a potential target location for our initial 
experiments in extra-terrestrial colonization because of its proximity. The 
journey to Mars takes just 8 months. We will have to undertake a lot of 
planet engineering on Mars, though, to render it habitable!  In all probabil-
ity, we will hear human voice from Mars in the foreseeable future. 

Seemingly favorable exoplanets discovered so far are all tens of light 
years away in the least. Available rockets do not permit us to traverse such 
distance in anywhere near human life span! Such expeditions have to wait 
until the advent of revolutionary advances in rocket propulsion. Do let us 
keep at planet-hunting, though!

“I think the human race has no future if it doesn’t go into space.”
 – Stephen Hawking

[PR]
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Heritage Line

Textiles
Hallmark of  Indian Heritage - Part 2 

The Decline and revival of the Indian Textile Industry
The early years of the 18th century witnessed the decline of the Mughal 

dynasty. The absence of a strong ruler adversely affected the fortunes of 
the textile industry. The Industrial Revolution in England further dealt a 
death blow. The machine-made textiles which were produced in England 
on a massive scale were sold off in Indian markets. As a result, the Indian 
master weavers were deprived of their traditional livelihood. This in turn 
led to the death of the traditional skills and craftforms.

A few years after independence attempts were made to retrieve the 
lost heritage. In 1952 the All-India Handicrafts Board was set up with 
the objective of reviving these extinct art forms. The challenges were 
overwhelming as there was hardly any information available about them. 
Efforts were made to retrieve some samples of these textiles. Finally all 
the hurdles were overcome and the glorious textile heritage of India as 
successfully revived.
The specialties of each region

A wide variety of textiles is manufactured all over the country. It is 
well beyond the scope of this article to describe all of them. What has 
been attempted here is a thumbnail sketch of a few varieties. 

Cottons are manufactured in several parts of the country. The Dacca 
cottons are famous for their texture. They are made of mulmul (fine cot-
ton fabrics lightly heavier than muslin) which is noted for its fine quality. 
Dacca sarees consist of mainly white unbleached cotton decorated with 
intricately embroidered motifs in different colours. The craftsmen origi-
nally belonged to former East Bengal, but after Partition, they migrated 
to West Bengal and practiced their craft there.

The Jamdani style is the specialty of Uttar Pradesh. It was introduced 

The previous portion of this article dealt with glorious heritage of the textile 
industry in India during the ancient and medieval periods. The exquisite 
fabrics were so light and delicate that they drew the admiration of foreign 
visitors.The rich gold brocades were also appreciated. The woolens of Kashmir 
were popular for their soft texture and shimmering colours.
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by the rulers of Oudh in the late 18th century. The garments woven in the 
Jamdani style are highly expensive owing to the delicate textile and the 
complicated method of weaving the fabric. 

The Paithani weaves of Maharashtra are famous for their intricate and 
delicate patterns depicting motifs from nature.

Madhya Pradesh boasts of its Maheshwar and Chanderi sarees. Both 
silk and cotton threads are used for weaving Chanderi sarees.  Both the 
border and pallav are gorgeously worked out in zari while the body of the 
saree consists of checks and floral patterns. The Maheswar sarees  are also 
woven on a similar pattern, the only difference being that checks form the 
predominant pattern.

 The Venkatagiri sarees of Andhra Pradesh have a finely-woven texture  
with motifs borrowed from nature. The similarly woven Nandersarees 
have borders and pallavs richly embellished with gold and silver threads. 
The Gadwal and Vanaparti sarees on the other hand are thick cottons pat-
terned with checks.

The other famous saree-weaving centres of the south are Kancheepuram, 
Salem, Coimbatore, Pudukottai, Madurai & Shankeranarkoil. They are mostly 
woven in cotton with check patterns on the body while the pallav is embel-
lished either with zari or thread work.

The cotton Karakal sarees from Kerala are unique in their stark sim-
plicity. They were traditionally woven in a plain style with zari border and 
pallav. Of course now in keeping with the modern trend, colourful motifs 
are embroidered all over the saree.

The silk weaves of Varanasi are specially noted for their work in gold 
brocade. In one variety, known as the Ganga Yamuna, the background 
material is woven in silver zari with patterns of gold. Yamuna refers to 
the silver thread while the gold thread represents Ganga.  In yet another 
variety, patterns are woven with silk threads in jewel-like colors. The em-
broidery resembles minakari jewellery. Words cannot suffice to describe 
the sheer beauty of these works of art.

[Padma Mohan Kumar]

I don't believe in the Great Man theory of science or 
history. There are no great men, just men standing on 
the shoulders of other men and what they have done.   

-   Jacque Fresco
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Tech Line

3-D Virtual Map of  the World
Through User-submitted Photos
A crowdsourced mapping start-

up,  Mapillary,    is using computer-
vision technology to turn user-sub-
mitted photographs into a search-
able, 3-D map of the world.

Mapillary, the  Swedish start-
up  launched its free smartphone 
app in 2014, as an alternative to 
Google Street View made entirely 
from crowdsourced photographs that users upload with their smart-
phones. These images  can be  browsed by clicking through city streets 
and pedestrian spaces to get a first-person view of the surroundings.

And the phone app  can  be used to also peer around obstacles and 
pan down to see a 3-D, bird’s-eye view, since Mapillary made changes 
that transform the more than 40 million photographs in its database 
into 3-D spaces.

Usually a 3-D model is created from a complete batch of photo-
graphs, and highly detailed reconstructions of a city can take weeks or 
months to compute, says Mapillary CEO Jan Erik Solem. But Mapil-
lary doesn’t start with a full set of pictures because new images trickle 
in constantly, and the startup needed a way to integrate them piece by 
piece, quickly, and on a budget.

To solve this problem, the startup treats its 3-D world as a series of 
small blocks. When a new image is loaded into the database, Mapillary 
determines where it belongs in the virtual world and then reconstructs 
only a small block with the fresh image. 

The company gives a sense of how the 3-D scenes are stitched to-
gether with a new viewer it’s adding to its app and website. A com-
puter-vision system matches common elements in photographs to 
accurately combine them, and the viewer shows a thin rectangle to 
indicate the placement of each user-submitted photograph, plus a se-
ries of points that represent an important piece of visual data chosen 
by the computer.

Mapillary uses computer vision to make its growing 3-D map of 
the world searchable. The system classifies objects and text so users 
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A semiconductor can be used in two ways: as in a solar cell, an absorber 
to produce electricity; or as in an light emitting diode (LED) where, in 
a process known as electroluminescence, application of external voltage 
produces light.

One problem with modern solar cells is that while the solar spectrum 
covers a wide range of energies they can only harness light of a single en-
ergy. This means that very little of the available energy is actually captured. 
A potential solution is an intermediate band solar cell, comprising an inter-
mediate band built into a wide-gap semiconductor. But in order for the cell 
to work, incident photons must be able to transfer charge using all three 
band transitions (valence-intermediate; intermediate-conducting; and 
conducting - valence), in a process known as optical absorption. That’s 
the difficult part. Now, for the first time, Berkeley Lab researchers led 
by Wladek Walukiewicz, senior staff scientist, have engineered an alloy 
solar cell and demonstrated that optical transitions do indeed occur in all 
three cases.  In other words,  they experimented with photon generation 
instead of looking for absorption of photons. The Berkeley team showed 
that application of a voltage to the intermediate band solar cell structures 
leads to emission of photons.

 [For details: http://newscenter.lbl.gov/]

Multiband Solar Cells
Opening Vast Energy Harvesting Potential

Energy Line

can find them with a word search. As Google Street View does, it au-
tomatically blurs license plates and faces.

Mapillary hopes the addition of 3-D visualizations will help it con-
tinue growing its photographic database, to which anyone can contrib-
ute via a mobile phone. While Mapillary has mapped just a fraction 
of the area covered by Google Street View, Mapillary’s app covers local 
places that are difficult to reach with a fleet of cars, as Google usually 
uses.

Solem is particularly looking forward to seeing maps of specific 
places evolve, which is possible because Mapillary allows users to click 
back in time—a capability he refers to as “time traveling.”

[For details: http://www.mapillary.com/map]
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Water Water Everywhere
Benefits of  Drinking Water

Thinking about the calorie content of food items and need to regulate 
food there appeared the case of water. It is quite common to see people 
carrying drinking water with them. Will it not add calories to the body? 
But calorie content of water is not seen mentioned anywhere. But eve-
rybody agrees and experiences that water is a miracle energizer (without 
calorie content?). In fact, it is seen as a calorie killer or a consumer. It can 
consume extra calories in the body and thus help weight-loss. But in a 
market saturated society with specialty coffees, soft drinks, sports drinks 
and energy boosters, plain water often loses its luster, eventhough the need 
for water can hardly be overstated. 

For any person energy depletion and increased fatigue is common. 
Drinking water is a simple and inexpensive remedy that will increase en-
ergy, fight fatigue and assist your body in operating at prime efficiency. 
A person's organs and all vital systems require water in order to function 
properly. Dehydration, even at minor levels, can cause various bodily sys-
tems to slow down, making you to feel sluggish, tired and irritable. Be-
sides giving you an energy boost and fighting off fatigue, drinking water 
also produces many other benefits such as warding off headaches, increas-
ing metabolism and aiding in clearer skin.

As humans, we are composed of approximately 70 percent of water 
and nearly every aspect of our body's function calls for the fluid. Water 
makes up much of the medium that helps our cells communicate with 
each other. Water keeps our fluids balanced by transporting nutrients, aid-
ing digestion, regulating temperature, and so on. While it is a fact we can 
survive only a few days at best without water.  The quantity of water to be 
drunk by a person on a day is dependent on several factors. 

When and how much water is to be taken depends upon several fac-
tors. One is the person's general health status. Clinically, patients have 
noticed improvements in treatments they were already pursuing, such as 
chiropractic work, acupuncture or massage, just by being better hydrated. 
If a person is doing activities, working out extensively, or does a job that 

Water Line
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frequently puts him outside in the heat that increase water loss (sweating) 
then the person needs to hydrate by drinking water.

One of the biggest problems for those who drink high volumes of 
coffee or soft drinks is that those beverages eventually replace water as 
the daily form of hydration. High coffee intake could also cause losses of 
minerals and calcium. Again, coffee is a diuretic. So excessive amounts of 
coffee can actually worsen the water balance in the body leading to nag-
ging pains that do not respond to conventional therapy. Everyone should 
realize that hydration can not come from any other source but water. To 
avoid dehydration don't wait until you are thirsty before consuming wa-
ter or other fluids. Many experts maintain that if you hold off drinking 
water until you are thirsty there is a good chance that you are slightly 
dehydrated.

The commonly believed suggestion of drinking eight glasses of water a 
day by a person may be a realistic goal. Athletes in training should target 
more, depending on how much they are sweating. If urine appears deep 
yellow, water intake needs to be increased. The color of urine should typi-
cally be a pale yellow. One study documented that even experienced long 
distance runners did not always gauge how dehydrated they were. Those 
undergoing bodywork therapies like massage or chiropractic treatments 
should also drink higher quantities of water to best utilize those therapies.

A dieter is more likely to drink plain water rather than something 
with calories in it. Drinking water may burn some calories in the body. 
Drinking half-liter of water was seen to increase the metabolism of a per-
son briefly -- for about half an hour, in a study. In that time the body 
burned an extra 25 calories. The researchers theorized that most of the 
effect comes from warming the water in the stomach. In the male partici-
pants the calories came mostly from stored fat, in the women it came from 
stored carbohydrates. The results of the study were contained in a paper 
published in the Journal of Clinical Endocrinology. The study provides 
some support for the general recommendation to drink eight glasses of 
water a day while dieting. The extra calorie-burn would be about 100 
calories a day if drinking 2 liters of water. 

Water taken in must be in balance with body salt - electrolytes. The 
body needs to maintain salt balance. Drinking too much water dilutes 
the salt in your blood and tissues - and can cause problems. Dieters 
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Water
 The Miracle Energizer

Whether you need to clean your home, clothes, dishes, laundry, or 
yourself, water is needed.

Water helps us by helping dissolve fats and soluble fiber. Drinking 
enough water prevents constipation and also reduces the burden on the 
kidneys and liver by helping to flush waste remnant of the food we take.  
Adequate water consumption is required for the kidney to remove waste 
from our bodies, help control our blood pressure, and balance fluids, thus 
keeping our systems run smoothly. 

Water is especially important in order to prevent dehydration dur-
ing long workouts. When exercising for an hour or more, drinking water 
treated with carbohydrates and salts help maintain fluid balance, which 
aids athletic performance and helps prevent post-exercise fatigue and ex-
haustion. 

Water-rich fruits and vegetables like cucumber, watermelon, and 
strawberries contain minerals, salts, and natural sugars the body needs 
for optimum hydration levels. So eating them can rehydrate us more ef-
fectively than water alone.

Drinking a glass of water whenever you feel hungry and before a meal 
or snack fills the stomach briefly and makes you feel fuller and stop eating 
sooner. This is because extra water helps us eat less by making us feel full, 
and it may also boost metabolism. This may help weight loss.

Drinking water helps you stay refreshed, hydrated, and focused. Dehy-
dration may impair your attention span, memory, and motor skills.

Even mild dehydration has been shown to negatively impact moods. 
Drinking water makes us feel so refreshed that it actually improves our 
state of mind. Dehydration causes shrinkage of brain tissue. So when we 
have not been drinking enough water, our brains have to work a lot harder 
to perform at the same level. One study even found that students who 
brought water to tests did better on their exams.

Going without water for too long causes headaches for some people, 
and has been identified as a migraine trigger. A good way to prevent head-
aches is to stay hydrated throughout the day. 

Bathing in cold or warm water may cue oxytocin, the hormone re-
sponsible for making us feel relaxed and bonded with others. 

Water keeps the cartilage around our joints hydrated and supple, en-
suring that our joints stay lubricated. It also protects our spinal cord and 
tissues, keeping us healthy from the inside out. 
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Drinking alcohol causes dehydration, which can lead to hangovers. 
Having a glass of water with each alcoholic drink you sip is one way to 
offset the dehydration.

A study that involved 400 participants during cold and flu season 
found that those who gargled water regularly were significantly less like-
ly to contact upper respiratory infections and that when they did, their 
symptoms were not as severe.

Swimming and water sports provide workouts as effective as cycling on 
land, and might even offer increased cardiovascular benefits.

Ice has been shown to be an effective short-term therapy for sprains 
and strains. Cold packs reduce blood flow and swelling in the affected area 
and also treat pain.

One study showed that good health is more prevalent, the closer one 
lives to water.  Spending time near water makes us healthier.

Research indicates that waterbed mattresses are associated with im-
proving back pain symptoms and providing a good night’s sleep.

One study found that adults with sleeping problems experienced bet-
ter sleep when they received a warm water foot bath before going to bed.

Inhaling steam from a humidifier or pot of boiling water can help clear 
up congestion in the respiratory track. 

There seems to be a link between the risk of death from coronary heart 
disease and water intake. Research has shown both that consuming more 
water reduces the risk of death from coronary heart disease.

It is suggested that staying hydrated may reduce the risk of colon can-
cer and breast cancer.

Relaxing in a sauna could be as healthy as it is calming. Researchers 
are of the opinion that sauna (warm water) therapy could be an effective 
complement or alternative treatment for some people with chronic heart 
failure.

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 31

EKL Sudoku 109 
[Hard]

2 1 3 7
3 2 1

5 7 9
6 1 3

5 6
1 6 4

7 5 1
6 9 8

8 7 2 4
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should not plunge into drinking gallons of water a day in hopes of 
burning a few more calories. Drink an extra few glasses, if required. 

For added health benefits, consuming fluid-rich foods in addition to 
your water intake is suggested. Foods such as broths, soups, celery, toma-
toes, melons and oranges are 85-95% water. This is an excellent alternative 
for individuals who are not crazy about drinking several glasses of water 
daily. According to Mayo Clinic, an authority on human health, milk, 
juice, tea, coffee and sodas contribute to fluid requirements. But keep in 
mind, caffeine is a diuretic. You won't make much progress in terms of 
staying hydrated by drinking caffeinated beverages such as coffee and soda.

These days, varieties of water like bottled water, flavored water, vitamin 
water and of course, tap water are available. Naturally the question arises, 
what type of water is the best? The best source for drinking and cooking, is 
water filtered through a reverse osmosis process. This is a very high grade 
filtering process that can be installed in the kitchen sink by a local water 
company. Any other form of regular water, tap or bottled, is still better 
than a soda. Vitamin and specialty waters can become a problem due to 
added sugars. Others promise extra vitamins which may not be required, 
if at all they are present. In fact, water need not provide anything other 
than water. It is important enough.

The boom of bottled water, while it popularized hydration, also trig-
gered a huge influx of plastic bottles being dumped into our environment, 
which allows certain chemicals, like phthalates, to leech into the ground, 
water and our bodies through water. This can pose various risks for our 
health. As far as possible try to carry water in stainless steel or glass bottles. 
In any case, don't use plastic to carry or heat water, as this might increase 
chemical leeching. 

[CGS]

Make no little plans; they have no magic to stir men's 
blood and probably themselves will not be realized. Make 
big plans; aim high in hope and work, remembering that a 
noble, logical diagram once recorded will not die, but long 

after we are gone be a living thing, asserting itself with 
ever-growing insistence. 

 - Daniel Hudson Burnham
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Health Line

Prostate cancer is the most frequently diagnosed cancer and the 
second leading cause of cancer-related deaths among men in the U.S. 
If detected at early stages the prognosis is quite favorable; however, 
aggressive forms of metastatic prostate cancer spread primarily to the 
skeleton.   Scientists from Lawrence Livermore National Laboratory, 
jointly with researchers from Univ. of California (UC) campuses at 
Merced and Davis, have now found that a specific secreted protein 
inhibits prostate cancer metastasis to bone. 

Bone tumors cause great pain, promote fractures and ultimately 
represent the main cause of morbidity. It has been hypothesized that 
the bone microenvironment serves as a rich “soil” by secreting factors 
that promote survival and propagation of cancer cells; in turn, tumors 
secrete factors that alter the bone microenvironment to promote meta-
static colonization. (Metastasis: The process by which cancer spreads from 
the place at which it first arose as a primary tumor to distant locations in 
the body.) Development of new therapies for the prevention and treat-
ment of prostate cancer bone metastasis depends on understanding the 
dynamic reciprocal interactions between prostate cancer cells and the 
bone microenvironment.

A study led by Aimy Sebastian, a graduate student in the School of 
Natural Sciences at UC Merced,  identified the secreted bone protein 
Sclerostin (SOST) as a key molecule dysregulated as a result of prostate 
cancer-bone microenvironment interactions. This study suggests that 
SOST has an inhibitory effect on prostate cancer invasion.

A second study  by  researchers showed that SOST inhibits prostate 
cancer invasion in an artificial environment outside a living organ-
ism.   These results provided strong evidence that SOST has an inhibi-
tory effect on prostate cancer metastasis to bone.

[For details: https://www.llnl.gov/news/protein-curbs-spread-pros-
tate-cancer-bone]

Prostate Cancer Metastasis
Specific  Protein Inhibits it
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Generating X-rays
A New Way in the Horizon

The most widely used technology for producing x-rays—used in every-
thing from medical and dental imaging, to testing for cracks in industrial 
materials—has remained essentially the same for more than a century. But 
based on a new analysis by professors Marin Soljačić and John Joannopoulos 
and team of researchers at Massachusetts Institute of Technology (MIT), that 
might potentially change in the next few years.

The finding, based on a new theory backed by exact simulations, shows 
that a sheet of graphene—a 2-D form of pure carbon—could be used to gen-
erate surface waves called plasmons when the sheet is struck by photons from a 
laser beam. These plasmons in turn could be triggered to generate a sharp pulse 
of radiation, tuned to wavelengths anywhere from infrared light to x-rays.

The radiation produced by the system would be of a uniform wavelength 
and tightly aligned, similar to that from a laser beam. The team says this could 
potentially enable lower-dose x-ray systems in the future, making them safer.  

Another unique feature of the system would be its tunability - able to de-
liver beams of single-wavelength light all the way from infrared, through visible 
light and ultraviolet, on into x-rays. And there are three different inputs that 
can be used to control the tuning of the output - the frequency of the laser 
beam to initiate the plasmons, the energy of the triggering electron beam, and 
the “doping” of the graphene sheet.

Such beams could have applications in crystallography, the team says, 
which is used in many scientific fields to determine the precise atomic struc-
ture of molecules. Because of its tight, narrow beam, the system might also 
allow more precise pinpointing of medical and dental x-rays, thus potentially 
reducing the radiation dose received by a patient, they say.

So far, the work is theoretical, based on precise simulations, but the group’s 
simulations in the past have tended to match quite well with experimental 
results, Soljačić says.

They are now in the process of building a device to test the system in the 
lab, starting initially with producing ultraviolet sources and working up to the 
higher-energy x-rays. “We hope to have solid confirmation of the principles 
within a year, and x-rays, if that goes well, optimistically within three years,” 
Soljačić says.

But as with any drastically new technology,  unexpected issues could crop 
up, he acknowledges. So his estimate of when a practical x-ray device could 
emerge from this,  could be “from three years, to never.”

[For details:  Massachusetts Institute of Technology]

Tech Line
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Caves and Caverns
Insignia of  Nomadic Life

Caves and caverns are natural as well as human creations and depict early man's 
culture. Natural caves are geological formations consisting of an underground en-
closure with access from the surface of the ground or from the sea. A cave is a place 
opening more or less horizontally and exists underground or under mountains or 
rocks.  The word cavern is a late Middle English word with its Latin root cavus, 
meaning “hollow”. A cavern denotes a large cave or a large chamber in a cave. It can 
also refer to any large enclosed space, especially a space that is dark like a cave. Cavern 
is also used figuratively as in the dark cavern of your mind.

A number of caves and caverns are preserved throughout the world and are 
large tourist attractions. The following list names interesting caves and caverns of 
the world, including Aggtelek in Hungary, Blue Grotto in Italy, Kent's Cavern in 
England, Mammoth Cave in Kentucky, Wind Cave in South Dakota, and more. 

Aggtelek is a cavern about 8 km long in northern Hungary.
Altamira Cave in Spain contains Stone Age animal paintings on roof and walls.
Antiparos in the Grecian Archipelago depicts shining colors and artistic shapes.
Blue Grotto on the island of Capri, Italy is a sea cavern hollowed out in limestone 

by perennial wave action. Blue light permeats the cave. The source of light is sub-
merged allowing light to pass through the water.

Carlsbad Caverns Southeast New Mexico contains some of the largest and most 
impressive stalactities and stalagmites, particularly in the Lechuguilla Cave.

Fingal's Cave in the island of Staffa off the western coast of Scotland contains 
basaltic columns almost 40 feet high.

Jenolan Caves in New South Wales, Australia is full of beautiful stalactitic forma-
tions.

Kent's Cavern near Torquay, England depicts paleolithic humans.
Lascaux Cave in Southwestern France features prehistoric cave paintings esti-

mated to be tens of thousands of years old. 
Lubang Nasib Bagus in Sarawak, Malaysia is considered as the world's largest 

cavern. It is 2300 ft long, 1480 ft wide, and 230 ft high throughout.
Luray Caverns near Luray has large stalactitic and stalagmitic columns of many 

colors.
Mogao Caves located along the old Silk Route in China is composed of 492 cells 

and cave sanctuaries that are famous for their statues and wall paintings, spanning a 
thousand years of Buddhist art.

Nature Line
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Mammoth Cave is a limestone cavern in central Kentucky. It is considered as 
the longest cave system in the world. Cave is about 10 miles in diameter.  It has 345 
miles of irregular subterranean passageways at various levels, and underground lakes 
and rivers. 

Peak Cavern otherwise called Devil's Hole in Derbyshire, England stretches 
about 2250 ft from the entrance into a mountain. Its lowest part is about 600 ft. 
below the level of the entrance surface.

Postojna Grotto in Slovenia is the largest cavern in Europe with numerous beauti-
ful stalactites. It was formed by grooved and irregularly eroded limestone formations 
carved out by underground streams. Pivka River flows through a part of it. 

Singing Cave in Iceland was formed by lava of a volcano. Its name is attributed 
to echoes of people singing in it.

Waitomo Cave in north Island, New Zealand looks illuminated by thousands of 
stars in the night sky, effected by glowworms on the cave ceiling .

Wind Cave In Black Hills of South Dakota is a limestone cavern with stalactites 
and stalagmites almost entirely missing. But a variety of crystal formations called 
boxwork can be found.

Wyandotte Cave In Crawford County, southern Indiana is a limestone cavern 
with five levels of passages; one of the largest in North America. Monumental Moun-
tain, a part of it approximately 135 ft high, is believed to be one of the world's largest 
underground mountains.
Caves in India

India provides an impressive range of caves located through out the country. 
The caves of India depict the marvels of the bygone era and some of the most out-
standing sculptures carved out of solid rocks. They are among the best examples of 
rock cut architectures that reflects the core of diverse religions of India. They provide 
amazing and unusual experience, which hardly fails to impress the visitors. Dating 
back to thousands years, Caves in India are epitome of architectural masterpiece. 
Putting its charm alive despite being so old and dilapidated, these caves with their 
unique architectural beauty have become world famous tourists centers being visited 
by visitors from all over. Visiting caves in India is an adventure into the pre-historic 
times. Some of the caves that have got big recognition world wide are Ajanta, Ellora, 
Elephanta, Amarnath, Udaigiri, Patal Bhuvaneshwar and Aurangabad caves. 

Ajantha caves located at about 100 km away from Aurangabad has 30 rock-cut 
caves featuring Buddhist idols representing Chaitya grihas and 'iharas. The caves of 
Ajanta are in the district of Aurangabad in the state of Maharashtra. There are total 
of 29 caves in Ajanta.

The holy cave of Amarnath is situated inside a steep cliff at an altitude of 4000 
m. It measures about 45 m  high, 27 m  long and faces south. A massive ice lingam 
inside the cave waxes and wanes with the phases of moon.

 Aurangabad Caves are situated in the North of the city where there are nearly 
12 Buddhist caves dating back to 1 A.D.
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Badami Caves are located near the red sandstone ridge in the northern part of 
the Karnataka in India. There are total of four caves that were built during the re-
gime of the Chalukya Empire around the 6th century. 

Bears cave is believed to lead to the Shervaroyan Temple, till date no one has 
taken the risk to make it through the cave.

 Bhartrihari Caves named after the saint Bhartrihari is situated near the Gadhka-
lika Temple on the banks of the river Shipra.

Bhimbetka Caves are located in the state of Madhya Pradesh. The local people 
attach deep religious thoughts to it. The name Bhimbetka caves is related to Bhima, 
the hero of the great Hindu epic Mahabharata. 

Borra caves are the natural caves, that are said to have originated from the 
Gosthani river, which flows through these caves. The caves are said to be more than 
150 years old. They were discovered by the British geologist William King Gorge 
in the year 1807. The Borra hills and Caves are located a few kiometres away from 
Anantagiri which is of historical and religious importance.

 Dandak Cave is also a popular tourist attraction. This cave is 200 meters long.
 Edakkal Cave is situated in Ambukuthi Hills at an average altitude of about 

1000 mts above sea level and is 12 kms from Sulthan Bathery in Wayanad district in 
Kerala. The cliff on which the caves are situated is around 96 ft in length and 22 ft in 
width. The 5000-year-old drawings display hunting scenes of the nomadic settlers.

The Elephanta caves are located on the small Elephanta Island in the Arabian 
Sea, 10 km from the Bombay. They are famous for the enormous carving and its 
rock cut temples. Listed in the UNESCO World Heritage Site, Elephanta caves are 
the architecturally rich. 

Ellora Caves declared by the UNESCO as one of the World Heritage Sites are 
situated at a distance of about 30 kms away from Mumbai city. There are 34 caves 
in Ellora.

 Kailash Cave is situated 40 meters above the ground level and it is 200 meters 
long.

Khandagiri Caves are located at the height of the 118 feet, at the distance of six 
kilometers from Bhubaneshwar. It houses the total of 15 caves. 

Kottathavalam Cave is situated on the Murugan Hills at Kurisumala. It is carved 
on a rock surface and is believed to be the resting place of the Madurai Royal Family. 
Various statues and sculptures of Gods and Goddesses, such as Madurai-Meenak-
shi, Ayyappa, and Murugan can be seen.

 Kutumsar Caves is known to be the second longest natural cave in the world.
 Mogalrajpuram caves are said to be excavated in the 5th century AD. The idols 

of Lord Nataraja, Vinayaka and Ardhanareeswaran exist here.
Nellitheertha Cave is located in Nellitheertha, in the state of Karnataka in India. 

The cave is about 200 meters long. It dates back to year 1487. It is one of the holy 
destinations in the state of Karnataka, visited by hundred of tourists every year. 

Nelliyampathy Guha is a group of caves located in the foothills of Nelliyampathy 
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Hills in the Wayanad district of Kerala. These caves were used as hideouts, stables 
and a waypoint for hunting animals.

Nityanandashram Caves are a group of forty-five caves located in Hosdurg, 
popularly known as Nityanandashram. These caves were carved out of a single 
rock and have six entrances. Three entrances face towards east and the other three 
face towards west. 

 Pandava Caves in Valpoi in the district of North Goa is close to Saputara situ-
ated in the Goa Gujarat border.

 Pandavleni Caves are located on a wedge up in Trivashmi hill which is at a 
distance of about 8 km down the city on Mumbai-Agra highway.

Pippala Cave is situated above the hot springs on the Vaibhava Hill and is a 
rectangular stone sculpted by the forces of nature which appears to have been used 
as a Watch tower.

 Pataleshwar Cave temple is situated on the Jangali Maharaj Road in Shivaji 
Nagar. The diety worshipped here is the God of the Underworld known as Lord 
Pateleshwar and the temple is famous for its rock-cut cave architecture. Pataleshwar 
cave temple was carved out in the 8th century. The most striking feature of the cave 
temple is the unique sound of the bells. 

Rajpuri Caves in Panchgani is a religiously important tourist spot. These ancient 
caves are surrounded by many ponds.

Robber's Cave situated at a distance of about 8 kms from the city offers splendid 
view of the surrounding mountains.

 Tiger's Cave is a calm and unruffled place just 4 kilometers off to the main 
monument complex of the Mahabalipuram.

Twin hills honey combed with Jain caves reveal the sculpture are of the 2nd 
century BC. It makes an interesting study of the life and temples of Jain aesthetics.

 Udayagiri Caves are located at a distance of about 6 km away from Bhubanesh-
war.There are about 44 caves which are nearly 2000 years old.

 Undavalli Caves is 8kms from Vijayawada and is said to be carved in the 7th 
century A.D. The four stories of the Undavalli Caves were used as a rest house by 
Buddhist monks. They are associated with the Vishnukundin Kings of AD 420 – 
620. These exotic caves of Undavalli were dedicated to Anantapadmanabha and 
Narisimhaswami.

 Varaha Cave shows two incarnations of Vishnu -- Varaha and Vamana along 
with four panels of the famous Pallava doorkeepers in addiction to a state of ab-
stracted musing.

 Vashisht Cave is situated at a distance of 25kms from Rishikesh on the road to 
Devprayag.This cave is the place of penance by sage Vasisht. 

Vizhinjam Rock Cut Cave is a historic spot, which is located near Kovalam in 
the seaside village Vizhinjam. These caves contain rock cut sculptures of the 8th 
century. A temple dedicated to Vinandhara Dakshinamurthi is housed within the 
cave.
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Tech Line

 Magnetic levitation –- or maglev –- surfaced in March 1912, when  Emile 
Bachelet applied to the US Patent and Trademark Office, for a “levitating 
transmitting apparatus.” It uses upward magnetic forces to overcome the 
downward force of gravity. Today, maglev technology is primarily associ-
ated with high-speed trains. 

Now maglev’s applications outside of transportation are many, show-
ing up in implanted medical devices, technologies to measure objects to 
subatomic resolution, glass coating, cooling systems for electronics, the 
enrichment of uranium, and more. In machinery, it allows for frictionless 
rotation, which can save energy and reduce wear and tear. 

UK-based vacuum engineering company Edwards,  a leading developer 
and manufacturer of sophisticated vacuum products, abatement solutions 
and related value-added services, has been using maglev technology in its 
turbo pumps since 1983. Traditional ceramic-bearing turbo molecular 
pumps are often limited to the lifetimes of their bearings and bearing lu-
brication, and installations are generally restricted to vertical or inclined 
positions due to the lubrication of the bearing.

According to Edwards, its maglev turbo pumps can be mounted in 
any orientation, including inverted, which is typically the best position for 
many users. In addition, maglev technology allows the pumps to operate 
hydrocarbon-free, which is particularly critical to the semiconductor in-
dustry; any potential contamination by hydrocarbons to the silicon wafer 
can create  defects in the device, according to the experts.  

As there’s no lubricated mechanical bearing in the maglevs, the life 
of the pumps is significantly extended. No direct contact with the turbo 
pump rotor also means significantly less friction compared to ceramic-
bearing pumps. This allows maglev pumps to run at 2,000 liters per second 
at full rotational speed of 27,000 rpm and between 200W and 300W. The 
five-axis magnetic bearing allows for greater control of the rotor, according 
to Edwards. The technology creates only low levels of vibration, and less 
power is required, which leads to energy savings and a more compact size. 

Maglev technology is also making a showing in even less traditional 

Maglev Technology
 Now Targets Machinery Uses
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industries, with one Netherlands-based firm declaring that it will change 
additive manufacturing. Owl Tech has developed a 3D printer designed 
to use less power and which it claims has greater precision and speed.  

While maglev’s fate in transportation may still be uncertain -- in prac-
tice at only a handful of installations -- the technology’s commercial ap-
plications for manufacturing are becoming well established.

[For details: www.edwardsvacuum.com,  http://www.maglev3d.com/]
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Ultralight eMotion Butterflies
 Flying Objects with Collective Behaviour

Butterflies  come into this world as caterpillars and later emerge mostly as 
colourful flying creatures. What is particularly striking about them are their 
large wings compared to their slim body. They are wafer-thin and consist of 
an elastic membrane, which gives the creatures their unique lightness and 
aerodynamics. 

Now  eMotion Butterflies have come up as  one of the latest creations 
of  German automation company Festo. With their 50cm wingspans, these 
are not our typical insects.  Their ultra-light wings are made from carbon 
rods, covered by a film of blue elastic. Each  body includes one battery and 
two small motors, allowing four minutes of flight between charges.

Infrared cameras track the robots by detecting the position of tiny 
LEDs attached to each butterfly's body. A central computer monitors these 
positions, instantaneously updating the butterflies' routes to keep them out 
of harm's way.

"Nature shows us that even animals that are neither strong nor particu-
larly complex can demonstrate coordinated movement as a collective", says 
Festo's Dr Heinrich Frontzek. "This does not require intricate program-
ming, but only a limited number of simple rules for avoiding collisions".

According to Festo, the technology in these bots could be used in a 
"guidance and monitoring system in the factory of the future".

[Source: https://www.festo.com/]



Smart Camouflage 
Mimicking Nature's Way

A group of researchers from  Bristol University  has created a proto-
type artificial skin that can mimic nature's very own master of camouflage, 
the squid, paving the way for smart materials of the future. 

The team, from the university's  Department of Engineering Math-
ematics, said it has developed artificial cephalopod chromatophores: the 
cells that enable squid and octopi to change colour and evade predators.

Inspired by the pattern-morphing properties of these cells, the team 
created an artificial skin made from electroactive dielectric elastomer -- a 
pliable smart material that can copy the action of natural chromatophores 
found on squid's skin. These pigmented cells work by expanding and con-
tracting to change skin colour and texture instantly.

 The researchers programmed the cells to sense what their neighbours 
were doing and copy them -- allowing them to blend in with their sur-
roundings. The research  found that the cells could mimic the complex 
patterning in real cephalopods -- including the predator-diverting Passing 
Cloud display, where bands of colour move as waves across the surface of 
the skin -- when arrayed linearly.

It's hoped that the breakthrough will open the door for real-life camou-
flage materials in the future. Aaron Fishman, visiting fellow in engineering 
mathematics, commented: "Our ultimate goal is to create artificial skin 
that can mimic fast acting active camouflage and be used for smart cloth-
ing such as cloaking suits and dynamic illuminated clothing." 

He continued: "The cloaking suit could be used to blend into a variety 
of environments, such as in the wild. It could also be used for signalling 
purposes, for example search and rescue operations when people who are 
in danger need to stand out."

[For details:  http://www.bristol.ac.uk/news/2015/june/smart-materi-
als.html]

Tech Line
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EKL Sudoku 109
Solution

9 2 8 1 5 3 4 6 7
7 6 3 4 2 9 1 5 8
5 4 1 8 6 7 9 3 2
6 8 4 9 7 1 5 2 3
3 7 5 2 4 8 6 1 9
1 9 2 6 3 5 7 8 4
4 3 7 5 8 6 2 9 1
2 1 6 3 9 4 8 7 5
8 5 9 7 1 2 3 4 6

Viruses to  Make Water Boil 

Generating Steam, Quickly
Viruses can give us humans a burning fever, but now a team at Drexel 

University led by Matthew McCarthy, PhD, has found a way of using 
viruses to make water boil three times more quickly. The technique works 
by covering a heating element with a virus found in tobacco plants. These 
tobacco mosaic viruses serve as the template for building nickel-coated 
nanostructures that enhance the boiling process. The coating decreases 
the size and number of bubbles that form around the element, which in 
turn increases the heat transfer to the liquid.

Legions of viruses that infect the leaves of tobacco plants could be 
the key to making power plants safer, heating and cooling of buildings 
more efficient, and electronics more powerful. These tiny protein bund-
les, which were once a threat to a staple cash crop of the nascent United 
States in the 1800s, are now helping researchers in  Drexel University  bet-
ter understand and enhance the processes of boiling and condensation. 

[For details:  http://drexel.edu/]

Motivation is like food for the brain. 
You cannot get enough in one sitting. 
It needs continual and regular top ups. 

 -Peter Davies

Virus Line
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In Forthcoming Issues

Artificial Intelligence
For Control and Safety of  Cars

Toyota, Japan believes that Artificial Intelligence (AI) will not only 
be a crucial component of future mobility but will also revolutionize 
everything from product development to manufacturing and safety.

According to reports, Toyota announced plan to invest over $1 bil-
lion over the next five years in a new R&D company, Toyota Research 
Institute, to be opened in Silicon Valley in January 2016 under the 
leadership of Dr. Gill Pratt, a luminary in the field. According to Akio 
Toyoda, head of Toyota, combined with big data, it has the possibility 
to be truly revolutionary and make life better for the customers, and 
society as a whole.

As for potential concerns about a Terminator-like future nightmare 
scenario, Toyoda and Dr. Gill Pratt were equally firm on stressing the 
importance of control and collaboration rather than simply trying 
to stay ahead of potential competitors. AI has significant potential 
to further improve all of society. Therefore, the new company will 
have strong ties with both Stanford University and MIT. According to  
Dr. Pratt research will be focused on bridging the gap between fun-

• 70 Years After Hiroshima: At 8.15 am on Monday 6 August 
1945,  the US bomber Enola Gay  dropped the world's first 
nuclear weapon ever used in warfare.

• Information Cartography: A metro map can tell a story and 
also give directions. 

• Successful Aging:  Defined   by three criteria: avoidance of 
disease and disability; maintenance of high cognitive and 
physical function; and engagement with life.

• The Home of the Future: Domestic furniture may soon have 
a mind of its own.

Tech Line
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damental research and product development of life-saving and life-
improving technologies. The projects it undertakes will target one of 
three long-term goals namely safety, accessibility and robotics. Toyota 
would explore how the technology can help people in remote areas and 
those with illnesses and disabilities improve their mobility. 

Both AI and robotics have an important role to play in the creation 
of autonomous vehicles. Toyota's research will focus on improving ve-
hicles for human drivers, at least to start with. According to Gill Pratt, 
initial goals are set to improve safety by continuously decreasing the 
likelihood that a car will be involved in an accident, to make driving 
accessible to everyone, regardless of ability and to apply Toyota tech-
nology used for outdoor mobility and indoor environments.

Over the past few years carmakers have been pushing at the bound-
aries of what on-board software can achieve. It is near impossible to 
buy a new car now that does not have a computer installed. Ford, for 
example, is now making data protection part of its sales pitch as its new 
vehicles produce upwards of 25GB of data per hour. The next chal-
lenge will be to optimize that technology using AI solutions to make 
the driving experience smarter and safer. Toyota says that its goal is to 
form a bridge between the research that is happening in the labs of top 
universities and actual product development. 

Toyota has already shown a robot designed to help elderly, sick 
and handicapped people by picking up and carrying objects. The au-
tomaker has also shown human-shaped entertainment robots that can 
engage in conversations and play musical instruments. Toyota is one of 
the world’s top auto manufacturers to already use sophisticated robotic 
arms and computers in auto production, doing jobs such as painting 
and attaching car parts. According to Pratt, the company’s goals are to 
support older people in their homes with robotics, make cars free of 
accidents and use AI to allow all people to drive regardless of ability.

Whatever touches the nerves of motive, 
whatever shifts man's moral position, 

is mightier than steam, or calorie, or lightening. 
                    - Edwin Hubbell Chapin

December 2015 Executive Knowledge Lines33



34Executive Knowledge LinesDecember 2015



 EKL in Transition to Digital Domain
Dear well-wishers of EKL,

W e are now living in  the  Digital Era. More and more  domains 
of activity are in th e process of  transition ing to the digital format.  
EKL is no exception ; foreseeing this change early,  we had  launched 
our digital version starting  right  from the first issue of August 2005, 
in parallel with the print edition. Already a good number of readers 
are receiving EKL in digital format every month through their email.  

All over the World ,  magazines are switching over to electronic or 
online editions, stopping the print editions  completely.

Though EKL has no immediate plan of stopping the print version, 
we would like to prepare our  readers to ultimately move to online 
edition as early as possible. The advantages are many: Cost of one  year 
subscription  for online edition is a meagre Rs 150 compared to Rs 400 for 
the print version.

 Here is an attractive proposal to our valued readers:

You  can switch over to online edition of EKL by sending a request 
to us by email or post and we will convert your print subscription to 
online within  two months. Most likely, you may not be required to 
pay any money now, as adjusting the balance amount, if available 
in your account,  may be adequate for some  months.

 email: eklines@gmail.com
 Postal address:

Manager, EKL
Knowledge House
Mathrubhumi Road, 
Trivandrum 695 035
Ph: 0471 2472928

 Looking forward to hear from our valued subscribers about this proposal,

With Best Wishes
EKL Team
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Levels and Colours of  Light 
 Biological Effects on Humans

Scientists have understood for years that different levels and colors 
of light can have powerful biological effects on humans. But that con-
cept has been applied only with highly expensive bulbs for specialty 
applications like mimicking the 24-hour cycle for astronauts or treat-
ing jaundice in newborns.

Now, with lighting technology, especially LEDs, becoming more 
sophisticated and less expensive, companies are developing so-called 
biological lighting for ordinary consumers.

The Lighting Science Group makes Sleepy Baby and is among the 
companies that are most devoted to the growing market for lighting to 
enhance rest or alertness, with bulbs like Good Night, and Awake and 
Alert.

Companies are also focusing on a host of health applications for 
lighting, said Milos Todorovic, who leads bioelectronics research at Lux 
Research. Among these are changing a person’s mood and affecting ac-
tual physical processes inside the body, he said, including using light to 
enhance collagen regeneration to help heal wounds.

The new consumer-oriented bulbs, for example, are designed to reg-
ulate the body’s basic need to rest and wake up by stimulating receptors 
in the eyes that signal to the brain when it is time for bed and when it 
is time to go about the activities of the day.

When exposed to short-wavelength light, the blue end of the spec-
trum, those receptors suppress the release of the sleep-inducing hor-
mone melatonin.

Life takes on meaning when you become motivated, set 
goals and charge after them in an unstoppable manner. 

  -Les Brown

Health Line
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Data that serves to provide context or additional information about 
other data. For example, information about the title, subject, author, type-
face,  enhancements, and size of the data file of a document constitute 
metadata about that document. It may also describe the conditions un-
der which the data stored in a database was acquired, its accuracy, date, 
time, method of compilation and processing, etc.
Usage Examples
• The developers used the database's  metadata  to familiarize them-

selves with the new system and figure out its structure and the types 
of records it contained.

• The audiobook he purchased contained  metadata  detailing the 
book's information so that he was able to find it without difficulty 
on his phone. 

[ Source:  http://www.businessdictionary.com/]

Metadata  
What It is

Data Line

Since white artificial light, especially the LEDs used in bulbs and 
illuminated screens, is typically high in blue, exposure after dusk tends 
to reduce sleepiness and increase alertness, leading to an epidemic in 
sleep deficiency, said Dr. Charles A. Czeisler, chief of the Division of 
Sleep and Circadian Disorders at Brigham and Women’s Hospital in 
Boston and a professor of sleep medicine at Harvard Medical School.

Researchers are still determining how spectrum and intensity of light 
affect the brain, and are looking at ways not only to promote sleep but also 
to enhance alertness, productivity and learning. 

“Lighting is really not about a fixture in the ceiling anymore,” said 
Mariana Figueiro, who leads light and health research at the Lighting 
Research Center of Rensselaer Polytechnic Institute. “It’s about deliver-
ing individualized light treatments to people.”

[For details:  https://www.lsgc.com/, https://definitydigital.com/]
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A Quick Look
In this column we take a quick look at some world renowned books & 

magazines and select a few noteworthy sentences, which are given under 
the title: Miscellany...The selection is based on brevity, simplicity,  style, 
information content etc.              

Next, we present pointers to certain most relevant articles appear-
ing in leading magazines like The Economist, TIME, FORTUNE, SPEC-
TRUM, Harvard Business Review, SCIENTIFIC AMERICAN, THE FUTURIST,  
NATIONAL GEOGRAPHIC etc. 

Finally, the highlights of some classic books are also included. Readers 
are also  welcome to send similar items to be included in future issues of 
EKL for the benefit of other readers. (email: eklines@gmail.com)

                                                        - Editorial Team

Art ic les

Misce l lany. . .

• From the 1940s to the 1960s, the 'Green Revolution'  dramatically 
increased global food production, thanks to high-yield grain varie-
ties, new fertilizers and pesticides,  and advances in farm manage-
ment techniques.

• "Frankensteak" meat production systems are being trialled in which 
stem cells are used to 'grow' slabs of meat.

• HG Wells, in an essay published in 1897, speculated that once 
artificial photosynthesis was achieved, technology would take over 
food production entirely, with no need for animals, plants or algae.

  It may be too late to reverse the damage of China's one-child 
policy: The Chinese government estimates that the one-child policy 
led to 400 million fewer births; China now faces a major aging crisis.

 Magazine: TIME  November 16, 2015

  e-cigarettes - What the science says: There are 2.6 million e-ciga-
rette users in the UK - and that number is rising. But are they safe?  

 Magazine:  BBC FOCUS, Britain's Science and Technology 
monthly August 2015
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Books Books 

	Suspicious Minds: Why We Believe 
Conspiracy Theories 

 Author:  Rob Brotherton 
 Publisher: Bloomsbury Sigma, 2015

Rob Brotherton explores the history and 
consequences of conspiracism, and delves into 
the research that offers insights into why so many 
of us are drawn to implausible, unproven and 
unproveable conspiracy theories. 

	Weed the People: The Future of Legal 
Marijuana in America 

 Author:  Bruce Barcott 
 Publisher:  Time Books, New York   2015

The legalization of marijuana is the next great 
reversal of history. Perhaps the most demonized 
substance in America, scientifically known 
as  Cannabis sativa, simply a very fast growing 
herb, thrived underground as the nation's most 
popular illegal drug.

The Buddha Quotes

 Should you find a wise critic to point out your faults,
 follow him as you would a guide to hidden treasure.

	The world is afflicted by death and decay. But the wise do not 
grieve, having realized the nature of the world.

	They blame those who remain silent, they blame those 
 speak much, they blame those who speak in moderation. 
 There is none in the world who is not blamed.
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Gadget to Detect Machine Problems 

Using iPhone App  

Often we try to diagnose a car problem just by listening 
to it run. Now a startup called Augury is doing something 
similar - only instead of having human ears pay attention, it’s 
analyzing vibrations and ultrasonic sounds to figure out what’s 
ailing bulky machines.

The company, based in New York and Haifa, Israel, uses an 
iPhone app, gadget, and sensor to record motors and pumps, 
and then compares the data to existing machine recordings to 
determine whether or not the one being analyzed is working 
properly, or what the issue is if it’s not.

Currently, Augury is concentrating on diagnoses for commercial buil-
dings’ heating, ventilation, and cooling systems; CEO  Saar Yoskovitz says 
Augury can point out issues like a bearing that’s ripe for replacement or a 
need for lubrication or realignment simply by listening in.

The company believes that its technology can help technicians and also 
cut down on  maintenance costs over time. And since most malfunctions 
don’t happen overnight, Augury says it can also let you know before an 
existing issue becomes an expensive thing to fix.

“We can predict when it’s going to be critical, and when you’ll need to 
start thinking of repairing it,” says Yoskovitz.

Yoskovitz says Augury is currently working with service companies 
whose technicians are responsible for making repairs to buildings’ HVAC 
systems, as well as with some facility management companies.

To diagnose a problem with Augury, a technician attaches a magnetic 
sensor to the body of a machine—a pump, fan, or central air-conditio-
ning unit for now. The sensor is physically connected to a tool Augury 
calls the Auguscope, which collects vibration and ultrasonic sensor data 
and sends that information to a connected iPhone; an Augury app on the 
phone punts the data to the cloud, where it’s analyzed on Augury’s servers 
and compared with other recordings made in the past of that machine and 
other similar machines. Then the app can give the technician a diagnosis 
of the issue.

Technicians can also move the sensor to different parts of the machine 

Tech Line
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"If pigeons went to medical school 
and specialized in pathology or radiol-
ogy, they’d be pretty good at distinguish-
ing digitized microscope slides and 
mammograms of normal vs. cancerous 
breast tissue," a new study by research-
ers led by Richard Levenson from the 
University of California Davis Medi-
cal Center and Edward Wasserman from the University of Iowa, has found. 

In this thought-provoking study, researchers trained pigeons to look at 
anatomical images and distinguish between benign and malignant breast 
tissue. After about 14 days on the job, a pigeon flying solo could scope out 
cancerous tissue with 85 percent accuracy. In other words, in less than a 
month, pigeons picked up a skill that takes an inexperienced human ob-
server considerable training to master. 

To train pigeon pathologists, the research team   placed pigeons in a 
conditioning chamber fitted with a touch-screen monitor. Eight pigeons 
were shown 144 images of benign or malignant tissue samples at three 
levels of magnification, at different orientations and at different brightness 
levels. The birds made a diagnosis by pecking on a blue or yellow rectangle 
on the screen, and they received a tasty treat for each tissue sample they 
correctly identified.

Pigeon Pathologists
 Good at Distinguishing Cancerous Tissues

Health Line

to record in different spots, in order to help pinpoint where a problem is 
located; Yoskovitz says that in a test of this, Augury was able to diagnose 
and find the location of a crack in a motor’s rotor bar, which led to a fix that 
cost a fraction of the cost of replacing the motor itself.

Eventually, he hopes Augury’s capabilities will be built right into consu-
mer appliances, making it possible for your washing machine or refrigera-
tor to let you know when a part needs to be replaced.
[For details: http:/www.augury.com/] 
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At the outset, the pigeons were only 50 percent accurate, or simply 
chance. But after 14 days of training, their accuracy rose to 85 percent. 
When researchers placed the birds in groups to “vote” on the correct dia-
gnosis — fittingly called “flock sourcing” — pigeons were 99 percent ac-
curate. And just to ensure pigeons’ accuracy wasn’t due to memorization, 
researchers gave them a set of novel tissue-sample images, and the birds 
still performed just as well. 

Of course, we are certainly not going to replace trained human patho-
logists, who are still the gold standard, with flocks of pigeons at the lab. 
However, pigeon pathologists could help mathematicians and engineers 
who are working to improve medical imaging technology. For example, 
trained pigeons could be deployed to test how useful a particular image 
manipulation, or new imaging technique, really is.

 And as opposed to humans, pigeons could help test imaging tweaks 
in high volume both quickly and cheaply. “They are willing workers; they 
don’t need sick days. They are real workaholics,” says Wasserman. “They 
work for peanuts! Well, not really, because peanuts are too big.”

But with advances in brain mapping and artificial intelligence, it’s not 
too far-fetched to envision a day when a computer evaluates medical ima-
ges using an artificial neural network that apes the pigeon’s brain, Wasser-
man says. 

The results of the study indicate that pigeons and humans both rely on 
similar neurological hardware to interpret the world. In other words, our 
underlying mechanisms of visual learning appear to be in parallel with a 
pigeon’s in many ways.

We have utmost respect for dogs’ sophisticated sense of smell; we don’t 
seem to have trouble believing they can sniff out cancer, for example. But 
pigeons, the same birds often called “rats with wings,” also deserve higher 
praise for their skills.

“We should be more appreciative of our fellow inhabitants on the 
planet. We don’t give them credit for the skills that they do possess,” says 
Levenson. “This is a tribute to the fact that we’re all in this together and 
we’re more similar than different in many ways.

[For details: https://www.ucdmc.ucdavis.edu/]

There is nothing in a caterpillar that tells 
you it's going to be a butterfly.

                  -  R. Buckminster Fuller
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Books Scan

"A trip through Paris as it will never be again-
-dark and dank and poor and slapdash and truly 
bohemian Paris, the City of Light. The city of the 
Eiffel Tower and the Louvre, of soft cheese and fresh baguettes. Or so tour-
ist brochures would have you believe".

 In The Other Paris, Luc Sante reveals  Paris city's hidden past, its seamy 
underside--one populated by working and criminal classes that, though 
virtually extinct today, have shaped Paris over the past two centuries. Draw-
ing on testimony from a great range of witnesses--from Balzac and Hugo to 
assorted boulevardiers, rabble-rousers, and tramps--Sante, whose thorough 
research is matched only by the vividness of his narration, takes the reader 
on a whirlwind tour. Richly illustrated with more than three hundred im-
ages, The Other Paris scuttles through the knotted streets of pre-Hauss-
mann Paris; through the improvised accommodations of the original bo-
hemians; through the massive garbage dump at Montfaucon, active until 
1849, in which, 'at any given time the carcasses of 12,000 horses were left 
to rot.' A wildly lively survey of labor conditions, prostitution, drinking, 
crime, and popular entertainment, of the reporters, realiste singers, pam-
phleteers, and poets who chronicled their evolution, The Other Paris is a 
book meant to upend the story of the French capital, to reclaim the city 
from the bon vivants and the speculators, and to hold a light to the works 
and days of the forgotten poor. 

The closing lines of the book: “There will never be a time when the wish 
for security does not lead to unconditional surrender. The history of Paris 
teaches us that beauty is a byproduct of danger, that liberty is at best a con-
sequence of neglect, that wisdom is entwined with decay. Any Paris of the 
future that is neither a frozen artifact nor an inhabited holding company 
will perforce involve fear, dirt, sloth, ruin and accident. It will entail the 
continual experience of uncertainty because the only certainty is death.” 
Contents: 

The Other Paris
Author: Luc Sante 
Publisher:  Farrar, Straus and Giroux, 
New York 2015

• Capital
•  Ghosts
•  Pan Zone
•  LArchipelago
•  Le B Saint Monday

•  Show People
•  Mort aux Vaches
• The Insurgents
•  The Game
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Books Scan

Doing Business 2016
Measuring Regulatory Quality and 
Efficiency
Author: World Bank 
Published: October 27, 2015

Doing Business 2016   focuses on regulations 
and regulatory processes involved in setting up 
and operating a business. Several transactions are 
required to set up and operate a business. Regulation is at the heart of all 
these transactions. If well designed, regulation can facilitate these transac-
tions and allow businesses to operate effectively; if badly designed, it can 
make completing these transactions difficult.

A World Bank Group flagship publication, Doing Business 2016, is the 
13th in a series of annual reports measuring the regulations that enhance 
business activity and those that constrain it.  It presents quantitative indica-
tors on business regulations and the protection of property rights that can be 
compared across 189 economies and over time.

It measures regulations affecting 11 areas of the life of a business, say, 
starting a business, dealing with construction permits, getting electricity, 
registering property, getting credit, protecting minority investors, paying 
taxes, trading across borders, enforcing contracts and resolving insolvency. 
The indicators are used to analyze economic outcomes and identify what 
reforms of business regulation have worked, where and why.  
Some  Highlights
1.   Entrepreneurs in 122 economies saw improvements in their local regula-

tory framework last year. Between June 2014 and June 2015, the report, 
which measures 189 economies worldwide, documented 231 business 
reforms. Among reforms to reduce the complexity and cost of regulatory 
processes, those in the area of starting a business were the most common 
in 2014/15. 

2.   Costa Rica, Uganda, Kenya, Cyprus, Mauritania, Uzbekistan, Kazakh-
stan, Jamaica, Senegal and Benin are among the economies that improved 
the most in 2014/2015 in areas tracked by Doing Business. Together, 
these 10 top improvers implemented 39 regulatory reforms making it 
easier to do business.
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Journals Scan

According to the World Health Organisation, 
red and processed meat causes cancer. In a review 
released in October this year,  the  WHO officially 
identified processed meat as a Group 1 carcinogen, 
meaning the quality of the evidence firmly links it 
to cancer. Red meats fare little better, falling into 
Group 2A - foods or substances  that probably cause cancer - a category that 
includes the toxic pesticide DDT, the chemical weapon mustard gas and the 
insecticide malathion. The article in this issue of TIME discusses further about 
how processed meat  can lead to cancer - meat that has been smoked, salted, 
cured or changed by another process to enhance its flavour or make it last 
longer.  
Highlights of Contents:
-  Yemen's neglected disaster: Created a humanitarian crisis.
-  The most influential teens of 2015
-  Comedians in government 
-  Does the U.S. have a Russia strategy?
-  A new crop of migrants in Slovenia
-  Fashion startups cut the cost of luxury
-  What to watch, read, see and do
-  The promise and perils of cybermedicine

[Source: EKL Knowledge Centre] 

TIME
November 9, 2015

3.   Sub-Saharan Africa alone accounted for about 30% of the regulatory 
reforms making it easier to do business in 2014/15, followed closely by 
Europe and Central Asia. Members of the Organization for the Harmo-
nization of Business Law in Africa were particularly active: 14 of the 17 
economies implemented business regulation reforms in the past year—29 
in total. Twenty-four of these reforms reduced the complexity and cost of 
regulatory processes, while the other five strengthened legal institutions.

4.  This year’s report adds indicators of quality to four indicator sets: register-
ing property, dealing with construction permits, getting electricity and 
enforcing contracts.
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Journals Scan

 How high is the elevated level of radiation 
you're exposed to on a plane? Do pilots have a 
greater cancer risk? Yes,  you are hit with extra ra-
diation up there in that fancy aluminium tube; 
the plane. At ground level the atmosphere shelters 
us, but 6 miles up, levels of the rather groovy-sounding "galactic cosmic 
radiation" are much higher." It comes from deep in the galaxy," explains 
Jeri Anderson, health physicist at the National Institute for Occupational 
Safety and Health.  He adds:  "It is caused by the remnants of a supernova." 
The details are presented in this issue.
Contents:
 How Your World Works
• Saving Neil Armstrong's spacesuit
• A robot is changing how we make a horror movies
• Remember the ozone layer? It's back
Skills
• The right knife for every job
• Tool Test: Pro-duty chainsaws, overalls, and trouble lights
• Things Come Apart: EKG machine
• The auto garage that puts you in charge
Cars 
• The Dodge Viper ACR belongs on the track. But it doesn't mind being 

in your driveway.
• Inside the crash lab
• Reviews: New rides from BMW, Hyundai, and Volvo
How to get started in:
• Rock Climbing: The grips, gear, and strategy you need. No mountains 

required.
Project
• How insulation saved Christmas
Popular Mechanics for Kids
• A marble run you can stick on the fridge
The 2015 Breakthrough Awards

[Source: EKL Knowledge Centre] 

Popular Mechanics: How Your World Works
November 2015
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The Last Word

Coming together is a beginning; keeping together is 
progress; working together is success.

                                    -  Henry Ford
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