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Global resources are dwindling at an alarming rate, with over-
consumption, wastage, and of course, genuine use as well by the ever 
increasing population. In this context, the promotion of Frugal Innovation 
or Frugal Engineering in all walks of human activity makes real sense – that 
is, the ability to generate more business and social value while significantly 
reducing the use of scarce resources.

'Do more with less', the age old adage, is in the agenda of many socially 
committed institutions and business houses and frugal innovation is the 
method to practice this to address the concerns of cost-conscious and eco-
aware society, in general and consumers, in particular. 

The term 'frugal engineering' was coined by Carlos Ghosn, the joint 
chief of Renault and Nissan, auto-majors. It is the process of reducing 
the complexity and cost of goods or services without sacrificing quality, 
and also making it affordable to all. Often, the Pareto Principle (Courtesy: 
Italian economist Vilfredo Pareto) or simply, the 80-20 Rule, can be 
applied in many of them. For example, in the case of an ordinary mobile 
phone, there may be some non-essential features, not regularly used by all. 
But their incorporation would call for more materials and labour, which 
could very well be avoided. This is true in many other areas of human 
activity and re-look at them from frugal innovation angle may help to 
conserve the resources. 

Frugal engineering will be of great relevance to developing countries, 
as a flexible approach that perceives resource constraints as a growth 
opportunity. According to Paul Polman, CEO of Unilever, at the current 
rate of consumption, by 2030 we would need two planets to supply the 
resources we need and to absorb our waste. To implement his daring 
“do more with less” strategy, Polman is infusing frugality into all aspects 
of Unilever’s business, say, using lower-emission trucks to distribute its 

products, making R&D teams to reformulate the existing 
products like soaps and detergents to use less water and 

packaging and pollute less. 
 Probably, the hectic activities in frugal innovation 

landscape now under way at many universities and 
business establishments, may save the Mother Earth 

from the present unsustainable situation.

Frugal Innovation - The Wave is Active
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Nature Line

Cherry is the fruit of any of the various trees belonging to the genus 
Prunus, of the rose family, consisting of a pulpy, globular drupe (fleshy 
fruit) enclosing a smooth single seed. It is sometimes called a stone fruit 
to indicate the hardness of its seed inside. A berry, on the other hand, is 
any small edible fruit. Botanically berry is a fleshy fruit produced from 
a single ovary. Berry is the most common type of fleshy fruit in which 
the entire ovary wall ripens into an edible pericarp. The seeds are usually 
embedded in the flesh of the ovary. Grape is an example. Grapes are 
classified as true berries (there are also false berries which are look-alikes) 
because the fruit wall or pericarp is fleshy all the way through. Today 
there are nearly 200 cultivated varieties of grapes. Grapes are loaded 
with vitamin A, C, and B6. They also contain potassium, calcium, 
magnesium, and folic acid. A variety called Oregon Grapes is known to 
be anti-inflammatory and anti-bacterial in nature.

Cherries and berries are very attractive in their varying colours. 
Berry colours are due to natural plant pigments, many of which are 
polyphenols, such as the flavonoids, anthocyanins, and tannins, localized 
mainly in berry skins and seeds. Berry pigments are usually antioxidants. 
Berries are usually juicy, round or semi-oblong, brightly coloured, sweet 
or sour, sometime with many seeds. Many berries, such as the tomato, 
are edible, but some others in the same family, such as the fruits of the 
deadly nightshade are poisonous. Some berries, such as Capsicum, have 
space rather than pulp around their seeds.

Many berries and plants of some berries have medicinal importance. 
For example, every part of the plant of Nanny-berries can be put to 
some medicinal use. The Indian Plum berry, an oval-shaped fruit that is 
green and hard at its inception and turns reddish to black-purple when 

Cherries and Berries
Natural Vitamins and Antibiotics
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ripe with a mixed taste of sweet-sour-astringent, is mostly advised for 
diabetics to eat. Sea-buckthorn berries which are grape-sized orange 
berries that are found in the Himalayas are rich in antioxidants and 
vitamins that help lose weight and keep away from dementia. The 
consumption of Bearberries lowers the uric acid content in the body. It 
also helps bring relief from pain due to kidney stones. Herbal tea made 
from leaves of bearberries is used to cure nephritis. Crowberries are used 
by Native Americans to heal sore eyes.

Cherries and berries, sliced raw or dried, are added to food items 
like ice creams, milkshakes, jams, tarts, salads, cake mix, muffins, juices, 
jellies, compote, sauce, purée, pies, muffins, smoothies, syrups and other 
beverages. Sometimes they are dried and used as raisins. Berries are also 
used as colouring agents in food as well as for making wines.

Many research studies have been conducted to establish the health 
benefits of berries.

New research reveals the exciting fact that blueberries provide an 
effective way to lower cholesterol without the dangers of statin drugs. 
In fact, the research shows that a compound in blueberries acts just 
as effectively as statin drugs to reduce the levels of bad cholesterol. 
Regularly eating Goji berries, the Himalayan wonder fruit with high 
nutrition value and antioxidant content may help reduce stress and fight 
early aging. Also known as wolf berries, they are usually cooked before 
consumption. They are used to prepare herbal tea, wines, rice congee, 
goji juice, etc. They contain 11 essential and 22 trace dietary minerals, 
18 amino acids, 6 essential vitamins, carbohydrates, proteins, fats, 
dietary fiber, etc. A new study by Tufts University researchers has found 
that following a diet rich in berries may slow down the aging process of 
the brain and keep it sharp.

A good number of berries have the word as a part of the name. Berries 
such as blueberries, cranberries, strawberries and raspberries are rich in 
disease-fighting phytochemicals that prevent and even reverse serious 
diseases like cancer, diabetes, heart disease, stomach ulcers. Bilberries 
are believed to improve night vision. Fresh or dried raspberry leaves are 
used as herbal tea to regulate menstrual cycle. Eating grapes regularly 
in the morning is believed helping weight-loss. Elderberries, also called 
Sambucus, have antioxidant properties that reduce cholesterol, boost 
vision, enhance the immune system, and also reduces heart problems, 
coughs, common colds, influenza, bacterial and viral infections, 
tonsillitis.

Barberries and berries like Honeysuckle are rich in calcium, 
magnesium, potassium, vitamin C, and quercetin, an acid that fights 
free radicals. They are used as traditional Chinese medicines for ages. 
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Barbados Cherries, also known as Acerola, native to West Indies and 
Central America have a vitamin C content almost 65 times more than 
that in an orange!

False berries are berries not considered as true berries but look 
alikes. Chokeberries, Ligon Berries, also called Cowberries, Foxberries, 
Cranberries, Crowberries, Blueberries, Huckleberries, Bilberries, Juniper 
Berries, etc. are examples.

Some varieties of berries are called compound fruits. Raspberries, 
Strawberries, Blackberries, Dewberries, Salmonberries, Boysenberries, 
Bayberries, Mulberries, Cloudberries, Chehalem Berries, Loganberries, 
Thimbleberries, Wineberries, Juneberries, Serviceberries, Marionberries, 
Tayberries, Youngberries, Olallieberries, Saskatoon Berries, etc. are 
examples. There are berries specific to certain countries and geographic 
regions. They are identified by local names. In general, they are rich in 
many nutrients essential for human body like different vitamins, fibers, 
cellulose, minerals like manganese, magnesium, iron, calcium, potassium, 
copper, and carotene, proteins and antioxidants. Consumption of berries 
can considerably reduce risk of dangerous diseases.

Some wild berries are known to be poisonous. Even birds and animals 
avoid eating them.

[CGS]

Health Line

A chemical that fungi secrete to defend their territory is showing 
way for chemists from MIT and the University of Illinois at Urbana-
Champaign (UIUC) to develop anti-cancer drugs. They have 
synthesized and tested some 60 compounds that may hold promise for 
their ability to kill human cancer cells. 

Many of the compounds tested in their study, known as 
epipolythiodiketopiperazine (ETP) alkaloids, are naturally produced 
by fungi. Scientists believe these compounds help fungi prevent other 
organisms from encroaching on their territory. The compounds that 
kill cancer cells appear to be very selective, destroying them 1,000 
times more effectively than they kill healthy blood cells.

 [Source: Massachusetts Institute of Technology]

Anti-cancer Drugs from Fungi 

Nature Shows the way
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Technology
Through the Ages - Part 22

Tech Line

Video Recorder: The early Video Recorders of the 1950’s stored the 
electrical impulses corresponding to the visual information on a magnetic 
tape as in the earlier audio recording. Tapes were later followed by 
Video Cassettes in the 1960’s. CCD’s made possible miniaturized video 
recording of the image in digital memories rather than on a magnetic 
medium. 
CCD (Charge-coupled Device): This semiconductor device, converting 
light energy into electrical impulses, was invented in 1959 by George 
Smith and Willard Boyle of the Bell Labs. CCD’s are used in a host of 
electronic devices such as digital cameras, scanners and fax machines. 
Fifty years later, these two scientists received the 2009 Nobel Prize for 
Physics. 
Digital Camera: An outgrowth of Video Tape Recorder (1951) and 
CCD, Digital Cameras find use in still/movie photography both at 
home and highly professional environment. Advanced versions are used 
in Space Technology for imaging the earth and celestial bodies. 
Fluorescent Lighting: The so-called fluorescent lamps appeared in the 
market in 1938. Initially used for floodlighting and advertising, this new 
generation of lighting soon invaded the workplace and home because 
of their much greater light output efficiency compared to the earlier 
incandescent, tungsten filament bulbs, and also because of the similarity 
of its spectrum (color content) with that of sunlight.
LED (Light Emitting Diode): A semiconductor device, the LED 
developed in the 1960s produces light in response to an tiny electric 
current. They can be found everywhere now from instrument displays 
and flat TV screens. Because they have very high light output efficiency 
(for a given electrical energy input), they have entered to homes and 
public placed for illumination. The day will not be far off before LED’s 
replace fluorescent lamps. 
Fuel Cell: The possibility of combining Hydrogen and Oxygen (reverse 
of electrolysis) to generate electricity and water was demonstrated in the 
19th century itself. But operational Fuel Cells were rose to prominence 
during the Space Age because they produce electricity as well as water 
necessary in manned space vehicles. 
Microwave Oven: This is a typical fallout from military research on 
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microwave radars during World War II. On exposure to microwaves (of 
frequency of about 2450 MHz), water molecules in the raw food are 
agitated into a resonant vibration, simultaneously getting heated in the 
process. The food thus gets cooked directly while the container remains 
unaffected. This makes microwave cooking far more energy efficient 
than electric heating.
Music Synthesizer: Robert Moog developed music synthesizers with a 
keyboard in the 1960’s. Subsequent developments in digital technology 
vastly enhanced the versatility of Synthesizers enabling to reproduce an 
amazingly wide range of sounds at will.
Ballpoint Pen: The mundane ball point pen was invented in 1938 
by the two Biro brothers of Hungarian origin. They patented several 
improvements for use by Air Force pilots. These pens relied on capillary 
action rather than gravity for the ink flow with the result that they did 
not leak with changes in pressure.
DDT & Chlordane: These powerful insecticides were developed 
respectively in 1939 and the mid 1940’s. The Swiss chemist Paul 
Hermann Muller got the Nobel Prize for Physiology/Medicine in 1948 
for discovering the insecticidal properties of DDT (Dichloro Diphenyl 
Trichlorethane). Both these insecticides were banned from agricultural 
use on account of their persistence in the environment.
Composite Materials: GRP (Glass-Reinforced Plastic), also known as 
Fiberglass was developed in 1938. CFRP (Carbon Fiber-Reinforced 
plastic) appeared in 1960. These novel materials combining good 
strength and light weight are in use for a wide range of products not 
only for military and space purposes but everyday applications.
Nylon: The first synthetic fiber developed in 1935, Nylon could be 
stretched to a very thin thread, which made it an ideal substitute for silk. 
This new material found wide use in parachutes, fine nets, stockings, 
and in fabrics. 
Dacron: This synthetic fiber known also as Terylene, was developed in 
1941 as a follow-up to Nylon. Combining toughness with resistance 
to temperature and wear, this fiber soon found wide use like clothing, 
upholstery, carpeting, photographic film base and sails for small boats. 
Kevlar: This is a polymer fiber that appeared in 1965. It has the special 
quality of combining strength and high temperature resistance. Various 
forms of Kevlar are used in tapes, ropes, fabrics, tyres and bulletproof 
vests as well as for space applications.
Teflon: Technically known as PTFE (PolyTetraFluoroEthylene) was 
discovered in 1938. It is an excellent electrical insulator, and is soft, 
waxy and resistant to weathering. Besides, it is nonflammable, stable 
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under temperature variations, and inert to most solvents. It is used 
widely in industry and non-stick cookware in addition to kidney dialysis 
machines, artificial organs.
Kidney Dialysis Machine: The process of Dialysis for patients with 
failed kidneys was indeed suggested as early as mid-19th century. But 
various technical problems obstructed its application to human beings 
until mid-20th century when anticoagulant, and cellophane membranes 
for ion transfer became available. Willem Kolff, a Dutch physician is 
credited for the development of this life-saving apparatus.
Cardiac Pacemaker: The concept of electrical stimulation of the heart 
muscles was known from the 19th century itself. The first device, 
however, appeared only by the middle of the 20th century. The device 
became progressively smaller in size first with the advent of transistor 
and later the IC’s, and smaller batteries. Inbuilt radio receivers made 
reprogramming possible without removing the pacemaker from the 
body.
Streptomycin: Most effective against Bacillus of Tuberculosis, Streptomycin 
was discovered by Selman A. Waksmann in 1943, who created the term 
Antibiotic to denote antibacterial organisms. He received the 1952 
Nobel Prize in Physiology/Medicine. Like Penicillin, Streptomycin was 
regarded as a wonder drug against many diseases.
Oral Contraceptive: This so-called Pill was developed by Gregory 
Pincus and introduced for public use in 1960. It substantially reduced 
unwanted pregnancies causing considerable changes in social and family 
relationships.
In Vitro Fertilization: This technique of fertilization in a glass container 
(in vitro) was developed by an obstetrician, Patrick Christopher Steptoe 
in 1978. The resulting first test tube baby is Louise Brown. This brought 
to reality the future society foreseen by Aldous Huxley in his novel Brave 
New World. 
MRI (Magnetic Resonance Imaging): Felix Block and Edward M. 
Purcell who shared the 1952 Physics Nobel Prize for developing a 
technique for studying chemical composition based on the phenomenon 
of Nuclear Magnetic Resonance. Later, Richard R. Ernst developed an 
instrument, now in extensive use for medical diagnosis since the 1980’s. 
He won the Nobel Prize for Chemistry in 1991.
Artificial Satellite: Although the principle of rockets and their use in 
launching satellites was developed in the early years of the 20th century, 
it was in Germany under Hitler that modern, operational rockets were 
first developed. These rockets carrying warheads were used in large 
numbers bringing massive destruction to Britain during World War II. 
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After the War, USSR succeeded in launching the first artificial satellite, 
Sputnik - 1, on October 4, 1957. In commemoration of this historic 
event ushering in the Space Age, the period October 4-10 is celebrated 
every year as the World Space Week. The major players in the field during 
the first two decades were only USSR and US, locked in a stiff race. 
There are, of course, several space faring nations in the world today. 
Internet: No words can adequately describe the impact of this wonder 
of wonders of the final quarter of the 20th century, heralding the 
Information Age.

(To be continued)
[P Radhakrishnan]

One day all the employees reached the office and they saw a big 
notice on the door on which it was written: "Yesterday the person 
who has been hindering your growth in this company passed away. 
We invite you to join the funeral in the room that has been prepared 
in the gym".

Everybody felt sad for the death of one of their colleagues, but after 
a while they started getting curious to know who was that man who 
hindered the growth of his colleagues and the company itself. The 
excitement in the gym was such that security agents were ordered to 
control the crowd within the room.

The more people reached the coffin, the more the excitement 
heated up. Everyone was eager to know: "Who is this guy who was 
hindering my progress?" and consoled self: "Well, at last he died!".

One by one the thrilled employees got closer to the coffin, and 
when they looked inside they suddenly became speechless. They 
stood nearby the coffin, shocked and in silence, as if someone 
had touched the deepest part of their soul. There was a mirror in-
side the coffin: everyone who looked inside it could see himself.  
There was also a sign next to the mirror that said:

"There is only one person who is capable to set limits to your 
growth: it is YOU. You are the only person who can revolutionize your 
life. You are the only person who can influence your happiness, your 
realization and your success. You are the only person who can help 
yourself.

Your life does not change when your boss changes, when your 
friends change, when your parents change, when your partner changes, 

Funeral...
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when your company changes. Your life changes when YOU change, 
when you go beyond your limiting beliefs, when you realize that you 
are the only one responsible for your life".

"The most important relationship you can have, is the one you 
have with yourself. Examine yourself, watch yourself. Don't be afraid 
of difficulties, impossibilities and losses: be a winner, build yourself 
and your reality. The world is like a mirror: it gives back to anyone 
the reflection of the thoughts in which one has strongly believed. The 
world and your reality are like mirrors lying in coffins, which show to 
any individual, the death of his divine capability to imagine and create 
his happiness and his success. It is the way you face Life that makes the 
difference."

 [Sourced by: V R U Menon]

“The result of a process which implies the satisfaction of all the le-
gitimate product and service needs, requirements and expectations of the 
consumer at an acceptable price in conformity with mutually accepted 
contractual conditions and the underlying quality determinants such as 
safety and security, hygiene, accessibility, transparency, authenticity and 
harmony of the tourism activity concerned with its human and natural 
environment” - UNWTO Quality Support Committee, 2003.

Quality and sustainability in tourism are inherently linked. Quality 
is the “face” of sustainability.

Quality standards should be ideally supported by government 
through workshops, policy guidelines etc. The events aim also to 
establish networks between stakeholders to ensure long-term benefits 
and bring together different interests such as environmental protec-
tion, increase of profits and social rights. Quality tourism will result 
in a high level of tourist satisfaction and at the same time protect the 
environment and culture of a destination. But it is important to under-
stand that the implementation of quality and sustainability standards 
and norms is a continuing process which needs the involvement and 
co-operation of all stakeholders along the tourism supply chain.

Quality in Tourism
To Protect the Environment and Culture 

Management Line
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In this connection, special mention should be made of the Eu-
ropean Union (EU) wherein quality classifications or standards are 
being implemented throughout. But there are three that merit special 
attention.
(a) STAR Classification

Only implemented in a few countries. These classifications are 
sometimes seen as obsolete and not very reliable except for a few 
examples like France. Some countries have classifications developed by 
entrepreneurial associations, but in these cases there are some difficul-
ties in their application. But the Working Group does not regard these 
as true quality systems, but as tools to better inform the clients about 
the range of products, services and facilities available at a hotel, rather 
than about the quality of its products, services and facilities. These 
classifications pre-date true quality systems.
(b) ISO 9000 series

Not so implemented. It is not felt to be the most suitable system 
for tourism. The number of tourist companies with ISO certifications 
accounts for a small percentage of the total number of ISO certifica-
tions in each country.
(c) EFQM Methodology

Rarely used, although implementation is increasing and there is 
some useful experience of application of this methodology in destina-
tions. The number of EFQM prizes is irrelevant, though there is an 
increasing tendency to implement it. 

Apart from the official classi-fications or standards mentioned 
above, there are many countries that have developed public quality 
systems for destinations (Denmark, France, Spain, Italy). Some other 
countries (Portugal-Qualitur, Spain-Spanish Quality Systems in Tour-
ism, Germany –Viabono) have entrepreneurial associations that are 
carrying out true quality systems.

In fact, there are no clear definitions of quality strategies, but most 
countries are becoming aware of the importance of quality due to in-
creasing consumer expectations and competitive market environment.

 To summarize, the objectives of Quality Standards in Tourism ser-
vices are to improve the overall quality of products and services within 
the tourism industry, raise the levels of demand nationally, regionally 
and internationally, promote competitiveness within the industry and 
provide valuable and reliable information on quality standards for the 
tourist and the travel industry. 
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 Information Explosion 
The Challenge - Part 17

Info Line

The mental exercise of earlier section was a test on ‘self-awareness’. 
Eventhough this mental exercise looks very simple, in general, majority 
of the people will not be able to succeed in their first several attempts 
to introspect exactly as suggested. More often people find it difficult 
to introspect, their mind goes blank, or they may get confused while 
attempting to introspect. Some may feel sleepy, bored or tired. Most 
of the people mistake ‘thinking’ with ‘experiencing’ and vice versa. 
It is also common for people to think, ‘What is this silly thing I have 
been asked to do? Is it not much ado about nothing?’. This is a defensive 
behavior arising out of an overreaction to falsely perceived unconscious 
threats. Such of those who attempt to introspect closing their eyes, may 
sometimes, succeed in their attempts to introspect; but they are likely 
to stray into disconnected thoughts on matters other than the one on 
which they started the introspection in the first place or they may be lost 
in day dreaming! It all depends on the ‘mindset’ and ‘state of mind’ of 
the people at the time of beginning to do the exercise. Sounds, bright 
lights, strong aroma or temperature changes in the immediate external 
environment can interfere with the introspection. If a person is stressed, 
feeling weak or tired, or suffering from any pain, discomforts or disease, 
then the state of mind the individual is in may not be congenial for 

‘The unexamined life is not worth living’ - Socrates

 The definition of quality for the tourism sector must refer to the 
satisfaction of the consumer (viz.) the tourist. But it has to be targeted 
towards the quality of the tourist offer. It is the perception by the tour-
ist of the extent to which his expectations of the product are met by 
his experience of the tourist product. Therefore the satisfaction of all 
stakeholders is essential. Besides, quality must not be exhaustive, but 
must be capable of being experienced by tourists of all economic levels 
and those with special needs (elderly, disabled people). Quality cannot 
be identified with luxury, since it must be present in every kind of 
tourist product or service.

[Dr Raju Narayana Swamy IAS, Ph. D.
Secretary to Govt. of Kerala]
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the said exercise. Those adept at introspection will find it as a natural, 
effortless and refreshing experience.

Present day information technology intensive, fast paced culture 
and consumer oriented lifestyles tend to externalize our thoughts all the 
time enhancing peripheral thinking. We seem to be gradually losing our 
capabilities for deep thinking and introspection. More specifically, the 
unique and amazing higher level of consciousness which we the human 
beings alone seem to possess, viz, self awareness (including the ability 
to focus our attention internally on our thoughts), is seemingly on the 
wane. It looks as if everything in our modern day lifestyle serve only 

Assess Your Own Mental Health
Consider these key characteristics when assessing your own 

mental health:
•	Ability to enjoy life - Can you live in the moment and appreciate 

the ‘now’? Are you able to learn from the past and plan for the 
future without dwelling on things you cannot change or predict?

•	Resilience - Are you able to bounce back from hard times? Can 
you manage the stress of a serious life event without losing your 
optimism and a sense of perspective?

•	Balance - Are you able to juggle the many aspects of your life ? 
Can you Recognize when you might be devoting too much time 
to one aspect, at the expense of others ? Are you able to make 
changes to restore balance when necessary?

•	Self-actualization - Do you recognize and develop your strengths 
so that you can reach your full potential?

•	Flexibility - Do you feel, and express, a range of emotions? When 
problems arise, can you change your expectations - of life, others, 
yourself - to solve the problem and feel better?

You can gauge your mental health by thinking about how you 
coped with a recent difficulty. Did you feel there was no way out of 
the problem and that life would never be normal again? Were you 
unable to carry on with work or school? With time, were you able 
to enjoy your life, family and friendships? Were you able to regain 
your balance and look forward to the future?

Taking the pulse of mental health brings different results for 
everyone; it is unique to the individual. By reflecting on these 
characteristics, you can recognize your strengths, and identify areas 
where your level of mental fitness could be improved.

(Canadian Mental Health Association)
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to promote self-indulgence of all kinds, whereby self-centeredness and 
oversensitivity to self are pampered to unjustifiably inflated levels. Often 
self-centered people become overly self-conscious too. Psychological 
studies unambiguously show that oversensitivity to self is a leading cause 
of feelings of insecurity and associated anxieties and fears in life which 
seem to mercilessly haunt the modern man.

All the above behavioral patterns are natural reactions of human 
mind to various external stimuli. At the same time they also point to the 
lack of a proper and healthy development of the mind and such people 
are vulnerable to the negative impacts of IT applications, particularly 
to sensory overloads. The individual’s responses to the said exercise is 
a pointer to what is happening in his/her mind and is a measure of 
the self-awareness of the person under the influence of IT applications. 
What matters here is, ‘How the mind reacts to the experiences’. This 
exercise is ideally done under the guidance of an expert, in which case 
the responses can be professionally evaluated. More detailed discussions 
are not attempted here, as they are beyond the scope of this article. 

According to WHO (World Health Organization), mental health is 
‘a state of well being in which the individual realizes his or her own abilities, 
can cope with the normal stresses of life, can work productively and fruitfully, 
and is able to make a contribution to his or her community’. WHO stresses 
that mental health ‘is not just the absence of mental disorder’. Positive 
psychology attempts to define mental health as characterised by a state 
of mind possessing certain positive qualities that help people flourish. 
(See the insert for the key characteristics of mental health).

The human brain as the singlemost important organ responsible for 
the cognitive, emotional and behavioral functions and workings may be 
considered as the physical equivalent of the human mind. Therefore we 
may say that the positive health of the brain, is an indicator of the mental 
health of a person. In other words, having a healthy and vibrant brain 
is basic to the positive mental health. However, true to the old saying 
‘healthy mind resides in a healthy body’, the health of the nervous system is 
dependent on the overall health of the body. Also in the ultimate analysis 
it is to be remembered that intelligence is distributed all over the human 
body. Thus it is needless to state that the body and mind are dependent 
on each other.

[Dr H. Ganesh, CA, USA]

I really believe that everyone has a talent, ability, or skill 
that he can mine to support himself and to succeed in life.

- Dean Koontz
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A helpless human in an incompatible circumstance or 
environment is often referred to as ‘a fish out of water’ 
for, a fish is generally known to gasp and die when 
out of its natural environment. But the species of fish 
called the Climbing Perch or the Climbing Gourami 
might hold one from using such a simile. These fishes 
are strange enough to survive in spite of being out of 
water for a long time. Rather oblong in shape with 
a length of about 25 cm, it belongs to the family of 
Anabantidae. Also called the labyrinth fish, it possesses a 
supplemental breathing structure, a labyrinth organ-chamber 
above the gills, which are liberally supplied with blood vessels. This 
enables it to use oxygen from air gulped in through the mouth, which 
diffuses enough with the blood, to survive. 

The Climbing Perch is of the Osteichthyes (bony fishes) class. It 
always has a good reason for leaving its watery home as it possesses an 
instinct to sense an impending drought that may dry up the present 
pool or river. So it sets out in search of a deeper pool or river by climbing 
onto the land. For this purpose it is helped by its hind spiny fins that 
twitch violently to propel in jerky movements. The journey would be 
slow and it would be a long time in finding a new pool. But in such a 
way it is able to cover 700 meters per trip in a humid atmosphere. The 
Climbing Perch, classified under phylum chordate, is of the perciform 
(perch-like) order that enables it, in -between its pursuit to climb and 
perch on trees in the hope of finding water in the hollow of trees. It 
clings to the bark with its gill-covers and climbs. Ultimately it reaches 
its goal and finds a new pool; that means a new life to it.

 This particular fish is said to have originated from Africa to India 
and Philippines. It is primarily a tropical, fresh water fish. 

On the superstitious level, some Malays of Malaysia believe that 
this fish has the supernatural power to ward off or warn against the 
presence of evil spirits in the house. So they keep them in fish-bowls 
in their homes.

[Shoba Nair]

A Fish out of  Water
Climbing Gourami

Nature Line
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An idea which sounds strange 
may become a reality as a result of 
research work being carried out by 
a group of enthusiasts. They dream 
of realizing a drone-supported 
Internet to carry physical objects 
to specified destinations, on a 
network similar to the cell phone 
network.

Although data in the form of 
symbol-text, sound or picture can 
be delivered over the Internet to 
destinations, there are needs to deliver objects, such as medicines 
and biological samples, physically on emergency basis. A new 
idea proposes their delivery to any destinations, including remote 
ones, through unmanned aerial vehicles like drones, bypassing the 
traditional surface routes of roads.

This idea came up last year at the Singularity University, a 
Silicon Valley summer school. The plan is to build a network of 
autonomously controlled, multi-rotor unmanned aerial vehicles to 
carry small objects of specified size. Rather than having a drone to 
carry each package directly from sender to recipient, which could 
involve a long journey beyond the drone’s flying range, the idea is to 
build a network of base stations, each within 10km from the next, 
with drones carrying packages between them.

On arrival at a station, a drone would swap its depleted battery 
with a fully charged one before proceeding to the next station. The 
allocation of specific packages and the routing of drones would be 
handled automatically by computer software, and deliveries would 
thus be possible over a wide area using a series of hops. This is similar 
to the packet switching model that directs data packets across the 
internet. Hence the creators of this new scheme call it the matternet. 
A sender would take the objects to the local matternet station for 
airborne dispatch via drone to distant destinations. However, the 
matternet drones would be constrained to carry objects of weight less 
than 2 kg in a standard container. But the scheme has lifesaving goals 

Matternet 
For Autonomous Transfer of  Physical Objects

Tech Line

18Executive Knowledge LinesMarch 2013



Volume 8 Issue 8 March 2013

Editorial Office
Knowledge House, Mathrubhumi Road, Trivandrum 695 035, India.

Contact: Manager (Knowledge Operations), Tel. 91 471 247 2928
email: ekl@knowledgelines.com eklines@gmail.com www.knowledgelines.com

Chief Editor 
N T Nair 

Technical Editor 
Dr B N Nair

Editorial Board  
Prof. V K Damodaran  

P R Chandran 
Prof. Harimohan Bhattathiri 

Advisory Committee 
Dr. D S Rane 

Dr P M Mathew (Vellore) 
Dr V Nandamohan

Authentication Editors  
Dr. C G Sukumaran Nair 

Simon Zachariah

Cover Design 
S Premkumar

Advertising and Subscriptions 
S N Nair

Consultants
Finance 

R Bhadrakumar FCA 

Production 
Ravisankar K V

Representatives
Kolkata: T R R Menon Mob: +919433011424 

 email: trrmenon@yahoo.com

Mumbai: S G Nair Mob: +919323780029

Determine never to be idle. No person will have occasion 
to complain of the want of time who never loses any. It is 
wonderful how much may be done if we are always doing.

- Thomas Jefferson

in remote areas, and might also have commercial potential to deliver 
small objects on emergency situations.

Two separate groups are reported to be working on the realization 
of the idea. One has formed a company, called Matternet, to develop 
the drone and base-station hardware, and the required software. The 
other group called Aria (“Autonomous roadless intelligent array”) 
is working on standardised protocols, just like those of internet. It 
is reported that both groups have recently started testing their first 
prototypes.

Eventhough the idea of matternet is commendable, some experts 
have expressed skepticism about its practicality. According to them, 
moving objects around in the real world is entirely different from 
moving data packets over the Internet.

[CGS] 
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Improve your concentration.
Use reasoning and fill each row, 
column and 3 x 3 grid in bold 
borders with each of the digits 

from 1 to 9.
Solution on page 46. 

EKL Sudoku 76
[Hard]

7 8 3 4
9 4 1 5

8 9 4 3
4 5 1 2

3 2 5 6

7 1 8 9
4 5 6 1

In Forthcoming Issues

I don't believe you have to be better than  
everybody else. I believe you have to be better  

than you ever thought you could be.
- Ken Venturi

•	  Special Issue, April 2013: Theme: The Chemistry of Life - Genome 
sequencing, its limited use and what more needs to be done studied 
under a discipline called Proteomics. 

•	 Lessons from Reflexes of Cockroaches - For developing steadier robots
•	 Food Safety Management Systems - ISO 22000 and HACCP (Hazard 

Analysis and Critical Control Point)
•	 Tapping Unused Frequency Bandwidth - Solution to Information 

Bottleneck
•	  See-through Windows to Generate Electricity - By ‘spraying’ glass 

surfaces with electricity-generating coatings
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Tech Line

Dr Gordon Moore, a co-founder of Intel, first observed in 1965 that 
integrated circuits, better known as chips or ICs, seemed to follow a 
predictable law: since their invention in 1958, the density of components in 
every chip had doubled each year, and this trend was likely to continue for 
at least a decade. In 1975, Dr Moore modified his prediction, observing 
that component density was doubling every two years. In practical terms, 
the result is that the personal computer performance doubles every 18 
months, a prediction commonly known as Moore's law.

As microcomputers become part of all mobile devices, their users are 
increasingly concerned about battery life as well as raw performance. 
Naturally, they welcome a new analysis by Dr Jonathan G. Koomey 
of Stanford University and his colleagues, which uncovered a new law 
relating to the energy-efficiency of computers, dating back to the era 
of vacuum tubes. The researchers found that the electrical efficiency 
of computing has doubled every 1.57 years since the mid-1940s. In 
other words, for a fixed amount of computational power, the need for 
battery capacity will fall by half every 18 months approximately. Some 
researchers are already building devices that run on “ambient” energy 
harvested from light, heat, vibration or TV transmitters. As the energy-
efficiency of computing continues to improve, this approach will become 
more widespread. Industry observers are already calling this new finding: 

Koomey's Law 

 Energy Efficiency of  Computing

Dr Jonathan G. Koomey
A Consulting Professor at Stanford Univer-

sity, Dr. Jonathan Koomey's most important 
contributions have been in analyzing the economics 
of reducing greenhouse gas emissions, improving 
energy forecasting and policy analysis methods, 
assessing office equipment electricity use, comparing 

estimates of environmental externalities, categorizing market failures 
affecting energy efficiency, and teaching critical thinking skills. He 
identified a long-term trend in energy-efficiency of computing that 
has come to be known as Koomey's law.

[Source: http://www.koomey.com]
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Science Line

The University of Engineering and Technology 
(UTEC) in Lima, Peru has partnered with an 
advertising agency, MAYO-DRAFT FCB, to create 
an advertising hoarding that grabs moisture from the 
humid desert air and converts it into filtered drinking 
water. The advertising hoarding erected along the 
Pan-American Highway contains an electric system 
that takes moisture from the humid air by means of 
reverse osmosis and delivers purified drinking water 
through small ducts at the foot of the hoarding, and 
down to a tap at the base of the structure.

The hoarding is reported capable of producing 96 litres of water 
every day for the locals, or for travellers who stop for refreshment, and 
has already notched up an impressive 9,450 litres of potable water out of 
thin air since its installation in December 2012.

[For details: http://www.utec.edu.pe]

Advertising Hoarding
Acts as Source of  Potable Water

Above all else, go with a sense of humor. It is needed armor. 
Joy in one's heart and some laughter on one's lip is a sign 
that the person down deep has a pretty good grasp of life.

- Hugh Sidey

“Koomey's law”, describing a long-term trend in the history of computing 
hardware. The number of computations per joule of energy dissipated 
has been doubling approximately every 1.57 years. This trend has been 
remarkably stable since the 1950s and has actually been somewhat faster 
than Moore’s law. Jonathan Koomey articulated the trend as follows: 
“at a fixed computing load, the amount of battery you need will fall by 
a factor of two every year and a half.” As computing devices become 
smaller and more mobile, this trend may be even more important than 
improvements in raw processing power for many applications.

Furthermore, as energy costs are becoming an important factor in 
the economics of data centers, the relevance of Koomey’s law will be 
increasingly felt by the stakeholders.

[For details: http://leopoldleadership. stanford.edu]
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Cyberwarfare (Contd):
‘The expanded contours of future warfare are quickly being redefined.

They will involve not just armies and armaments but electronic networks 
and digital warriors. New bloodless battlefields will include a sprawling 
cyberia, and soldiers will include computer jocks sitting in front of monitors. 
There will also be cyberjihadis, or at least some nations will disown them 
and call them non-state actors. Digital mercenaries will also serve private 
interests. While Ghazni and Ghori pillaged temples in search of treasures, 
these marauders will plunder foreign networks for information and money…
China has set the new bar for such warfare with information now emerging 
that digital warriors based in that country have been hacking into top US 
newspapers and email accounts of several American journalists for months 
now’[1]. Recognising the need and urgency posed by looming threats 
of cyberwarfare, worldwide, nations big and small, are scrambling to 
build up cyber armies. China has the biggest and most powerful cyber 
army, considered to be far more powerful than that of USA or any other 
country in the world.

Jeffrey Carr, a cybersecurity analyst and expert, has chosen the 
following cyberwarfare examples as his ‘Top Five Picks’ that were part 
of a military campaign or a violent revolution: (i) Kosovo War May 7, 
1999, (ii) Russia-Georgia War August, 2008, (iii) Operation Cast Lead 
December, 2008 (iv) The Tulip Revolution II December, 2009 - April, 
2010, and (v) The Jasmine Revolution January, 2011. While picking 
these examples Carr said: “I believe that the most important realization 
that one can have about the realities of cyber warfare is that it is neither 

A Perspective on Internet Security 
Threats and Dangers Online - 9

Tech Line

Human conflicts and violence can be traced to seven social sins: ‘Wealth 
without work, Pleasure without conscience, Knowledge without character, 
Commerce without morality, Science without humanity, Worship without 
sacrifice, Politics without principles’ - Mahatma Gandhi

‘The greatest crimes do not arise from a want of feeling for others, but from 
an over-sensibility for ourselves and from an over-indulgence to our own 
desires’ - Edmund Burke 
 (Irish statesman, author, orator, political theorist and philosopher)
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theoretical nor imaginary. When cyber operations like the ones that I have 
listed above are conducted in advance of or during hostilities, they accelerate 
the identification and killing of targets. There is nothing more real than that”. 
For more details and for an eye opening analysis of the implications of 
cyber conflicts refer to [2],[3].

“There is growing potential for the abuse of computers as an instrument 
of war. The obvious issues involve espionage and information threat, but the 
real transformations are much broader” says Professor Stefan Savage [4]. 
In the information age, everything in this world will be intelligent and 
networked. The power we use, the water we drink, the cars, planes and 
trains we travel in, the elevators and air-conditioning in the buildings, 
the mobiles and hand held devises we use, even many of the children’s 
toys, some cloths we wear, and clinical monitoring devices and implants 
within the body - everything will be computer controlled - a situation 
which makes our environment totally open and unprotected thus 
making it highly vulnerable to cyber attacks. A nation’s infrastructure 
can be destroyed without bombing it or sending in saboteurs through 
cyberattacks. The unfortunate part is that very little can be done about 
it in the current spree of exploding digital universe.
Human Nature and Internet Security: The past one decade has 
witnessed an unprecedented surge in all sorts of crimes and antisocial 
activities worldwide. Even a cursory scan of the hundreds of thousands 
of media reports and discussions which have appeared till this date on the 
subject show that, in general, IT applications have been blamed for the 
sudden spurt of crimes. Criminal and antisocial behavior have already 
grown to the proportions of dangerous social maladies in modern times. 
In the present context, just for purposes of illustration, excerpts from a 
very recent newspaper report is quoted here: ‘…..Just that Nirmal, like 
the growing hordes of sex addicts in a country free, mobile, and connected 
like never before, had nowhere to go for his de-addiction. Sex addiction, 
which can ruin families and lives, is on the rise in India with bureaucrats, 
politicians, film stars, doctors and students all falling prey to it. But there 
are very few clinics in the country that recognize this condition, treated as 
it is as the hush-hush disease…..Apart from the anxiety of the patients, in 
a country like India with little security for women (Delhi recorded a 24% 
rise in rape cases in 2012), it can also be downright dangerous. It is easy for 
these addicts to turn into sexual predators’[5]. The said newspaper report 
indicates that an increasing number of otherwise normal people are 
falling a prey to the baits of pornography and other illicit relations and 
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antisocial activities which are easily and freely accessible through mobiles 
with online connectivity.

James Temple, a columnist wrote in San Francisco Chronicle ‘When 
the backdrop of a crime is a novel technology, there is a tendency to assign as 
much blame to the tool as the wielder’[6]. A person with a criminal mindset 
when gets access to the internet, naturally will be tempted to exploit it 
to perpetuate crimes or antisocial activities. On the other hand, when 
weak minded or mentally sick people, those having mental perversions 
or aberrations, and the emotionally insecure or immature people access 
the internet, they fall easy prey to exploitation by other criminals and 
antisocials on the prowl in the cyberworld and they are likely to end 
up committing antisocial or criminal activities using the internet. In 
both these cases it is the human nature that decides the course of action; 
technology provides the environment. Thus irrespective of the progress 
and proliferation of technology or otherwise, in the first instance, it is the 
human nature that is to be blamed for all crimes. Technology, specifically IT, 
enables the criminal mind to perpetuate the crimes much more easily and 
in novel ways than ever before. The question that arises then, is, ‘Can we 
make technology sufficiently secure enough to prevent the criminals from 
abusing it, i.e., to develop tamper-resistant or tamper-proof technology?’ 

The evolving scenario of online threats and dangers described 
all along this article corroborates Prof Stefan Savage’s statement 
that ‘Anticipating security threats is not merely a matter of reasoning 
abstractly about how new technology might raise new risks; it requires 
an understanding of human nature’[4]. “Security is at its heart a human 
issue. It is about conflict, and computers are merely a medium by which 
conflict can be expressed. The future of computer security, then, is less about 
the future of technology than it is about future of human relations. (Thus) 
In planning digital defenses, the biggest obstacle is human ingenuity”, 
opines Prof Stefan Savage. In Part 1 of this article it was indicated 
that securing the information and internet domain against abuse and 
misuse, particularly in the context of information explosion is very 
much more than a formidable challenge and is a highly complex and 
sophisticated task. Thus, the real challenge lies not only in developing 
secure technology, but in finding novel ways of defusing human 
conflicts and in rediscovering human relations and human nature.
[1] http://timesofindia.indiatimes.com/world/us/Chinese-attack-on-US-

media-sets-new-bar-for-digital-wars/articleshow/18313348.cms
[2] http://www.forbes.com/sites/jeffreycarr/2011/02/04/real-cyber-

warfarecarrs-top-five-picks/
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Problem solving is a manage-ment function and potential problems 
analysis is an essential part of sound decision making. In this context 
the wisdom and foresight of our Rishis is astounding. We can appreciate 
this with reference to an episode in Maha Bhagavatham. It reveals in-
depth analysis of situations and exploring the possible causes with a 
view to locate the basic cause of the problem for a detailed lasting 
solution which ultimately resulted in a holy manual for mankind in 
18000 verses in a most interesting manner.

A bull, mentioned as the embodiment of Dharma (Righteousness) 
is standing on one leg-with all other three legs broken. It sees a cow, 
embodiment of Mother Earth. Both are engaged in a dialogue to find 
out the cause for the sorrow of each. In that process the bull asks the 
cow, inter alia, “are you worried over the sad prospects of marrying one 
who squanders wealth or one who harasses women or one who shows 
cruelty to children”.

Dharmic Management
Lesson from an Indian Epic

Management Line

[3] ‘Inside Cyber Warfare, Mapping the Cyber Under-world, Jeffrey 
Carr, O’Reilly Media Inc.,CA, USA, 2010

[4] In Planning Digital Defenses, the Biggest Obstacle is Human Ingenuity’, 
Stefan Savage, The New York Times, December 5, 2011

[5] Sex addiction is on the rise in India, The Times of India, January 26, 
2013

[6] Can social networks keep kids safe?, San Francisco Chronicle, June 
15, 2012

(Concluded) 
- Dr H.Ganesh, CA, USA

{If this article series have made good reading and have been useful to 
the readers, then the objective of publishing it in EKL is achieved. The 
author will be thankful to the feedbacks from the readers. It will go a long 
way in improving the usefulness of the presentations of future articles in 
EKL. We welcome your queries, comments, suggestions and reviews, which 
may be sent either to the Chief Editor, EKL or directly to the author at 
hganesh@yahoo.com }
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To this question the cow (Earth) answers. “I feel terribly sad over 
the erosion of 39 essential cherished values everywhere. Basic values 
are dethroned and in their place vices are installed. The foundation of 
humanity is damaged and the edifice shaken. Unbridled greed engulfs 
society. The country’s economy is developing cracks. Who (king/
leader) can save the situation.”

At this time the great Pandava king Parikshit enters the scene. 
He observes, detects the problem and takes immediate action. The 
problem is caused by the villain Kali. Courageously he threatens to 
banish Kali from his kingdom. Kali begs for mercy. The king out of 
generosity grants asylum to Kali in five places and banishes from his 
kingdom. These are within man in the form of craving for gold, greed, 
women, gambling, and drinking. After over five thousand years, in the 
present century, we see these traits in kings and leaders who ought to 
be concerned with the welfare of the nation and of humanity.

The lessons from this episode take us to dharmic management, 
corporate health, corporate social responsibility and national 
prosperity. We have to ask ourselves the question of redeeming a 
sick society? Answer lies in developing inner resources of man at all 
levels including leaders, managers and employees. Only leaders with 
character, competence and vision can change the situation for the 
better. In short Dharmic Management should penetrate all activities 
all over the country through each individual developing his inner 
resources of body, mind and intellect with a positive approach and 
a sense of dedication. The more the number of such enlightened 
individuals and leaders in an organization and country, less will be the 
number of parasites with negative tendencies. The result will be lasting 
real sustainable prosperity and happiness.

[T Ramaswamy]
ramas342011@hotmail.com 

Looking Back at EKL
•	 Atomic	Energy	-	Clean	Energy	in	Abundance	 - EKL Oct. 2008
•	 Kattarvazha	-	Nature’s	Boutique	 - EKL Nov. 2010
•	 Prebiotics	-	Food	for	Probiotics	 - EKL May 2011
•	 Electromagnetic	Materials	-	 

 For Enhanced Performance - EKL Jul. 2011
•	 3D	Printers	-	Printing	the	World	 - EKL Mar. 2012

March 2013Executive Knowledge Lines27



Holographic TV is going to become a reality in the near future. 
Extensive scientific research happened over the past few years have 
made great advances in the field of holography. Unlike the current 
3D technology which requires the use of special eye glasses in order to 
feel the 3D effect, holographic TV will project true three dimensional 
images right in to your living room. More over, this 3D experience is 
possible without any problems like fixed view point, eyestrain, non-
continuous motion parallax etc.

Within 3-5 years you can expect the evolution of a new entertainment 
culture in which you will be forced to discard your existing Plasma or 
LCD/LED TV sets in exchange of 3D holographic TV that can put 
your favourite celluloid fans in your living room in face-to-face with 
life-sized versions.

A holographic TV system consists of three subsystems - a 3D 
capturing, a transmitting, and 3D display subsystems. To realise 
the system, it is necessary to transmit information recorded on a 
hologram electronically. Generally, a 3D capturing subsystem uses 
a charge-coupled device (CCD) as recording medium, and CCD 
records the interference pattern. This recording method is called a 
“Digital Holography”. The pattern, which is normally digital data, is 
transmitted electronically to a 3D display subsystem. In a 3D display 
subsystem, a spatial light modulator (SLM) such as a liquid crystal 
display (LCD) or a digital mirror device is used as display device. The 
interference pattern is displayed on the SLM as hologram data for 3D 
representations. An optical system, in which a laser light illuminates 
an SLM displaying the hologram data, reconstructs 3D images. Since 
an interference pattern is very small, CCD and SLM are required at 
high resolution.

Digital holography has a limitation as the recording process 
is performed in a dark room using laser light. So capturing 3D 
information under natural light is impossible. Let us hope these types 
of hurdles can be overcome with the support of latest research in this 
area.

3D holographic video involves the creation of a true three-
dimensional animated holographic image. Researchers are beginning 

Holographic TV
New Three-dimensional Visual Experience 

Tech Line
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to create such animated holograms within translucent volumes. One of 
the challenges for creating truly three-dimensional holographic video 
or holographic television is how to move laser beams so that their 
three-dimensional intersection changes. One way to do this is to divide 
the laser beam carrying the video data into many, tiny, moving laser 
beams through the use of an array of tiny mirrors whose movements 
can be controlled by computer. The intersections of these many, tiny 
laser beams become the equivalent of three-dimensional pixels for 
the creation of a three-dimensional 
moving image. 

When this work bears fruit in 
the years to come, then holographic 
television may project three-
dimensional colour images into your 
home theatre. Imagine seeing sports 
and other events in three-dimensions 
from different angles as you move 
around the room or rotate the image

Realising holographic TV faced 
difficulties during the early stages of 
development mainly due to the non-availability of suitable recording 
medium. But things were changed when continuous research in this 
area enabled real time holography by the computer generated hologram 
and thus cleared the right path towards 3D TV. Now scientists are able 
to make holographic fringe pattern for moving object on TV camera, 
transform the hologram pattern to electrical signal and transmit it 
within the TV frequency band. This hologram fringe pattern can be 
displayed on an LCD and reconstruct the 3D image. To produce a 
convincing 3-D illusion, the LCDs would need to refresh at a rate 
of about 360 times a second. This is a limitation and let us hope our 
scientists will be able to build-up displays with comfortable refresh rate 
within a few years. 

The developments happened in the area of holographic displays 
have actually led the march towards holographic TV. Scientists at 
University of Arizona have recently produced displays that can be 
erased and rewritten in a matter of minutes. They could even gone to 
the extend of making the first updatable three-dimensional displays 
with memory. Display images would need to be changed multiple 
times every second for the creation of television; but scientists engaged 
in hologram technology development are more optimistic in achieving 
the goal.

March 2013Executive Knowledge Lines29



Prototype of single colour holographic TV with 4” display has 
already been demonstrated in Massachusetts Institute of Technology 
(MIT) lab. More researches are going on to use three colour-large size 
displays. Japanese Government is pushing huge investment in order ti 
introduce holographic TV in its full capacity in the near future.

Holography
Holography is a technique of 

recording and later reproducing a 
three-dimensional image by means 
of a pattern of interference produced 
using a laser beam. The theory 
of holography was developed by 
Hungarian physicist named Dennis 

Gabor in 1947. The development of laser technology in 1960 made 
holography possible.

The technique is accomplished by recording the pattern of 
interference between the wave reflected from the object and a reference 
wave. In general, the object wave is generated by illuminating the 
object with a highly coherent beam of light from a laser source. The 
waves reflected from the object strike 
a light-sensitive recording medium, 
such as photographic film or plate. 
Simultaneously a portion of the light 
is allowed to bypass the object, and is 
sent directly to the recording plane, 
typically by means of a mirror placed 
next to the object (Fig. 1). Thus 
incident on the recording medium is 
the sum of the light from the object and a mutually coherent reference 
wave. The photographic recording (interference pattern) obtained 
is known as a hologram. When this photographic transparency or 
hologram is illuminated by coherent light, one of the transmitted wave 
components is an exact duplication of the original object wave (Fig. 2). 
This wave component therefore appears to originate from the object 
and accordingly generates a virtual image of it, which appears to a 
viewer to exist in three-dimensional space behind the transparency.

Vast developments have been materialised in the area of holography 
during the last 50 years. Different varieties of holograms were made 
and these find applications in the fields of entertainment, engineering, 
medicine, navigation, transpor-tation, communication etc.

[T S Ajay Ghosh, CDAC, Trivandrum]

Fig. 1: Recording hologram using laser light

Fig. 2: Reconstruction of 3D image
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Just imagine that you are going out to watch a movie in a multiplex 
with your friends and the nearby stores have run out of popcorn! Even 
if you are not hungry, do you feel like eating popcorn? Or do you feel 
like eating a ‘Cadbury Dairymilk Silk’, just because you are getting 
bored? If your answer is “YES”, then caution! You are under the risk of 
“Emotional Eating”. But don’t worry. Just try to understand the WWW 
of it! What? Why? and When?
What is Emotional Eating?

Emotional eating is considered as one of the most common diet 
blunders. It is the primary culprit of breaking diet resolutions. It is 
the urge to eat when you are not hungry. The reason for eating can be 
anything other than physical hunger. Even a short advertisement of 
food in TV can be the trigger for emotional eating. Emotional eaters 
fall into two categories. Happy eaters-who tend to eat when they are 
happy or being congratulatory. Comfort eaters- who tend to eat when 
they feel bad or sad. 

Many people admit that they feel like eating when they are stressed, 
depressed or bored. Loneliness, frustration and anxiety can also 
contribute to emotional eating. For many of us, eating snacks is not to 
satisfy our stomach, but just a routine. Few people are adamant in eating 
at a particular time, or else they feel anxious. Usually foods rich in fat, 
sugar, and salt (hyperpalatable foods) are found to stimulate the senses. 
Emotional eating can be considered as an intermediate stage bridging 
normal eating and eating disorders. It is only an eating practise, not a 
disorder, but can grow into a typical eating disorder if ignored. The 
major consequence of emotional eating is the addition of extra calories 
without knowing and thereby a higher BMI (body mass index).  
Why it happens?

A study conducted in the United States (2012) among pre-school 
children confirmed that those who had lower cognitive development 
were more vulnerable to emotional-based eating in the absence of 
hunger. Increased emotional arousal was also found to be associated 
with increased eating in the absence of hunger (EAH). Several studies 
suggest that negative urgency (NU) -the tendency to act rashly when 
distressed, can play a vital role especially in women and could also be 
used as a measure to predict dysregulated eating. 

Emotional Eating
Is it my fault?

Health Line
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Hypothalamus of our brain controls hunger. The hormones associated 
with the stimulation of hunger are high levels of ghrelin and low levels 
of leptin. In emotional eaters, hypothalamus is found to be insensitive 
to the signals given by high leptin levels and thereby promotes food 
cravings. When compared to normal eaters, emotional eaters maintain 
ghrelin level for a longer period of time. A recent study showed that 
even after providing food, the ghrelin level of emotional eaters did not 
decline when compared to non-emotional eaters. The release of ghrelin 
is controlled by a peptide named YY3-36. Interestingly, skinny (lean) 
people are found to produce more ghrelin as well as peptide YY3-36 
than obese people.
When and how to stop eating emotionally?

Best remedy is to practise patience. Try to satisfy the emotion 
without food. Learn to recognise your true authentic hunger. Watch 
out the common triggers of emotional eating like eating just to give 
company to friends, while watching TV or staying late at night for 
studying. Regular exercise helps to cope up with stress and depression. 
Next time when you suddenly feel like eating a burger, distract yourself. 
Make a conscious choice of going out for a walk, talking to a friend or 
cleaning your room. These simple steps will slowly help you to improve 
your eating behaviours and decrease risk of obesity in the long run. So, 
wish you a healthy eating than a happy eating!

[Navya Raj, Research Scholar, Dept. of Computational Biology 
and Bioinformatics, University of Kerala]
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Everyone of us has heard of someone having a renal transplant. But 
these are events that you read about and highly unlikely to happen to 
your near and dear or you. Not really. The truth is that anyone who has 
high BP and diabetes over a long term can go on to develop this serious 
complication. How does one prevent this? Very simple - by keeping 
both hypertension and diabetes under good control. Again this sounds 
easy, but factually does not happen to a large majority of persons.

Sadly both these conditions that were likely to occur in the middle 
age of male populations have since crossed all such age barriers. We now 
see young adults in their thirties who have casually gone for a health 
check up to be hypertensive. Worse, every now and then we see a young 
adult with signs of a stroke who on examination, showed up with high 
BP and totally unaware that he had high BP.

Hypertension hardly presents with any symptoms and this is the 
main reason that even when told that they have hypertension, the 
patient often comes back with: “But I don’t have any symptoms!” Both 
diabetes and hypertension hardly have any symptoms, and by the time 
they do show some, it would mean that they have been suffering from 
the disease for some time. The other factor is that both these conditions 
affect nearly every organ of the body.

Many would not have connected renal disease with either of 
these conditions. But both of them put together account for nearly 
three quarter or more of renal transplants. You might ask why these 
individuals did not attend to their condition better? Lack of awareness 
is a good answer and even when the condition is identified, telling 
themselves that if they go on medication they would need to take it 
for a lifetime, hence they will control their diet and weight and thereby 
control the disease condition.

Both honourable goals, but achieved by only a small percentage. High 
cholesterol is a precursor of hypertension and most often the patient 
says that he would like to take three months to try to go on a strict diet 
and exercise. Both diet and exercise are vital components in managing 
these conditions (both called life style diseases for the simple reason 
that faulty diet and lack of exercise are the causative factors!). With 

Hypertension and Diabetes
Manage for a Healthy Life

Health Line
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discipline in both diet and exercise it is possible to get these conditions 
under control if the blood test readings are marginally high, but if they 
are seriously high or the individual is coming in with symptoms of 
stroke, kidney or eye involvement, then along with diet and exercise, I 
must advocate medications and strict adherence to doctors orders.

Irregular compliance of prescription and diet for both diabetes and 
hypertension for any reason causes the yo- yo effect that eventually 
goes on to kidney involvement. Now here’s another fact. One is not 
aware of kidney involvement till it goes on to Stage III and even then 
only if an astute doctor is asking for certain tests. (Stage V is when one 
requires renal transplant.) There are many misconceptions even with 
the educated and aware in playing around with their drugs and diet. 
The most common as far as diet goes is that if you control sugar it is 
enough to control diabetes. The vast majority believes that substituting 
sugar with a sugar substitute and eating sweets is okay, as there are no 
calories in the sugar substitute.

Not so. What about the flour/ semolina, the ghee and the nuts that 
go into making any sweet, maybe even the eggs if you are speaking of 
pastry? All of these have abundant calories and by simply substituting 
the sugar content neither are you controlling your calories or your 
weight. Indeed what matters in controlling blood sugar or your weight 
is the total number of calories, from whatever source they might come. 
The common culprit is the rice or chapatis. Again substituting rice for 
Chapatis does not cut your weight. It’s the number, size, and the lack of 
ghee in preparing these that counts. Drinking ample quantities of karela 
or bitter guard juice to reduce your blood sugar and showing proof of 
the same by demonstrating that there is no sugar in the urine is another 
concept that merits looking into. Do check your blood sugar before 
you arrive at a conclusion. The worst is stopping your medicine because 
your BP/ Blood Sugar now reads normal. It reads normal because it 
has been managed to be at normal levels. The key word with these two 
conditions is that they can be managed, not cured.

Managing both hypertensions and diabetes immaculately is of key 
importance as the consequences of letting them run riot can be life 
impairing and extremely troublesome. Imagine a youngster hit by 
stroke in the prime of his life or a middle aged person suffering from 
neuritis that will not let him put his feet on the ground! Or worse, 
going through dialysis every alternate day or searching for donors for 
a kidney. The simple remedy is to go for a medical checkup every year 
from age 30 onwards, follow a healthy life style with judicious food 
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habits and an adequate quantum of exercise and if found to be suffering 
from any of these conditions, to take their life seriously in control and 
take medication. 

A last word to mothers: Please hold back on over feeding your children 
and give them time to play outdoors.

[Dr Jyotsna Codaty,  Senior Consultant,  
Transfusion Medicine, Chennai]

Diabetes
Some Facts and Figures

Diabetes is a disease in which the body does not produce or 
properly use insulin, a hormone that is needed to convert sugar, 
starches and other food into energy needed for daily life. The cause 
of diabetes continues to be a mystery, although both genetics and 
environmental factors such as obesity and lack of exercise appear to 
play roles.

Diabetes mellitus is one of the most common non-communicable 
diseases globally and is undoubtedly one of the most challenging 
health problems in the 21st century. It is the fourth or fifth leading 
cause of death in most high-income countries and there is substantial 
evidence that it is an epidemic in many economically developing and 
newly industrialised countries. 
Global Scenario (Courtesy: The International Diabetes Federation)
•	 366 million people have diabetes in 2011; by 2030 this will have 

risen to 552 million
•	 The number of people with type 2 diabetes is increasing in every 

country
•	 80% of people with diabetes live in low and middle-income 

countries
•	 The greatest number of people with diabetes are between 40 to 59 

years of age
•	 183 million people (50%) with diabetes are undiagnosed
•	 Diabetes caused 4.6 million deaths in 2011
•	 Diabetes caused at least USD 465 billion dollars in healthcare 

expenditures in 2011; 11% of total healthcare expenditures in 
adults (20-79 years)

•	 78,000 children develop type 1 diabetes every year
•	 In India, 61.3 million persons aged 20 years and above had diabetes 

in 2011.
•	 China had 90 m diabetics, U.S. 23.7 m and Japan 10.7 m

 [For details: http://www.worldhealthsciences.com/, 
http://www.who.int,http://www.idf.org] 
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There are between 5 and 21 human senses, depending on how one 
defines a sense. But it is generally agreed that five is the minimum - touch, 
taste, smell, sight, and hearing. Some include an additional four senses to 
the list - temperature, pain, balance, and body position. In general, a sense 
is a means of perception that is detected by a specific sensory organ: for 
example, the ear allows one to hear. 

Anxious people have a heightened level of sense, say, of smell when it 
comes to sniffing out a threat, according to a study by Elizabeth Kruse-
mark and Wen Li from the University of Wisconsin-Madison in the US. 
In animals, the sense of smell is an essential tool to detect, locate and 
identify predators in the surrounding environment. 

Smells also evoke powerful emotional responses in humans. Krusemark 
and Li hypothesized that in humans, detection of a particular bad smell may 
signal danger of a noxious airborne substance, or a decaying object that carries 
disease.

The researchers exposed a group of 14 young adult participants to 
three types of odors: neutral pure odor, neutral odor mixture, and nega-
tive odor mixture. They asked them to detect the presence or absence of 
an odor in an MRI scanner. During scanning, the researchers also meas-
ured the skin's ability to conduct electricity (a measure of arousal level) 
and monitored the subjects' breathing patterns. Once the odor detection 
task was over, and the subjects were still in the scanner, they were asked to 
rate their current level of anxiety. Then the researchers analyzed the brain 
images obtained.

They found that as anxiety levels rose, so did the subjects' ability to 
discriminate negative odors accurately - suggesting a 'remarkable' olfac-
tory acuity to threat in anxious subjects. The skin conductance results 
showed that anxiety also heightened emotional arousal to smell-induced 
threats.

In short, people have a stronger sense of smell when they are anxious. 
Research has shown that anxiety in men can result in an increased ability 
to detect odors - even faint odors. Other research subjects' sense of taste 
has been heightened when a viscerally disgusting scenario was described to 
them, although the same reaction did not occur when they were presented 
with a scenario involving them being cheated out of money. There also is 
evidence that, like anxiety, rage can result in the sharpening of some physi-
cal senses and reduce a person's ability to feel pain. 

[For details: http://www.wisc.edu, www.scientificamerican.com]

Sharpening of  Physical Senses
Anxiety and Rage Can Do It

Health Line
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The Korea Advanced Institute of Science and Technology (KAIST) 
and the Korea Railroad Research Institute (KRRI) have developed a 
wireless power transfer technology that can be applied to high capacity 
public transportation systems such as railways, buses etc. This may 
put an end to the present fossil fuel or overhead electric line based 
transportation systems. The new, wireless technology supplies 180 
kW of power at 60 kHz remotely to transport vehicles.

The researchers of KAIST and KRRI have recently demonstrated 
the wireless power transfer technology by testing it on the railroad 
tracks at Osong Station in Korea. Originally, this technology was 
developed as part of an electric vehicle system introduced by KAIST 
in 2011 known as the On-line Electric Vehicle (OLEV).

OLEV does not need to be parked at a charging station to charge the 
battery. It gets charged while running, idling, and parking, enabling 
a reduction in size of the reserve battery down to one-fifth of the 
battery in a regular electric car. OLEV complies with the national and 
international standards of 62.5 mG, a safety net for electromagnetic 
fields. In July 2013, for the first time since its development, OLEV 
will run on a regular road, an inner city route in the city of Gumi, 
requiring 40 minutes of driving each way.

If trains receive power wirelessly, the costs of railway wear and tear 
will be dramatically reduced. There will be no power rails, including 
electrical poles, normally seen in a railway system, and accordingly, 
lesser space will be needed. Tunnels will be built on a smaller scale, 
lowering construction costs. In addition, it will be helpful to overcome 
major obstacles that discourage the construction of high speed railway 
systems such as noise levels and problems in connecting pantograph 
and power rails.

KAIST and KRRI plan to apply the wireless power transfer 
technology to trams in May and high speed trains in September 2013.

[For details: http://www.sciencedaily.com,  http://www.kaist.edu, 
http://www.katech.re.kr ]

Wireless Power Transfer
To Run Large Transportation Systems

Tech Line
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A Quick Look
In this column we take a quick look at some books and articles in 

magazines which we consider noteworthy. As another item, we also give 
some expressions in English language which we come across during our 
journey through various publications of repute. The selection is based 
on brevity, simplicity and power of words in daily use (not requiring 
dictionary reference), style etc.

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

- Editorial Team

Classy  Express ions

•	 And though you aren't likely to see it plastered in media headlines, 
the consequences may drive the stakeholders to full-blown panic 
mode.

•	 The company’s goal is not to out-innovate the competitor.
•	 The 21st Century will undoubtedly bring with it a raft of people- 

moving-projects that redefine our notion of public transport.
•	 The acts of corruption are tumbling out of the closet these days.
•	 Resource nationalism is the tendency of people and governments to 

assert control over natural resources located on their territory. 

Ar t i c l e s

	Game of Drones:
Unmanned aircraft have already changed warfare. They fight 

and spy for America abroad. Now the drone industry is addressing 
the home segment in a big way with over 500 companies offering 
drones for filming tornados, surveying agricultural fields, power lines, 
construction sites, gas spills etc. Matternet, (Elsewhere in EKL) a 
California start-up Co. plans to establish a network of drones that will 
transport urgent items like medicines to remote rural areas.
 Magazine: TIME, February 11, 2013
	Harvesting Vehicles’ Waste Heat: An innovative car-exhaust 

mechanism could raise cars’ energy efficiency by 20%. 
 Most of the gasoline’s stored energy never actually powers a single 
car, according to General Motors researchers. Half to three-fourths of 
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gas energy is lost as waste heat spilling out of the cars’ tail pipes. Now 
researchers from GM, BMW and Ford are separately working on ways 
to capture that heat energy before it leaves the tail pipe and convert it 
back into mechanical energy that the cars can use.

 Magazine: The Futurist, July-August 2012.

Books

	Mastermind 
 How to Think Like Sherlock Holmes 
 Author: Maria Konnikova, 

       Columbia University
 Publisher: Viking, 2013 

Drawing on twenty-first-century neuroscience 
and psychology, Mastermind explores Sherlock Hol-
mes's unique methods of ever-present mindfulness, 
astute observation, and logical deduction. 
	Work Like a Spy
 Business Tips from a Former CIA Officer 
 Author: J.C. Carleson
 Publisher: Penguin

When J. C. Carleson left the corporate world to 
join the CIA, she expected an adventure, and found 
it. What she didn’t expect was that the skills she ac-
quired from the CIA would be directly applicable to 
the private sector. 

It turns out that corporates can learn a lot from 
spies-not only how to respond to crises but also how to achieve opera-
tional excellence. Carleson found that the CIA gave her an increased 
understanding of human nature, new techniques for eliciting informa-
tion, and improved awareness of potential security problems, adding 
up a powerful edge in business. 

A Taste of  EKL 
Please visit the EKL website below to  

read selected contents from back issues:
www.knowledgelines.com

If you don't design your own life plan, chances are you'll 
fall into someone else's plan. And guess what they have 
planned for you? Not much.

- Jim Rohn
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Books Scan

As in a relay race, if you want your company's 
strategic vision to 'reach the finish line' and 
achieve your goals, leaders all down the line must 
achieve a successful 'handoff' of information and 
develop people and strategies to make it work.

In 'Executing Strategy', Drs. Daughtry and Casselman use the 
metaphor of the relay race, its team, and the importance of the 'handoff 
zone' as each level of management receives, translates, and passes the 
strategic 'baton' to the next - from senior management to middle and 
from middle to line managers.

Believing that no organization can outgrow its leadership, the 
authors present their proven process for analyzing a manager's ability 
to take the handoff - to ensure they communicate your corporate 
vision and develop their people to carry it out.

Then learn how to coach managers according to their needs to 
guarantee they will develop into 'star receivers' and execute your vision 
for building your organization. The authors present simple methods 
for engaging people at each level to increase their commitment and to 
better translate your company's vision into practical plans that work.
Contents: 
•	The Baton and Three Handoff Zones
•	The First Challenge: Sizing up the Field
•	The Second .. : Sizing up the Team
•	The Third .. : Anticipating Problems in the Handoff Zone
•	The Fourth .. : The Strategic Baton
•	The Fifth .. : Translating Strategy into Expectations
•	The Sixth .. : Coaching for Performance
•	The Seventh .. : Guiding Execution without Micromanaging
•	Creating your Handoff Plan. 

[Source: State Central Library, Trivandrum, India]

Executing Strategy
From Boardroom to Frontline - Capital 
Ideas for Business 
Authors: Timothy C. Daughtry PhD & 
        Gary R. Casselman PhD
Publisher: Capital Books Inc. 2009
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Books Scan

In Bad Pharma, the author Ben Goldacre, a 
medical doctor and academic, discusses the ex-
tent of the problems that face the medical estab-
lishment—the ramifications of an unscrupulous 
alliance between the pharmaceutical industry 
and regulators, the suppression of negative stud-
ies revealing many drugs to be either ineffective or less effective than 
those they seek to replace. 

We like to imagine that medicine is based on evidence and the re-
sults of fair testing and clinical trials. In reality, those tests and trials are 
often profoundly flawed. We like to imagine that doctors who write pre-
scriptions for everything from antidepressants to cancer drugs to heart 
medication are familiar with the research literature about a drug, when 
in reality much of the research is hidden from them by drug companies. 
We like to imagine that doctors are impartially educated, when in reality 
much of their education is funded by the pharmaceutical industry. We 
like to imagine that regulators have some code of ethics and let only ef-
fective drugs onto the market, when in reality they approve useless drugs, 
with data on side effects casually withheld from doctors and patients. 
   All these problems have been shielded from public scrutiny because 
they’re too complex to capture in a sound bite. But author Dr Ben 
Goldacre shows that the true scale of this murderous disaster fully re-
veals itself only when the details are untangled. He believes we should all 
be able to understand precisely how data manipulation works and how 
research misconduct in the medical industry affects us on a global scale. 
   With Goldacre’s characteristic flair and a forensic attention to de-
tail, Bad Pharma reveals a shockingly broken system and calls for 
regulation, in its strictest sense, taking into view that any wrong 
endorsement will affect the lives of millions of patients globally.  
Contents in Brief:
•	  Missing Data
•	  Where Do New Drugs Come From?
•	Bad Regulators
•	Bad Trials
•	Bigger, Simpler Trials
•	Marketing
•	Better Data 

Bad Pharma
How Drug Companies Mislead Doctors  
and Harm Patients
Author: Ben Goldacre
Publisher: Fourth Estate (UK), September 2012
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Journals Scan

Scientific American
December 2012

We are in the midst of a very powerful and 
disruptive change in consumer behaviour, 
from buying to pay-per-use. Apparently, the 
new consumer is fed up with buying stuff and 
now wants to use things without owning them. 
This gives him more freedom and the ability 
to make easier and faster decisions. It also 
poses a threat to some old business models, but provides enormous 
opportunities for new ones.

Behind this trend is that today's consumers increasingly expect 
everything here and now: They want new and cool stuff, right when 
they want them, but can't afford to buy them all. Moreover, in a culture 
of fast obsolescence that makes a two-year-old smartphone look like 
a vintage item, for the eager consumer there is no great attachment to 
stuff. It's only a matter of using it and throwing it away, like chewing 
gum.

Collaborative consumption is a more conscious approach to 
consumption, with an environmental mindset. It's a very solid 
argument that, by sharing products, the economy becomes more 
efficient and we consume fewer of Earth's resources. This is one reason 
behind new business models like car sharing, upcycling (using old 
items in a new way), co-working, etc.

Freedom is another common reason for detaching from property. 
Finding a new job in a different city or country is a great motivation 
to dispose of any physical attachments that impair mobility. In a 
paradigm where lifelong jobs are highly improbable, everybody wants 
to be mobile. 
Of course, the rise of this non-ownership trend comes with an 
increasing disappointment regarding property. The related aspects are 
presented in detail in this issue.
Highlights of Contents:
•	 Building the Global Innovation Economy
•	 Food, Fuel, and the Global Land Grab
•	 Crime in the Year 2030
•	 Eldering: Ageing with Resilience
•	 The Coming of Intelligent Green Vehicles 
•	 Visionaries: Science and a New Kind of Prediction

[Source: EKL Knowledge Centre]

The Futurist  
Forecasts, Trend, and Ideas about the Future 
January-February 2013
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Journals Scan

Chances are we spend far more time looking 
at electronic displays than at anything else. 
Yet, though they dominate our lives, displays 
are still pretty lousy, especially in mobile 
applications. LCD are heavy power hogs 
and practically useless in daylight. E-paper 
displays, which dominate e-readers, are light, 
readable even in direct sunlight, and parsimonious with power, but 
they can't display colours or change fast enough to handle video. 
A new display that combines the best features of LCDs and e-ink makes 
use of 'electrowetting' which uses an applied voltage to alter the 'wetness' 
of a surface, making a film of oil either spread out or bead up. If the oil is 
opaque, it will act as a shutter to turn a pixel on or off in a fraction of a 
second. The display based on electrowetting being planned by Samsung 
and a U.S. start-up, Gamma dynamics, will lend its diverse strengths in 
demanding mobile applications. This issue of Spectrum discusses the 
topic in detail. 

IEEE Spectrum 
For the Technology Insider 
January 2013

Your life will be no better than the plans you make and 
the action you take. You are the architect and builder of 

your own life, fortune, destiny.
- Alfred A. Montapert 

Contents in Brief:
•	 2013 Tech to Watch 
•	 Google Gets in your Face: 

Jump-starting wearable com-
puting

•	 Carbon Car: Affordable BMW 
cars with superlight carbon 
composites

•	 The Great Canal of China
•	 To Infinity and Beyond: 

Tickets, please! Commercial 
passenger flights into space

•	 A Surge in Small Cells
•	 The Do-It-All Display

•	 Watson Goes to Medical 
School: IBM to help doctors 
treat cancer

•	 OLED TV Arrives
•	 Mapping the Milky Way
•	 Read Free or Die
•	 Brazil Doubles Down on 

Biofuel
•	 Inter Inside... Your Smatphone
•	 A Fission-Fusion Hybrid
•	 3-D Transistor
•	 The Electric Grid as Internet
•	 Dataflow: Bandwidth Bottle-

neck
[Source: EKL Knowledge Centre]
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Science Line

EKL Sudoku 76
Solution

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

Giving back through volunteer work is considered good for the soul, 
all these days. But the practice is good for heart too, even at a young age, 
according to University of British Columbia researchers. They wanted 
to find out how volunteering might impact one’s physical condition 
and discovered that it improves cardiovascular health, as observed by 
Hannah Schreier, during her doctoral studies at UBC. The volunteers 
who reported the greatest increases in empathy, altruistic behavior and 
mental health were the ones who also saw the greatest improvements in 
their cardiovascular health.

Researchers split 106 Grade 10 students from an urban, Vancouver, 
Canada, high school into two groups -- a group that volunteered regularly 
for 10 weeks and a group that was wait-listed for volunteer activities. The 
researchers measured the students' body mass index (BMI), inflammation 
and cholesterol levels before and after the study. They also assessed the 
students' self-esteem, mental health, mood, and empathy. The volunteer 
group of students spent one hour per week working with elementary 
school children in after-school programs in their neighborhood. After 10 
weeks they had lower levels of inflammation and cholesterol and lower 
BMIs than the students who were wait-listed.

Cardiovascular disease is one of the leading causes of mortality in 
Canada and the United States and its first signs can begin to appear 
during adolescence, mostly due to psychosocial factors, such as stress, 
depression and well-being.

The new solution through volunteering found out by UBC researchers 
may be of value to other countries too.

Volunteer Work  

Good for Heart

Health Line
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The Last Word
All of life is interrelated. We are all caught in an inescapable 
network of mutuality, tied to a single garment of destiny. 
Whatever affects one directly affects all indirectly.

- Martin Luther King, 1965
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