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For most knowledge seekers, sources are everywhere. Information flows 
from all around - TV, newspapers, magazines, Internet, people…; the list is 
never ending. The quality of information reaching us, of course, depends to 
a great extent on the source. A scholarly writing or talk naturally presents 
the best form of information, often reaching the level of knowledge or 
even wisdom, taking us to heights of ecstasy. On the other side, sifting 
meaningful information from among the downpour through various 
sources is a laborious process and may even be a waste of precious time with 
no tangible outcomes.

Nevertheless, those working in the knowledge-related domains will have 
to continue their quest, with dependence on various sources to remain well 
informed always.

There are authentic sources as well as not so dependable ones, for  
knowledge acquisition. But, one cannot always remain adamant to let in  
only  information from authentic entities as there may be delays in the   
authentication process. In the meantime, discussions may start in other, 
less dependable sources which cannot be ignored. In short, one has to  use 
a judicious blend of both kind of resources with appropriate filtering to  
access information at the earliest. Even the ‘wrapper info’ - noticed on the 
newspaper used by the street vendor to wrap the fruits we bought - may 
appear very valuable, which we had missed somehow.

The phenomenon of information overload will continue. The challenge, 
then, is to remain afloat, without sinking into the deep waters of information, 
holding on to the plank - a powerful filter. In fact, the mission of this magazine 
is to play the role of such a filter.

To quote Clay Shirky, New York University new-media professor:
"What we’re dealing with now is not the problem of information overload,   

because we have always been dealing with information overload… Thinking 
about information overload isn’t accurately describing the problem; thinking   

about   filter failure is".
There is no ready-made solution to do this, as constant 

  changes are taking place in the information delivery 
domain. We witnessed them happening when the 
conventional libraries gave way to digital libraries 

which then had to change to Internet way, on short 
notice. The knowledge savvy has to monitor the changing 
trends and embrace them to his advantage.
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Fruits and vegetables are very important to our health because 
they are whole foods, created by nature, that are rich in a large 
amount of nutrients. The processed foods that we so commonly 
eat, can never provide the health benefits provided by strawber-
ries or broccoli, which have fibre, vitamins and enzymes built right 
in. One may wonder to note the myriads of colours of these fruits 
and vegetables consumed as food. Research continues to provide 
new evidences on the impact of their colours on human health and 
well-being. It is these brightly coloured, nutrient - dense foods that 
may offer the most protective health benefits against cancer and other 
diseases, as well as helping  people with diabetes control their cal-
orie intake and blood sugar. According to experts, the 
more brightly coloured the vegetable, the 
more protective the health ben-
efits, thanks to a rich as-

Colours of  Fruits and Vegetables
Powerful as Medicines

General
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sortment of plant compounds called phytochemicals. Phyto-chemicals 
help the body deal with substances called free radicals. Free radicals, 
formed from a natural process called oxidation, can damage body cells 
and tissues as well as DNA. Damage caused by oxidation may lead to 
the onset of health problems such as cancer, heart disease, cataracts, and 
arthritis. Fortunately, antioxidant vitamins and many phytochemicals 
help body neutralize free radicals before they can do damage and may 
even help undo some of the damages already done to cells. Antioxi-
dants such as beta-carotene and vitamins E and C are readily available 
in colourful vegetables. By eating fruits and vegetables of a variety of 
different colours, one can get the best all-round health benefits. Each 
coloured fruit or vegetable contains unique health components that 
are essential to our health.

The phrase "eating a rainbow" of fruits and vegetables is a simple 
way of remembering to get as  much colour variety in your diet as 
possible, so that you can maximize your intake of a broad range 
of  nutrients. The colours of fruits and vegetables are a small clue as 
to what vitamins and nutrients are included. By getting a variety of 
different coloured fruits and vegetables, you are guaranteed a diverse 
amount of essential vitamins and minerals.

On examination one can see that the basic colours of fruits and 
vegetables are green, red, yellow, orange, blue, purple, white, and 
many of their shades. The more reds, oranges, greens, yellows, and 
blues one eats every day, the more health promoting properties one 
gets. Nutrition research shows  that colourful vegetables and fruits 
contain essential vitamins, minerals, fibre, and phytochemicals that 
the body needs to promote health and help one feel great.

When you add deep reds or bright pinks to your daily diet, you are 
also adding a powerful antioxidant called lycopene. Lyco-pene is found 
in tomatoes, red and pink grapefruit, watermelon, papaya, guava, 
strawberries, raspberries, red grapes and other fruits and vegetables. 
It acts as a powerful antioxidant that protects cells from damage. 
Lycopene in foods containing cooked tomatoes, such as spaghetti sauce, 
and a small amount of fat are absorbed better than lycopene from raw 
tomatoes. Lycopene in  antioxidants are linked with keeping our hearts 
healthy, too. Diets rich in lycopene are being studied for their ability 
to fight heart disease and some cancers. Red vegetables also contain 
other nutrients such as ellagic acid, quercetin, and hesperidin. These 
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Nutrients in Fruit and Vegetable Colours
Quercetin, which is found in apples, onions and other citrus 

fruits, not only prevents LDL cholesterol oxidation, but also helps 
the body cope with allergens and other lung and breathing problems. 
Ellagic acid, which is mainly found in raspberries, strawberries, 
pomegranates, and walnuts, has been proven in many clinical studies 
to act as an antioxidant and anticarcinogens in the gastrointestinal 
tract. This nutrient also has been proven to have an anti-proliferative 
effect on cancer cells, because it decreases their ATP production. 
The best-known of the carotenoids, beta-carotene, is converted 
into vitamin A upon entering the liver. Although being known for 
its positive effects on eyesight, it has also been proven to decrease 
cholesterol levels in the liver.

Flavonoids, which include anthocyanins, flavones, isoflavones, 
proantocyanidins, quercetin and more are responsible for the 
colours in the skins of fruits and vegetables and help to stop the 
growth of tumor cells and potent antioxidants. They also can reduce 
inflammation. Beta-glucan, found in mushrooms, stabilizes and 
balances the body's immune system by supporting white blood cells. 
Also found in tea, it has been shown to reduce the risk of colon and 
breast cancer. It boosts the immune system and encourages T-cell 
formation, which defends our body against sickness and disease.

Bioflavonoids, which are found in citrus fruits, are considered 
a companion to vitamin C because they extend the value of it in 
the body. These nutrients have the capabilities to lower cholesterol 
levels and support joint collagen in arthritis cases.

Lutein, which is found in blueberries and members of the squash 
family, is important for healthy eyes.

Clinical studies have proven that lycopene, mainly found in 
tomatoes, may decrease the risk of prostate cancer, as well as protect 
from heart disease, helping to prevent coronary artery disease.

Potassium is the nutrient  that does great things for our hearts, 
and lowers blood pressure. Another good food component many 
people don't get enough of is fibre, found in fruits, vegetables, and 
whole grains.

Along with the above stated nutrients, there are even more nutrients 
found in fruits and vegetables that provide a great deal of support to 
our body. Vitamin C, abundantly present in citrus fruits, keeps our 
immune system strong; speeds wound healing, and promote strong 
muscles and joints.
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nutrients reduce the risk of prostate cancer, lower blood pressure, 
reduce tumor growth and LDL cholesterol levels, scavenge harmful 
free-radicals, and support join tissue in arthritis cases.

Green fruits and vegetables are coloured by natural plant pigment 
called "chlorophyll." They contain chlorophyll, fibre, lutein, 
zeaxanthin, calcium, folate, vitamin C, calcium, and Beta-carotene. 
Green vegetables are also found  to be rich in the phytochemicals that 
keep you healthy. For example, the carotenoids lutein and zeaxanthin 
that are found in spinach, collards, kale and broccoli have antioxidant 
properties and are being studied for their ability to protect your eyes 
by keeping your retina strong. These nutrients reduce cancer risks, 
lower blood pressure and LDL cholesterol levels, normalize digestion 
time, support retinal health and vision, fight harmful free-radicals, and 
boost immune system activity. Lutein works with another chemical, 
zeaxanthin, found in corn, red peppers, oranges, grapes and egg yolks 
to help keep eyes healthy. Together, these chemicals may help reduce 
risk of cataracts and age-related macular degeneration, which can lead 
to blindness if untreated.

Research is being done on cruciferous vegetables like cabbage, 
brussels sprouts, cauliflower, kale, and turnips to see if they may 
reduce the risk of cancerous tumors! Greens are also loaded with 
essential vitamins (folate), minerals, and fibre. The "indoles" in 
broccoli, cauliflower, cabbage and other cruciferous vegetables 
may help protect against some types of cancer. Leafy greens such as 
spinach and broccoli are excellent sources of folate, a B vitamin that 
helps reduce risk of birth defects.

Orange and yellow fruits and vegetables are usually coloured by natural 
plant pigments called "carotenoids." Orange vegetables and fruits like 
sweet potatoes, mangos, carrots, and apricots, contain beta-carotene, 
zeaxanthin, flavonoids, lycopene, potassium, and vitamin C. These 
nutrients reduce age-related macula degeneration and the risk of 
prostate cancer, lower LDL cholesterol and blood pressure, promote 
collagen formation and healthy joints, fight harmful free radicals, 
encourage alkaline balance, and build healthy bones. Beta-carotene 
in sweet potatoes, pumpkins and carrots is converted to vitamin 
A, which helps maintain healthy mucous membranes and healthy 
eyes.  Beta-carotenoid is a natural antioxidant that is being studied for 
its role in enhancing the immune system. In addition to being touted 
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as a powerful health-protector, the orange group is rich in Vitamin 
C. Folate, most often found in leafy greens, is also found in orange 
fruits and vegetables, and is a B vitamin that may help prevent some 
birth defects and reduce the risk of heart disease.

Bright yellows have many of the same nutrients as the orange 
groups. They are high in essential vitamins and carotenoids. Pineapple, 
for example, is rich with Vitamin C, manganese, and the natural 
enzyme, bromelain. Additionally, corn and pears are high in fibre. 
Yellow fruits and vegetables belong to many different families, but 
they all share the common bond of being health enhancing with good 
taste.

Blue and purple fruits and vegetables are coloured by natural plant 
pigments called "anthocyanins." They contain nutrients such as lutein, 
zeaxanthin, resveratrol, vitamin C, fibre, flavonoids, ellagic acid, and 
quercetin. Blueberries, in particular, are rich in Vitamin C and folic 
acid and high in fibre and potassium. These nutrients support retinal 
health, lower LDL cholesterol, boost immune system activity, support 
healthy digestion, improve calcium and other mineral absorption, fight 
inflammation, reduce tumor growth, act as an anticarcinogens in the 
digestive tract, and limit the activity of cancer cells. Anthocyanins in 
blueberries, grapes and raisins act as powerful antioxidants that protect 
cells from damage. They may help reduce risk of cancer, stroke and 
heart disease. Other studies have shown that eating more blueberries is 
linked with improved memory function and healthy ageing.

White fruits and vegetables contain coloured by pigments called 
"anthoxanthins." They contain health - promoting chemicals such as 
allicin, beta-glucans, EGCG, SDG, and lignans that provide powerful 
immune boosting activity. They help lower cholesterol and blood 
pressure and may help reduce risk of stomach cancer and heart disease. 
These nutrients also activate natural killer B and T cells, reduce the 
risk of colon, breast, and prostate cancers, and balance hormone levels, 
reducing the risk of hormone-related cancers. Some members of the 
white group, such as bananas and potatoes, are good sources of the 
mineral potassium, too.    

[For details:  
http://www.disabled-world.com/artman/publish/fruits-vegetables.shtml#ixzz1NqitGC7U]

[CGS]
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Technology in Perspective

It is all in the thumb
When someone is clumsy with his hands, we say, “He’s all thumbs”.  

We are being very unfair to the evolutionary marvel that is the 
THUMB !  His dexterity with his hands is all due to an evolutionary 
quirk in his remote antiquity, when his thumb grew longer and came 
to be placed alongside the index finger. (We share this advantage with 
apes and monkeys, too) Occurring about 3.2 million years ago, this 
juxtaposition of the thumb and index finger and the ability to touch 
all the four fingers with the thumb marks a dramatic leap in man’s 
journey to now. 

The opposable thumb has helped the human species develop 
fine motor skills, which has directly led to the development of tools. 
We make use of two types of grips, namely the Power Grip and the 
Precision Grip. The former is when the fingers together with the palm 
and the thumb clamp an object as when gripping a hammer. The latter 
is what we use when writing with a pen or turning a watchmaker’s 
screwdriver.
Evolution of man and technology

The evolution of the fully opposable thumb is usually associated 
with Homo habilis (Handy Man, tool making man), appearing 2.4 – 

Techonology Through the Ages
Part II

“Man is a reed, the weakest in nature, but he is a thinking reed”
- Blaise Pascal (Pensees VI)

Man has a highly developed brain, capable of 
abstract reasoning, language, introspection, and problem solving. 
Development of the brain and ability to walk on two legs released 
his hands free for manipulating objects. This allowed him to make 
far greater use of tools than any other living species on Earth.  Man 
is a tool-making and tool-using animal. He is noted for his urge to 
understand and influence the environment, constant effort to explain 
and manipulate phenomena through his science, philosophy, mythology 
and religion. This natural curiosity has led to the development of 
advanced tools and skills, which are passed down culturally. Ours is 
the only species known to build fires, cook food, use clothes, and use 
numerous technologies. 



10Executive Knowledge LinesJuly 2011

1.4 million years ago, with a brain half its present size. He is the first 
creature to make real stone tools. Then appeared the Homo erectus (Man 
the Erect, Standing Man) about 1.8 million years ago who created 
better stone tools.  He is believed to be the forerunner of present Homo 
sapiens (Man the Wise, Thinking Man) who came about 400,000 years 
ago undergoing  evolution through a series of intermediate anthropoid 
(higher primates) stages. Never miserly about self-conferred glorification, 
we have named ourselves, the later Homo sapiens from 200,000 years 
ago to now, Homo sapiens sapiens.  Hunting was the primary methods 
of food gathering. The first appearance of art was during this time. 

According to one of its definitions, technology is “a material 
entity created by the application of mental and physical effort to nature 
in order to achieve some value”. It evolves in three stages: tools, 
machines and automation. This evolution leads to the replacement 
of physical labor with more efficient mental labor, ability to convert 
raw materials to more complex and pliable products, and, further, 
yields greater degree of control over one’s natural environment. 
The first product of technology is the tool. A tool, powered by 
human or animal effort or some other source of energy, is a device 
that provides a mechanical advantage in accomplishing a physical 
task that human bodies could not. Complementary to each other, 
technology leads to tools, and tools help emergence of improved 
technologies. 

Our hunter-gatherer ancestors developed tools such as spears and 
arrows for food. He also made other tools like plows and hammers 
that augment physical labor. Later animal power was pressed into 
service that substantially increased food production. 

The second technological stage was the creation of the machine. 
A machine, usually a powered one, is a tool that substitutes the 
element of physical - human or animal - effort, and requires the 
operator only to control its function. Machines became widespread 
during the later industrial revolution, though windmills, a type of 
machine, are older. Putting a machine such as  a tractor on the farm 
increased food productivity at least tenfold over the the plow and 
the horse.

The final stage of technological evolution is automation that 
removes even the element of human control with an automatic 
sequence of logic as in a computer program. 
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The drawings on cave walls were mainly of animal figures. During 
this long journey, the cranial capacity (skull volume), a measure of the 
brain size, has increased from about 600 cc of the Homo habilis through 
800 cc of the Homo erectus and finally to the present 1000-1850 cc 
!  Anatomically modern humans originated in Africa about 200,000 
years ago, reaching full behavioral modernity around 50,000 years ago.  
Until that time, the use of stone tools seems to have progressed in 
slow steps. However, after 50,000 BC, human culture shows change 
at a much greater speed.  Some anthropologists characterize this as a 
“Great Leap Forward”.

Modern humans started burying their dead, making clothing 
themselves with animal skin, developing improved hunting techniques 
and engaging in cave painting.  As human culture advanced, different 
populations of humans introduced novelty to existing technologies: 
artefacts such as fish hooks, buttons and bone needles show signs of 
variation among different populations of humans, something that had 
not been seen in human cultures prior to 50,000 years ago. As concrete 
examples of modern human behavior, we can include specialization 
of tools, use of jewellery, organization of living space, exploration of 
less hospitable geographical areas, and barter trade networks. Debate 
continues as to whether a “revolution” led to modern humans (“the big 
bang of human consciousness”), or whether the evolution was more 
gradual.  
Technological prehistory

The description below focuses less on chronological accuracy than on 
our technological heritage. The human technological prehistory can be 
approximately divided into three periods, namely, Stone Age, Bronze Age 
and Iron Age.
Stone (Old, Middle & New) Age 2.5 million BC - 5000 BC
Copper & Stone (Chalcolithic) Age 5000 - 3500 BC
Bronze Age  3500 - 1000 BC
Iron Age  After 1000 BC

The period between about 1000 BC – 330 AD is designated as 
Classical Antiquity during which we can discern a striking qualitative 
refinement in human activities. The earliest civilizations are believed to 
have appeared in Mesopotamia, Egypt, India, China, Central Andes, 
and Mexico and Central America; they seem to have flourished mostly 
the Bronze age.           (To be continued)

[P Radhakrishnan]
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Among animals, birds and mammals produce sound. But man alone 
is capable of real speech. Man has sufficient control over his voice to 
produce a wide range of sounds necessary to speak or shout or cry or 
sing. Each sound or collection of sounds is used as a symbol. Language 
developed when man evolved sufficient symbols to put across more and 
more ideas to other individuals.

Our voice is produced in the Larynx or voice-box,  a special part 
of the wind-pipe. There are various cartilages or soft bones around 
the larynx. The larger one at the front (thyroid cartilage) forms 
the Adam’s apple. During normal breathing,  the vocal cords get 
relaxed and there is a triangular opening between them. During speech 
the cords are tightened by muscles. Air is forced up from the lungs 
and the cords vibrate. Air too vibrates and the synchronous vibration 
produces sound. Beside the fundamental frequency, there are also many 
overtones produced. They are of higher pitch. By changing the position 
and tension of the vocal cords, notes of different fundamental pitch 
can be created. Volume is controlled by the pressure of the air pushed 
through the voice-box by the lungs.

All mammals possess this basic arrangement for making sounds, but 
the size of the vocal cords varies a great deal. The sound is produced 
by the larynx, though its quality is determined by the mouth and 
the nasal region of the breathing tract. These regions are cavities in 
which some of the overtones are lost while others are emphasized. Man 
has fine control over his facial muscles (unlike other mammals). He 
can produce different sounds by changing the shape of the mouth. 
This is known as articulation. Parrots and some other birds can imitate 
human sound but cannot articulate.

A man’s voice is deeper than that of a woman or a child. The vocal 
cords of a man produces a lower note than the shorter cords of a 
woman or a child. Main speech sounds are vowels and consonants. 
Air movements in the mouth alone can produce sounds like cap, cash, 
cat etc. Semi-vowels like m, n, l also can be produced by the mouth. 
So facial changes, lips, teeth, nasal tracks combine to produce a vast 
range of sounds. Mimicry artists have developed these qualities to their 
fullest potential.

[H R Iyer]

Voice and Speech
How Blessed We are!

General
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Electromagnetic metamaterials are artificially structured materials 
that are designed to interact with and control electromagnetic waves. 
They consist of periodic structures. Electromagnetic waves might 
be any type of wave in the electromagnetic spectrum. An electromag-
netic metamaterial affects electromagnetic waves by having structural 
features smaller than the wavelength of light. This characteristic ensures 
the behaviour of a metamaterial as a homogeneous material accurately 
described by an effective refractive index.

We are familiar with light waves in the visible, which occupy a rather 
small portion of the electromagnetic spectrum. Material structures 
such as photonic crystals are effective with the visible light spectrum. 
They are generally half the size or smaller (less than 280 nm) than the 
middle of the visible spectrum having a wavelength of approximately 
560 nm (for sunlight). Visible light waves have wavelengths from 
400 to 700 nanometers (a nanometer is one-billionth of a meter), yet 
electromagnetic waves can have wavelengths of trillionths of a meter to 
thousands of kilometers! 

When light (or electromag-netic) waves enter a material, the 
electric and magnetic fields of the wave cause electrons within the 
material to move around. This exchange of electromagnetic energy 
with the atoms and molecules of a material is the means by which 
materials can be used to control and manipulate light waves, forming 
the basis for electromagnetic devices. The size and typical spacing of 
atoms within a material are on the order of angstroms, or tenths of one 
nanometer. This means that visible light waves, which are hundreds 
of nanometers in size, or longer wavelength waves cannot even come 
close to resolving the atomic structure. Although we know materials 
are formed from collections of atoms, we cannot see the individual 
atoms because the light we perceive is so much larger than the atomic 
scale. So, we approximate the discrete atoms and molecules of a 
material as a continuous substance, whose properties are derived from 
the individual atoms and molecules, and their interactions. 

Metamaterials show promise for optical and microwave applications 
such as new types of beam steerers, modulators, band-pass filters, lenses, 

Electromagnetic Metamaterials 
For Enhanced Performance

Technologies in Horizon
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microwave couplers, and antenna systems. The lower density of such 
materials means that components, devices, and systems made of them 
can be small and lightweight with enhanced system and component 
performance.

Some examples of optical devices, based on visible light are the 
lenses in telescopes, microscopes or eye glasses. They are simply pieces 
of plastic or glass that take rays of light and cause them to converge or 
diverge. The properties of a lens are related to the material of which it 
is made, as well as its shape. Optical fibers and waveguides represent 
other classes of optical devices, in which the material is used to guide 
light from one point to another, like water passing through a pipe. 
Optical fibers are formed by 'pulling' carefully designed and optimized 
combinations of glasses, and are used to transmit light over surprisingly 
large distances. 

The quality and diversity of optical devices is determined by the 
available range of electromagnetic properties of the materials used 
to make the devices. Existing materials display only a subset of the 
electromagnetic properties that are theoretically available. Since we 
know that, ultimately, materials consist of atoms and molecules, it 
would seem reasonable to try to expand the available range of material 
properties by adjusting the composition of materials at the molecular 
level using chemistry. But we can broaden our definition of a material. 
In effect, we can "fool" light by taking any arrangement of objects and 
assembling them into some sort of structure. If the size and spacing 
of the objects are much smaller than the wavelength of light, then the 
light will not be able to resolve the difference between our collection of 
objects and an actual material. This means, material properties obtained 
by engineering the geometry of macroscopic objects can extend well 
beyond what is obtainable by chemical synthesis. Consequently, the 
electromagnetic properties of metamaterials are often beyond those of 
any known naturally occurring materials. 

Microwave frequency meta-materials are usually synthetic, 
constructed as arrays of electri-cally conductive elements (such as loops 
of wire) which have suitable inductive and capacitive characteristics. 
These are known as split-ring resonators. For microwave radiation, the 
struc-tures need only be on the order of few centimeters.

Another structure which can exhibit subwavelength chara-cteristics 
are frequency selective surfaces (FSS) known as Artificial Magnetic 
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Conductors (AMC) or alternately called High Impedance Surfaces 
(HIS). These also have inductive and capacitive characteristics, which 
are directly related to its subwavelength structure. 

Experimental demonstration of functioning electromagnetic 
metamaterials by horizontally stacking, periodically, split-ring 
resonators and thin wire structures was reported in the year 2000. 
Later, a method was provided in 2002 to realize negative index 
metamaterials using artificial lumped-element loaded transmission 
lines in microstrip technology. At micro-wave frequencies, the first 
real invisibility cloak was realized in 2006. However, only a very small 
object was imperfectly hidden. In 2007, one researcher stated that for 
metamaterial applications to be realized, several goals such as reducing 
energy loss must be achieved. For this three-dimensional isotropic 
materials instead of planar structures are to be developed and mass 
produced. 

It is clear that all materials are composed of atoms and molecules. 
However, the meta-materials concept allows us to avoid the techniques 
of chemical synthesis and reaction dynamics. We can obtain new 
electromagnetic materials by changing the geometry of objects. In other 
words we have to design the geometry of metamaterial elements so that 
a composite formed from these elements will have desired properties.

[CGS]

Airbus A380 vs. Boeing 747-8I 
A Comparison 

The airline giants Boeing and Airbus have come out with the  
largest passenger airliners, Boeing 747-8I (Intercontinental) and 
Airbus A380. Some comparative figures:
  Airbus A380        Boeing 747-8I
Passengers - 550 467
Length - 72.72 metres 76 metres
Price(Approx.) US$ - 375.3 million 317.5 million  
Fuel efficiency - 2.9 litres/seat/100 km 2.8 L/seat /100 km
Range - 15,200 km 14,815 km 
Top Cruising Speed - Mach 0.88 Mach 0.86 
Note: As of June 2011,  the A380 has received 234 firm orders, of which 51 had 
been delivered. 
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Engineers use sensors to measure the strain exerted on materials, 
but a flaw in such sensors is that they can break under stress. Events 
like bird-hit to the wing of an aeroplane  or earthquake damage to a 
building may result in the break of a sensor. However, a sensor that 
can no longer provide information to users doesn’t necessarily mean 
that the material they were monitoring has been irreparably harmed. 
The structure itself may not be damaged. But collection of data gets 
affected if the sensor is not repaired and corrected. Collecting data 
on what has happened to these structures can help us make informed 
decisions about what is safe and what is not. A new sensor design may 
help collect this sort of data in the future.

Researchers from North Carolina (NC) State University have 
designed a sensor that can measure strain in structural materials and 
is claimed to be able to self-heal. The sensor could be used to help 
make decisions about structural safety in the wake of earthquakes, 
explosions or other events. The new design allows the sensor to stretch 
and compress along with the material it monitors. An infrared (IR) 
light wave runs through the sensor and detects these changes in length, 
which tells how much strain the material is undergoing.

The sensor contains two optical glass fibres that run through 
ultraviolet (UV)-curable resin in a container. The ends of the glass 
fibres are aligned with each other, but separated by a small gap. Focused 
beams of IR and UV light run through one of the fibres. When the 
tightly focused UV beam hits the resin, the resin hardens, creating a 
thin polymer filament that connects the glass fibres, creating a closed 
circuit for the IR light. The rest of the resin in the container remains in 
liquid form, surrounding the filament. If the polymer filament breaks 
under stress, more liquid resin moves into the gap, comes into contact 
with the UV beam and hardens, repairing the sensor automatically.

[For details: http://www.theengineer.co.uk]

Smart Sensor
For Structural Safety

Opportunities are like sunrises,  
if you wait too long you can miss them 

- William Arthur

Technologies in Horizon
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Isaac Asimov (1920-1992) was a great writer of popular science 
and science fiction.  In his early career, he was a professor of chemistry 
at the university of Boston in the U.S.A.  Later he became a full time 
writer and wrote a large number of books ( about 676).  He used to 
say that he had written books on every topic coming under the Dewey 
Decimal System of library classification! 

Asimov’s “Robot stories” are now hailed as  classics in the 
literary genre of Science Fiction (SF). He overcame the “Frankenstein 
dilemma” by imagining robots which can only be friendly to man and 
can never turn hostile.

[Frankenstein was a fictional creation of Mary Shelley, wife of the 
celebrated poet, Percy Shelly.  She wrote a fantasy story in 1818. The 
hero of the story was a scientist named Frankenstein, who built a semi-
intelligent  humanoid machine which the scientist named Frankenstein, 
after his own name.  In the story, the machine Frankenstein becomes 
violent and finally murders his master, the scientist Frankenstein.] 

Asimov ensured that his robots would never be frankensteinian. For 
this purpose, he invented his famous “Three Laws of Robotics”.
They are:
i) A robot may not injure a human being, or, through inaction, 

allow a human being to come 
to harm.

ii) A robot must obey orders given 
to it by human beings, except 
where such orders would conflict 
with the First law.

iii) A robot must protect its 
own existence, as long as this 
protection does not conflict 
with the First or Second law.
These three laws are ingrained in 

the brains of all Asimovian robots, 
who will thus always be friendly and 
supportive to humanity.  Asimov 
has built a fictional empire featuring 

Asimovian Robots
With a Human Touch

Info Bits
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these robots.  His fiction is respectfully being read by engineers who 
work in robotics. 

The word “ robot” was first used by a Czechoslovakian writer called 
Karel Capek.  But, it was Asimov who coined the word “robotics” for 
the branch of technology dealing with robots.

 [Dr C.G.R. Nair]
profcgram@gmail.com
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In a list of 257 names as countries of the world, 192 are members of 
the United Nations. These nation states are of all sizes, big and small. 
It is well known that Singapore is a small country with an area of only 
246 square miles. But there are 17 other countries with smaller areas 
ranging between 0.2 and 191 square miles and small population. They 
are as follows:

Vatican City: It is the world's smallest nation state with an area of 
just 0.2 square miles. The Vatican has a population of 770, none of 
whom is a permanent resident. This tiny country which surrounds St. 
Peter's Basilica is the spiritual center for the world's Roman Catholics. 
Vatican City is surrounded by Rome, Italy.

Monaco: The tiny state of Monaco with an area of 0.7 square miles 
lies along the French Riviera on the French Mediterranean coast near 
Nice. About 32,000 people live in this state known for its Monte Carlo 
casinos and Princess Grace. It has been independent off-and-on since 
the 13th century. 

Nauru  is a Pacific island with area of 8.5 square miles. It has a 
population of around 13,000. The country is known for its phosphate 
deposits. It became independent in 1968 and was formerly known as 
Pleasant Island.

Formerly kown as Ellice Islands, Tuvalu is composed of 9 coral 
atolls along a 360 mile chain in Polynesia. It became independent in 
1978. With an area of 9 square miles, it has a population of around 
12,000.

San Marino is a small country located on Mt. Titano in north 
central Italy. The country claims to be the oldest state in Europe, 
having been founded in the fourth century. With an area of 24 square 
miles, San Marino has about 29,000 residents. 

Liechtenstein with an area of 62 square miles is located on the 
Rhine River between Switzerland and Austria in the Alps. It has a 
population of 34,000 plus.

Marshall Islands of 70 square miles area gained independence in 
1986. The 34 islands constituting the country were formerly part of 

Small Countries of  the World
  Vatican, the Smallest 

General
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the Trust Territory of Pacific Islands (and administered by the United 
States). It is a land of reefs with a population of about 58,000.

Saint Kitts and Nevis is a Caribbean country of 104 square miles 
area and 39,000 population. It gained independence in 1983. Nevis is 
the smaller island of the two and is guaranteed the right to secede.

The 107 square miles Seychelles with 81,000 residents is an 
Indian Ocean island group which became independent of the United 
Kingdom since 1976. 

Maldives is a group of about 2000 Indian Ocean islands. The 
islands gained independence from the U.K. in 1965. The total area is 
115 square miles. Only 200 of the islands which make up this country 
are occupied, with a population of 340,000.

Malta, an island country of 122 square miles is just south of 
the Italian island of Sicily. It became independent from the United 
Kingdom in 1964. It has a population of about 400,000.

The Caribbean country of Grenada has an area of 133 square miles 
and a population of 90,000. It became independent of the U.K. in 
1974. It is located quite close to Venezuela.

Saint Vincent and the Grenadines of 150 square miles are 
Caribbean islands with a population of 117,000. The country  gained 
independence from Britain in 1979. 

About 280,000 people live on the Caribbean island of Barbados 
with an area of 166 square miles. Barbados obtained independence 
from the U.K. in 1966.

The Caribbean nation Antigua and Barbuda of 69,000 people has 
been independent from the United Kingdom since 1981. The three 
islands which compose this country of 171 square miles rely on tourism 
(as do many of the Caribbean countries and territories).

The independent Principality of Andorra of 180 square miles 
is co-governed by the President of France and the Spain's Bishop 
of Urgel. With just over 70,000 people, this mountainous tourist 
destination tucked in the Pyrenees between France and Spain has been 
independent since 1278.

Palau of 191 square miles (also known as Belau) was a Trust 
Territory of the Pacific Islands. It was formerly known as the Carolines 
and is composed of more than 200 islands in the Pacific. It became 
independent in 1994. The population is about 20,000.               [CGS]

Those who are lifting the world  
upward and onward are those  

who encourage more than criticize.

- Elizabeth Harrison
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Scientists Seok-Hyun Yun of  Harvard Medical School with his 
colleague Malte Gather have developed the first biological laser, made 
from a single living cell. This “living laser,”  could one day lead to 
better medical imaging and light-based treatments for cancer or other 
diseases.

They have for the first time created laser light using biological 
material that is living: a single human cell and some jellyfish protein. 

Building a conventional laser requires two things: a lasing material 
that amplifies light from an external source (a 'gain medium') and an 
arrangement of mirrors (an 'optical cavity'), which concentrates and 
aligns the light waves into a tight beam. Until now, the gain medium 
has only been made from non-biological substances such as doped 
crystals, semiconductors or gases, but in this case the researchers used 
enhanced green fluorescent protein (GFP) - the substance that makes 
jellyfish bioluminescent, which is used extensively in cell biology to 
label cells.

The team engineered human embryonic kidney cells to produce 
GFP, then placed a single cell between two mirrors to make an optical 
cavity just 20 micrometres across. When they fed the cell pulses of blue 
light, it emitted a directional laser beam visible with the naked eye - and 
the cell wasn't harmed. Even though the laser beam is  tiny and fairly 
weak in its brightness compared to traditional lasers, says Yun, it is an 
order of magnitude  brighter than natural jellyfish fluorescence, with 
a beautiful green colour. Yun and Gather have some speculative ideas 
about how the technology might be used. They suggest that biologists 
could turn cells of interest into lasers to study them. They also suggest 
possible medical applications. Doctors today shine lasers into the body 
to gather images or to treat disease by attacking cells. Yun thinks that 
lasers could instead be generated or amplified inside the body, where 
they could penetrate the relevant tissues more deeply.

But more research work is needed first - including developing the 
laser so that it works inside an actual living organism. To achieve this, 
Yun envisages integrating a nano-scale optical cavity into the laser cell 
itself.  

[For details: http://www.foxnews.com,
http://www.nature.com]

Science in Perspective

Biological Laser 
Generating Light from Living Objects
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Before you kill a Tiger, watch how it walks.
Watch it move, watch its eyes.
Watch how it flicks its tail,
Watch it yawn, watch it sleep.

Before you pull the trigger
Watch how the Tiger plays with cubs.
Through the sight of your gun
Watch, lying on its back, how a Tiger dreams.

A Tiger is just a big cat; like the tabby
You give milk to, every day.
Like the cat that curls, that purrs
As it rubs against your legs.

A Tiger is just a big cat
That happened to be born in the wild.
Why do you hate, fear it so
Is it because he is free?

Is it because, unlike you
The Tiger will fight,
Unlike you, coward, hiding
With your pointed gun,
Will never be afraid of you?

Shoot him, I know you will, man
Tear his skin, his teeth, his nails
And his poor flaccid penis,
For those florid, fat Chinese
For their puny, limp cocks
So that they can hump and crow
Lying on top of whores.

Before you Kill a Tiger

But before you kill a Tiger -
Look straight, deep, into its eyes -
If you still want to pull the trigger
Then turn the gun and stick
The barrel into your mouth.

Your carcass, putrid, is worth
A thousand wriggling maggots.

[Balachandran V]
balanpnb@gmail.com
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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 41
[BNN]

EKL Sudoku 56
[Hard]

4 6 8

3 7 6 2

6 9 1

5 4 8 3 6

3 9 2 4

9 8

4 3 1 2

In Forthcoming Issues
w Safe and Easy Point for Dialysis: Using an implantable device 

created by students  from Johns Hopkins University.
w Vertical Farming: The fish feed the plants, and they both feed 

the people
w Graphene: The New Silicon unleashing a technology revolution
w Aluminium Alloy-based Mobile Technology: To make 

available drinking water and electricity in villages
w Photosynthesis Versus Photovoltaics: A comparison of 

efficiencies
w Metamaterials to Boost Wireless Power Transmission: By 

making it seem as if there was no space between the transmitter 
and the recipient.
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The Internet Society, together with several large companies such 
as Google, joined together to announce the first World IPv6 Day on 
June 8th this year. Everyone who ‘celebrated’ the Day switched over 
their Internet routing hardware to Version 6 of the Internet Protocol, 
switching it back to IPv4 after the 24-hours had passed. For many, this 
switchover went unnoticed, as the transition was seamless as planned. 
For others - less than 1% of the users on the Internet - there was 
some disruption to their networks. Seamless or not, this day marked 
a defining milestone for the Internet, as it began its transition from 
a small, research-oriented curiosity to an massive, essential, global 
infrastructure.
IPv4

IPv4 is the first commonly used version of the Internet Protocol 
- the principal communi-cations protocol used for routing packets 
across network boundaries on the Internet. Despite the ‘4’ in the 
version number, it was the first to be used on the public Internet. 
IPv4 was designed for a limited research and academic use, and not 
for widespread use as global infrastructure - a fact that was to have 
profound implications on different aspects such as security and 
scalability of the Internet.

Given its limited original specifications, it was assumed that a 4-octet 
address space - providing a theoretical maximum of 232, or 4.2 billion 
addresses - should be more than sufficient for the near future (IPv4 was 
designed around 1981). However, several design modifications were 
made early on, including the division of the full address space into 5 
classes (A to E) and reserving some blocks of IPs for private and future 
use, that brought down the actual addresses by over 300 million. As the 
Internet began to grow and the potential for further growth became 
apparent, there were some concerns of IP depletion - whether there 
were sufficient addresses in the early 1990s for the first time.

As a consequence of these concerns, the classfull (class-based) 
addressing mechanism of the early design was changed later into 
the classless model or the Class-less Inter-Domain Routing (CIDR), 
with the objectives of reducing the size of routing tables that routers 

 IPv6
 The Future of  the Internet

AdvanTech
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had to ‘remember’, as well as to allocate blocks flexibly to customers 
so as to retard the depletion of addresses. Network Address Translation 
(NAT), was another mechanism evolved to reduce the requirement of 
public addresses for private/internal networks: this scheme was similar 
to a PABX with numerous internal extension numbers, which could 
communicate to the external world using much fewer external lines.

Despite these efforts, the explosive growth of the Internet and its 
use in myriad unforeseen ways in the 1990s hastened the process of 
address depletion on the IPv4 schema, and it was clear by the mid-
1990s itself that the world would run out of IP addresses soon. By this 
time, other weaknesses in the Ipv4 schema, such as network security 
issues, packet fragmentation & reassembly, and poor address mobility, 
were also becoming apparent.
IPv6: Taking all these factors into consideration, the Internet 
Engineering Task Force (IETF) designed  the IPv6 as a replacement 
for IPv4. The specifications for IPv6 was published in December 1998 
(RFC 2460).

The most significant change in IPv6 is that it uses 128 bits (16-
octets) for addressing compared to 32 bits (4 octets) in IPv4. However, 
while the address space in IPv6 is as high as 340 undecillion or 
3.4×1038 addresses, the effective number of devices is much less, as 
only 64-bits within this 128 can be used to identify a device (there 
is currently a discussion going on about the exact numbers in this 
regard). Even in the worst-case scenario, about 248 distinct addresses 
can be supported, which means 41000 addresses for every living 
human being, or over half a million addresses per square km of the 
surface of the earth.

In addition to the much larger address space, IPv6 adds several new 
features that were not available in IPv4. The following is a summary of 
the changes in IPv6:
1. On account of the availability of an exceedingly large IP address 

space, schemes such as NAT - which consumes computing resources 
- is not required

2. Network security (IPSec) is integrated into the design of IPv6 
and not a separate add-on. This ensures that implementing secure 
transac-tions will be easier with IPv6

3. Complex routing schema such as CIDR will not be required for 
IPv6, given the large size of address space. This simplifies the 
software in routers and enhances routing performance
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4. Multicasting, while possible in IPv4, has been made much simpler 
in IPv6, leading to more efficient use of bandwidth in multicast 
situations

5. Originally, IPv4 networks required static (manual) setting of IP 
addresses for devices. Later, the Dynamic Host Configuration 
Protocol (DHCP) was created to auto-matically allocate IP addresses. 
However, DHCP requires a pre-configured server for it to work. In 
contrast, IPv6 provides completely automatic self-allocation of IP 
addresses, even without a DHCP-like server machine

6. Mobile routing in IPv6 avoids problems such as triangular 
routing that occurs in IPv4, making it more efficient. IPv6 also 
provides for IP address mobility where devices can move across 
subnets without their IP addresses changing

7. The upper limit of the size of a single packet (216-1 bytes in IPv4) 
has been raised substantially in IPv6 to 232-1. These large packets 
are called jumbograms

8. IPv6 provides for additional headers that are outside the fixed 
header (40 octets). These headers can be defined for service-specific 
information without changing the IPv6 protocol itself

IPv6 Transition
While IPv6 provides several advantages, the transition towards 

it has been rather slow on account of a number of factors: the costs 
of the shift and returns from it; perceived compatibility problems 
with legacy hardware; time/effort required for rewriting network 
software; retraining of engineers; the continued compatibility of IPv4, 
questioning the need to shift; and the perceived complexities of the 
transition.

IETF has been pushing Governments as well as the larger firms 
to adopt IPv6, and providing several incremental and non-disruptive 
methods to effect the transition. These include automated IPv4-to-
IPv6 address translation; IPv6 Rapid Deployment (6RD); and NAT64. 
These approaches preserve the existing (legacy) hardware and ease the 
effort of the transition.
Conclusion

The phasing out of IPv4, the process of which has just begun, is 
the end of an era in the history of the Internet. The transition from 
IPv4 to IPv6 is a complex effort requiring co-ordination from multiple 
stakeholders, including the Internet administration, Governments, 
the engineering fraternity, equipment manu-facturers, Operating 
System companies, mobile & smart-device companies, and the user 
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Dr Billy Cohn and Dr Bud Frazier at the Texas Heart Insti-tute 
claim to have developed a machine with simple whirling rotors, that 
could avoid all the inadequacies of artificial hearts so far devised or 
conceived. The inventors say that the beneficiary may soon get a heart 
that has no beat.

Inside the Institute’s animal research laboratory Cohn and Frazier 
removed the heart of an 8-month-old calf and replaced it with two 
centrifugal pumps. They say the calf is vigorous, happy and playful, 
but if one listened to her chest with a stethoscope to hear a heartbeat, 
one would fail to do so. But the pumps spin the calf ’s blood and move 
it through her body.

After practicing on 38 calves, Cohn and Frazier felt confident enough 
to try their device on a human patient in March this year. They chose 
Craig Lewis, a 55-year-old who was dying from amyloidosis, which 
causes a buildup of abnormal proteins. The proteins clog the organs 
so much that they stop working. In Lewis’ case, his heart became so 
damaged, doctors said he had about 12 hours left to live.

His wife, Linda, said they should try the artificial heart. The two 
doctors agreed. Linda Lewis says her husband appreciated how the 
doctors cobbled together the pulseless heart from various materials.

Cohn and Frazier did not start totally from scratch. They took two 
medical implants known as ventricular assist devices and hooked them 
together. A ventricular assist device has a screw-like rotor of blades, 
which pushes the blood forward in a continuous flow. Thousands 
of people have one of these implanted close to their hearts. By using 
two, the doctors replaced both the right and left ventricles - the entire 
heart.  

Heart
With No Beat

AdvanTech

community. While it is clear that the transition is non-negotiable 
and will happen eventually, concerted efforts are required from all 
stakeholders to implement this transition in a reasonable time frame. 
IPv4 and legacy equipment will be around for several years more on 
the Internet, but IPv6 is clearly the future.                    [Satish Babu]

director@icfoss.in
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The doctors say the conti-nuous-flow pump should last longer than 
other artificial hearts and cause fewer problems. That’s because each 
side has just one moving part: the constantly whirling rotor.

But Cohn says they will still have to convince the world that you 
don’t need a pulse to live. Since people look at all the animals, insects, 
fish, reptiles and certainly all mammals, and see a pulsatile circulation, 
they think there is no life without pulse. Hence all the early research 
and efforts were directed at making pulsatile pumps.

According to Cohan, the only reason blood must be pumped 
rhythmically instead of continuously is the heart tissue itself. The 
pulsatility of the flow is essential for the heart, because it can get 
nourishment only in between heartbeats. If you remove that from the 
system, none of the other organs seem to care much.

It has been reported that Craig Lewis lived for more than a month 
with the pulseless heart. His doctors said the pumps themselves worked 
flawlessly. But he died in April, due to the liver and kidney disease. 

Although there is more work to be done, Frazier says he’s confident 
the pulseless approach will win out in the end. According to him, the 
pumps do not wear out. The tradeoff, of course, is the loss of the 
familiar, primordial sound of a beating human heart. 

Be Flexible 
The one who is flexible is constantly happy

Expression: Each day we are facing new situations; nothing 
remains the same. If we are flexible, we will be able to 
be happy, whatever the situation may be. If we think too 
much we take time to experience the pleasure of adjusting 
ourselves. Where we have a rigid nature, we will not be happy. 
Experience: When things change demanding our flexibility, we 
need to make sure that we enjoy that too. We need not ask what 
happened or why it happened, but just enjoy the change which 
has something new to teach. When we practice in this way, we 
will be able to be happy, whatever the circumstances we are faced 
with.

[Dr K.V. Jayakumar, ED, CWRDM, Kozhikode, India] 
kvjayco@gmail.com
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Energy

Researchers from University of Minnesota College of Science and 
Engineering have  discovered a new alloy material that converts heat 
directly into electricity.  It could have wide-sweeping impact on creating 
environmentally friendly electricity, say, by capturing waste heat from 
a car’s exhaust that would heat the material and produce electricity 
for charging the battery in a hybrid car. Other possibilities of creating 
such green electricity include capturing waste heat from industries and 
thermal power plants or using temperature differences in the ocean. The 
research team led by aerospace engineering  professor Richard James 
and assisted by post-doctoral researchers Vijay Srivastava and Kanwal 
Bhatti, and Ph.D. student Yintao Song, is exploring commercialization 
of the technology.

To create a material with such unique capabilities, the team com-
bined elements at the atomic level to create a new multiferroic alloy, 
Ni45Co5Mn40Sn10. Multiferroic materials combine unusual elastic, 
magnetic and electric properties. The alloy achieves multiferroism by 
undergoing a highly reversible phase transformation where one solid 
turns into another solid. During this phase transformation the alloy 
undergoes changes in its magnetic properties that are exploited in the 
energy conversion device. During a small-scale demonstration in the 
university lab, the new material so created begins as a non-magnetic 
material, then suddenly becomes strongly magnetic when the tem-
perature is raised a small amount. When this happens, the material 
absorbs heat and spontaneously produces electricity in a surrounding 
coil. Some of this heat energy is lost in a process called hysteresis. A 
critical discovery of the team is a systematic way to minimize hysteresis 
in phase transformations.

This research crosses all boun-daries of science and engineering, 
as it includes engineering, physics, materials, chemistry, mathematics 
and more; it has required all of us within the university’s College of 
Science and Engineering to work together to think in new ways, Prof. 
James said. 

[For details: http://www1.umn.edu, http://z.umn.edu/energyalloy]

Green Electricity from Alloy Material
Converting Heat to Electricity Direct 
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Looking Back
An Index of  Topics Covered in EKL

When we look back, the Editorial Team of EKL has every reason to 
feel proud and cheer at the diversity of topics we covered in our issues 
with simplicity, clarity and  authenticity as the hallmark.

In fact, as we learn from our subscribers, it has prompted most 
readers to keep EKL as collector's item for future reference.

Here we start this new column to  give you regularly a taste of what 
appeared in EKL pages in the past.

Editorial Team 
(Contact for getting reprints and the terms: 
eklines@gmail.com; Ph: 91 471 247 2928)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
	Steve Jobs, Apple Computer: You`ve Got to Find What You Love- 

Commencement Address at Stanford University  June 12, 2005 

 -  EKL August 2005

	Dr Philip Kotler: Marketing Guru - EKL August 2006

	Ants: Masters of Crowd Management - EKL November 2007

	Tender Coconut:  Nature`s Gift for Healthy Living  
- EKL September 2007

	Cars to Supply Power to Grid: Electric Cars Earn Cash  
- EKL January 2008

	Lightning: Myths and Facts - EKL July 2008

	On the Road to Heart Attack: Risk Factors - EKL August 2009

	Biomimicry: Picking cues from nature for product design  
- EKL October 2009

Never play with the feelings of others  
because you may win the game,   

but you will surely lose the person for lifetime

- William Shakespeare



July 2011Executive Knowledge Lines31

According to United Nations’ 
World Health Organization, there 
are approximately 278 million 
people worldwide suffering 
from moderate to profound 
hearing loss. When telephone 
conversations are conducted 
via computer networks using 
the Internet Protocol, ambient 
noise and acoustic echoes often 
impede the conversation. For 
the hearing impaired, it is 
especially problematic. Often, 
they need to increase the 
volume to try and follow the 
conversation. However, by doing 
so, the background noises are also 
intensified and signal frequencies 
become virtually intolerable. To 
tackle the problem, researchers 
at the Fraunhofer Institute for 
Digital Media Technology in 
Oldenburg, Germany have 
come up with a digital solution. 
They utilize algorithms typically 
used for hearing aids to detect 
background noise and reduce 

Better Hearing
For the Hearing-impaired 

it to a minimum. The system is 
adjusted to the individual user, as 
each hearing impaired person has 
quite specific frequencies that are 
difficult for them to hear. Since 
the system reduces background 
noise, it could also be beneficial 
to any phone call with possible 
background noise.

The system can be individually 
programmed for each call, so that 
it delivers a consistently audible 
sound. By pressing a button on 
the device, parameters of the 
algorithm gets automaatically 
adjusted to the hearing ability 
of the individual user. The 
system can be applied to most 
audio devices and scientists have 
already installed them on an 
iPod Touch, a telephone system, 
a video conferencing system and 
a television. It is expected that 
commercial availability of the 
system may take another two 
years.

Make a game of finding something positive in every 
situation. Ninety-five percent of your emotions are 
determined by how you interpret events to yourself.

- Brian Tracy

Tech Brief
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Light Field Camera 
Shoot First and Focus Later

In a digital camera an image is 
a combination of all the light rays 
represented as a single amount 
of light. A "light field" is the 
amount of light traveling in every 
direction, through every point in 
space. Light field cameras record 
the color, intensity and vector 
direction of all the rays separately. 
To do this, the camera has an 
array of microlenses behind the 
main lens, which help break 
up the light coming in into its 
component rays. An onboard 
software is then able to synthesize 
all that data, and make it into one 
image.

Light field cameras allow users 
to selectively shift focus between 
various objects in a picture, after 
they have been taken. They 

provide the ability to shift focus 
between foreground, middle, and 
background objects within the 
frame, in a photo that has already 
been taken. If users prefer, they 
can also choose to have everything 
in focus. Pictures can also be 
taken in lower light, shutter lag 
is greatly reduced, and both 2D 
and 3D images can be obtained 
from the same shot. Even when 
viewed in 2D, users can still subtly 
adjust the viewing perspective if 
they think that a certain photo 
would have looked better had the 
camera been located just an inch 
to the right. They can adjust the 
shot accordingly.

Commercial availability of 
light field camera is expected in 
an year’s time.

Biological Screw and Nut
Screw and nut are considered to be an exclusive human invention. 

Now, for the first time,  biologists have found a biological screw and 
nut  in the legs of beetles called Papuan weevils - a joint that screws 
together  similar to what we find in a hardware store.

The researchers took  x-ray microtomography scans of museum 
specimens of the beetle and found that one part of the joint (called 
the coxa) resembled a nut, with a thread along its inner surface.  The 
other part (the trocanter) resembled a screw, with an external thread 
spiralling around it.  The beetles’ muscles pull on the leg to turn the 
screw.  The scientists also noticed similar mechanism in the legs of 
some other species as well. 

Engineers  have adopted many  such mechanisms from nature - 
biomimicry.  

Tech Brief
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Researchers in California have created a way to place a call on a cell 
phone just by thought, choosing each digit of the number in mind. 
Their new brain-computer interface is reported to be almost 100 
percent accurate for most people after only a brief training period. 
The system was developed by a team led by Tzyy-Ping Jung, a researcher 
at the Swartz Center for Computational Neuroscience at the University 
of California at San Diego. Besides acting as an ultraportable aid for 
severely disabled people, the system might one day have broader 
uses. For example, it could create the ultimate hands-free experience 
for cell-phone users, or be used to detect when drivers or air-traffic 
controllers are getting drowsy by sensing lapses in concentration. 
Jung’s system relies on electroencephalogram (EEG) electrodes on the 
scalp of a person to analyze electrical activity in the brain. An EEG 
headband is hooked up to a Bluetooth module that sends the signals to 
a Nokia N73 cell phone, which converts the signals to numbers.

In an experiment, users were trained on the system via a novel visual 
feedback system. They were shown digits displayed on a computer 
screen that flashed on and off almost imperceptibly at different 
speeds. These oscillations are detected in a part of the brain called the 
midline occipital. Jung and his colleagues exploited this by displaying 
a keypad on a large screen with each digit flashing at a slightly different 
frequency. For instance, “1” flashed at nine hertz, and “2” at 9.25 hertz, 
and so on. Jung says this frequency was detected through the EEG, 
thus making it possible to tell which number the subject is looking at. 
According to the researchers, some people have a higher accuracy than 
others. In a typical experiment, 10 subjects were asked to input a 10-
digit phone number, and seven of them achieved 100 percent accuracy. 
Earlier, a cognitive neuroscientist at Dartmouth College has published 
a work on a similar concept called the Neurophone. The Neurophone 
used a brain signal known as the P300. This signal is triggered by a 
range of different stimuli and is used by other brain-control interfaces 
to gauge when something has caught a person’s attention. But this 
typically involves a longer training period.

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

Dialing by Thinking 
A Brain-Computer Interface

Tech Brief
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A paraprosdokian is a figure of speech in which the latter part of a 
sentence or phrase is surprising or unexpected in a way that causes the 
reader or listener to reframe or reinterpret the first part. Frequently 
used for humorous or dramatic effect,  it is popular among comedians 
and satirists. 
w	I asked God for a bike, but I know God doesn’t work that way. So 

I stole a bike and asked for forgiveness.
w	 Light travels faster than sound. This is why some people appear 

bright until you hear them speak.
w	Knowledge is knowing a tomato is a fruit; Wisdom is not putting 

it in a fruit salad.
w	To steal ideas from one person is plagiarism. To steal from many is 

research.
w	A bus station is where a bus stops. A train station is where a train 

stops. On my desk, I have a work station. 
w	Why does someone believe you when you say there are four billion 

stars but check when you say the paint is wet?
w	Behind every successful man is his woman. Behind the fall of a 

successful man is usually another woman.
w	A clear conscience is usually the sign of a bad memory. 
w	Always borrow money from a pessimist. He won’t expect it back.
w	Hospitality: making your guests feel like they’re at home, even if 

you wish they were.
w	Money can’t buy happiness, but it sure makes misery easier to live 

with.
w	Some cause happiness wherever they go. Others whenever they 

go.
w	When tempted to fight fire with fire, remember that the Fire 

Department usually uses water.
w	You’re never too old to learn something stupid. 
w	To be sure of hitting the target, shoot first and call whatever you hit 

the target.
w	A bus is a vehicle that runs twice as fast when you are after it as 

when you are in it.
w	Change is inevitable, except from a vending machine.

Paraprosdokian
Some Samples

General
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Sir, 
The June 2011 issue was the usual mix of facts, news, and stories, 

which we have come to expect from EKL.
I think technology shapes social organization and hence our 

lives. As the productive capacity unleashed by technical progress 
advances old social orders collapse and new ones take their place. In 
the most primitive stage of the hunter - gatherer, there can be only 
very rudimentary organization, as everybody has to spend most of 
his / her energy just to find the food for sustenance. Agriculture and 
animal husbandry first created the surpluses for a more layered social 
order. The technology of production and distribution of goods, will 
in general, dictate the form of social organization. Once you can 
produce much more than the local population can use trade becomes 
inevitable. Unfortunately people do not just stop when they have 
enough to live comfortably. This story of the connection between the 
rise of technology and its effect on social organization is as fascinating 
as that of the mere history of technology.

The report about the new automobile suspension suffers from the 
usual problem that it stops short of revealing the essential principle 
of working of the controllable shock absorber. The damper which is 
wrongly called a "shock absorber" is the key player. The damper is 
like the resistance in an LC circuit. It dissipates the energy. It is the 
spring which softens the shocks. Now if the stiffness or resistance of 
a damper can be altered according to the road conditions, speed, and 
degree of turns the ride will be much improved. But how exactly is that 
achieved remains unexplained.  Perhaps the viscosity of the fluid in 
the damper is alterable by a magnetic field. Or an electrically activated 
proportional valve has been introduced to control the flow of fluid 
from one side of the piston to the other. I did try the green car congress 
site, but could not find the Eindhoven University active suspension 
story. 

 The Cab Ride did make my eyes a bit wet. Old age in the West 
is bad. It is becoming so here too as we follow the same growth 
trajectory.  [D Krishna Warrier]

Readers Say

You can't just sit there and wait for people to give 
you that golden dream.

You've got to get out there and make  
it happen for yourself.

 - Diana Ross
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•	 He peppered his conversation with his wit and wisdom.
•	 Geological rarity and industrial usefulness of gold.
•	 Professionals with cutting-edge technology skills, rich domain 

expertise and strong customer orientation.
•	 Very rough, back-of-the-envelope calculation reveals that it could 

be as high as 25 times. 
•	 If you are a worm, try to be a glow worm.

 Alone Together
 Why We Expect More from Technology and 

Less from Each Other
 Book by: Sherry Turkle
 Published by: Basic Books
 Today, our gadgets don't just contain phone 
numbers, birthdays, appointments etc. but also 
harbour our emotions and identity, says Sherry 
Turkle, an MIT professor. Instead of a cup of coffee 
with friends, we rapid-fire text. These technologies have allowed us to 
filter and minimize human contact, perhaps to our detriment.  In the 
first century BF (Before Facebook), the letter gave rise to the telegram, 
which allowed people to communicate quickly without being together, 
then came the telephone and the life went on as usual. But, with the 
spread of the Internet, things changed for the worse, Turkle argues. Face-
to-face connections transformed into 140-character tweets.  Turkle`s 
real concern is how digital devices are making public spaces private - a 
couple sitting on dinner table, look at their iPhones instead of at each 

In this column we take a quick look at some books and articles in 
magazines which we consider as worth noting. As another item, we 
also give some expressions in English language which we come across 
during our journey through various publications of repute. The selec-
tion is based on brevity, simple but powerful words in daily use (not 
requiring dictionary reference), style etc.

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

- Editorial Team

A Quick Look

Books

Classy Express ions
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other. The new technologies allow us to 'dial down' human contact, 
she writes. Turkle's solution is not to discourage technology but to put 
it in its place. 
 The Compass of Pleasure   

How Our Brains Make Fatty Foods, Orgasm, 
Exercise, Marijuana, Generosity, Vodka, 
Learning, and Gambling Feel So Good

 Book by: David J. Linden
 Published by: Viking Adult
 What does it really mean for the brain to 
experience pleasure? Neuroscientist at the Johns 
Hopkins University School of Medicine, David Linden asks this 
question in this book and traces the origins of pleasure in the human 
brain and how and why we become addicted to certain food, chemicals 
and behaviors. He explains that the scientific definition of addiction is 
actually rooted in the brain's inability to experience pleasure.

 Machine-to-Machine Communications for Home Energy 
Management System in Smart Grid

 The smart grid emerges as the next generation power grid with 
the capability of adaptive and optimal power generation, distribution 
and consumption. The Home Energy Management System is part of 
the smart grid on the consumption side to collect data from home 
appliances using smart meters. This data will be used for optimizing 
the power supply and distribution. 
 Magazine: IEEE Communications April 2011

 Strategies for Living a very Long Life
 As healthy lifetimes extend beyond 100 through advances in 
science and medicine, people may cycle through multiple careers and 
continued education.  With the growth in demand for temporary  and 
contract workers, a new opportunity dawns for older workers. 
 Magazine: The Futurist  Nov.- Dec. 2010
  [Source: EKL Info Library]

Ar t i c l e s

Oldest Map
World’s oldest surviving map is a 4200 year old clay tablet  
the size of human palm depicting two ranges of hills near  

present day Kirkuk in Iraq.
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Books Scan

An Era of Decimation  
Saving Wild Tigers 1900-2000 
Book by: Valmik Thapar 
Published by: Permanent Black, New Delhi

'What is more important to you? Electricity 
for development or the lives of a few monkeys?', 
jeered a government official. The time was early 
1980s and the issue was the Silent Valley Hydel 
Project. The Silent Valley forests were one of 
the last resorts of the endangered monkeys, 
the Lion-tailed Macaques. But it was more than that. One of the few 
remaining patches of virgin forests in the Western Ghats, the Silent 
Valley forests harboured many more wildlife and is the nucleus of 
highest biodiversity of plants and animals and the origin of rivers like 
Kunthi. To destroy Silent Valley would mean the destruction of the 
heart of Kerala. Though the struggle to protect it was won, it still 
remains as a grudge in the hearts of pro-development people. 

Conservation is not about one specie; Lion-tailed Macaques or Tigers 
or Elephants are  symbols of conservation of the whole ecosystem. As 
species in the apex of the food chain, extinction of tigers would mean the 
extinction of the habitat and all other species which depend on it; they 
include man. 

Till the early 1900s, the Tiger was considered as a pest and danger. 
Between 1875 and 1925, more than 80,000 tigers were slaughtered. 
It was the greatest wild adventure. Kings and commons, foreigners 
and natives, all vied with each other in collecting the trophies of dead 
tigers. As the number of tigers decimated alarmingly in the wild, 
conservationists realized that action must be taken. 'Saving Wild 
Tigers 1900-2000 The Essential Writings'  are a collection of 33 essays  
written by eminent conservationists, naturalists and biologists over the 
last century and edited by one of the foremost spokespersons of tiger 
conservation in India today, Valmik Thapar. 

The essays portray the past era during which the number of tigers 
diminished to near extinction levels and how it was brought back from 
the brink of total extermination by the arduous and zealous efforts of 
many. Of the eight subspecies of tiger, only five remain. The Caspian, 
Balenese and Javan tigers are extinct. Hardly 500 Sumatran tigers  
remain. The magnificent Siberian tigers are reduced to few hundreds. 
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Drawing richly from his career and his 
engagements as a Consultant, Vijay peppers the 
book with anecdotes about the vile nature of 
not just “the boss” but also the organization. 
He starts off sagely with the hypothesis that 
“Corporations are evil” and goes on to stack 
one amusing anecdote on top of another to 
strengthen his argument. Some might feel that Vijay’s views are 
extremely jaded, but when one considers the blatant abuse of trust that 
a lot of CEOs and companies have indulged in recently, one realizes 
that the book was probably born out of a hankering need to call a 
spade a spade, something management in today’s time would never 
do. The book takes huge digs at some of the theories expounded by 
management books.

The Boss Labelling and Fixing instrument that is presented in the 
book  helps you to  find out what type your boss really is.  The six types 
of bosses that Vijay outlines subsequently, makes you actually think of 

The Boss is not your Friend  
Book by: Vijay Nair 
Published by: Hachette India

The Indo-Chinese tiger are less than 1500, fewer than 4000 of the 
Bengal tigers remain in the Indian subcontinent. Tiger poaching is 
rampant; its body parts are highly prized in China, Thailand and such 
Far Eastern countries as aphrodisiacs. 

As 21st century enters into its second decade, the urgency of 
conservation of tigers and all wildlife looms as the most important 
step ensuring the survival of life on earth. Without wilderness, without 
forests, with-out nature, our own species, the homo sapiens would 
become extinct in no time. The lop-sided attention to material progress 
and development would break the balance - toppling head first into 
doom would be each of us, each of our children. 

Valmik Thapar's book is essential reading for laymen and 
professionals alike who want to understand what conservation is all 
about and why wildlife should be conserved. It brings out the reader 
from his air-conditioned cocoon into the burning sun of reality.            

[Balachandran V]
 balanpnb@gmail.com
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EKL Sudoku 56
Solution

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

all the mean bosses you’ve had the fortune of working with in the past 
and nod on as he describes characteristics of one obscene type of boss 
after another. 

With assistance from a neat little multiple-choice quiz, we can slot 
our vile bosses into one of the six esteemed categories. Nair does not 
stop at identification but deals out specific “digmas” for each category… 
doctrines that can “dig” out the truth and show us the light. Even 
for an outsider to the corporate world, the “fictional” case studies – 
without arduous figures, names, and statistics- can be interesting food 
for thought.

He uses the framework of a few management and socialist 
theories (like Maslow’s theory, CMM Model, Schorsch’s framework 
of Immunity) and adapts it to the context of bosses, CEOs, and 
organizational behaviour. The book also gives tips and pointers 
at managing several other “evil” forces in the organization like HR 
Managers, CEOs, team members and outsiders like consultants.

Somewhere at the end of the book, the author writes “The book was 
never meant to change your lives. It contains no secrets that can illuminate 
your path. Neither does it help you pick up silly habits to help you succeed 
against all odds. Gardens or Gardeners have nothing to do with this book. 
May be all it did for you was tickle your funny bone. I am fine with 
that”.

This actually summarizes the objective of the book quite lucidly and 
overall it is a highly engaging and enjoyable book that is in every sense 
a handbook for Indian Managers to survive all things organizational.

[Ashok Sharma, HR Dept, KELTRON]
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Journals Scan

IEEE Communications Magazine
June 2011

Recent analysis by manufactu-rers and net-
work operators has shown that current wireless 
networks are not very energy efficient, par-
ticularly the base stations by which terminals 
access services from the network. One of the 
main challenges for the future of information 
and communication technologies is reduc-
tion of the power consumption in telecommunication networks. The 
key consumers are the home gateways at the customer premises for 
fixed line access technologies and the base stations for wireless access 
technologies. However, with increasing bit rates, the share of the core 
networks could become significant as well. In one of the articles the 
authors characterize the power consumption in the different types of 
networks and discuss strategies to reduce the power consumption.

Given the world wide growth in the number of mobile subscribers, 
the move to higher data rate mobile broadband, and the increasing 
contribution of IT to the overall energy consumption of the world, 
there is a need on environmental grounds to reduce the energy 
requirements of radio access networks. A typical mobile network in 
the U.K. may consume approximately 40-50 MW, even excluding 
the power consumed by users’ handsets. In developing countries 
where direct electricity connections are not readily available, 
service providers like Vodafone, for example, use in excess of  
1 million gallons of diesel per day to power their network. Mobile 
communications thus contribute a significant proportion of the total 
energy consumed by the IT industry. A detailed discussion of the 
related aspects is  presented in another article. 
Highlights of Contents: 
w Energy Efficiency in  

Communications 
w Fundamental Trade-offs on Green Wireless Networks
w Degrees of Freedom for Energy Savings in Practical Adaptive 

Wireless Systems
w Green Radio: Radio Techniques to Enable Energy Efficient Wire-

less Networks
w Energy Consumption in Wired and Wireless Access Networks
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CSI Communications 

May 2011

Cloud computing is rapidly emerging as 
a new paradigm for delivering computing as 
a utility. It allows leasing of IT capabilities 
whether they are infrastructure, platform, or 
software applications as services on subscription 
oriented services in a pay-as-you-use model. Its 
foundation is based on various developments 
in IT during the last 3 or 4 decades. Fresh ideas and technology 
advancement have made it all the more striking and appealing during 
the Internet age - the way consumers consume and technology enablers 
deliver solutions.  With a trend towards Cloud based model, the power 
is shifted to consumers. They have access to more compute power 
and to new applications, at an alluring price, as well as they enjoy the 
advantages of a self-service and self-managed environment.

Cloud computing fosters elasticity and seamless scalability of IT 
resources that are offered to end users as a service through Internet 
medium. Cloud com-puting can help enterprises improve the creation 
and delivery of IT solutions by providing them to access services in a 
most cost effective and flexible manner. This issue of  the magazine 
discusses all aspects of  Cloud Computing  in detail.
Highlights of Contents:
w Quality of Service Design in Clouds
w Resource Management on Clouds: Handling Uncertainties in 

Parameters and Policies
w Cloud Networking
w Programming.Learn(“Perl”)
w IT Strategy Nuances
w IT Strategy Management
w Getting Ready for Job Seeking             [Source: EKL Info Library]

w Power Consumption in Telecommunication Networks: Overview 
and Reduction Strategies

w Putting the Cart Before the Horse: Merging Traffic for Energy 
Conservation

w On the Design of Green Reconfigurable  Router  toward 
Energy Efficient Internet                 [Source: EKL Info Library] 
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An Appeal to EKL Readers
Our backbone is readers like you who are supporting this magazine 

with your subscriptions. We are indebted to you for this gesture 
of acceptance and encouragement. On our part, we are trying to live 
up to your expectations by publishing each issue with content to enrich 
your knowledge. Also, on the pricing front, with great difficulty, we are 
holding the price line at Rs 25 per copy, right from August 2005 till 
today - Solid 6 years, which is unheard of in India, be it a journal, a 
device or a service.

We have been appealing to  readers regularly through EKL to renew 
the subscriptions and also to help us with new subscriptions from well-
wishers. Through a seal on the envelope and also in the space below 
this, we indicate that the subscription is expiring. In addition, we send 
reminder letters too.  A good response from all these, we hoped, will 
enable us to continue this publication without burdening you beyond 
the Rs 25 level of 2005.

We remember with gratitude those who renewed the subscriptions 
promptly and also the many supporters who helped us with new 
subscriptions and occasional advertisements. Even though almost all 
of our readers are keen on getting EKL every month, which we know 
through your feedback, several compulsions in life keep at least a few 
of them from promptly renewing their subscriptions.

Your immediate action, if you have not renewed yet, in keeping your 
subscriptions alive is critical now for the sustenance of this publication 
of a different kind - as you all admit. We also look forward to 
your spreading the message of EKL so that new subscriptions and 
advertisements materialise through your efforts.

EKL has reached thus far only through such benevolent acts.
We wish that there will be a sea-change now and EKL will see a 

windfall of new subscriptions, renewals and advertisements.
May we look forward to an encouraging email (eklines@gmail.

com) or call (91-94470 61316) to start with, followed by supportive 
actions?

With best wishes, EKL Team
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The Last Word
"Some people want it to happen, some wish  
it would happen, others make it happen."

 - Michael Jordan



Executive Knowledge Lines
Regd. No. KL/TV(S)/316/2011-13
RNI No. KERENG/2005/16316

Licence No. CPMG/KL/TVM(S)/WPP-48/2011-13
Licenced to post without prepayment


