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Digital Immigrants and Digital Natives  
         Seamless co-existence, the need of the hour
Admittedly, I belong to the digital immigrants category.  I was born 

in the analogue era and lived my years  happily through its heydays, 
until I was forced to migrate to the  digital land. That meant a lot of 
unlearning and relearning the hard way to live with  the society driven 
by digital natives. Marc Prensky,  an American  writer  on  education,  
is credited with coining  the  terms 'digital native' and 'digital immi-
grant'  in 2001.  

The  digital natives  are  the generation of people born during or 
after the rise of digital technologies. They have spent  their  lives in the 
midst of digital wares and processes. The digital immigrants  were born 
before the advent of digital technology.

Many digital immigrants continue to consider education as the pro-
cess that forces as much information into the students’ heads as pos-
sible. But natives do not consider this as education. To them, according 
to Prensky,  education involves anything that prepares them for their 
future. Natives do not see the necessity to memorize information as 
much as the need to know where information can be found and how 
to retrieve it.

However, it does not imply that immigrants are a spent force whose 
relevance is questionable. They do have a wealth of experiential 

knowledge accrued over years of hard toil and assimila-
tion, which only needs to be fine tuned, catalogued  and 
archived using digital techniques.

Two or three decades from now the digital immigrant 
generation would have vanished. Right now, we are in a 
transition stage when both the natives and immigrants 
have to co-exist.  

Best Wishes for the New Year
Let the dawn of the new year bring  with it  a new phase in your life, 

brightened by the wisdom gained in the past year.
Let us resolve to make our days better by setting higher goals 

and shedding the habits that hindered growth and affected our 
health; let us resolve to  improve our interpersonal relationships by  
giving more  and taking less.  

Wish  you and family  a  very  joyful, healthy  and prosperous 2015. 
                                                                  - EKL Editorial Team

Editor’s Desk
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Nature Line

Green Coffee
For Weight Loss

As coffee is one of the world's most widely consumed beverages, coffee be-
ans are a major cash crop, and an important export product, counting for over 
50% of some developing nations' foreign exchange earnings. In its normal 
usage, matured coffee beans are dried, roasted and powdered for preparing 
beverage. But recently, green coffee is becoming popular as a food supplement.

Green coffee is extracted from unroasted mature or immature coffee be-
ans. When immature, they are green. When mature, they turn to yellow or 
reddish color, and typically weigh 300 to 330 mg per dried coffee bean. Beans 
contain both nonvolatile and volatile compounds. Nonvolatile nitrogenous 
compounds including alkaloids, trigonelline, proteins and free amino acids, 
and carbohydrates are of major importance for their biological action. Since 
the mid 2000s green coffee extract has been sold as a nutritional supplement, 
and has been clinically studied for its chlorogenic acid content and for its lipo-
lytic and weight-loss properties.

According to Dr. Oz, the inventor of green coffee extract: "I passion-
ately study the green coffee products and recognize they don’t have the 
scientific muster to present as fact but nevertheless I would give my au-
dience the advice I give my family all the time, and I have given my fam-
ily these products. Specifically, I believe in them as short-term crutches, 



and there is no long-term miracle pill out there without diet and exercise."  
Dr. Oz conducted his own non-scientific study so as to establish the efficacy of 
green coffee.

A 2011 review found tentative evidence that green coffee extract promotes 
weight loss; however, the quality of the evidence was not sufficiently supported. 
The review stated that more rigorous trials with longer duration were needed 
to assess the efficacy and safety of green coffee as a weight loss supplement. 
Participants in the studies were instructed to restrict their diet and increase their 
exercise in addition to taking the supplement.
Svetol

Green coffee has been used as a weight-loss supplement and as an ingredi-
ent in other weight-loss products. It is sold under various proprietary brand 
names including Svetol. Svetol was developed by Berkem, a French company. 
The product marketed as a dietary supplement in 2002 later became the active 
ingredient in Coffee Slender, a popular weight-loss product in Norway. It re-
ceived the Bronze Award in the best ingredient category at the 2006 Health 
Ingredients Europe conference.

Svetol is a hydroalcoholic decaffeinated green coffee extract. It contains 
about 50% chlorogenic acids by weight. It has been on the market as a dietary 
supplement since 2002. Svetol is said to be the number one slimming ingredi-
ent in the U.S., and is used in over 100 co-branded products in North America.
Nutrient Contents 

Carbohydrates make up about 50% of the dry weight of green coffee beans. 
The carbohydrate fraction of green coffee is dominated by polysaccharides con-
tributing to the tasteless flavor of green coffee. Arabinogalactan makes up to 
17% of dry weight of green coffee beans. It is composed of beta-1-3-linked 
galactan main chains comprising immunomodulating properties by stimulat-
ing the cellular defense system (Th-1 response) of the body. Mature brown to 
yellow coffee beans contain fewer residues of galactose and arabinose at the 
side chain of the polysaccharides, making the green coffee bean more resistant 
to physical breakdown and less soluble in water. The molecular weight of the 
arabiniogalactan in coffee is higher than in most other plants, improving the 
cellular defense system of the digestive tract compared to arabinogalactan with 
lower molecular weight. Free monosaccharides are present in mature brown to 
yellow-green coffee beans. The free part of monosaccharides contains sucrose 
(gluco-fructose). 

Proteins account for 8% to 12% of dried green coffee beans. A majority of 
the proteins are degraded to free amino acids during maturation of green coffee 
beans. The degradation is accelerated in the presence of organic acids such as 
chlorogenic acids and their derivatives. Other proteins include enzymes, such 
as catalase and polyphenol oxidase which are important for the maturation of 
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We will open the book. Its pages are blank. We are going 
to put words on them ourselves. The book is called  
Opportunity and its first chapter is New Year's Day.

- Edith Lovejoy Pierce

green coffee beans. Mature coffee contains free amino acids. The free hydro-
phobic amino acids in fresh green coffee beans contribute to the unpleasant 
taste, making it impossible to prepare a desirable beverage with such com-
pounds. Roasted coffee beans do not contain any free amino acid, the amino 
acids in green coffee beans are degraded under roasting temperature to Mail-
lard products (reaction products between the aldehyde group of sugar and the 
alpha-amino-group of the amino acids). 

The total content of lipids in dried green coffee is about 13%. Lipids are 
present on the surface and in the interior matrix of green coffee beans. On 
the surface, they include derivatives of carboxylic acid-5-hydroxytryptamides 
with an amide bond to fatty acids (unsaturated C6 to C24) making up to 
3% of total lipid content. Such compounds have antioxidative activity due to 
their chemical structure. Lipids of the interior tissue are triglycerides, linoleic 
acid, palmitic acid and esters. The content of diterpenes is about 20% of the 
lipid fraction. Some of these diterpenes have been shown to protect liver tissue 
against chemical oxidation. In coffee oil extracted from green coffee beans the 
diterpenes are esterified with saturated long chain fatty acids.

The chlorogenic acids in dried green coffee beans are polyphenols. In con-
trast to green coffee, green tea contains more of polyphenols. These chlorogen-
ic acids could be a valuable, inexpensive source of antioxidants. The antioxi-
dant capacity of chlorogenic acid is more potent than of ascorbic acid (vitamin 
C) or mannitol, which is a selective hydroxy-radical scavenger. Chlorogenic 
acids increase the solubility of caffeine and are important modulators of taste. 
Volatile compounds of green coffee beans give some unpleasant odour and 
taste to green coffee. 

Along with caffeine, lower concentrations of theophylline, theobromine, 
paraxanthine, liberine, and methylliberine can be found in green coffee beans. 
The xanthine alkaloids have a bitter taste in water, which is masked by organic 
acids present in green coffee. Trigonelline (N-methyl-nicotinate) a derivative of 
vitamin B6 that is present in green coffee beans, is synthesized from nicotinic 
acid (pyridinium-3-carboxylic acid) by methylation from methionine, a sul-
fur-containing amino acid.  

[CGS]
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International Year of  Light  
Light in Focus

Tech Line

Measuring The Speed of Light
The misconception that light propagates instantly across space was com-

mon in the pre-science era. Even today people have an instinctive idea that 
light travels at infinite velocity. When we see the Sun we think it is right there. 
But light takes a bit over 8 minutes to reach us from the Sun and by this time 
it has moved on in the sky by about 2 degrees; or four times its apparent size 
in the sky!! This is of course understandable as the speed of light is so high that 
the technology capable of measuring it by an  experiment on earth did not 
exist until the 19th century. Even the great Galileo could not think of a way to 
measure the speed of light --- he tried but failed. 

 Many are the gems of knowledge for which we have to thank astron-
omy.  It was a Dutch astronomer; Ole Christensen Romer, who first hit 
on a method of measuring the speed of light in 1675.  He used one of the 
four moon’s of Jupiter discovered by Galileo in 1610. The innermost of 
the four Galilean moons of Jupiter called “Io” orbits fastest (just as the in-
nermost planet, Mercury; orbits the Sun fastest). Romer noticed a length-
ening of the orbital period of Io as the Earth-Jupiter distance increased 
and a shortening of the period when the Earth is moving towards Jupiter. 
He correctly deduced that this was due to the finite speed of light. 
Io orbits Jupiter in 42.5 hours; and in that time the Earth travels 

2015 is to be the International Year of Light.  In view of the increasing 
importance of light in technology the UN has declared that this year we 
focus on highlighting the many applications of light in the modern era. 
Fiber optic cables girdle the globe making possible the present digital inter-
connected world. Indeed the optical cable network could make the geosta-
tionary communication satellites obsolete very soon. Laser scanners, CDs, 
etcetera  have become such a common part of our lives that we take them 
for granted.  Computer designs are limited today by the finite speed of light 
which no mater or information can exceed according to Einstein’s Special 
Theory of Relativity----the ultimate speed barrier of nature.  Let us try to 
understand some aspects of the enigmatic  phenomenon of LIGHT over 
the next one year; or 12 issues of EKL. 
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over 4.5 million kilometers in its orbit. Light takes 15 seconds to cover this 
distance.  From this he calculated the speed of light to be 220,000 kilometers 
per second. He was off the mark by about 80,000 kilometer per second. But 
that was because at the time the size of the Earth’s orbit was not known to such 
a high degree of accuracy. It was only a hundred years later that the earth-sun 
distance was measured with a fair degree of accuracy. ( I had related that epic 
story in an EKL some time back). Error in estimating the Earth-Sun distance, 
or the radius of the Earth’s orbit naturally introduces an error in reckoning 
Earth’s orbital speed.

Another attempt to arrive at the speed of light from astronomical observa-
tions was by the British astronomer, James Bradley in 1728. He was trying 
to find the distance to the stars from their parallax; or change in their direc-
tion due to the earth’s orbital motion. He failed in that effort. But he noticed 
that the direction to all stars underwent a slight cyclical change in direction 
amounting to 1/180 of a degree away from their mean position as the earth 
orbits the sun. The Pole Star described a small circle and the other stars went 
round in ellipses of elongation which depended on their directional devia-
tion from the pole until the ones lying in the orbital plane of the earth oscil-
lated along a straight line. All of this required very meticulous observations as 
a hundred and eightieth of a degree is just a ninetieth of the moon’s diameter 
on the sky. Bradley came to the correct conclusion that this curious phenom-
enon; known technically as “aberration”; was due to the finite speed of light.  
To understand this; think of a man using an umbrella to shield himself from 
rain.  There is no wind and as he waits for a bus he holds the umbrella right 
over his head. Now a friend comes along and gives him a lift on his motorbike. 
On the bike the man has to tilt the umbrella in the forward direction to shield 
himself from the rain --- not a good idea to use an umbrella on a bike of course. 
The faster the bike goes, the more he has to tilt the umbrella. Now when the 
moving earth meets the falling starlight its direction seems to deviate in the 
direction of travel of the earth----- just like the rain for the pillion rider with 
his umbrella. So astronomers have to tilt their telescopes slightly away from 
the true direction of the star to catch the starlight; and as the earth orbits the 
sun the direction of tilt varies cyclically; because it is going round in circles. If 
you know the speed of the bike and the angle through which the pillion rider 
has to tilt his umbrella you can compute the speed of fall of raindrops. Given 
the small angle of aberration, Bradley concluded that light must have a speed 
ten thousand times greater than the orbital speed of the earth. He was right.  
However he still had to guess the orbital speed of the earth as the Earth-Sun 
distance measurement using the transit of Venus across the Sun’s disc was still 
in the future. He decided that the speed of light must be 301,000 kilometers 
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Initiative is doing the right things without being told.                   
- Elbert Hubbard (1865-1915)

per second. He was off the mark by only 12000 kilometers per second; just 
4% of the speed of light.

Aberration - Figure 1
In the mid 19th century two French 

scientists, Fizeau and Leon Foucault 
made the first measurement of the 
speed of light without depending on 
the vast distances of astronomy.  You 
may have heard of the fool who tried 
to see the back of his shirt by suddenly 
turning around in front of a mirror. Ac-
tually this is possible in principle; but 

the fool would have to turn at about 20 million rotations per second ! Leon 
Foucault’s experiment was a variation on this scheme. A modern version of the 
experiment is illustrated in diagram 2. A light beam was reflected off a mirror 
rotating at 450 revolutions per second and another fixed mirror 35 kilom-
eters away (on a mountain) reflected the beam back to the rotating mirror. 
By the time the beam of light traverses the 35 kilometers to the fixed mirror 
and back to the rotating mirror, it would have revolved through a measurable 
angle (about 37.8 degrees).  Knowing the speed of rotation of the mirror, the 
distance to the fixed mirror, and the angle through which the returning beam 
is deflected it is a simple matter to find the speed of propagation of light. 
Foucault came up with a figure of 298000 kilometer per second; which is just 
1800 kilometers per second short of the modern value.  Later in 1920, the 
American scientist Albert Michelson refined Foucault’s method and came as 
close as 4 kilometers per second to the modern value.

Fizeau-Foucault Measurement of Speed of Light - Figure  2

 In modern times it is possible 
to determine the wavelength and 
frequency of light and arrive at the 
speed of light by just multiplying the 
two. Today lasers have become the tool 
to measure distances accurately. In fact 
the meter is now (1983) defined as the 

distance travelled by light in a vacuum in 1 / 299792458 of a second !! So now 
the speed of light has been fixed at 299,792,458 meters per second. The GPS 
uses the speed of radio waves, which is the same as that of light; to give us the 
exact location of any place on earth, down to about a meter accuracy.

[D Krishna Warrier]
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Tech Line

When Einstein Muses on Light…
There’s a Revolution

Nature and Nature’s laws lay hid in the night:
God said, “Let Newton be!” – and all was light.

It did not last. The Devil howling, “Ho!
Let Einstein be!” restored the status quo!

The close of 19th century witnessed 
an air of complacency among physicists 
who smugly thought that all what re-
mained to be known about the universe 
was within reach by merely extending 
the principles laid down by Isaac New-
ton. Into such calm waters of Physics 
was thrown a stone by Albert Einstein.

 When we say a car is moving at 100 
kmph, we mean its speed relative to a 
stationary observer on the road. An observer in another car travelling in the 
same direction at 60 kmph would swear that the first car is moving at 40 
kmph (100-60). To an imaginary observer outside the solar system, though, 
the speed of the cars will be much different.  For, he would additionally per-
ceive the day/night rotation speed (1600 kmph) of the earth as well as the   
speed of the Earth in its annual journey around the Sun (100,000 kmph) 
shared by the cars. Which of the observers is right?  All are!  We see here a 
superposition of speed upon speed upon speed … The speed of an object 
is thus inevitably dependent on the position and/or speed of the observer.  

Michael Faraday connected electricity and magnetism to a common ori-
gin that came to be called electromagnetism. James Clerk Maxwell derived 
the celebrated ‘Maxwell’s Equations’ that proved the existence of electro-
magnetic waves that propagate in vacuum with the speed of light. Actually 
light is a member in the broad spectrum of electromagnetic radiations rang-
ing from low energy radio waves to the high energy gamma rays.  Physicists 
conjured up a hypothetical, all-pervasive medium called ‘either’ to enable 
light to travel through vacuum. By its famous ‘negative result’, the Michel-
son - Morley experiment ruled out the existence of either beyond all doubt 
proving that light requires no medium to propagate. 
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 “What if I rode on a beam of light?”  is a crazy question a 16-year old 
Einstein allegedly asked himself. His dogged pursuit of this question led 
Einstein, a decade later, to the Special Theory of Relativity (STR) published 
in 1905. This demolished the Newtonian concept of absolute space and 
time, the prevailing bedrock of Physics. Newton had postulated that there 
must be an absolute space somewhere in the universe to which all motions 
could be referenced. (‘space’, in this context, means the place all around us 
where objects remain or move; and not the space which our satellites popu-
late). Furthermore, Newton held that time was something absolute that 
kept flowing relentlessly in the background at the same rate for everyone and 
everywhere, oblivious of all else. STR established that space and time are not 
absolute but are relative to an observer depending on his state of motion; 
and, besides, they form an intertwined space-time continuum in which oc-
cur events, at particular spatial locations at specific instants of time. 

STR unveiled the intricate interplay between space and time resulting in 
weird phenomena like “moving clocks run slow” and “moving rods shrink”. 
These effects become increasingly noticeable as the speed of the motion of 
clocks and rods relative to an observer becomes comparable to the speed of 
light. Space and time seem to collude, as it were, to maintain the speed of 
light constant under all circumstances! 

In simple terms, STR is founded on two postulates: 
(1) )  Laws of Physics are the same for everyone (who is not accel-
erating, or in other words,  not changing in speed and/or direction)
(2) Speed of light in vacuum is constant regardless of the motion of its source 
or its observer.    

This constancy of the speed of light is central to Einstein’s Relativity. 
We have no evidence yet contrary to this constancy.  Some scientists believe 
that light has been slowing down during the 14 billion year-long life of the 
universe, though. 

The speed of light, ‘c’ is one among the Fundamental Constants in 
Physics. Accurate measurements have established  the speed of light at 
299,792,458 meters/second in vacuum. (roughly, 300,000 km/second). It 
is the limiting speed for all objects (including transmission of information/
messages). Only light can travel as fast as light! It can circle round the earth 
7½ times in one second! In a medium other than vacuum (e.g., glass or water), 
light is slowed down by a degree dictated by the refractive index of the medium; 
actually light is slower in air by about 90 km/second than in vacuum. [PR]                               
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I refuse to accept that the world is so poor, 
when just one week of global military expenditure is 
enough to bring all of our children into classrooms.

-  Kailash Satyarthi
Nobel Laureate 2014

The legendary equation, E = mc2, follows from Einstein’s Special 
Theory of Relativity (1905). It shows the equivalence of mass and 
energy, the source of nuclear energy. Curiously, in 1932, Einstein had 
said, “There is not the slightest indication that energy will ever be 
available from the atom”. In 1945, the atom bomb demonstrated its 
unprecedented fury; and, Einstein never regretted more!

In 1915, Einstein published his General Theory of Relativity (GTR), 
which treated gravity as a consequence of geometrical distortions in 
space-time caused by a mass. Newton’s theory of gravity was based 
on the force of attraction between masses. GTR also established the 
equivalence between gravity and acceleration (a change in speed and/
or direction). One of the striking predictions of GTR was that even 
light is subject to the pull of gravity. When this was experimentally 
confirmed during the Total Solar Eclipse on May 29, 1919, Einstein 
became a celebrity overnight.

Unlike E = mc2 that enjoys great publicity, the rest of Einstein’s 
Relativity is often relegated by the public as having little practical 
value. Few are aware that Global Positioning System (GPS), the 
heart of which is accurate timing, would be worthless if we did not 
trust Einstein!

Oddly, the Nobel Prize was awarded to Einstein in 1921 not for his 
mind-boggling Relativity, but for a comparatively minor contribution 
of his, namely, explanation of Photoelectric Effect (conversion of light 
to electricity), for  which he borrowed concepts from the Quantum 
Theory of Max Planck. Paradoxically, Einstein could never bring 
himself to terms with Quantum Mechanics (which is based on 
probability rather than certainty) in spite of its spectacular success in 
the world of sub-atomic particles! Einstein had famously said, “God 
does not play dice with the world”. But then, even geniuses are 
entitled to their prejudices!
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Management Line

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 27
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Leadership and Decision Making 

 The Chanakya Way - Part I
[Executive Knowledge Lines had published a series of articles on Chanakya’s 

Arthasastra during 2008-09. The contents were later published as a book 
and received good response. As a sequel to this we present a three-part article 
on the mindset that led Chanakya to create monumental works including the 
magnum opus Arthasastra. What follows is an abridged excerpt from a talk 
delivered by the author at a seminar on Chanakya organized by Bodhananda 
Research Foundation on Management and Leadership.]  
Introduction

Chanakya’s Arthasastra has received considerable attention from schol-
ars and researchers during the last few decades. The codification of govern-
ance norms, taxation, and criminal procedure code has been well appreci-
ated. In the current essay we try to go behind Chanakya’s explicit words 
and deeds to find the implicit thought process behind his works. We have 
based our inferences only on historical accounts of his life. 

All of us spend considerable time in making decisions. When the deci-
sions are not trivial, they form part of finding a solution for some problem. 
No one wishes to be recognized as a lousy decision maker or ineffective 
problem solver. It is obvious that good inputs are necessary to make good 
decisions. But they are not sufficient; we need concepts and processes to 
make good decisions. While we can recognize good decisions, we may not 
be able to lay down specifications of a good decision.  Chanakya’s history 
throws up several templates characterizing the dynamics of problem solv-
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ing. It would be useful if we can catalogue these archetypes so that we can 
map our situations against these to benchmark our competencies or get 
alerted toward pitfalls. 

Manu Neeti, Vidura neeti, Hitopadesam and Neeti satakam are ex-
amples of treatises that convey implicitly or explicitly the problem solving 
process. They have echoed sentiments similar to those found in Chanak-
ya’s Sutras. But Chanakya’s work stands apart because Chanakya did not 
first theorize and then look for practical manifestations of the theory.  He 
just recollected past experiences and documented them by abstracting the 
essence from details. It could be interpreted more like the memoirs of a 
retired strategic advisor. It can be treated as a debriefing report that defense 
forces make after every campaign. Hence we find Chanakya sutras more 
practical than theoretical. 
Nature of Solutions 

We harbor an obsession that we should always aim for the best or 
the most ideal solution. Chanakya had a hard time convincing his close 
associates – students, collaborators and other stakeholders that he was not 
looking for THE BEST solution but an optimal solution for a given con-
text. He even advocated silence or inaction as an optimal solution in cer-
tain contexts, because he felt that under those circumstances playing the 
waiting game was the best option. The best tabla players know the effect 
that pauses at the right moments provide. The conquest of different king-
doms subsumed in the overarching ambition of creating a unified Bharat 
required different strategies - sama, dana, bheda, danda and perhaps even 
other strategies. Chanakya had adopted each of these in his mission, thus 
indicating that there is no one-size- fits-all solutions. 

The planning and execution of the mission to annihilate the Nanda 
dynasty threw up several challenges. While intuitively we may describe 
choice points as “Either - Or”, Chanakya did not see them that way. In 
today’s jargon we can say that he was not a digital man – he perceived 
several shades of grey between black and white, several semitones between 
the discretely spaced saptaswaras. 
Perceptions matter

We are trained to be quantitative in our outlook. But, our problem 
solving ability will be incomplete if it can not address qualitative aspects. 
How did Chanakya spot Chandra Gupta from among the crowd? He did 
not administer an Aptitude test comprising quantitative and critical think-
ing abilities. Chanakya observed Chandragupta playing a mock game of 
an administrator dispensing justice. That was the “Aha” moment; he had 
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discovered the instrument he would use to annihilate Nandas. Spotting tal-
ent is more heuristics than analysis. There is ample evidence that companies 
such as IBM practice this philosophy in their hiring process. The extended 
message is that while making critical decisions, qualitative perceptions play 
a significant part alongside quantifiable hard facts.
Problem is a living entity

A problem is not an inanimate and abstract entity; it is a living entity 
because it shares many characteristics of living systems; it can grow, it can 
reproduce and it can also communicate. The problem is eager to com-
municate with us but we, prejudiced by our mental blocks and obsessions, 
shut out the communication. We approximate a non-linear situation into 
linear; we treat interdependent variables as independent; we mutilate the 
problem so as to fit into our favorite mental models. Ultimately, the prob-
lem has the last laugh. Chanakya, it seems, could communicate with an 
issue without the services of middlemen called consultants. For example, 
he sensed impending dangers such as the plot by Porus to burn Chanakya’s 
quarters.
Tactics

Often while critiquing public projects we lay the blame either on the 
policy or its implementation. With a reductionist mindset we do so to pass 
the buck either on a politician or a bureaucrat. There is a nuanced phase 
between Policies that represent desired outcomes and Implementation that 
represents attained outcomes. It is generally called Tactics; engineers call it 
preliminary design phase. Policy needs only mental alertness, implemen-
tation in the traditional sense needed only physical fitness; tactics is partly 
mental and partly physical. This is the phase where one makes decisions, 
conducts trade-off studies and chooses the optimal solution from a list of 
solutions all of which may meet the needs. For example, an enterprise as 
part of tactics may decide to grow organically or through mergers and ac-
quisitions; it can decide to outsource a service or do it in-house. The choice 
would be governed by the Body of Knowledge, goals, objective outlook, 
and unalterable constraints. 

In Chanakya’s life story we can see instances of tactics - waiting for an 
opportune time to strike, training pigeons to act as messengers, camoufla-
ging circumstances and even feigning estrangement with Chandragupta, 
not to speak of laying honey traps.  Bhadrashala was bought over through 
dubious financial deals because he needed money to clear his debts from 
gambling losses. An artificial competition is generated between Porus and 
the ruler of Kalinga for the Magadha throne so that Chandragupta can 
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emerge as a consensus candidate. The best of the tactics is seen when Am-
bhi is pushed to promote Buddhism that resulted in a violent rift bet-
ween Brahmins and Buddhists which helped Chandragupta to emerge 
as a savior of Brahmins. Tactics is context dependent. One can use sweet 
temptations only with those who are notorious for their weakness toward 
women. Else it would prove counter-productive. Chanakya puts it meta-
phorically as “we should evaluate when to be the early bird to catch the 
worm and when to be the second mouse to get the cheese (after the first 
mouse gets caught in the trap!)”.

[R Narayanan]

Natural Humility
Crown on Leadership

Humility is the quality of being humble showing consideration for others. 
It is a personality trait having modest opinion of one's own importance, rank, 
etc. originating spontaneously. This trait is the hall mark of a human being 
who is mature in outlook and wisdom.

It ensures better human relations bringing pleasant response spontane-
ously and confers several benefits. Person of humility is unruffled against worst 
provocative situations and he disarms opposition. He shows respect to others, 
doesn’t brag, has no ego in him, is self effacing and does not throw his weight 
around. He is compassionate and listens patiently to others. These qualities 
help to avoid conflicts. Humility is the antithesis of arrogance.

Some individuals are by nature humble. We have examples of personalities 
who are by nature humble. President Roosevelt used to lie down in the open 
lawns of his garden and gaze at the stars to realize his smallness and feeling 
humble before the vast Universe.

Martin Luther King was a great leader, an embodiment of humility. Once 
he addressed a large gathering of thousands of people. During the address 
someone threw a shoe at him as an insult. King smilingly observed “I am glad 
the gentleman has thrown a shoe at me. I will be happy if he could throw the 
other shoe also so that I can wear them as a pair.” This remark is a product of 
natural trait of humility which defused a serious situation with possible violent 
consequences.

Abraham Lincoln is another example. He was delivering the inaugural 
presidential address when one from the crowd, a rich aristocrat shouted, “Mr. 
Lincoln, you remember that your father made shoes for me”. This was intend-
ed to humiliate Lincoln reminding him of his past in a contemptuous manner. 

Management Line

16Executive Knowledge LinesJanuary 2015



But Lincoln was calm and humble, he replied. “Yes my friend, my father was 
a shoe maker. But he made first quality shoes. There was not a single customer 
complaint. My father was a great man. I am proud of him. I can also make 
shoes for you.” This silenced the aristocratic gentleman.

Mahatma Gandhi was an icon of humility. Once during his visit to Eng-
land a VIP referred to him as the half naked fakir of India. When asked about 
Gandhi’s reaction the latter was calm and replied “I don’t want to be drawn 
into a controversy when I am enjoying. His Majesty’s hospitality.”

We have another case of demonstration of inborn natural humility. Swami 
Vivekananda during one of his journeys to the Himalayas was asked by a 
scholar, “Swami Do you know English?” The Swami replied, “a little bit”. 
But when the Swami spoke later words came out like a thunderbolt in the 
most powerful English language that the questioner was dazed and shocked. 

Even in recent times we have cases of such humble men though not so 
famous and well-known. They come from the ordinary crowd of men. Once 
in Orissa a person going by car was stuck on the road. His car broke down. 
Another car passed by. The occupant stopped and enquired about the matter. 
He came to know the reason. The driver occupant of the second car took out 
the tools, went under the carriage and repaired the car making it road worthy. 
He got a small payment for his services.

 When the first car owner reached the destination, a government office, 
he found the second car owner sitting in the office room. The first car owner 
(a PWD contractor) was shocked. He was on his way to the Chief Engineer’s 
office to get his bills cleared. The Chief Engineer was the person driving the 
second car. The contractor apologized for his behavior but the Chief Engineer 
took it easy saying it was his duty to help without giving any trace of his rank 
or status.

There are several instances we come across in our daily life where we find 
men of spontaneous humility. But such persons are few in number compared 
to the millions occupying the planet. Most of them display arrogance and 
before the volcano of arrogance the springs of humility look powerless and 
are eclipsed.

[T Ramaswamy]
ramas342011@hotmail.com

News line

Software Vendor Market 
India

 In the January-June 2014, half yearly period, Indian software 
vendor market was dominated by Microsoft with 31.8% share, 
followed by Oracle at 12%, SAP (6.5%), IBM (5.5%) and Syn-
opsis (4.2%), as per IDC. 
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When you are loved, you can do anything in creation. 
When you are loved, there's no need at all to understand 

what's happening, because everything happens within you.
- Paulo Coelho
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A coalition of geneticists and com-
puter programmers formed the Global 
Alliance for Genomics and Health  to 
develop protocols for exchanging DNA 
information across the Internet. The re-
searchers hope their work could be as 
important to medical science as HTTP, 
the protocol created by Tim Berners-
Lee in 1989, was to the Web. This in-
dependent, non-governmental alliance 
aims   to help accelerate the potential of genomic medicine to advance 
human health, by bringing together over 220 leading institutions work-
ing in healthcare, research, disease advocacy, life science, and information 
technology. They aim to  create a common framework  for responsible, 
voluntary, and secure sharing of genomic and clinical data.

The alliance was conceived two years ago at a meeting in New York of 
50 scientists who were concerned that genome data was trapped in private 
databases, tied down by legal consent agreements with patients, limited 
by privacy rules, or jealously controlled by scientists to further their own 
scientific work. It styles itself after the World Wide Web Consortium, or 
W3C, a body that oversees standards for the Web.

“It’s creating the Internet language to exchange genetic information,” 
says David Haussler, scientific director of the genome institute at the Uni-
versity of California,  who is one of the group’s leaders.

One of the group’s first demonstration projects is a simple search en-
gine that combs through the DNA letters of thousands of human genomes 
stored at nine locations, including Google’s server farms and the University 
of Leicester, in the U.K. According to the group,  the search engine is the 
start of a kind of Internet of DNA that may eventually link millions of 
genomes together.

The technologies being developed are application program interfaces, 
or APIs, that let different gene databases communicate. Pooling informa-
tion could speed discoveries about what genes do and help doctors diag-
nose rare birth defects by matching children with suspected gene muta-
tions to others who are known to have them.

Internet of  DNA 
Linking Genomes

Tech line
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“We are not trying to invent a technical feat; it’s breaking down this 
problem of people not sharing data,” says Marc Fiume, a computer sci-
ence graduate student at the University of Toronto who built part of the 
interface. “This lets you probe, but without identifying anyone or violat-
ing patient privacy.”

Scientists are starting to open their DNA databases online, creating a 
network that could pave the way for gene analysis at a new scale.

[For details: http://genomicsandhealth.org/, http://health.university 
ofcalifornia.edu,http://ghr.nlm.nih.gov] 

What is DNA?
DNA, or deoxyribonucleic acid, is the hereditary material in 

humans and almost all other organisms. Nearly every cell in a person’s 
body has the same DNA. Most DNA is located in the cell nucleus  
(nuclear DNA), but a small amount of DNA can also be found in the 
mitochondria (mitochondrial DNA).

The information in DNA is stored as a code made up of four 
chemical bases: adenine (A), guanine (G), cytosine (C), and thymine 
(T). Human DNA consists of about 3 billion bases, and more than 
99 percent of those bases are the same in all people. The order, or 
sequence, of these bases determines the information available for 
building and maintaining an organism, similar to the way in which 
letters of the alphabet appear in a certain order to form words and 
sentences.

As  on October 31, 2014 stood at 962.63 million with 935.35 million 
mobile subscribers and 27.28 million wire-line subscribers (with net addi-
tion of 5.14 million mobile subscribers and net reduction of 0.12 million 
wire-line subscribers in October 2014)

( Source: TRAI Press Release No. 80/2014 dated December 5, 2014)
20 Years of Mobile in India
  Sees tariff drop from  16.80 to  0.60;
  Customer base near zero to 962 million;
  Handset price starting from  Rs. 850 to Rs.45,000
  Revenue from near zero to  Rs. 2.3 Lakh Crores!

  [Courtesy: Prof. S Sadagopan]

News line

India's Telecom Base 
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Carbon dioxide  is a natural gas that allows sunlight to reach the Earth but also 
prevents some of the Sun's heat from radiating back into space, thus warming the 
planet, known as greenhouse effect. When t his effect occurs naturally, it warms the 
Earth enough to sustain life. In fact, if we had no greenhouse effect, our planet 
would be an average temperature of  minus 30 degrees Celsius [source: UNEP]. Of 
course, it would be good for skiing, but we'd all be too dead to enjoy it.

Carbon dioxide and the greenhouse effect are necessary for Earth to survive. But 
human inventions like thermal power plants and transportation vehicles, which 
burn fossil fuels, release extra CO2 into the air. Because we continue to add  this 
carbon dioxide to the atmosphere, more heat is stored on Earth, which causes the 
temperature of the planet to slowly rise, a phenomenon called global warming.

CO2  isn't the only greenhouse gas (GHG). Others include water vapor, meth-
ane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride. 
Scientists estimate that global GHG emissions due to human activities increased 
70 percent between 1970 and 2004. CO2 emissions alone grew 80 percent in the 
same period [source: IPCC]. Many researchers believe that the process of carbon 
capture and storage can help us to get this number down to a healthy level.

In the fight against global warming, carbon capture is gaining momentum, but 
standard methods are plagued by toxicity, corrosiveness and inefficiency.  Cornell 
Univ. materials scientists led by  Prof. Emmanuel Giannelis   have now invented 
low-toxicity, highly effective carbon-trapping “sponges.”

  Used in natural gas and coal-burning plants, the most common carbon cap-
ture method today is called amine scrubbing, in which post-combustion, carbon 
dioxide-containing flue gas passes through liquid vats of amino compounds, or 
amines, which absorb most of the carbon dioxide. The carbon-rich gas is then 
pumped away or reused. The amine solution is extremely corrosive and requires 
capital-intensive containment.

The researchers have been working on a better, safer carbon-capture meth-
od and their latest consists of a silica scaffold, the sorbent support, with nanoscale 
pores for maximum surface area. They dip the scaffold into liquid amine, which 
soaks into the support like a sponge and partially hardens. The finished product 
is a stable, dry white powder that captures carbon dioxide even in the presence of 
moisture.

 The next steps are to eventually  experiment it by retrofitting it in a power 
plant. The technology could also be used on smaller scale—for example, in green-
houses, where the captured carbon dioxide can be used to enhance plant growth.

 [For details: http://news.cornell.edu, http://www.grida.no]

Carbon-trapping Sponges
Cut Greenhouse Gases

Tech line
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Energy Line

A French-German cooperation among 
Soitec,  France, a world leader in high per-
formance semiconductor materials,CEA-
Leti, France, acting as a bridge between basic 
research and production of micro and nano-
technologies and the Fraunhofer Institute for 
Solar Energy Systems, Germany, the largest 
solar energy research institute in Europe, has 
now created a new world record for the direct 
conversion of sunlight into electricity. 

Ordinary solar cells use one semiconductor to convert sunlight into elec-
tricity. The cells made by Soitec have four semiconductors, each designed to 
target a different part of the solar spectrum.   This multi-junction solar cell 
converts 46 % of the solar light into electrical energy. Multi-junction cells are 
used in concentrator photovoltaic (CPV) systems to produce low-cost electric-
ity in photovoltaic power plants, in regions with a large amount of direct solar 
radiation.  

The new high efficiency solar cells are based on a selection of III-V com-
pound semiconductor materials. In this   four-junction cell,   each sub-cell  
converts precisely one quarter of the incoming photons in the wavelength 
range between 300 and 1750 nm into electricity. When applied in concentra-
tor photovoltaic (CPV), a very small cell is used with a Fresnel lens, which 
concentrates the sunlight onto the cell. The new record 46.0% efficiency 
was measured at a concentration of 508 suns and has been confirmed by the 
Japanese AIST (National Institute of Advanced Industrial Science and Tech-
nology), one of the leading centers for independent verification of solar cell 
performance results under standard-testing conditions.

A special challenge that had to be met by this cell is the exact distribution of 
the photons among the four sub-cells. This has been achieved by precise tuning 
of the composition and thicknesses of each layer inside the cell structure.  

[For details: http://www.soitec.com, www.leti.fr, www.ise.fraunhofer.de] 
 

Solar Cell Efficiency at 46%
French-German Effort

24Executive Knowledge LinesJanuary 2015



The word "paper" is derived from the word "papyrus,"   a plant found in Egypt along 
the lower Nile River. About 5,000 years ago, Egyptians created "sheets" of papyrus into a 
uniform one.  The development and spread of civilization owes much to paper’s use as writ-
ing material. However,  no major changes in writing materials were to come for several thou-
sand years. Historical accounts state that Chinese manufactured paper as early as 104 AD. 

Now back to the modern times: as per some surveys, 90 percent of all information 
in businesses today is retained on paper, even though the bulk of this printed paper is 
discarded after just one-time use. In the meantime, digital storage of content is making 
inroads into the information storage domain, with itsmind boggling implications on 
the paper based practices.

The present practice of  wasting paper (and ink cartridges)—not to mention the 
accompanying environmental problems such as deforestation and chemical pollution 
of the air, water and land—could be curtailed if the paper were “rewritable,” that is, 
capable of being written on and erased multiple times.

Chemists at the University of California, Riverside have now fabricated in the 
lab  such a novel rewritable paper, one that is based on the colour switching prop-
erty of commercial chemicals called redox dyes.  The dye forms the imaging layer 
of the paper.  Printing is achieved by using ultraviolet light to photobleach the dye, 
except the portions that constitute the text on the paper.  This rewritable paper can 
be erased and written again more than 20 times with no significant loss in contrast 
or resolution.

“This rewritable paper does not require additional inks for printing, making 
it both economically and environmentally viable,” said Yadong Yin, professor of 
chemistry, who  led the research. “It represents an attractive alternative to regular 
paper in meeting the increasing global needs for sustainability and environmental 
conservation.”
   [For details: http://ucrtoday.ucr.edu] 

Rewritable Paper
Environment-friendly

Looking Back at EKL
•	 Lakshmitaru: Tree of the Heaven – EKL Nov. 2013

•	 Sound Pollution: Even Music Can be a Menace – EKL Feb. 2013

•	 A Panorama of Life: Zooming into the Cell – EKL Apr. 2013

•	 Li-Fi: Next-generation Wireless Technology – EKL Apr. 2012

•	 Nature's Mathematics: The Golden Ratio – EKL Jun. 2012
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Health Line

Type 1 diabetes (T1D) patients who have developed low blood sugar 
(hypoglycemia) as a complication of insulin treatments over time are able 
to regain normal internal recognition of the condition after receiving pan-
creatic islet cell transplantation, according to a new study led by researchers 
at the Perelman School of Medicine at the University of Pennsylvania.  Se-
vere hypoglycemia—a life-threatening complication of insulin treatment 
for T1D - can occur when the body’s defense mechanisms against low 
blood sugar are broken down over a long period of time, causing shakiness, 
irritability, confusion, light-headedness, shortness of breath, and even sei-
zures or loss of consciousness.

In this study, led by Michael R. Rickels, MD, MS, associate profes-
sor of Medicine and medical director of the Pancreatic Islet Cell Trans-
plant Program at Penn Medicine, T1D patients who were suffering 
from “hypoglycemia unawareness”—when a patient has low blood 
sugar, but feels no symptoms - were able to internally recognize the 
condition and automatically increase their own blood sugar to normal 
levels six months after undergoing islet cell transplantation. Pancreatic 
islets are tiny clusters of cells within the pancreas that contain several 
types of cells, including cells that produce insulin to help the body 
process sugar.             

Islet cell transplantation involves extracting insulin producing islet 
cells from the pancreas of a deceased donor and implanting them in 
the liver of someone with Type 1 diabetes.   The procedure can be per-
formed with minimal risk using a needle under local anaesthetic and is 
usually performed twice for each patient.

For people with Type 1 diabetes who experience more than one 
severe hypo each year, an islet transplant can be highly beneficial and 
perhaps help them to regain control of their diabetes.

Type 1 diabetes results from the destruction of insulin-producing 
cells in the islets of the pancreas. Islet transplants have been shown 
to reduce the risk of severe hypos and usually also lead to improved 
awareness of hypoglycemia, less variability in blood glucose levels, im-
proved average blood glucose, improved quality of life and reduced 
fear of hypos.

Diabetes represents one of the most attractive targets for cellular or 
regenerative therapy like this.

 [For details: http://www.diabetes.org.uk,  http://www.uphs.upenn.edu]

Treatment for Diabetes Patients
Islet Cell Transplantation
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Info Line

 Information Explosion 
The Challenge _ Part 38

‘Breath is the bridge that connects life to consciousness, which unites 
your body to your thoughts’- Thích Nhất Hạnh, Zen Buddhist monk, 
author, poet and peace activist

EKL Sudoku 98
Solution

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

Taking some time off from the IT-intensive environments and diverting 
your attention to physical activities in the real world like walking, jogging, 
swimming or engaging in any of the sports activities (or hobbies which de-
mand some level of physical exertion like gardening) of your own interest is 
the very first step towards realizing relaxation of the mind and body. ‘Regular 
exercise and physical activities are a great way to feel better, gain health benefits and 
have fun…….. Need an emotional lift? Or need to blow off some steam after a 
stressful day? A workout at the gym or a brisk 30-minute walk can help. Physical 
activity stimulates various brain chemicals that may leave you feeling happier and 
more relaxed. You may also feel better about your appearance and yourself when you 
exercise regularly, which can boost your confidence and improve your self-esteem. As 
a general goal aim for at least 30 minutes of physical activity every day. Remember 
to check with your doctor before starting a new exercise program, especially if you 
haven't exercised for a long time, have chronic health problems, such as heart disea-
se, diabetes or arthritis, or you have any concerns’ [1].

Respiration in humans is a life sustaining activity mainly controlled by the 
brainstem. It is an involuntary activity – no conscious control is involved 
in the respiration process. However you can consciously be aware of 
your breathing and control the inhalation and exhalation processes of the 
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Relaxation and Excitation – 3
Homeostasis and Stress 

Homeostasis  is a biological concept central to the idea of stress. 
Living organisms constantly strive to maintain equilibrium of 
most of the biochemical processes so that the internal environment 
remains relatively constant despite external environmental changes. 
This equilibrium state is called homeostasis – a steady state that 
exists more as an ideal and less as an achievable condition, because 
environmental factors such as internal or external stimuli continually 
disrupt homeostasis. Thus, for any living organism its present 
condition is a state of constant flux moving about a homeostatic 
point or that of the organism’s optimal condition for living. When 
any external or internal factor cause the condition to diverge too far 
from homeostasis, then it can be experienced as stress (Wikipedia).

Eustress and Distress
The act of ‘thinking’ is a precursor to any physical activity. Dr Derek 
Melser argues that the act of thinking is a learned action of the person. 
Thus  all kinds of ‘activities’, whether mental or physical, imply change 
of state and therefore they instantly disturb homeostasis. Obviously 
stress will have to be a normal part of living. In fact, certain amount of 
stress is not only necessary but even healthy and desirable for leading 
an active and productive life. ‘Research studies of Daniela Kaufer, 
Associate Professor of Integrative Biology and Elizabeth Kirby Post-

breathing to certain extent. In that sense it is a voluntary activity.  Emotions, 
anxiety and stress reactions directly impact your breathing. Dr Pierre Philip-
pot, Professor of Psychology, University of Louvain, Belgium, in one of his 
recent studies showed that there exists a clear and distinct relationship between 
emotional feelings and respiration [2] – i.e. each of the emotional feelings has 
specific breathing pattern associated with it. For example: when you feel anxious 
and panicky, your breathing becomes fast, short and shallow; when you are 
angry, your inhalations become shallow and exhalations strong (long, forced 
breaths); when you are excited and impatient your breathing becomes unco-
ordinated, short and jerky; you literally stop breathing when extreme fear grips 
you or when you are shocked; sadness is associated with irregular bursts of 
superficial breathing, calmness with slow and steady breathing and happiness 
with long exhalations and inhalations, and so on. Conversely, if you voluntarily 
control your breathing to follow any of the above patterns, you will begin to feel the 
emotions associated with those breathing patterns. Restrictive breathing pat-
terns are unconscious defense mechanisms which temporarily mask the 
unpleasant emotions and feelings, thus helping you to cope with the situation.
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doctoral Fellow, both at the University of California, Berkeley show 
that some amounts of stress are good to push us just to the level of 
optimal alertness, behavioral and cognitive performance. “I think 
intermittent (acute or short-lived, not chronic) stressful events are probably 
what keeps the brain more alert, and you perform better when you are 
alert,” says Daniela Kaufer’ (newscenter.berkeley.edu/2013). Positive 
and beneficial form of stress is often called as ‘Eustress’. In eustress, 
stress response is the result of a challenge which encourages change 
in the existing condition – at the same time it holds the promise for 
meaningful opportunities, benefits and possibilities for achievements 
and further growth. Under eustress, instead of feeling anxious or 
threatened we are motivated to act (Psychologically, then we are in 
a ‘Flow State’). For example when we try to take care of our duties 
and responsibilities or to achieve our targets and goals in real life, we 
are acting under the motivation of eustress.  Our physical energy and 
resources are meaningfully spent on beneficial and productive activities. 
In such situations, stress response functions as a short term adaptive 
defense mechanism and therefore is a healthy and normal reaction of 
the body to the stressor. Whereas ‘Distress’ is generally produced by 
a stressor which poses an overwhelming challenge. We feel that our 
capabilities do not commensurate with the demands of the challenge. 
With the result we feel helpless and anxious. The challenge may 
assume the proportions of a threatening crisis or oppressing difficulty. 
The challenge can be real or as it is more often the case, can be an 
imagined one. Examples of former situation: Constant and rapidly 
changing or voluminous external stimuli impacting the sensory organs 
as experienced in IT-intensive environments; unproductive activities; 
conflicts in relationships; demands of work/job responsibilities for 
which one lacks the skill, etc. Illustration of the latter situation – A 
chronic worry of the type ‘what will happen in future if……’. Instead 
of trying to understand what makes the person to think the way he/she 
is thinking or what actually is happening to him/her, and then taking 
appropriate actions to counter the perceived challenge, the individual 
simply keeps worrying – remains as a passive victim of his own haunting 
thoughts. No real threat exists in this case, but the person imagines that 
a threat not only exists but persists.

Those people who expose themselves very frequently and for prolonged 
periods of time to the constant distractions and excitations existing in the IT-
intensive environments and at the same time lead sedentary lifestyles are prone 
to develop restrictive breathing patterns – eventually these defective breathing 
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patterns themselves become their ‘breathing styles’ (breathing habits). Also it 
has been found that such people score very badly in their Pulmonary Function 
Tests, which is indicative of deficits in their lung function. The overscheduled, 
frantic and pre-occupied IT-intensive, IT-centric, modern life not only doesn’t 
allow the mind to relax easily, but doesn’t even let you breathe normally!
[1] mayoclinic.org/healthy-living/fitness 
[2] Respiratory Feedback in the Generation of Emotion, Research Report – Pierre 
Philippot, Gaëtane Chapelle, Université de Louvain, Louvain-la-Neuve, Bel-
gique, and, Sylvie Blairy, Université du Québec à Montréal, Canada 

(To be continued)
[Dr H Ganesh]

Nerve on a Chip
Reduces Drug Cost

Two researchers from Tulane University, New Orleans, U.S.A,  Micha-
el J. Moore,  associate professor of biomedical engineering and J. Lowry 
Curley, postdoctoral researcher,  have started a new biomedical company, 
AxoSim Technologies, which aims to improve pharmaceutical drug de-
velopment by providing a faster and more advanced alternative to animal 
testing.  

“In this country we spend billions of dollars developing drugs, the vast 
majority of which don’t ever become available to patients,” Moore said. “We’re 
offering something that we hope will reduce the cost of this process. 

What they offer is a “nerve on a chip,” a 3D model of nerve tissue about a 
millimeter in size, which will be the first line of defense in testing the safety and 
side effects of new medications, rather than expensive animal testing and long 
periods of drug development.   Results of a new drug’s interaction with the 
nerve on a chip would provide data to drug developers faster which would  re-
sult in less money being wasted on drugs that will never make it to the market. 
Those savings, Moore and Curley hope, would eventually be passed on to 
those paying for the prescription drugs that do win government approval.  

[For details: http://tulane.edu]

Health Line
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Gratitude is the healthiest of all human emotions. 
The more you express gratitude for what you have, 

the more likely you will have even more 
to express gratitude for.

- Zig Ziglar

Cure for Baldness 

Comes from Bees
Researchers at Hokkaido University in Japan have found a potential 

cure for baldness in a bee hive sealant called propolis. This compound is 
used by bees  to fix their hives and could be a boon to bald people as it can 
also boost hair growth. The natural sealant was tested on mice that had 
been shaved or waxed, and experts  found that those that had the treat-
ment re-grew their fur faster than those that did not. 

Bees use the substance to seal small gaps in their hives, but now the 
scientists say the find could help develop new hair loss therapies. 

The growth   occurred without any detectable abnormalities in the 
shape of the follicles, say the scientists. They expect it could also apply to 
baldness. The hair loss often results from inflammation and propolis con-
tains anti-inflammatory properties as well,  it was observed. 

[For details: www.oia.hokudai.ac.jp]

EKL on Magzter
We are pleased to announce our arrival at the digital news 

stand, Magzter. Anybody can subscribe EKL through magzter 
for an e-version.

Log on to www.magzter.com, register with your own user id 
and password and then you can subscribe the selected magazines 
by making online payment. There is a search option also wherein 
you can search for a magazine and have preview of it.

Health Line
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 The global plastics industry churns out about 140 million tons of pol-
yethylene (PE) every year.  PE is one of the most common plastics, used 
for products such as plastic bags, bottles, pipes, toys and food packaging, 
and is generally assumed to be non-biodegradable. Much of it goes into 
the above items that are used regularly and then thrown out. Scientists have 
been trying to figure out for years how to handle this plastic trash, in an 
eco-friendly way. In fact, it makes up a large part of landfill waste and has 
become an environmental issue.

The researchers at Beihang University and Shenzhen Key Laboratory of 
Bioenergy in China, and Stanford University in the US, led by Beihang’s Jun 
Yang, have now discovered a method that could lead to new methods to tackle 
the growing polyethylene waste problem.

   They turned to a plastic-eating moth larva, known as a waxworm and 
found that at least two strains of the waxworm’s gut microbes could de-
grade polyethylene without a pretreatment step. The results point toward 
a new, more direct way to biodegrade plastic, claim the scientists.

Various teams have found ways to degrade PE, but all have required a 
pre-treatment step, for example with light or heat. Yang and his team aimed 
at a one-step method to degrade PE. The waxworm is the caterpillar of the 
moth Plodia interpunctella, which is known to eat plastic. The researchers iso-
lated bacteria from the worms’ digestive system to identify which was respon-
sible for breaking down the plastic.

They incubated films of the bacteria on samples of PE for 28 days. They 
examined the PE using scanning electron microscopy (SEM) and atomic force 
microscopy (AFM). Two strains of bacteria, Enterobacter asburiae YT1 and Ba-
cillus sp. YP1, were shown to break down the plastic. The surface of the PE was 
covered in pits and cavities. They also tested the strains in suspension for 60 
days with PE samples and detected break-down products in the solution.

“The results demonstrated the presence of PE-degrading bacteria in the 
guts of waxworms and provided promising evidence for the biodegrada-
tion of PE in the environment,” say the researchers.

[For details: http://www.environmentalleader.com]

Biodegrading Polyethylene Plastic
Bacteria to help

Tech line
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In any  manufactured item, especially if it is very large, or made in 
large numbers, paint can add considerably to its weight and/or production 
costs. With that in mind, researchers from Harvard University's Laborato-
ry for Integrated Science and Engineering have created a new lightweight, 
low-cost coloring technology for both rough and smooth surfaces, which 
may pose threat to conventional painting methods.

Developed by doctoral student Mikhail Kats and his advisor Prof. 
Federico Capasso, the process involves using a machine known as an 
electron-beam evaporator to vaporize pieces of metal, by striking them 
with a stream of electrons. The vapor travels upwards through a vacuum 
chamber within the evaporator, and collects on the surface of a metallic 
piece placed at the top. By repeating this process, multiple layers can be 
deposited on the item. Using this technique  an ultra-thin layer of a metal 
and a semiconductor could be applied to essentially any rough or flexible 
material to produce a vividly colored coating, researchers claim. The pro-
cess, which exploits optical interference effects, could potentially be used 
on wearable fabrics or stretchable electronics.

Since the coatings absorb a lot of light, they could find their way into 
optoelectronic devices such as photo-detectors and solar cells.

 [For details: http://uncovercalifornia.com]

New Coloring Technology  

An Alternative to Paint?

 Excavation experts have unearthed nearly 8,000-year-old ancient 
clay pots in the Lower Galilee region of northern Israel with olive 
oil residues in them, driving home the point that our ancestors were 
aware about the oil's health benefits. The findings suggest that people 
first domesticated the olive tree about 8,000 to 6,000 years ago.

   The detailed analyses of 20 pottery vessels showed that the pot-
tery containing olive oil dates back to the Early Chalcolithic period, a 
phase of the Bronze Age.

The olive oil was well preserved inside the vessels for almost 8,000 
years, said the study that appeared in the Journal of Plant Sciences.

Olive Oil 
6000 BC Cooking Oil

Tech line
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Management Line

e-waste Management
  India and Elsewhere

All  those cell phones, computers, tablets, toys, and electrical gadgets 
like toasters,  ovens  etc.  frequently being discarded once they reach the 
end-of-life or new models with superior features hit the market, add to 
the piles of electronic waste, or e-waste. Harvesting e-waste can be dan-
gerous. Toxins in a discarded laptop, for instance, include cancer-causing 
heavy metals and hormone-disrupting flame retardants. To get copper out 
of tangled wire, workers simply burn it and try to dodge the dangerous 
fumes. Circuit boards, meanwhile, are bathed in cyanide to release gold, 
with the poisonous residue dumped in drains and rivers.

According to a new study by the Solving the E-Waste Problem (StEP) 
Initiative, the United States and China were responsible for nearly half 
the world’s total in market volume of e-waste in 2012, which includes 
anything with a battery or electric power cord.

The per capita figures of e-waste generation  go like this:  The United 
States has the highest figure of major countries  at 29.8 kg per capita; Chi-
na generates about 5.4 kg per person,  but it is behind other places includ-
ing Singapore, UAE, Qatar, Switzerland, Hong Kong and Luxembourg.

The StEP Initiative, which is a partnership of United Nations organiza-
tions, industry, governments and non-governmental organizations, wants 
to help countries better understand their e-waste streams and help build 
legislation and processes to deal with it. There is a great deal of variability 
in the effectiveness of e-waste programs between and within countries. 

"Although there is ample information about the negative environmen-
tal and health impacts of primitive e-waste recycling methods, the lack 
of comprehensive data has made it hard to grasp the full magnitude of 
the problem," says Ruediger Kuehr, executive secretary of the StEP Initia-
tive. "We believe that this constantly updated, map-linked database show-
ing e-waste volume by country together with legal texts will help lead to 
better awareness and policy making at the public and private levels."

The StEP Initiative’s interactive map has details on each country’s e-
waste numbers and regional or federal rules about how to dispose of the 
waste. The timing is critical as global e-waste is expected to rise 33 percent 
to about 72 million tons per year by 2017.

Yet another study by MIT and the U.S. National Center for Elec-
tronics Recycling of  the e-waste generated in the United States  found 
that nearly two-thirds of the used electronics in 2010 were collected, yet 
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only about 8.5 percent of those collected units were exported to secondary 
markets. 

Different technologies also have vastly different paths from the United 
States. Larger items, such as televisions and monitors, are more likely to 
end up in Mexico, Venezuela, or Paraguay, while mobile phones are more 
likely to go to Asia or Latin America. Overall, Latin America and the 
Caribbean are the most common destinations for products, with Asia fol-
lowing and then Africa being the least common destination for North 
American e-waste.

The studies help provide a clearer picture of the fate of global e-waste, 
but much more can be done, as per experts monitoring the field.
Indian Scenario

Putting the onus of re-cycling of  e-waste on the producers, the Ministry of En-
vironment and Forest (MoEF), Govt. of India, brought out its e-waste (manage-
ment and handling) Rules, 2011, explaining  the producers’ liability for recycling 
and reducing e-waste in the country. The rules came into effect from May 1, 2012.

As per this, the personal computer manufacturers, mobile handset mak-
ers and white goods makers are required to come up with e-waste col-
lection centres or introduce ‘take back’ systems.   The ministry gave the 
producers of electrical and electronic equipment a breathing period of one 
year to set up their collection centres. The rules come under the Environ-
ment Protection Act (EPA).

India, at present, generates about 400,000 tonnes of e-wastes annually 
of which only 19,000 tonnes are getting recycled according to the recent 
data by hardware manufacturers association, MAIT.

According to MAIT, around 40 per cent of the unused and obsolete 
electronic products sit idle at homes, godowns and warehouses as one does 
not know what to do with it or there is no systematic mechanism to dis-
pose it.

Under these rules, producers are required  to make consumers aware 
about the hazardous components present in the product. Also, instruc-
tions for consumers for handling the equipment after its use along with 
the do's and don’t’s. They will also have to give information booklets to 
prevent e-waste from being dropped in garbage bins.

However, according to the rules, bulk consumers such as enterprises 
and government will be responsible for recycling of the e-wastes gener-
ated by them. The bulk users have to ensure that the e-waste generated by 
them is channelized to authorised collection centres or is taken back by 
the manufacturers.  

The State Pollution Control Boards are required to prepare and 
submit to the Central Pollution Control Board (CPCB) an annual 
report with regard to implementation of these rules, by September 30   
of every year.
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On receiving which, the CPCB will have to prepare a consolidated annual 
review on management of e-waste and forward it to the government along 
with its recommendations by December 30 of every year.

[For details: http://www.step-initiative.org, http://www.envfor.nic.in]

With the advent of Big Data necessitating an increase in computing and 
networking power to manage the vast amount of information available, a new 
generation of ICT systems inspired by the operating principles of the brain has 
emerged. Novel solutions toward improved information processing in 
computer networks/hardware are being sought from a multidisciplinary 
approach, using knowledge from neuroscience and applying it to computer and 
network architecture. Stemming from the premise that the brain is an ideal model 
for information processing, in recent years multiple examples of bio-inspired 
systems have emerged. For example, ant algorithms used to trace optimal paths in 
communication networks.

Neuroscientists are making game-changing discoveries in their 
understanding of the full-scale functional models of the brain, yet nobody 
has a complete picture of how the brain works, even less at the level of higher 
cognition - how we perceive, how we remember, how we act -. Recent advances in 
data acquisition techniques about the brain’s anatomic-functional organization and 
cognitive processes have allowed the scientific community to start analyzing and 
understanding the brain’s structure and its cognitive and transmission processes. 
This offers a unique opportunity for the design of novel ICT systems inspired by 
the brain’s structure, as well as by its cognitive and adaptive processes. Recently, 
some of the main companies in the ICT sector such as IBM, Qualcomm or Intel 
have launched pioneering projects for the design of brain-inspired ICT systems.

In this context, the Madrid research institute, IMDEA Networks has 
launched a research project on BRAin inspired Data Engineering (BRADE-
CM).   BRADE has the ambitious goal of contributing to a new generation 
of computation and information processing systems for large-scale datasets 
inspired by how the brain processes information, learns, makes decisions and 
copes with large amounts of data.

[For details:  http: www.networks.imdea.org/] 

Brain-inspired Information Processing  
 New Generation ICT architectures

Tech line
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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. . .

 Medicine Gets Personal
How can Americans get better healthcare for less money? By 

replacing fee-for-service medicine  with monthly fees for doctors.
Magazine:  TIME   December 29, 2014 - Jan. 5, 2015

 Cybercrime: Thieves in the Night
Crime has been falling in Britain as well as in much of the rich 

world. Car related theft fell by 79% since 1995, burglary by 67%. The 
decline is partly due to technology: car immobilisers, house alarms, 
CCTV and DNA databases etc.  Meanwhile, crime has moved online. 
The term cybercrime covers everything from sophisticated attacks on 
government websites to e-mails offering fake prizes.

Magazine: The Economist  December 20th, 2014

•	 That  was obviously  a great move as it gave the missing pieces in the jigsaw.
•	 My recollections will be personal and, given the space constraints, seriously 

abridged.
•	 Nanotechnology is a multidisciplinary science that looks at how matter 

can be manipulated at molecular and atomic levels to make things cheaper, 
cleaner, safer, stronger, or smarter.

•	 Cyberattacks take an immense toll on the global economy, costing up to $575 
billion per year.

•	 Supertyphoon, Haiyan, that hit Philippines in November last year was 
the fiercest storm on record ever to make landfall anywhere, with wind speeds 
exceeding 300 km/h.
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Books 

Technopoly: The Surrender of Culture to 
Technology

 Author:  Neil Postman
 Publisher: Vintage Books, New York   1993                   

This book is about the  relation of technology 
to culture. The  relation, as the author sees it, is 
one in which culture is subservient to and con-
trolled by both invisible (I.Q. scores, statistics, polling techniques) and 
visible (television, computers, automobiles) technologies. Technology, 
Postman admits, is a friend but mostly it is a "dangerous enemy" that 
"intrudes" into a culture "changing everything", while destroying "the 
vital sources of our humanity".

 Being Digital
 Author: Nicholas Negroponte, Founding        
       Director,  MIT Media Lab

Published by: Vintage Books, 1995  

High performance has always required 
shrewd strategy and superb execution.  But 
Rich Karlgaard argues that there is now a third 
element —your company’s values, that’s requi-
red for competitive advantage. He examined a variety of enduring 
companies and found that they have one thing in common: all have 
leveraged their deepest values alongside strategy and execution, allo-
wing them to fuel growth as well as weather hard times.

Let us be grateful to the people who make us  
happy; they are the charming gardeners who 

make our souls blossom.

- Marcel Proust

When you improve a little each day, eventually big things occur. 
When you improve conditioning a little each day, eventually you 
have a big improvement in conditioning. Not tomorrow, not the 

next day, but eventually a big gain is made. Don't look for the big, 
quick improvement. Seek the small improvement one day at a time. 

That's the only way it happens -- and when it happens, it lasts.
- John Wooden
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Lead in Paints
Children at Risk

  Lead (Pb) is a metallic element and is highly toxic in all its forms, especial-
ly to very young children. It is a known neurotoxin which damages, destroys 
or impairs the function of the nervous system. As per the WHO report lead 
accounts for about 0.6% of the global burden of disease (WHO 2009).

Full report of WHO:    http://www.who.int/ceh/publications/leadguid-
ance.pdf

Scientific evidences have also established that children are the most vulner-
able population and can be seriously impacted even at very low levels of lead 
in blood. The younger the child, the more harmful lead can be. Unborn chil-
dren are the most vulnerable. The adverse effects of lead exposure in children 
include intellectual and behavioral deficits making lead exposure an important 
public health concern with huge social and economic cost to nations. 

Lead based paints have since long been associated with elevated blood lead 
levels in children and a cause of serious health concern. Many countries across 
the globe have either phased out lead from paints or have put standards to 
regulate and control lead content in paints.  People who live in developing 
countries are at higher risk of lead poisoning because those countries often 
have less strict rules regarding exposure to lead.  

Lead-based paint and lead-contaminated dust in older buildings are the 
most common sources of lead poisoning in children. Other sources include 
contaminated air, water and soil. Adults who work with batteries, do home 
renovations or work in auto repair shops also may be exposed to lead.

Doctors usually use a simple blood test to detect lead poisoning. A small 
blood sample is taken from a finger prick or from a vein. Lead levels in the 
blood are measured in micrograms per deciliter (mcg/dL). A level of 5 mcg/
dL or higher indicates the child may have unsafe levels of lead in the blood and 
should have their blood tested periodically. If levels become too high — gener-
ally 45 mcg/dL or higher — the  child should be treated. 

Toxics Link, a Delhi-based non-profit  environmental NGO founded in 
1996, is engaged in disseminating information to help strengthen campaigns 
against toxic pollution, provide cleaner alternatives etc. They have  been work-
ing on the issue of lead in paints since 2006. 

[For details:  http://toxicslink.org/,  http://www.nlm.nih.gov,http://www.
mayoclinic.org]

Health Line
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A fungus  is any member of the fungus 
kingdom -- this includes yeasts, molds and 
of course, mushrooms.  Fungi are used in 
pharmaceuticals, help control pests that 
threaten our crops and play many vitally 
important roles in our ecosystems.  

While mushrooms might be the most 
familiar part of a fungus, most of their bod-
ies are made up of a mass of thin threads, 
known as a mycelium. These threads act as 
a kind of underground internet, linking the 
roots of different plants. That tree in  our 
garden is probably hooked up to a bush several metres away, thanks to mycelia.

The more we learn about these underground networks, the more our ideas about 
plants have to change. They aren't just sitting there quietly growing. By linking to 
the fungal network they can help out their neighbours by sharing nutrients and in-
formation – or sabotage unwelcome plants by spreading toxic chemicals through the 
network. This  "wood wide web",    it turns out, even has its own version of cyber-
crime.  Fungi have been called 'Earth's natural internet'.

Around 90% of land plants are in mutually-beneficial relationships with fungi. 
The 19th-century German biologist Albert Bernard Frank coined the word "mycor-
rhiza" to describe these partnerships, in which the fungus colonises the roots of the 
plant.

In mycorrhizal associations, plants provide fungi with food in the form of carbo-
hydrates. In exchange, the fungi help the plants suck up water, and provide nutrients 
like phosphorus and nitrogen, via their mycelia. Since the 1960s, it has been clear that 
mycorrhizae help individual plants to grow.

Fungal networks also boost their host plants' immune systems. That's because, 
when a fungus colonises the roots of a plant, it triggers the production of defense-
related chemicals. These make later immune system responses quicker and more ef-
ficient, a phenomenon called "priming". Simply plugging in to mycelial networks 
makes plants more resistant to disease.

  In short, hidden under   our feet is an information superhighway that allows 
plants to communicate and help each other out. It’s made of fungi.
[For details: http://www.wholeearth.com, http://qz.com, https://www.reddit.com]

Internet of  Fungus
Plants Talk to Each Other  

Tech line
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In Forthcoming Issues

Fastest Wireless Internet
Millimeter Waves 

“The huge spread of portable smart phone, tablets and the increasing de-
mand of services hungry for data, such as high definition TV, videoconferenc-
ing and online games, are posing formidable challenges with the congestion 
of the available spectrum and the limits of present technology.” says Claudio 
Paoloni, Lancaster University’s Professor of Electronics.  

The answer lies in the exploitation of unused portions of the spectrum, at 
much higher frequencies.

A European team of engineers are working on the world’s first W-band 
wireless system, heralding the arrival of cost effective, high speed internet eve-
rywhere, every time.

This ‘millimeter wave technology’ for high speed wireless mobile and fixed 
point Internet makes use of  the extremely high frequency waves found in 
the spectrum between microwaves and infrared waves. Considered as the 
most promising and cost effective solution for the future, this makes use of the 
recent outstanding advancements in the field of vacuum electron devices and 
solid state electronics using millimeter wave frequencies. 

The ground-breaking £2.8 million TWEETHER project, funded by Horizon 
2020, the biggest EU research and innovation programme ever, will result in a 
powerful and compact transmission hub, based on a novel travelling wave tube 
power amplifier and an advanced chipset in a compact terminal, with performance 
far outweighing any other technology. The project is expected to set an important 
milestone in ‘millimeter wave technology’ for high speed wireless mobile and fixed 
point Internet.

 [For details: http://www.lancaster.ac.uk, Lancaster University]

•	 New Hydrogel: Dominated by electrostatic repulsion, rather than 
attractive interactions

•	 'Feel Fuller' Food Ingredient: To help overweight people  to prevent 
them from gaining more weight

•	 Prosthetic 'Smart' Skin: Synthetic skin with sensors to replicate a 
skin-like sense of touch for  prosthetics

•	 Gasoline from E.Coli: A renewable, environmentally safe fuel source
•	 Restoring Lost Memories: Hope for patients in the early stages of 

Alzheimer’s disease
•	 Twelve times more information than the human eye: New imaging 

system with  36 color channels  

Tech line
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Books Scan

I Am Malala:  The Girl Who Stood Up for 
Education and Was Shot by the Taliban
Authors: Malala Yousafzai and Christina Lamb 
Publisher: Little, Brown & Co.2013, 464 pages $8

Being Mortal: Medicine and What Matters in the End 
Author :  Atul Gawande
Publisher: Metropolitan Books 2014, 304 pages  $13

When the Taliban took control of the Swat Valley 
in Pakistan, one girl spoke out. Malala Yousafzai 
refused to be silenced and fought for her right to an 
education.

On Tuesday, October 9, 2012, when she was 
fifteen, she almost paid the ultimate price. She was shot in the head at point-
blank range while riding the bus home from school, and few expected her to 
survive.

Instead, Malala's miraculous recovery has taken her on an extraordinary 
journey from a remote valley in northern Pakistan to the halls of the United 
Nations in New York. At sixteen, she has become a global symbol of peaceful 
protest and the youngest nominee ever for the Nobel Peace Prize. 

I Am Malala is the remarkable tale of a family uprooted by global terrorism, of 
the fight for girls' education, of a father who, himself a school owner, championed 
and encouraged his daughter to write and attend school, and of brave parents who 
have a fierce love for their daughter in a society that prizes sons.

I Am Malala will make you believe in the power of one person's voice to 
inspire change in the world. 

Medicine is generally believed to improve 
longevity but rarely does one think of medicine 
mproving  the process of life's end.  In Being Mortal, 
surgeon and author Atul Gawande addresses   this 
issue from the sociological point of view. Gawande 
argues that more than increasing the life span 
medicine should pay attention to   increasing  the 
quality of life. Gawande offers examples of models that make the last moments 
of life rich and dignified. A good end is as desirable a goal as a good life.

[R Narayanan]

This month we are presenting a few  books selected from among the most celebrated ones of the 
recent  past. Hope this deviation from the regular way would be well accepted.
EKL Editorial Team
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Books Scan

The Innovators: How a Group of Inventors, 
Hackers, Geniuses and Geeks Created the Digital 
Revolution
Author: Walter Isaacson, Author of  biography of  Steve Jobs
Publisher:  Simon & Schuster, 542 pages, $35 

 The Innovators  contains  biographies of a large 
number of ingenious scientists and engineers like 
Steve  Jobs and his Apple co-founder Steve Wozniak 
- “forerunners” who, over the past century or so, 
came out with several path-breaking innovations, 
say,  transistor, microprocessor,  programmable computer & its software,  PC,  
graphic interface etc. These in turn were among the technological foundations 
for the videogame, the Internet & Web, the search engine, the online crowd-
sourced encyclopaedia etc.

ALL THE  LIGHT  WE CANNOT SEE
Author:  Anthony Doerr
Publisher:  Scribner, 531 pages, $27

It is a novel about a blind French girl, Marie-
Laure and a German boy Werner whose paths col-
lide in occupied France as both try to survive the 
devastation of World War II. lives with her father in 
Paris near the Museum of Natural History, where he 
works as the master of its thousands of locks. When 
she is six, Marie-Laure goes blind and her father builds a perfect miniature of 
their neighbourhood so she can memorize it by touch and navigate her way 
home. When she is twelve, the Nazis occupy Paris and father and daughter 
flee to the walled citadel of Saint-Malo, where Marie-Laure’s reclusive great-
uncle lives in a tall house by the sea. With them they carry what might be the 
museum’s most valuable and dangerous jewel.

In a mining town in Germany, Werner, an orphan,  grows up with his 
younger sister, enchanted by a crude radio they find. Werner becomes an ex-
pert at building and fixing these crucial new instruments, a talent that wins 
him a place at a brutal academy for Hitler Youth, then a special assignment 
to track the resistance. More and more aware of the human cost of his intel-
ligence, Werner travels through the heart of the war and, finally, into Saint-
Malo, where his story and Marie-Laure’s converge.

Impressively, it is really  an entertaining feat of storytelling.
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Journals Scan

Scientific American
December 2014

This year-end issue of Scientific American presents 
10 world changing ideas  that are problem solving, 
planet-improving, and lifesaving advances, expect-
ed to drive progress in the years ahead. The break-
throughs discussed include tools for reprogramming 
living cells and rendering lab animals transparent;   
ways of powering electronics with sound waves and 
saliva; smartphone screens that correct for the flaws 
in your vision; Lego-like atomic structures that could produce major adavanc-
es in superconductivity research etc. 

EKL is proud and happy to  draw your attention to this legendary issue of 
Scientific American.
Highlights of Contents:
•	 The Gene Genie: A new DNA tool will revolutionize medicine 
•	 Reprogrammable Cells: Taking control of cells by squeezing them
•	 Transparent Organisms:  A Body Worls-inspired method promises to 

speed up biomedical research
•	 Vision-Correcting Displays: Self- correcting screens on smartphones 

and iPads tailor themselves to a viewer's vision - no glasses necessary
•	 Ultrahard Recyclable Plastics: Ecofriendly polymers strong enough to 

use in cars and airplanes
•	 Wireless Charging with Sound Waves: An efficient way to beam electric-

ity through the air
•	 Batteries that Capture Low-grade Waste Heat:  Banks of batteries 

could line the walls of factory smokestacks or power plants, converting 
low-grade excess heat into electricity

•	 Video Cameras for Nanoparticles: Electron microscope resolution for 
quick-and-dirty industrial applications

•	  Pain That Won't Quit: New insights into the causes of chronic pain are 
leading to fresh ideas for combating it  

•	 The Jet Stream Is Getting Weird: Dramatic changes in high-altitude 
winds could cause the extreme summers and winters of the past four years 
to become the norm.

•	 The Storm God's Tale:  Newly discovered Maya artwork illuminates an 
ancient clash.

•	 Immunity's Illusion: Mathematical simulations of flu infections suggest that an old-and 
somewhat odd-idea about how the immune system works might just be true.

•	 The Spider's Charade: Studies of spiders that impersonate ants reveal that 
there is much more to the phenomenon of mimicry than meets the eye.

•	 Atomic-Scale Legos
•	 Fossil Hunting in the Milky Way

     [Source: EKL Knowledge Centre]
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Journals Scan

IEEE SPECTRUM
December 2014

It is likely that  Li-Fi,    based on visible light 
communications,   will be ruling the wireless Internet 
scene, especially in industrial settings in the near future 
as it gets ready to compete with Wi-Fi, the     wireless 
technology currently in use.

LEDs, the preferred choice for lighting these days, 
are emerging as the enabler by  opening a new wireless 
pathway for linking mobile devices to the Internet, with 
the potential for wider bandwidth and quicker response time than Wi-Fi. Researchers 
led by  Harald Haas, chair of mobile communications at the University of  Edinburgh, 
U.K, jointly with researchers from the Universities of  Cambridge, Oxford, St. Andrews, 
and Strathclyde have developed a CMOS digital-to-analog converter that helps LEDs 
act as communications devices.

They are pursuing  ultra parallel visible light communication, which would use 
multiple colors of light to provide high-bandwidth linkages over distances of a few 
metres. Such a Li-Fi system, as it’s been dubbed, could supplement or in some instances 
replace traditional radio-based Wi-Fi, they say. But taking on such a broadly used radio 
technology is an uphill battle.

Recently, the team demonstrated such a system that used commercially available red, 
green, and blue LEDs as both emitters and as photodiodes to detect light. By doing that, 
they created a system that could both send and receive data at aggregate rates of 110 megabits 
per second. When transmitting in one direction only, they reached a rate of 155 Mb/s.

But Prof. Haas says that this version is limited by existing LEDs, and by the use 
of LEDs as transmitters and detectors at the same time. Members of the consortium, 
however, have created a better LED, which provides a data rate close to 4 gigabits 
per second operating on just 5 milliwatts of optical output power and using high- 
bandwidth photodiodes at the receiver. With a simple lens to enhance the distance, 
they can send data 10 meters at up to 1.1 Gb/s, and soon they will increase that to 15 
Gb/s. The 802.11ad Wi-Fi standard for the 60-gigahertz radio band reaches just under 
7 Gb/s, so Li-Fi would more than double that rate.

This issue of SPECTRUM discusses the topic in detail.
Highlights of other Contents:
•	 Robots Get a Grip:  An alien-looking hand with three rubbery fingers could let 

robots handle common items as well as humans do.
•	 Disrupting Energy: What two Googlers learned from a failed attempt to find the 

renewable energy source oftomorrow.
•	 The Road to Maxwell's Equations: 150 years on, a look at the theory of 

electromagnetism's path to acceptance.
•	 The Wax Rocket: Hybrid rockets are safe but lack the oomph needed for most 

space launches. Using a paraffin fuel could give them a big boost.
•	 Inside the Dynomak: A look at a fusion technology that claims to be cheaper 

than coal.
•	 Annual roundup of cool gadgets and gizmos for techies.

[Source: EKL Knowledge Centre]
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One child, one teacher, one pen and  
one book can change the world.

-  Malala Yousafzai
Nobel Laureate 2014
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