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Editor’s Desk

1 November ’13ntnair@gmail.com

N T Nair, Trivandrum

During a recent visit to our office, a learned professor said that he 
frequently consults the back issues of EKL in his library. Other readers of 
print and e-versions of EKL have mentioned that EKL issues constitute a 
veritable reference source. These are words of recognition and endorsement 
for the model we created eight years ago.

What model did EKL conceive and implement?
Here is a quick look:
There is currently an ocean of information that keeps overflowing; 

one needs to filter out those relevant to one’s area of interest; the present 
era is interdisciplinary in nature, hence we need to be informed about 
cross-applications too. To help our patrons meet the depth and breadth 
of knowledge, EKL scouts for appropriate contents and presents them as 
knowledge modules for quick reading and easy assimilation.

In this manner we have created rich contents in areas such as science, 
technology, space, energy, health care, environment and management; and 
presented them in the past 99 months as collectors' items of lasting value 
and relevance...

For EKL @ 100, we were inspired by the words of Thomas Alva Edison, 
the greatest innovator of all times: "We shall have no better conditions in the 
future if we are satisfied with all those which we have at present." 

Naturally, we selected the theme ‘The Incredible Future’ for this issue. 
Our well-wishers, real veterans in their chosen areas, have written about the 
emerging trends. 

Reaching the 100th issue of EKL without break, starting from August 2005, 
was a real challenge. The EKL Team braved through all odds during the past 
8+ years, some typical concerns being increase in cost of operations and change 
in reading habits. Consistent with the increasing use of e-reading, we offer 
e-versions of EKL to our readers. iPad version of EKL is already available and a 

series of e-books compiled from EKL contents is in the offing. 
Our emphasis on authenticity, brevity, simplicity and 

clarity addresses the need of diverse audiences in search of 
knowledge on a platter. We value their time and promise 
to continue our service with the same spirit.

Wish you long years of happy reading - the EKL way!

EKL @ 100
A Landmark
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Nature Line

Lakshmitaru is the Indian name of a tree, botanically known as Sima-
rouba glauca DC, of significant commercial, food and medicinal value. It is 
a species of flowering tree native to South and Central Americas. It bears yel-
low flowers and oval elongated purple colored fleshy fruits. It is also known 
by the names Paradise Tree, Aceituno, Oil Tree and Bitterwood. Its seeds 
produce an oil that has edible and non-edible uses. The tree grows well in 
warm, humid, tropical regions, to a height of up to 15 metres. Plantation in 
one hectare may yield up to 2000 Kg oil. All parts of the plant namely, seed, 
shell, fruit pulp, leaf, leaf litter, unwanted branches, stem, bark, and root 
generate products that are useful in the production of food, fuel, manure, 
timber, medicine, etc. The tree is known to grow in the harder terrains and 
requires no care at all once it actually finds roots after planting.

Simarouba was first introduced in India by the National Bureau of Plant 
Genetic Resources in the 
Research Station at Am-
ravathi, Maharashtra in 
the 1960s to tide over 
the edible oil crisis. It 
was brought to the Uni-
versity of Agricultural 
Sciences, Bangalore in 
1986 and systematic 
Research and Develop-
mental activities on 
the tree began in 1992. 
Scientists there noticed 
some anti-bacterial and 
anti-tumor properties of 
the tree, and its possible 
use for gynaecological 
problems. The tree is 
now grown widely in 
Karnataka realizing its 
commercial and medici-
nal value.

Lakshmitaru
Tree of  the Heaven
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Edible uses
Simarouba seeds contain 60-75% oil that can be easily refined, bleached, 

deodorised and fractionated. It is suitable for edible and non-edible purposes. 
Starting from 1950, in El Salvador and other Central American countries the 
oil is marketed for edible purposes under the trade name Manteca Vegetal 
Nieve (Vegetable Butter Snow). The oil is largely used in the preparation of 
bakery products in Central America. In India simarouba oil is used in the 
manufacture of vanaspathi, vegetable oil and margarine. Industries use it in 
the manufacture of bio-fuels, soaps, detergents, lubricants, varnishes, cosmet-
ics, pharmaceuticals, etc.

The oil is fractionated to separate the liquid and solid fractions. The liquid 
fraction with very high oleic acid content (about 85%) is comparable to olive 
oil in its chemical composition. This oil is devoid of free fatty acids or bad 
cholesterol. The solid fraction rich in stearic and palmitic acids can be used as 
coco-butter substitutes or coco-butter extenders in confectionery and bakery 
industries. The palmito-stearin fraction is also useful in the preparation of ice 
cream and mayonnaise.

The fruit pulp, rich in sugars is used in the preparation of beverages. The 
fruit pulp contains about 11% sugars. The pulp can be used in the prepara-
tion of squash, beverage and jam, with attractive natural color, flavour, and 
good taste. The fruits can be a source of natural colourant.
Medicinal Use

Simarouba glauca has a long history in herbal medicine in many countries. 
The bark of Simarouba species has been used by indigenous tribes as a tea to 
treat many diseases. 

Realising that the bark of Simarouba glauca is a herbal drug used to treat 
dysentery, between 1718 and 1725, French Explorers of Latin America ex-
ported the bark of simarouba to France where it was used to treat an epidemic 
of dysentery. In fact, the bark is also known as dysentery bark.

The chemicals present in leaf, fruit pulp and seed are known to possess me-
dicinal properties such as amoebicidal, analgesic, anthelmintic, antibacterial, 
antidysenteric, antileukemic, antimalarial, antimicrobial, antitumor, antivi-
ral, astringent, cytotoxic, emmenagogue, febrifuge, skin hydrator, stomachic, 
sudorific, tonic and vermifuge. They are useful in curing amoebiasis, gastritis, 
ulcers in the alimentary system, diarrhoea, chikun guniya and malaria.

Simarouba is fast becoming a tree of solace for many cancer patients. The 
leaves are considered to be very effective in curing cancer of first and second 
stages, whereas in later stages, improvement in quality of life is what is expect-
ed. The decoction of leaves is being used as a complement to chemotherapy, 
with patients claiming that it drastically improves the quality of life and even 
cure the cancer. It was found that the decoction could bring down side effects 
of chemotherapy, minimize appetite loss and ensure fast recovery. Studies 
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have shown that the compounds quassinoids and glaucarubinone present in 
Simarouba have anti-tumour and anti-leukemic action. It has been reported 
that many cancer patients certified the healing properties of Simarouba leaves.
Other Uses

The oilcake is rich in nitrogen, phosphorus and potash. There are also 
traces of calcium, magnesium, and sodium. It is a valuable organic manure. 
Leaf litter makes good manure, improving the fertility status of the soil. As 
earthworms relish it very much, it can be valuable in the manufacture of 
vermicompost. The addition of leaf litter also increases the organic carbon 
content of the soil. In case it is not possible to use the fruit pulp for preparing 
squash, beverage or jam, the fruit pulp may as well be used in the production 
of vermicompost of excellent quality.

The oil and its derivatives are used in the manufacture of some pharma-
ceuticals, surfactants, detergents, soaps, shampoos, cosmetics, plasticizers, 
stabilizers, lubricants, grease, emulsifiers, paints, varnishes, candles, etc. The 
shells can be used in activated charcoal industry, in the manufacture of parti-
cle boards and as fuel. The resultant ash when used as fuel can be put back to 
soil to enrich the potash content. The smooth ash blended with a little soap 
can be used in the manufacture of dishwashing powder.

The bright and lightweight wood of simarouba is highly sought after in 
European markets. The wood is light, attractively grained, and moderately 
strong with termite and insect repelling property. It is used to make light fur-
niture, toys, packing material, pulp and matches, and yoke for oxen. Waste 
wood is good fuel.

Simarouba is a multi-utility tree in the sense that all its parts are useful in 
one way or the other. The oil-cake, fruit pulp, leaf litter, and unwanted wood 
can be used to generate biogas. The shell and waste wood can be used in ther-
mal power generation. The filtered crude oil can be used to blend with diesel 
to the extent of 5-10%. The surplus oil produced can be subjected to transes-
terification to manufacture biodiesel, a 100% substitute for diesel. The sugar 
rich fruit pulp can be used in the manufacture of ethanol. The lignocellulose 
contained in the huge amount of biomass produced can be used as feedstock 
for manufacturing second generation biofuels.

The well-developed root system and dense evergreen canopy of leaves of 
the tree help check soil erosion, supports soil microbial life, and improves 
groundwater source. Large scale planting in wastelands facilitates wasteland 
reclamation, enriches atmosphere with oxygen and contributes to the reduc-
tion of global warming. This eco-friendly tree is ideal for watershed areas, well 
suited for soil and water conservation and wasteland reclamation. Lakshmi-
taru cultivation helps in the poverty alleviation of small and marginal farmers 
owning unproductive lands all over the tropical world. 

[CGS]
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The whole world is nursing the fear that our ‘Energy Future’ is going 
to be bleak. Looking at what has been happening in the energy front, I 
do not think that it is anywhere close to ‘bleak’; instead, it is incredibly 
bright. A silver lining in the cloud is always a ray of hope. But, what if it 
were a golden streak? Scientists have recently succeeded in using sunlight 
to convert Carbon dioxide into Carbon monoxide, using Gold Nano 
particles as catalyst. In a parallel search, Chemists have developed a new 
approach to produce hydrogen gas using only sunlight and waste water: 
A microbial fuel cell to degrade organic matter and produce electricity 
and a photo-electro-chemical cell that can split waste water to hydrogen 
and oxygen for us to use hydrogen in fuel cells as well as direct energy. 
There are still more such brilliant ideas. These ideas may get commercial-
ized only a bit later, and there is every chance that another disruptive 
technology may block development of these ideas and a totally new con-
cept could emerge. Proving these in laboratories is no guarantee for an 
economic, commercial device being mass produced. Yet, the emphasis is 
on wastes being converted to usable environment-friendly energy. Also, 
the promise of small scale deployment at points of use and sustainable 
microbial action are very positive attributes which give humanity, hope 
to desire them. 

Waste to energy is not anything new. Slaughterhouse wastes, garbage 
and kitchen wastes have been increasingly converted to energy through 
less harmful routes such as wastes to biogas to electricity or to heat energy. 
Biogas technology itself has been re-defined by spelling out the determi-
nants for fail-proof digestion as in the Rottaler model from Bavaria.  

Energy from falling water – mechanical power and hydro electricity 
– is also having a long history and the technologies for large and small in 
hydropower have assumed maturity. But, the current sensation is about 
the technologies that allow hydro power being produced from any flow-
ing water, even without a height difference or ‘head’ (hydrokinetic tur-
bines) and from artificially created vortexes in an otherwise quiet flow. 
Smaller turbines could be inserted into the stream at more than one 
point. Numerous sites where water flow exist and had been considered as 
unfit sites for power production can now jump into being ‘not forbidden’ 

Energy Future
Better Days Ahead

Energy Line
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for power production. A quantum jump in ‘water to wire’ technology!
Wind is only next to hydropower – globally - in the favoured list of 

renewables. But, it could be harnessed only in places where wind with 
sufficient velocity is found. Enormous improvements in wind power 
technology have been witnessed over the last decade, like ‘wind lens’ 
that can amplify wind especially in low velocity areas like urban house 
tops; shapes and types of new wind turbines; maximizing ‘energy catch’ 
from multi-directional flows of wind; in transmitting large quantities of 
‘unsteady power’ over transmission lines; and putting them up on small 
scale as ‘wind-solar’ hybrid to improve the reliability of supply; above 
all the ability for enhancing the power quality from unsteady renewable 
sources. 

While Wave energy technologies created waves in the society with 
‘technology possible, but costs impossible’ situation in the 1990s, simpler 
technologies have now emerged to provide smaller, but more efficient 
and easily deployable units around even shallow coast lines. The highly 
dense population of economically backward families in coastal regions 
can pin their hopes on such emerging wave energy technologies.

Smart Grid technology has been growing in countries as a beam of 
hope in integrating the diverse smaller and larger sources of power into a 
more dependable, versatile and efficient source with very high degree of 
reliability. 

Have I forgotten to mention the role of solar energy in the future en-
ergy service scenario? Not. It is going to be one of the major sources that 
every family, especially in the developing countries, would accept as the 
base power source on to which several back-ups and supplements could 
be hooked.  Communities everywhere have been accepting solar electric 
technologies in recent years without hesitation, even when the costs are 
yet to become really economical and affordable. 

Bio-energy from micro algae, using sunshine, brackish or salty water 
and carbon dioxide can produce “green crude” that can be refined in ex-
isting refineries and used instead of fossil oil (petroleum), offering fillip to 
the transportation energy demand – may be 5 years from now.

In another 15 years, the world should solve the problem of ‘Energy 
Access to ALL’, and renewable energy systems should take over as the 
dominant source, notwithstanding the lingering hold the fossils will have 
till around 2050.

The energy future is therefore, incredibly bright!

[Prof V K Damodaran]
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The Editorial of a famous Science Fiction magazine of the early twentieth 
century (“Astounding Stories”, January 1930 issue) began with the specula-
tion: “What is astounding?”

The editorial continues as follows. (abridged)
[If you lived in Europe in 1490, and someone told you that the earth was a 

round globe, which moved around the sun - that would have been an "astoun-
ding" story.

Or if you lived in 1840, and were told that some day men a thousand miles 
apart would talk to each other through a cable wire, that would have been ast-
ounding too.

Or if, in 1900, some one predicted airplanes and submarines, hundred-sto-
reyed buildings, radio, television etc., -these would have been other "astounding" 
stories.

Today, all these things are commonplace. 
Tomorrow, more astounding things are going to happen. Your children - or 

their children - are going to take a trip to the moon………] 
Some Futuristic Vistas

Let us examine some possible breakthroughs in the near future:
Take the case of fuel. Hydrogen will be the universal fuel in future. It is 

abundantly available (from water). When hydrogen is burned, energy is re-
leased and the product is water only. So it is non-polluting. Only economic 
and technological hurdles remain to be conquered. Futures studies experts 
predict that by the year 2050, all automobiles will use hydrogen as fuel. 

Consider Solar Energy. It is the cleanest form of energy available to us. 
At present, research teams are working hard to harness this plentiful source 
of energy fully for our uses. Many technology jumps are needed here, such 
as newer catalysts, concentration techniques, effective storage of energy etc. 
But all these will be overcome. It is calculated that in 40 to 50 years’ time, all 
houses and small offices will have energy self-sufficiency via solar plants on 
their own rooftops. Only very large establishments like factories would then 
need wired electric energy.

Maglev trains are also already employed in Japan, Europe and U.S.A. 
They work on the magnetic levitation principle that a super conducting 
coating on the wheels and the track rails would lead to powerful magnetic 

Future Science and Technology
Astounding Vistas…

Science Line
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repulsion. This means that the wheels can ride a trifle above the rails. The 
train can thus increase speed, reduce friction (and so also noise), reduce en-
ergy consumption and make travel smoother. A travel by a superconductor-
based Maglev train from Trivandrum to Kottayam may need only 20 min-
utes for the trip. Imagine the day when this would be possible!

Robots will replace humans to do all dangerous, repetitive, monotonous 
and tiring works in future. Artificial intelligence is another frontier area. In-
telligent robots are envisaged. Science fiction (SF) writers have been talking 
about Humanoid Robots.

Along with IT, another “T” is going to change the world of tomorrow. It 
is BT (Biotechnology). BT will solve the food problem of humanity forever. 
It will wipe out diseases and prolong the life span of man. Genetic engineer-
ing is poised to totally alter the life of us all. Animal cloning has been done 
several times and human cloning is possible. Only ethical problems remain.

Another big “T” is NT (Nanotechnology). NT will herald wonders 
such as cars and aeroplanes made of diamonds. These will be stronger, 
cheaper and lighter than our cars and planes of today. They will be made 
of nano diamonds, made from charcoal. A car made of Nanodiamond will 
weigh only 100 kg, whereas a small car of today would weigh about 900 
kg. NT enthusiasts even predict that “from water, dirt, charcoal, and decayed 
vegetable matter, they can in future make potatoes”!

And now, some wild, wild fantasies
Science Fiction (SF) writers have made many really fantastic predictions 

of the future. I shall here mention just 3 examples of futuristic scenarios 
speculated by some leading science fiction writers
1) “Brainman”. This is an innovation predicted by Arthur C Clarke. 

(Yes, the same Clarke who in 1946 predicted the “astounding and then 
unbelievable” idea of communication satellites, 11 years before Sputnik was 
launched!) If you “wear” this gadget (Brainman) you can re-live your own 
past life. You can calibrate it to re-live any part of your past life too! 

Who will not want to re-live some wonderful days of his/her childhood? 
In future this may be possible!
2) “Galactic Empire”. Isaac Asimov, one of the grandmasters of SF, postu-

lated a future when all the earth-like planets in our Milky Way Galaxy 
(which contains ten thousand million suns! are colonized by mankind. 
There is Central Galactic Government too! 

3) “Subjunctivisor”. This innovation is the brainchild of Stanley Wein-
baum, the great SF genius who died young. He wrote brilliant and mes-
merizing SF. 
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‘Any sufficiently advanced technology is indistinguishable from magic’ - Ar-
thur C. Clarke, British Writer

Any interface device that enables a direct communication or interaction 
pathway between human brain and an external device is called a Brain-
Computer Interface (BCI) or a Brain-Machine Interface (BMI). More often 
a BCI is called a Mind-Machine Interface (MMI); sometimes also as Direct 
Neural Interface (DNI). BCI is a method of communication based on neu-
ral activity generated by the brain and is independent of its normal output 
pathways of peripheral nerves and muscles.

In the year 1970 researchers in the University of California, Los Ange-
les developed for the first time a working model of a primitive control sys-
tem which operated on electrical activity recorded from the head. The term 
Brain-Computer Interface was introduced in the scientific literature following 
the publication of this research work in science and technology journals. 
During the initial period of its progress, BCI research was mainly focused on 
neuroprosthetic (neural prosthetics) applications. Neuroprosthetic applica-
tions are based on the fact that, by virtue of the ability of the brain to repair, 
regenerate and recover from certain kinds of damages commonly referred 
to as neuroplasticity, brain adapts to the implanted neuroprotheses - signals 
from the implanted prostheses can be handled by the brain like that from a na-
tural sensor or effector channel on adaptation. While controlling a prosthetic 
limb the signal from the brain (corresponding to a specific thought) travels th-
rough the normal neuromuscular pathways within the body to the target 
object of prosthetic limb. BCI could as well be used to enable a direct com-
munication channel to control a computer cursor. This concept is applied 
in the design of various MMIs like Mind - Personal Computer Interface or 
Mind - Videogame Interface. For example, if the target object to be control-
led is a PC cursor, the BMI directs the signals from the brain directly to the 

Mind-Mind Communication
The Ultimate Man-Machine Interface?

Tech Line

Most people have at least on occasion wondered: “If only I had accepted 
that other job offer instead of my present job!” or “If only I had married X 
instead of my present spouse Y!” etc. Well, you can actually find out what 
would have happened then! Put on Weinbaum’s Subjunctivisor and you can 
find out. Beware!! You may have a shock awaiting you.

[Prof C G R Nair]
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mouse, instead of enabling the normal neuromuscular pathways within the 
body to the fingers controlling the mouse.

Basic and applied research on BMI has advanced very rapidly during 
the last three decades. Several companies are in the race to develop BMI for 
a variety of applications. The most commonly used interface uses a ‘skull 
cap’ to read electroencephalographic (EEG) signals. EEG signals are very 
weak gross signals picked by the sensors in the skull cap. Scientists consider 
that ‘they are lousy at figuring out where in your brain they originated’; i.e., 
EEG signal picked up from scalp, does not individually and precisely rep-
resent the enormity and complexity of brain functions and thinking, and 
corresponding brain signals. The advantage of skull cap is that it is quick 
to wear and is non-invasive. For example, Emotiv EPOC, a revolutionary 
personal interface for human computer interaction, developed by Emotiv 
Inc, a neuroengineering company based in California, USA, is a high resolu-
tion, multi-channel, wireless neuroheadset. The EPOC uses a set of 14 sen-
sors plus 2 references to tune into electric signals produced by the brain to 
detect the user’s thoughts, feelings and expressions in real time. The EPOC 
connects wirelessly to PCs running Windows, Linux, or MAC OS X. Emo-
tive claims: ‘Experience the fantasy of controlling and influencing the virtual 
environment with your mind. Access applications and play games developed spe-
cifically for the EPOC, or use the EmoKey to connect to current PC games and 
experience them in a completely new way’ [1]. 

Different technologies like magneto-encephalography, positron-emission 
tomography, near-infrared spectroscopy, real-time functional-MRI scanners 
etc are being attempted to develop BMIs. Obviously, each one of these tech-
nologies come with their own trade-offs. Interchange Labs, CA, USA, has 
developed a BMI technology that has the advantage of being non-invasive 
and having no direct contacts (no electrodes, helmets or signal implants). 
The BMI Processor developed by Interchange uses multiple random gen-
erators to produce a signal that is then processed to detect changes in these 
generators’ behavior when influenced by mental intention. The behavior of 
the combined random generators is processed and used to drive a non-local 
internet ‘pool game’ with the goal of the game to mentally control the direc-
tion of the ball to fall into a hole that has a pre-designated location. It dem-
onstrated that ‘mental intention can indeed influence an electronic device, that 
mental influence is a non-local phenomenon capable of controlling sophisticated 
application devices over vast distances’ [2]. 

As of now, the research and development of BMI has not progressed 
very far; it is in its very initial stages. Development of BMI faces a host of 
formidable short term and long term challenges. With further advances in 
bionics, materials technology, neurosciences, information technology and 
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nanotechnology most of these challenges are expected to be resolved to some 
extent. MIT Tech News says that the advancements in BCI hold the prom-
ise of truly amazing and spectacular applications which are going to defy our 
wildest imaginations and seem to put even science fiction stories to shame. 
Scientists no longer view such possibilities as pure fantasy.

A very interesting and speculated to be highly rewarding area of research 
is Brain-Machine-Brain Interfaces (BMBI). It is a closed loop BMI; i.e., BMI 
with the added feature of a feedback communication/interaction from the 
external object/device to the brain. The brain adapts to the feedback signals 
and linking the brain to such feedback devices could allow scaling in force 
and time leading to enhanced capabilities for the human body and mind, in 
ways we never imagined. At least in theory, any thought or brain function 
could be used to communicate and interact with an external device and thus 
control it and perhaps, vice versa - that may be the ultimate in Man-Machine 
Interfacing, amounting to full-fledged thought recognition. University of 
Washington researchers have very recently performed what they believe is 
the first noninvasive human-to-human brain interface, with Rajesh Rao, 
Professor of Computer Science and Engineering, University of Washington 
(UW) being able to send a brain signal via the internet to a fellow researcher 
Andrea Stocco on the other side of the UW campus, causing Stocco’s finger 
to move on a keyboard. Recording and stimulation of the brain was effected 
using EEG. Prof. Rajesh Rao, however, cautioned ‘that this technology only 
reads certain kinds of simple brain signals, not a person’s thoughts. And it does not 
give anyone the ability to control your actions against your will’ [3].

Even though all the above concepts look very simple, it may take many 
more decades of research and development to achieve full fledged and 
meaningful practical implementations. It is also likely that 100% perfec-
tion as it exists in the biological domain may never be achieved in Brain 
- Brain interfacing in the foreseeable future. Nevertheless, even a partial 
implementation of such MMIs will make it possible for direct Brain-Brain 
Communication or Mind-Mind Communication between humans. One 
of the predictions is that by the year 2070, the R&D in MMI may reach to  
a level where it should enable people communicate with just their thoughts! 
The social impacts and ethics of these developments are totally different but 
very crucial challenges, which demand the attention of all concerned. 
[1] http://www.emotiv.com/epoc/features.php
[2] Non-Local Quantum Effect Using A Mind-Machine Interface Processor, 

http://www.interchangelab.com/
[3] http://www.washington.edu/news/2013/08/27

{General references: Research Reports of GT Brain Lab, Hitachi Ltd and 
a few other selected science and technology publications} 

[Dr H Ganesh, USA]
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The future is created by what we do now. “Now” is the only time in which 
we can act                                     - Russell Ackoff.
Forecasts versus Possibilities

The Planning Commission, industry associations, weathermen, and 
stock brokers regularly make forecasts. Nobody is sure on how many 
occasions the actual scenario unfolded the way it was forecast. Just as 
certainty of death does not prevent advances in medical research, the in-
ability to forecast the future need not prevent musings on future “pos-
sibilities”. When the focus is on possibilities, we can visualize diverse op-
tions. We take an insurance policy not because we have forecast that our 
house is going to be burgled during our holiday. We take the insurance 
policy because we assume that a burglary during our absence is possible. 
Some human brains may feel comfortable in dealing with probabilities 
which accompany a forecast. Every human mind is naturally equipped to 
handle possibilities.
Influencing the Future

We may be able to control some aspects of the future. For example, 
the government can control the supply of electricity or water. The home 
maker can control expenditure on luxuries. We can also influence beha-
vior that we cannot control directly. The tariff on alcohol or tobacco can 
be increased steeply resulting in reduced usage. The subsidy on cooking 
gas can be limited to a specified number of cylinders to prevent diversion 
of cooking gas for other industrial purposes. Providing a large number of 
scholarships can improve enrolment in colleges. We can also work upon 
the lag side of the causal cycle. For example, we cannot prevent tsunamis. 
But through legislation we can prevent construction of buildings close 
to the sea; we can also use sturdy construction processes that could wi-
thstand the damage. We may not be able to prevent draught but we can 
insist that every building has rain harvesting infrastructure.
Possibility of a Learning paradigm

We apply the aforesaid thoughts to the Learning process among the 
young and the old. We are not attempting to forecast the future learning 
pedagogy. We look at possibilities, especially one option where “learning” 
and “doing” occur in a synchronized manner. When we find out from 

Learning to Do
Doing to Learn

Learn Line
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the dictionary the meaning for a word that we needed to know, that word 
becomes internalized in our vocabulary. On the other hand, if we ran-
domly browsed the dictionary without a context and found the meaning 
for a word that we did not want to know, it is unlikely that the word will 
remain in our vocabulary for long. Good teachers create a need to know 
by designing an environment that raises natural questions. For example, 
the teacher can design a video game without the provision to update the 
scores of multiple players. When the student finds the need to know all 
the scores, the teacher can ask him to program an “array” with each ele-
ment containing the score of one player. Contrast this with what happens 
in a programming language class where the teacher waxes eloquent on 
data structures without any context on hand. 
Hasty inferences

During the IT boom days fuelled by the Y2K issue, there was eupho-
ria that it is the Indian education system that had brought prosperity to 
the IT business. Today every one laments that hardly 20% of graduating 
engineers are employable. Was this forecast? Never. Did such a possibility 
exist? Yes. There are several reasons, one of which is the proliferation of 
colleges without adequate infrastructure and faculty. Misplaced euphoria 
and equally misplaced cynicism are characteristic of the otherwise argu-
mentative Indian. If this is the scenario in the limited context of one 
domain and that too in a short-term, what would be the situation in an 
augmented long-term context?

“Our education process is not learner-centric”, “We are filling buck-
ets not lighting candles”, “We should make learning more inclusive” are 
some of the clichéd pearls of wisdom we keep hearing every day. Adult 
education paradigms at the workplace too depart from natural modes of 
learning. Learning remains a chore and not a happy byproduct of “do-
ing”. One future possibility is that “learning” and “doing” will form a 
mutually reinforcing virtuous cycle. This means that learning will lead 
to doing, doing will lead to more learning which will lead to more do-
ing and so on. In between, one can add the processes of “reflection” so as 
to complete the loop. The important 
difference between this model and 
the traditional apprenticeship model 
is that there is no time lag between 
learning and doing.
Do while Learning

An MIT project envisages 
participants learn a new language while 

LEARN

REFLECTDO
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concurrently translating the web contents into that language. Contrast 
this with the experience of attending a language training program without 
a context and a hefty course fee. In our model, the learner pays for the 
learning through the work of translation he does. A traditional project 
for the translation through professional translators/supervisors and aided 
by sophisticated tools would be prohibitively expensive. In the current 
model, a million participants who wished to learn the language achieve 
their aim and as a by-product the web contents become accessible to a 
significantly larger world community. These participants can later make 
use of the learning and charge for their translation skills. This paradigm 
is a good example of crowd sourcing. We are in fact creating a Human 
Cloud of skills and competencies. 

Several decades back, when a state government in India wanted all 
land records to be digitized, it engaged engineering college students for 
the task. They were tech savvy youngsters, they took pride that they are 
participating in a major initiative, and they honed their skills in handling 
digitizing devices; in the process they earned pocket money too.
Future possibilities

The Learn- Do - Learn model will ultimately result in new hiring par-
adigms. Jobs would get delinked from degrees. Liberal education would 
become the order of the day. Today parents marvel at the “technical wiz-
ardry” of their children. This is an overrated sense of pride among the 
uninitiated parents. Actually these youngsters are good only in passive 
tasks such as sending SMS messages, playing games or creating presenta-
tion material through “cut and paste”. They are incapable of conceiving, 
designing and creating new objects and extend the functions of existing 
objects. Learn - Do - Learn paradigm would produce innovative minds. 
A future possibility for career progression is that versatility and breadth 
would be preferred to specialization and depth. In this context, the Learn-
Do-Learn model would prove to be quite handy. 

We have not forecast that 82.7% of the population would attend 
school by 2030 or that 46% of livelihood would result from the Liberal 
education model. We have just looked at one possibility of an aspirant to 
fulfill his quest for learning. There may be other more effective strategies 
that other minds can think of and all the models can co-exist instead of 
competing with each other. So that is one more future possibility for 
you - the co-existence of multiple (even contradictory) models. Happy 
Future!!

[R Narayanan]
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Language and culture in a human society are closely linked. The num-
ber of languages in the world is estimated to be around 2800 with their 
dialects close to 5000. Many of the languages or dialects are spoken by very 
few people, and a lot of them might be actually dead. 

A medium for the written expression of a language is a script. It may be a 
pictogram, figures or the now familiar alphabets. Like languages, the scripts 
are developed by human ingenuity. All the root-languages are believed to 
have been developed around the same time. However, this may not be true 
for scripts. Some linguistic groups, developed scripts which in turn gave 
birth to new scripts while many languages do not still have scripts. 

The scripts in use at present are classified into Chinese, Semitic, and 
Brahmi. Chinese script is used for Chinese (Mandarin), Japanese and Ko-
rean group of languages. Individual script is a picture called a character 
which represents a concept or a word. Two characters, can however, be 
joined together to denote a different concept. Semitic and Brahmi scripts 
are alphabetic. The symbol or alphabet is given a certain sound. The alpha-
bets by themselves are meaningless; but are meaningful as words when they 
are joined with others. 

The earliest recorded sample of Semitic script dates to around 1500 BC, 
while that of Brahmi, about 500 BC. However, Rigveda records that fig-
ures from one to eight were written on ear-flaps of cows, indicating that 
Brahmi originated at the same time as the Semitic script which originated 
in Israel. It spread to Syria, Pheonicia and other places, and gave rise to 
Aramaic, Hebrew and Pheonician. The Pheonician gave rise to the Greek 
script, which served as the base for the Latin (Roman) and other European 
scripts. The Arabs adopted the Aramaic scripts around the first century AD. 
From Aramaic, Hebrew was developed. Nabti scripts developed into Kofi 
and Nasakh scripts, which were to become mother scripts of half a dozen 
scripts including Arabic and Nastalique. 

Kofi and Nasakh did not employ any dots in the beginning. Dots were 
introduced around 500 AD to represent some more sounds. These closely 
resembling scripts, spawned further script patterns. Kofi developed into Sa-
las, Toqeh, Rakah, Mahqeq, and Rehan. Nasakh became florid and embel-
lished as Gulzar and Gubar. Around 1000 AD, Toqeh and Mahqeeq, were 

Scripts
Realizing Written Communication

History Line

November 2013Executive Knowledge Lines17



combined to yield Taliq scripts. Around the time of Timur, Nasakh and 
Talique scripts were intermixed to yield Nastalique. At the same time four 
more alphabets 'Pey', 'Cheem', 'Tsey', and 'Gaff' were added to it. The 
original Aramaic contained only 22 alphabets. With dot added to five of 
them, two other scripts named Kofi and Nasakh with 29 alphabets were 
developed. Arabic also has 29 alphabets. Nastalique, the script used for Per-
sian and Urdu languages contains 37 alphabets. It has been used with a few 
modifications as a script for Kashmiri tongue, along with its own script 
Sharda, which was developed from the Brahmi script. 

Brahmi is the script that evolved in Indian sub-continent. Phonetically 
the alphabets are precisely classified into different sound groups emanat-
ing from a particular oro-pharyngeal region. Its vowels are instrumental 
in forming sound groups. The recent decipherment of Indus Valley seals 
has changed the conjecture on the Brahmi script. It gives a possible origin 
for the Brahmi script, to the days of Egyptian heirogyphs or even earlier to 
3000-5000 BC.

Khrosti script with 37 alphabets, 24 of them resembling Brahmi, and 
4 resembling Semitic was a contemporary of Brahmi, but did not flour-
ish. Brahmi is the script of rock edicts of Ashoka. It served as the base for 
the development of scripts of different Indian languages. It is important to 
note that while languages evolve naturally, the scripts are developed by the 
speakers of the language, and constantly modified. For example, Sharda, 
Devnagri, Oriya, Bengali, Assamese, Gurimukhi and Lunda scripts were 
moulded from Brahmi scripts. Having been derived from the same root, 
they retained a broad similarity, but the phonetic designation of the alpha-
bet varied. This difference was vastly greater in case of sounds assigned to 
the vowels. 

Though both Semitic and Brahmi, and the respective scripts derived 
from them, are alphabetic, there is notable difference between them. The 
consonants in Semitic, and its derived scripts, are not pure sounds. Gener-
ally, the consonents represent a single sound. But the phonetic value char-
acterised by the same vowel may take many different sounds. The phonetics 
of Brahmi and its derived scripts is scientific and precise. The vowel sounds 
are fixed. One sign designates one and only one sound. Its consonants by 
themselves are soundless, and get sound only when vowel is added to them. 

Scripts of current use of all languages are derived from scripts which 
already existed. They undergo occasional changes for the sake of conveni-
ence and beauty.

[CGS]
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[Hard]

6 4
8 4

2 8 7 3 6
8 3 5
5 8 4 6

1 7 9
1 3 4 7 8

5 4
3 1

Education is our passport to the future,  
for tomorrow belongs to those  

who prepare for it today.

- Malcom Little
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Free and Open Source Software (FOSS) has been one of the most sig-
nificant developments that has emerged in the last three decades in the 
domain of software in particular, and in the creation, consumption and 
distribution of knowledge in general. It is indeed an indicator of its suc-
cess that numerous initiatives that extend the spirit of FOSS in different 
domains have emerged lately.

Software is unlike most other artefacts that we are familiar with: while 
we are aware of what software can accomplish, we sometimes do not real-
ize that it has several characteristics that are unusual: software is intangible, 
(ie., has no weight or other physical properties); it has zero marginal cost 
of reproduction (ie., additional copies of an existing codebase do not cost 
anything); it is not exhausted upon consumption (ie., it has no 'wear and 
tear'); it can be transported from place to place electronically (ie., down-
loaded and uploaded); and there are no trans-generational reproduction 
losses (ie., a copy and the original are indistinguishably identical, unlike 
copies made on analog media such as an audio cassette). It is also impor-
tant to note that software exists in two distinct, mutually incompatible 
formats: the 'source code' is readable, understandable and editable by hu-
man beings, but the 'object code'-which is obtained by 'compiling' source 
code--is the only form that computers can execute, but is not human-
readable.

Even though software has these uniquely counterintuitive properties 
and represents a unique advance in the history of humankind, we have 
been trying to deal with it just like material goods of the Old Economy-
-whether it is in innovation, production, distribution & selling, consump-
tion or pricing. Further, treating software as a ‘black box’ that users have 
no visibility into, has resulted in many situations where it is not account-
able to its user. These approaches have given rise to distortions where such 
software is overpriced, deliberately feature-limited, restrictively-licensed 
and unaccountable to users.

Right from its inception thirty years ago, the Free Software (FS) move-
ment has addressed these issues frontally. Through the innovations in the 
legal instrument of software licences, the FS community has attempted to 
provide a wholly new approach to creation, distribution and use of soft-

An Open World
Future of  Free and Open Source Software

Tech Line
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ware, which takes an uncompromising position on the rights of users and 
developers, treating these as rigidly inalienable.

The Open Source school of thought, considered by some to be a more 
market-friendly offshoot of the Free Software Movement, has taken a 
more liberal approach to licensing that has gone down well with develop-
ers and companies. However, it has been pointed out that this approach, 
while being liberal vis-à-vis developers, is less protective of user rights. The 
differences between the two approaches - as well as several others - have 
been captured by a series of software licenses ranging from the so-called 
‘restrictive’ (GPL and some of its derivatives) to ‘liberal’ (MIT, Apache 
etc). Today, the acronym ‘FOSS’ is an inclusive label that brings together 
these streams of thought, all of which uphold the rights of both develop-
ers and users in an ethical manner despite some differences in their basic 
assumptions.

It is clear to most observers that FOSS is here to stay, and that the Fu-
ture is indeed Open. There are many indicators that buttress such a claim. 
For example,
3) FOSS is today considered more robust, stable, secure and feature-rich 

in terms of applications of all hues ranging from personal to enterprise-
level. The users of FOSS are largely software programmers themselves, 
the growth of FOSS is actually a vote of confidence the abilities of such 
software by the most demanding of users, the programmers themselves. 
This is the reason the mainstreaming of FOSS has come about without 
any particular company investing in promotion

4) The increasing concerns about privacy (especially post-PRISM), has 
reinforced the fears of Free Software activists such as Richard Stallman, 
who has been pointing out such risks for over two decades (“If the users 
don’t control the program, the program controls the users”). The sud-
den spurt in the use of search engines such as duckduckgo.com indicate 
that informed citizens have taken these concerns seriously. FOSS has 
been highlighted as one possible means of protecting privacy and con-
fidentiality

5) The dangers of proprietary code have been repeatedly demonstrated 
through loss of code bases through attacks by hackers/crackers. The lat-
est was the Adobe incident in mid-2013 where almost 3 million credit 
card credentials of Adobe customers, together with the source code of 
several products, were appropriated by hackers. The full extent of the 
consequent risk exposure - both financial as well as code-related - is 
not known at this time. From a security perspective, the risks of Open 
Source products are extremely low: any bugs get exposed faster on ac-
count of a large peer group that does the review of the freely-accessible 
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code, and these are also fixed faster, on account of the same peer group. 
It is extremely worrying to note that many proprietary programs may 
have security bugs embedded in them that are as yet unknown--these 
are ticking time bombs

6) Much of the technology innovation taking place today happens in the 
FOSS domain, whether they are in start-ups, research communities 
or in the industry. There are an increasing number of domains where 
Open Source occupies unassailable positions (eg. SmartPhone systems, 
Big Data) in emerging technologies

7) Historically, Open Source Engineering and Design has led to revolu-
tionary changes. For example, IBM’s opening sourcing of its designs of 
the IBM Personal Computer led to a revolution in personal comput-
ing, the benefits of which we are enjoying until today. Other cases, such 
as Sun’s open sourcing of the designs for their Sparc T1 chip has also 
resulted in similar innovations

8) The arrival of Open Source Hardware--a loose term that includes elec-
tronics hardware & software, such as Arduino, Raspberry, Beagle etc, as 
well as electromechanical, such as 3D printing--has resulted in tremen-
dous surge in interest in user-level projects, with hardware becoming 
user-controlled just like coding for a personal project

9) The spirit of FOSS - empowering of both producers and consumers of 
information/knowledge artefacts - has inspired numerous offshoots in 
other domains: Open Source Engineering, Open Data, Open Innova-
tion, Open Courseware, and Open Access Publishing. The increasing 
popularity of Open Standards with Governments, or Free Knowledge - 
in the sense of Wikipedia and other crowdsourced knowledge creation 
modes - is a reflection of this ethos. For the future, there is increased 
interest in Open Source Democracy and Open Source Governance.
As technology starts dominating the lives of ordinary people, there is a 

great risk of it controlling the behaviour of their users as proxy for corpora-
tions or governments. It has taken us many decades to achieve universal 
human rights - even in the abstract form - that underpin human develop-
ment today. We stand the risk of compromising on them if individuals 
and communities do not have rights over such technology. The FOSS 
movement offers a technology alternative that is superior technologically, 
financially, socially, and most importantly, ethically.

Projecting from the growth of FOSS in the last three decades, and from 
the fact that there is tremendous surge of interest in FOSS from a wide 
range of constituencies from academia to industry, governments, students, 
and user communities, it is clear that the future is Free and Open.

[Satish Babu, Director,  ICFOSS, Govt. of Kerala, India]
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Great strides are being taken in the field of medicine. We have machines 
that can take over the function of the heart and get you back on your feet, 
going to office and playing with your children, vaccination for cancer is 
around the corner and most surgeries are but a few hours in the hospital, to 
come back all mended and brand new. 

As everyone else speaks of a glowing future, I will dare to highlight the ill 
times that will befall us if we do not correct ourselves- human kind may well 
be annihilated by sepsis in a few decades.

Sepsis? Never heard of this disease, you will say. Let me state a single fact 
right here. Even as we take a breath, someone somewhere is dying of sepsis. 
That’s right, someone dies of sepsis every 3 seconds. 
Let me place some facts before you:

Point One: Sepsis is more common than we think it is and is often dead-
ly. It remains the primary cause of death from infection, despite advances in 
modern medicine like vaccines, antibiotics, and intensive care. 

Point Two: Despite its remarkable incidence, sepsis is practically un-
known to the public and is often misunderstood as blood poisoning. 

Sepsis arises when the body’s response to an infection injures its own 
tissues and organs. It may lead to shock, multiple organ failure, and death, 
especially if not recognized early and treated promptly. 

Point three: Sepsis arises when the body’s response to an infection dam-
ages its own tissues and organs. It can lead to shock, multiple organ failure 
and death, especially if it is not recognized early and treated promptly. Re-
member reading about a VIP dying of ‘multiple organ failure’ and wonder-
ing what this was?

Sepsis diagnosis is often delayed because the symptoms and laboratory 
signs currently used (raised temperature, increased pulse or breathing rate, 
white blood cell count, etc.) are not specific enough. In children and in the 
very old, it is often worse. The signs and symptoms may be subtle, and dete-
rioration rapid. The fact is: Sepsis is a medical emergency. Unfortunately, 
sepsis is still often overlooked and recognized too late.
Let me summarize all that you read in a one liner: 

Sepsis is always caused by an infection, most often by bacteria, but some-
times by fungi or protozoa (such as malaria). That means that preventing 
infection is one of the best ways to prevent sepsis. 

This is a medical issue, so what can we as individuals do? 
Let us go back in time. For centuries, our natural immune system has 

served to protect us from severe infections. Many died of injuries, mostly 

Future Shock
The Ugly World of  Sepsis

Health Line
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in skirmishes or wars and of fevers. Recuperation depended on nursing and 
keeping the person as comfortable as possible. It was the era of Florence 
Nightingale.

Then Alexander Fleming discovered penicillin and the world was never 
the same again. Miracles began to happen. And then came a long line of 
antibiotics. It was a fascinating world of discovery and science. We have gone 
through several types of antibiotics over the last 6-7 decades.

And here comes a twist in the tale. Things went crazy both with the 
medical fraternity and the public.

What happens when we take ‘an’ antibiotic? It is supposed to kill the 
bacteria that is causing you some problem, oftentimes a sore throat, a cough, 
an earache, a fever or an infected wound. But then there are scores of bacte-
ria and scores of antibiotics. How do we know what antibiotic can kill the 
bacteria causing your problem? We can find this by doing a culture test, but 
this takes time, a minimum of 48 hours if not more. Who is willing to wait 
for this length of time? “Give something for the time being, doctor,” is the 
refrain. So ‘some antibiotic’ is given. This may work or may not. Sometimes, 
the natural course of the disease results in healing and the antibiotic (and the 
doctor) get a good name. This name is remembered and next time around, 
for the same person or even for a friend, this is ‘prescribed’ as ‘very effective’. 
Russian roulette - hit or miss.

The bacteria are clever. They modify their genetic make up to defend 
themselves against the commonly used antibiotics - a stronger prototype 
emerges, resistant to the commonly used antibiotic. Also the phenomenon 
of survival of the fittest works - the weakling bacteria die out and those that 
survive are strong and sturdy. 

Over the years we have helped by our haphazard ways in building up a 
breed of bacteria (germs, bugs, call it what you will) that cannot be killed by 
antibiotics available in the market.

So companies make newer antibiotics or modify the existing ones and 
we have the ‘next generation’ antibiotic. But the cycle repeats itself... Result: 
An epidemic of resistant illnesses because the bacteria are winning the war.

The biggest manmade disaster is just around the corner.
So where does our social responsibility lie? It lies with the dictum - I will 

not insist on an antibiotic, and if given one in a severe infection, will abide 
by the dosage and the schedule without stopping them midway or playing 
around with doses.

With doctors, each one of us, it lies with following your own instincts 
and taking a minute or two to convince the patient either that he does not 
need an antibiotic or should he need one, in explaining the imperative of 
taking it fully, time-wise and dose wise. In cautious prescribing and due dili-
gence before treating a serious illness. 
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Other relevant social concerns are Sanitation and clean delivery of care. 
Insufficient hygiene conditions in resource-poor areas for giving birth, treat-
ing wounds, and in healthcare facilities in general are a tremendous problem. 
In our part of the world, unsanitary facilities or contaminated water cause 
severe infections in the digestive system, which often end in a deadly case of 
sepsis. 

Preventing infections is the best way to prevent sepsis.
You can also help prevent infection by maintaining a healthy lifestyle 

with nutritious food, exercise, and rest. 
- Wash your hands frequently. 
- Seek medical help if an illness does not seem to be improving or is getting 

worse. 
- Do what you can to prevent hospital-acquired infections. If you 

do get an infection, you can prevent sepsis by treating it seriously. 
This means:

• Taking antibiotics as prescribed
• Finishing the entire course of antibiotics
• Don’t take antibiotics needlessly; this helps reduce the chances of develop-

ing antibiotic-resistant infections
• Don’t take someone else’s antibiotics

Before selecting a hospital for your surgery, find out the infection rate 
of that hospital. Nearly every medical tourism patient looks at this number 
for guidance, and I believe that foreign insurance companies will use this 
yardstick to select a hospital to send their patients. This is because surgical 
techniques and procedures are pretty much the same world over, what dif-
fers is the collateral damage, that is, the infection rate which cannot just mar 
your surgery, but also kill you. This can be measured in terms of wellness of 
the individual, time duration of recovery, time involved in return to work. 
And yes, bugs are world travelers. They fly across continents in jet planes in a 
few hours. So a bug in Africa is as much of concern to us as one in Chennai 
or Delhi.

 2020 is the target year set by medical professionals to get a hand on 
this problem. The target is that sepsis will have become a household word 
and synonymous with the need for emergent intervention. Lay people will 
much better understand what the early warning signs of sepsis are. Families’ 
expectations of delivery of care will have risen such that delays are routinely 
questioned.

In less than 7 years we need to clean up our act to survive. Never mind 
the bull or bear market, the next foreign trip or the next swank apartment. 
As it is often said, Jaan hai to jahan hai. If you are alive and breathing, all else 
can happen.

[Dr Jyotsna Codaty 
Senior Consultant, Transfusion Medicine and Family Practice]
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Information Technology
Future Trends

The current trends and progress in information technology (IT) are 
overwhelmingly products and applications oriented and are driven purely 
by business and commercial motives. Perhaps this is happening at the cost 
of slowing down the pace of fundamental research and development in IT. 
Even though certain short term predictions are feasible, no one can really 
forecast in which direction IT is going to advance in the long term future. 
All that we say for sure is that IT is still in its infancy and is going to advance 
very rapidly to great heights, surpassing the wildest imaginations one can 
ever have! Most of the short term predictions about the future develop-
ments in IT are based on the possible strategies that are likely to be adopted 
to cope with the immediate challenges facing the IT sector. For example, 
consider this: With more and more of the activities and transactions in all 
the sectors of the economy, specifically those of the tertiary, quarternary and 
quinary sectors going online, digital data volumes are literally exploding in 
size - Even social interactions and entertainments are becoming increas-
ingly dependent on online services! Sequel to the huge volumes of data 
that are continuously being generated, the ever growing complexity of data 
processing, security and storage demand that innovative data management 
strategies and creative problem solving methodologies are immediately de-
veloped to cope with these challenges. A case in point here is the evolving 
concept of ‘Platform’ as a service in contrast to ‘Applications’ based solu-
tions for the commerce and business sector. Another example is the ap-
plication of ‘Dynamic Creative Modeling’ strategy in place of the tradi-
tional approaches for corporate management solutions. Dynamic creative 
modeling is an emerging concept deploying creative modeling techniques 
based on artificial neural network architectures and knowledge engineering 
techniques. 

In popular literature the computer is often compared with the human 
brain. Such a comparison is unfair and unwarranted because except for a 
very superficial resemblance that both the computer and the human brain 
store and process information, there is hardly anything in common be-
tween the two. Human brain is part of a complex biological system where 
each and every cell in there is bubbling with intelligence and life, whereas 
computer is a product of the creativity of the human brain and is purely a 

Tech Line

28Executive Knowledge LinesNovember 2013



mechanical system. A computer doesn’t experience the virtual world sup-
posed to be created by the www/internet system - it is the human brain 
which experiences (and reacts physiologically and psychologically to) the 
virtual world. Then why at all compare the computer with the human 
brain? Perhaps, it is there one has to search for the clue as to what may hap-
pen in the future in regard to the advancement of IT.

If any of the amazing cognitive capabilities of the human brain can be 
built into the computers, then it will bring the latter a little more closer to 
the long cherished dream (of the computer engineers) of developing an 
‘intelligent thinking machine’. The ground reality is that in spite of the phe-
nomenal advances made in unraveling the mysteries of the human brain, 
there are still very many facets of it that continue to remain unknown, 
which is the biggest road block faced by the researchers in their efforts to 
mimic the workings of the same in a physical system. 

Almost all the developments in IT till now have happened indepen-
dently and devoid of any attempts to imitate the brain capabilities. The 
last three decades have witnessed phenomenal growth and innovations 
in communications, hardware and data storage technologies, computing, 
simulations and modeling, algorithms based execution and management 
of a variety of tasks, and in the implementation of massively parallel pro-
cessing systems. Considerable progress has already been made in mapping 
and understanding the neuronal networking of the human brain and in 
creating certain artificial ‘brain models’ which apparently mimic some of 
the basic neural processes of the human brain. Artificial neural networks 
capable of learning and adapting to certain types of inputs have been suc-
cessfully developed. Knowledge engineering has advanced to a level where 
knowledge can be integrated into information systems to solve complex 
problems. Further, computer is often associated with creativity and innova-
tion in modern times. It is expected that the next couple of decades will 
see accelerated pace of advancements in the above mentioned and related 
areas, which in turn is likely to revolutionize and transform diverse areas of 
science and technology and human activities; robotics, augmented reality, 
brain-computer interfaces, drug discovery and development, molecular bi-
ology studies, medical diagnosis and surgery, neurosciences research, teach-
ing and learning, forensics, forecasting and creative modeling being a few 
among them to benefit the most. However, if we look at it very precisely, 
intelligence, information, knowledge and the like as realized in the present 
day machines are quite different from what they are for the human cogni-
tion. Evaluate the meaning and implications of the above in the light of the 
fact that the said entities have their origin and existence only in the con-
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sciousness of the human brain. Perhaps, barring certain experimental ef-
forts in research laboratories, no physical system approaching human level 
intelligence and cognition (i.e., a machine truly and precisely matching the 
capabilities, scope, attributes, versatility and efficiency of the human brain) 
has yet been built.

 Many believe that the current level of technological progress is grossly 
inadequate to mimic the complex neural processes of the human brain 
in the physical realm and therefore it is unlikely that any major develop-
ment in this direction is going to take place in the foreseeable future. All 
these may have to wait for innovative breakthroughs in science and tech-
nology, particularly in software technology, information sciences, bionics, 
biophysics, neurosciences, nanotechnology and materials science, in the 
future. 

 [Dr H Ganesh, USA]

The Other Side
 Two blonde builders were working on a house. One blonde was 

on a ladder nailing. She'd reach into her nail pouch, pull out a nail, 
look at it, and either toss it over her shoulder or proceed to nail it 
into the wood.

 The other blonde couldn't stand it any longer and yelled up, 
"Why are you throwing some of the nails away?"

 The first blonde explained, "When I pull it out of my nail pouch, 
if it's pointed toward me I throw it away. If it's pointed toward the 
house, then I can use it!"

  The second blonde explained, "Don't throw away those nails 
that are pointed toward you! They're for the other side of the house!!"

(Sourced by: Susy Mathew)

A dream is your creative vision for your life in 
the future. You must break out of your current 
comfort zone and become comfortable with the 

unfamiliar and the unknown.

- Denis Waitley
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Space
In Fast Forward

The Last Fifty Years
October 4, 1957 witnessed the first man-made object circling the 

Planet Earth giving company to the age-old Moon. Man has since been 
steadily exploring space - the region beyond 100 km to the far reaches 
of the Universe. He has travelled in space, walked on the moon, set up 
laboratories observatories in space, shot probes to planets in our solar 
system and even beyond. 
The Next Fifty Years

There will be concerted effort directed towards newer technolo-
gies and innovative techniques for reducing the cost of access to space, 
which is the single most important factor governing the pace of space 
exploration.

Space has been benefitting humanity in diverse areas such as com-
munication, survey of earth resources, weather forecasting and posi-
tion finding. Highly sensitive telescopes in space have helped us extend 
our unclouded view to unimaginably vast distances and, thereby, to 
the antiquity of the universe. Since the end of cold war in 1990, there 
has been a noticeable decline of tempo in space ventures, for the for-
mer space powers have been hampered by a pinch of money as well as 
lack of competition. Space services will continue on a wider and more 
vigorous scale, though.

In the coming decades, there will be more space stations, increased 
human presence in space and spirited commercial space tourism. New 
space projects will lay emphasis on activities such as monitoring earth’s 
climate, bigger space telescopes, satellites for harnessing solar energy, 
mining of resources in asteroids, defense against asteroid impact, seek-
ing out extra-terrestrial life and intelligence, understanding the origin 
of planets, revisiting moon, journey to Mars and beyond, and robotic 
exploration of the remote universe. 

An interesting difference will be visible in the management 
of Space Projects including human space flight, which was until 
very recently controlled mostly by government machinery as 
an expression of national pride. A few private companies are 

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

- Konstantin Tsiolkovsky

Tech Line
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developing their own spaceships for human flight, motivated, 
not in the least, by the prospects of making money. Roughly 400 
enthusiasts have already purchased space flight tickets at the rate of  
$ 200,000 per seat!

There is a set of five special locations - L1 to L5 - in the Sun-Earth 
system. Known as Lagrange points, these are relatively stable places 
where spacecraft can be positioned in an orbit around the sun. Un-
manned spacecraft have already been sent to L2. The L5 Society formed 
in 1970 has been making a case for human presence at L4 and L5 - the 
two most stable among the Lagrange points. It may come true when 
man ventures into the deeper reaches of the solar system.

Space agencies around the world are planning ambitious missions to 
the moon and Mars, and other farther destinations. Human outposts 
will be established on the moon and Mars to serve as a springboard for 
interstellar voyages. Rockets will make use of newer technologies such 
as nuclear (fission or fusion) or even antimatter propulsion.

There are many serious technical and physiological challenges to 
be tackled. For example, there are questions like whether a human be-
ing can endure the cosmic radiation dosage encountered during such 
a journey. Recent radiation measurements indicate alarming levels of 
dosage during a journey to Mars taking 8 months. More effective ra-
diation protection techniques will, therefore, be required for such pro-
longed flights. At present, no nation has the capacity to send human 
beings to Mars, let alone return them safely to earth. Incidentally, there 
is currently a new radically creative line of thinking, too. Why not a 
one-way trip to Mars? That would greatly reduce the complexity of 
the mission in terms of fuel and exposure to radiation dosage by half! 
Before we dismiss this as mere fiction, let us note that there is actually 
a non-profit organization by name Mars One, which has advertized 
for volunteers to take part in a daredevil one-way trip to Mars within 
the next 15 years. Curiously, 200,000 aspirants have already applied. 
The proposal is that the first four immigrants would set up a minimal 
colony for habitation, and further reinforcement teams would arrive 
in batches! Anyway, ambitious Mars missions will have to call for ex-
tensive international cooperation. We have already started seeing joint 
efforts in robotic exploration, possibly laying the groundwork for a 
future manned mission. The Universe is awaiting us!
Beyond the Next Fifty Years 

Colonization of Moon and Mars will be at the top of the agenda 
- and, that is only for practice! Our real targets are habitable, earth-like 
(rocky) planets. Why?
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Copernicus and Charles Darwin have together taught us that 
neither the earth nor life on earth is unique in any manner. The Sun, 
our sole energy supplier, is now at its middle age and has 5 billion 
years left before its inevitable stellar death. Besides, all life forms are 
prone to extinction, and our species, homo sapiens, is no exception. 
We are vulnerable to the same types of catastrophic events such as 
impact of asteroids or comets, runaway climate changes and viral 
diseases that which wiped out many other species on the earth in 
our geological past. In addition, we have at our command unlimited 
power of self-destruction in the form of nuclear weapons and 
bioterrorism. We, as a species, have been around for about 200,000 
years. We may have conquered the planet, which is but a tiny island 
in the universe. Darwin tells us that any species confined to a single 
island is doomed to extinction. Based on such considerations, Richard 
GottIII, Astrophysicist, estimates by statistical methods that extinction 
could befall our species any time between 5000 years and 8 million 
years, which is roughly a thousandth of the remaining life of the sun. 
Besides, a certain ‘critical population’ is evidently essential for humanity 
to pursue any complex project. A catastrophic fall in population due 
to any reason could upset the prevailing situation favorable for space 
ventures. Gott further estimates that human space program could 
also end any time between 50 and 2000 years from now, merely a 
moment in the historical time scale! It would seem, therefore, that in 
our struggle for survival we have only limited time to act before finding 
an alternative dwelling place elsewhere in the universe!

We have been on the lookout for planets in the ‘Goldilock Zone’ 
that are earth-like and habitable. The word ‘Goldilock’ derives from 
a 19th century British fairy tale by Robert Southey and now connotes 
‘comfort’. Space telescopes have actually been able to spot a large num-
ber of exoplanets (extra-solar planets) attached to distant stars. But 
only very few of them are in the ‘Goldilock Zone’, the way the earth is 
at a comfortable distance from the sun in our solar system. Our nearest 
star is 4 light-years away, which is a quarter million times the distance 
between sun and earth. Our fastest rocket today is 30,000 times slower 
than light. In other words, it takes 30,000 years to traverse the distance 
of 1 light-year. One of the promising exoplanets sighted so far is 20 
light-years away! The central problem, therefore, is the time (hundreds 
of thousands of years) taken to reach a Goldilock planet. Obviously, 
only robotic space probes driven by novel propulsion techniques can 
be conceived to begin with. 

Stephen Hawking, the intellectual heir to Newton and Einstein, 
believes that “… it will be difficult to avoid disaster in the next hun-
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Information Technology has revolutionized the pace of work and quality 
in all fields of knowledge. Speed and accuracy are ensured. ITES have made 
the life of business, public administration and other activities of benefit to 
common people effortless and simple at reduced cost and increased conveni-
ence. It has created many multimillionaires in the country and abroad. The 
pace of human activity backed by technology has made life fast, funny and 
formidable.

While technical skills have advanced very much, human relations skill, 
in most organizations, has shrunk. Human oriented activities miss the hu-
man touch. The so called high tech personnel do not have time to develop 
the finer side of the human mind which had manifested in the past in a rich 
value system, wisdom and other factors ensuring life balance. Man works like 
a machine, worshipping wealth instead of God.

We live in the present. We have only the present. The future and past 
are non-existent. Tomorrow’s future is today’s present. Yesterday’s present has 
become today’s past. This applies to education as well. Over 2500 years ago, 
Plato the Greek Philosopher, mentioned, inter alia, that democracy dies of a 

Wisdom Enabled Technology Services
Supplement ITES with WETS

Tech Line

dred years, let alone the next thousand or million. Our only chance 
of long term survival is not to remain inward looking on planet Earth 
but to spread out into space… If we can avoid disaster for the next two 
centuries, our species should be safe, as we spread into space.”

What seems like a fairy tale-like future notwithstanding, we must, 
no doubt, have only a single preoccupation today and in the immedi-
ate future - conserving the Planet Earth, our only home for a long time 
to come!

We must not be oblivious to the possibility of space being convert-
ed to an arena for warfare, given the human nature! We need only to 
go back to thirty years ago when we were on the brink the ‘Star Wars’.

As a Native American saying goes, “We didn’t inherit this land; we 
borrow from our children”. How true!
Epilogue

“It was indeed a singular stroke of good luck for humanity that 
King Ferdinand and Queen Isabella did not consult a Financial 
Adviser about funding the expeditions of Columbus.”

[P Radhakrishnan]
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surfeit of freedom. In a democracy the student refuses to obey the teacher, the con-
tagion spreads so that the horse begins to drive the wayfarer from the road. What 
was present at that time has become the past now. During all these years those 
who ought to be concerned with the future did not act wisely. It is the failure 
of those at various levels of leadership and policy making, who have ignored 
this fundamental fact that is threatening to make the future incredibly bad. 

The future of education in ensuring surprises like the ITES is linked with 
the intelligent application of existing knowledge for social benefit. The ben-
efits have to reach the poor in a larger measure. This is a must for a stable 
society. No doubt the developments in IT will be utilised to a greater extent 
making all operations automatic thus releasing more time for leisure and oth-
er activities. This leisure has to be productively used. Future will witness hope-
fully wisdom enabled technology services (WETS) to supplement ITES. 
Students will learn from home. Educational institutions will be centres of 
knowledge engaged in dissemination through advanced processing systems. 
Many of the existing physical facilities will be closed down or diversified for 
other uses to support ITES education.

Utopian technological development at break neck speed without hu-
manism will spell disaster. Globalization will add to the impact. Money 
is necessary but it should not become an object of worship. IT enabled 
services and its application in every walk of life should not make most fi-
nancial beneficiaries morons and robots losing the purpose of life i.e. to be 
happy. Educational institutions should avoid turning into purely teaching 
shops implicitly following a philosophy of looting society for private ben-
efit. With the click of a mouse great achievements materially are made but 
the individual should not become a mouse in thinking and social relation-
ships. With technical advancement human values also should keep pace.

What we do in the present is important. The educational policies and 
curricula will have to be strengthened retaining the present strengths and 
removing the weaknesses. There should be a large element of innovation 
and creativity. Only then and in this context achievements will be incred-
ible. Thus any action to produce an incredible future should have the origin 
in the present. If the present is not well utilised with ITES and WETS the 
future will be incredibly bad.

[T Ramaswamy]
ramas342011@hotmail.com

Don't let negative and toxic people rent  
space in your head.  

Raise the rent and kick them out.

- Robert Tew
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We live in a world where we are deluged by information. 
Those of us who are in positions of having to make decisions 
need to have reliable information in a brief and accessible 
form that filters those things that are based on substantial 
evidence and are essentially true from others that are based 
on fads or superstitions and are fundamentally untrue. This 
is not always possible to do perfectly. It is therefore good that 
some magazines are attempting to do this for people who are increasingly 
overwhelmed.

V Ramakrishnan, Cambridge
It is indeed an impressive milestone that you about to 

achieve in publishing the 100th issue of the "Executive 
Knowledge Lines". While in Cochin last year, I had the op-
portunity to go through your magazine and find it inter-
esting and informative; in fact, I still have the October and 
November 2012 issues. I applaud you for performing this 
valuable curation service for your readers, and it is good to 
know that you have a digital library of past issues.

Please accept my best wishes for the 100th issue.
Peter Staecker, IEEE President

One hundredth issue of any printed magazine is indeed a special oc-
casion to celebrate.The first issue of Executive Knowledge 
Lines which came out in August 2005 is still vividly in my 
mind. Frankly,   I expressed my concern on sustainability 
of such a venture. But I am proved wrong. The commit-
ment and hard   work of Mr NT Nair and his team has 
made   EKL a   household name. What attracts the peo-
ple is its focused rich content. A wide variety of subjects 
of day to day   relevance are presented in a simple and concise   manner. 
The choice of contents and precision of  delivery are the unique features. 
Perhaps that's the reason that EKL has become a success story, especially 
in an era where digital world is virtually wiping out the printed me-
dia. And, I understand, EKL has its presence in digital domain as well. 
This is yet another example how success can be achieved with focused theme  
and with committed hard work.

My heartiest congratulations to the entire team  and sincere thanks to all 
the readers who really support the venture.

Dr G Madhavan Nair, Former Chairman,  
Indian Space Research Organization (ISRO)

Blessings  to EKL @ 100
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I have been an avid reader of the Executive Knowledge 
Lines since my visit to Trivandrum in 2008. I have found 
it interesting, witty and a very useful magazine. So it is now 
time for celebration on the great occasion of the EKL reach-
ing the 100th issue next month. My congratulation to you as 
the Editor and Publisher of EKL. Your service to the profes-
sion is very appreciated.

Prof. Janina Mazierska, IEEE Region 10 Director 2007-2008 
Personal Chair and Member of Council 

James Cook University, Australia 
Best wishes from London for the EKL 100th issue. "The Incredible Fu-

ture" is truly an appropriate theme for this magazine as it has been a harbin-
ger of the incredible future that awaits us.

Dr N N Panicker
I have derived considerable profit and pleasure from EKL and have kept 

in ‘Self ’ and in ‘Shelf ’ every copy received from the beginning. We live in an 
age of change, but there are always certain things that are enduring, forever 
refreshing and attractive. EKL reflects all these.

My good wishes to the energetic EKL team on this occasion of bringing 
out the 100th issue.

Dr C P Aravindakshan (Rtd. Principal)

Light-transmitting concrete or translucent concrete, is a path-breaking 
development in recent years. Thousands of optical fibres are cast into concrete 
to transmit light, either natural or artificial, into all spaces surrounding the 
resulting translucent panels. The innovative concrete material can be used for high 
architectural applications such as a facade material or cladding of interior walls. 
Light-transmitting concrete has also been applied to various design products.

Originally developed by a Hungarian architect in 2001, light-transmitting 
concrete is produced by adding 4% to 5% optical fibers (by volume) into the 
concrete mixture.

The concrete is produced from a mix of fine grain concrete and light conducting 
material which are added during casting. Concrete is cut to plates or stones after 
setting. Whereever this material is used, it has to be ensured that there is proper 
lighting provided for its wonderful effect to be experienced.

[EKL Team] 
[For details: http://www.technewsdaily.com/5056- 

future-building-materials.html, http://www.cement.org]

Translucent Concrete
Innovation in Construction Arena
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Alfred Nobel
Alfred Nobel - the Man behind 

the Nobel Prize - was born in Stock-
holm on October 21, 1833. A life-
long bachelor, Nobel lived a solitary 
life. He worked as chemist, engineer, 
and industrialist, spending most of his 
time tinkering with inventions. He 
invented dynamite and amassed 355 
patents. Following his death in 1896, 
his executors discovered that he had 
secretly created five an-

nual prizes - for chemistry, physics, literature, medicine and 
peace - in his will to honor "the greatest benefit on mankind." 
He left 31 million SEK (today, about 4.8 million USD) to 
fund the Nobel Prizes. 
Nobel Laureate 

A Laureate is a person honored for high achievement in a particular field. 
A Nobel Laureate is someone who is awarded the Nobel Prize. The word 
"laureate" refers to being signified by the laurel wreath. In Ancient Greece, 
laurel wreaths were awarded to victors as a sign of honour.
What Do the Nobel Laureates Receive?

 Since 1901, the Nobel Prizes have been presented to the Laureates at 
ceremonies in Oslo, Norway, and in Stockholm, Sweden. On 10 Decem-
ber, the death anniversary of Alfred Nobel, the Laureates receive the No-
bel Medal, Nobel Diploma and a document confirming the Nobel Prize 
amount - for 2013 Swedish kronor (SEK) 8.0 million per full Nobel Prize 
(1.2 million USD, approx.).
Nobel Prizes 2013 - Highlights
• Physiology or Medicine

 Awarded jointly to James E. Rothman, Randy W. Schekman and 
Thomas C. Südhof "for their discoveries of machinery regulating vesicle 
traffic, a major transport system in our cells".
•  Physics 

 François Englert and Peter W. Higgs were jointly awarded the Nobel 
Prize in Physics 2013 for the theory of how particles acquire mass. 

Nobel Prize 2013
A Glance Through
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" The study of physics, chemistry and engineering can be combined 
to help surgeons and medical professionals to treat humans with various 
disorders."

- Roger Y. Tsien,  the 2008 Nobel Laureate in Chemistry

• Chemistry
Martin Karplus, Michael Levitt and Arieh War-

shel were jointly awarded Nobel Prize "for the de-
velopment of multiscale models for complex chemi-
cal systems".
• Literature 

The Nobel Prize in Literature 2013 was awarded 
to Alice Munro "master of the contemporary short 
story". Alice Munro is the 13th woman awarded the Nobel Prize in Litera-
ture so far. She is also the 110th Literature Laureate in total.
Peace 

 The Nobel Peace Prize 2013 was 
awarded to the Organization for the 
Prohibition of Chemical Weapons 
(OPCW), with a goal of preventing 
chemistry from ever again being used 
for warfare, thereby strengthening international security. 
Economic Sciences

 The 2013 Sveriges Riksbank Prize in Economic Sciences in Mem-
ory of Alfred Nobel was awarded jointly to Eugene F. Fama, Lars Peter 
Hansen and Robert J. Shiller "for their empirical analysis of asset prices".

Nobel Laureates
Indian Origin 

Year Laureates Subject Origin
1902 Ronald Ross Medicine Foreign citizen born in India
1907 Rudyard Kipling Literature Foreign citizen born in India
1913 Rabindranath Tagore Literature Citizen of India
1930 C.V. Raman Physics Citizen of India
1968 Har Gobind Khorana Medicine Foreign citizen of Indian origin
1979 Mother Teresa Peace Foreign born citizen of India
1983 Subrahmanyan Chandrasekhar Physics Indian-born American citizen
1998 Amartya Sen Economic Sciences Citizen of India
2001 V S Naipaul Literature Indian descendant UK citizen
2007 Rajendra K. Pachauri Peace Citizen of India
2009 V Ramakrishnan Chemistry Indian born American Citizen 

[For details: http://www.nobelprize.org, http://www.opcw.org/]
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• Urine test to diagnose eye disease
• Cure for Jetlag - Using body clock 'reset button'
• Handwriting - A noninvasive method of diagnosing Parkinson's 

disease 
• Creating Electricity With Caged Atoms - Using new thermo-

electric materials
• Stopping light within a crystal for up to one minute - A sci-

entific breakthrough
• Nitrogen Directly from the Atmosphere for Plants - To reduce 

fertilizer use
• Bio-inspired Surface coatings - even sticky-footed bugs can't 

cling to it

In Forthcoming Issues

The Technique
The lawyer's son wanted to follow in his father's footsteps, so he went to 
law school. He graduated with Honours, and then went home to join his 
father's legal firm.
At the end of his first day at work he rushed into his father's office, and 
said, "Father, you know what, in one day I managed to solve the accident 
case that you've been working on for 10 years!"
His father responded : " You idiot, we lived on the funding of that case 
for 10 years!"

(Sourced by: Susy Mathew)

EKL Sudoku 84
Solution

6 1 3 5 4 9 7 2 8
8 4 7 3 2 6 9 1 5
9 2 5 1 8 7 4 3 6
7 8 9 6 1 3 5 4 2
3 5 2 8 9 4 1 6 7
4 6 1 7 5 2 8 9 3
1 3 6 4 7 5 2 8 9
2 7 8 9 6 1 3 5 4
5 9 4 2 3 8 6 7 1
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Metallurgical Engineering 
The Future

Introduction
Metallurgy may be defined as the art and science of making, shaping 

and treating of metals. Rig Veda written over 5000 years ago mentions sev-
eral metals like gold, copper and iron. Gradually sophisticated methods of 
extraction and treatment of metals started evolving. Damascus swords were 
processed from wootz steel, originally produced in India from around 300 
B.C., and special heat-treatments gave its famous texture and sharpness. By 
the 4th century AD India could produce iron structures like the Iron pillar in 
Delhi, which remains intact because of its exceptional corrosion-resistance. 
From late 18th century onwards the scientific principles behind extraction, 
purification, shaping and treatments were established. The optical micro-
scope enabled people to see the internal structure of the metal at the micron 
level.
The Present Scenario

Iron and various steels became the backbone of human civilization. 
Extractive metallurgy has become one of the largest industries in many 
countries. Large tonnages of iron and steel materials are being produced, 
employing thousands of people, enormous amounts of raw materials, fu-
els and water. Non-ferrous metals are being produced in large tonnages to 
meet the requirements of the various industries. New technologies of ex-
traction made tremendous advancement in the last century. Sophisticated 
electron microscopes extended the range of observation of the internal 
structure of metals to the Nano-level, and today we have the Field-ion mi-
croscope and Atomic force microscope to pinpoint atoms in metals and al-
loys. Principles of alloying and heat treatments were developed, enabling 
us to get the desired combination of structure and properties. Processing 
technologies like casting, forging, rolling, extrusion, and wire-drawing, 
process metals and alloys to the desired forms and shapes. Super alloys 
based on nickel, stainless and maraging steels, age-hardened high strength 
aluminum alloys, and sophisticated titanium and zirconium alloys are be-
ing used in aerospace, transportation, power-generation and distribution, 
and chemical industry. Platinum, Gold, Uranium and the large group of 
Rare-earth metals are being extracted and used for the electronics industry, 
nuclear industry and petroleum refining. Sophisticated welding technolo-
gies like electron-beam welding, laser welding and plasma welding are be-
ing used to produce flawless joints in critical applications. Near net-shaped  
products are being manufactured using powder metallurgy technologies.

Science Line
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Requirements in the aerospace industry led to the development of strong, 
tough and light aluminum alloys, titanium alloys and ultra-high strength 
steels. Nuclear industry necessitated the development of radiation-resistant 
and strong steels, nickel alloys and zirconium alloys and a whole range of 
fabrication technology for the fuel rod manufacture. Chemical, fertilizer and 
petrochemical industries led to development of super alloys, titanium alloys 
and stainless steels.

The level of development of a society is directly related to the 
consumption of steel and other metals by that society.This is because of the 
enormous capacity of the metal industry to generate employment and the 
vastness of the consumption of natural resources, which in turn requires the 
development of allied industries.
Future of Metallurgical Engineering

Despite the fact that non-metallic materials like fiber-reinforced plastics 
and high-performance ceramics are replacing metallic materials, the require-
ments of steels, aluminum, nickel, copper and other metals are expected to 
increase in the future. Iron and steels still constitute the major consump-
tion of metallic materials in all the major industries. Newer metals like alu-
minum, magnesium, titanium and zirconium are also expected to be used 
in increasing quantities, in the future.
Extractive Metallurgy

Extraction of bulk metals like iron, aluminum, copper, zinc etc. requires 
large quantities of water and energy. Many of these operations emit pollut-
ing gases and liquid effluents which damage the environment. Extraction of 
nuclear materials and rare-earth metals involves additional radiation hazards. 
Future developments to reduce the pollution levels, conservation of natural 
resources, and elimination of health hazards of workers are essential. Proper 
measures will have to be adopted to minimize the requirements of land, wa-
ter and other resources. Useable mineral resources are getting depleted and 
technologies have to be developed to use leaner ores in an economic fashion. 
Recycling is a good source of many metals, particularly the rare-earths, the 
precious metals, and scarce metals like nickel and uranium. In the future, de-
velopment of cost-effective and viable technologies for collection and re-use 
of such metals will be essential. In Japan, recycling of used electronic gadgets 
will supply about 300,000 tons of rare-earth metals.

Rare-earth metals are essential components of many gadgets. The ex-
traction technology of rare earthmetals is highly complicated, and is 
the monopoly of a few countries. Because of the strategic importance of 
these metals, it is essential that the extraction technology must be more 
widely available. Newer, more environment-friendly methods must 
be developed and widely disseminated. Professor I.V. Gorynin of the  
Central Research Institute of Construction Materials, St. Petersburg, Russia 
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recently stated; “Development of new technologies, including nanotechnol-
ogy, should change the traditional metallurgy: mining, coke production, 
blast furnace, converter processes. In future it should be possible to create 
new environmentally friendly methods of the production of materials, other 
than the traditional methods of metallurgy”.
Physical Metallurgy

The advent of “Nano-materials” has opened up tremendous opportuni-
ties to develop new metallic materials with required properties. Convention-
al alloy development involves the creation of high strength by increased al-
loying, by plastic deformation, or by thermal treatments. But these methods 
lead to a reduction in fracture resistance in presence of loads, of the material. 
Contrarily, nano structured metals provide high strength and toughness. 
Technologies will have to be developed to create nanostructures in com-
mercially used sizes of common metals and alloys. This will reduce the use 
of costly or scarce alloying elements and environmental hazards. Computer 
algorithms may be developed to produce a desired alloy by picking atoms 
of different metals and building up the alloy structure. Near-net shaping of 
components using powder metallurgy is another development which will 
drastically reduce the energy consumption. Thermal and thermo-mechani-
cal treatments used in traditional metallurgy to produce and control micro-
structure and strength in metallic materials should be improved to reduce 
cost and environmental degradation. Severe plastic deformation, controlled 
heat treatments, laser processing are areas for future development.

Energy production from fossil fuels will eventually be discontinued due 
to depletion. Also such technology pollutes the environment significantly. 
Renewable sources of energy, like the sun, wind, and water are being ex-
plored to produce energy for the world. The technologies to be developed 
in future should be able to meet the world requirement of energy through 
cost-effective and non-polluting processes. Many metals will be required to 
operate such technologies. Besides the structural requirements, we need a 
wide range of metal-based catalysts, and hydrogen-storage materials. Stain-
less steels, titanium, platinum, and rare-earth metals are expected to play 
vital roles in such technologies.
Conclusion

The above and other new breakthrough approaches in metallurgical en-
gineering are expected to provide fundamentally new products of highest 
quality, employing much less labour and clean methods. Such materials are 
expected to reduce the metal consumption of structures, and increase their 
life. Conservation of natural resources and reduction in environmental dam-
age are the other benefits expected from these future developments.

[Dr T K G Namboodhiri 
Prof. of Metallurgical Engg. (Retd.), Banaras Hindu University]
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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

• Two qualities typical of technology companies: unbridled optimism and 
the failure to understand real-world consequences of new technologies.

• The  methods of the 20th century do not seem adequate to meet the 
challenges  of the 21st century.

• A few bold thinkers are seeing the cloud not just as a platform for op-
timisation, efficiency, storage and security, but as an incubator of ideas.

• He enjoys debating the future potential of 3D printing with cynics and 
idealists alike.

Ar t i c l e s

	 Nobel Calling: They are the most coveted prizes in the world. But 
how are the winners told that they  have won?
For three mornings a year, Prof. Normark, head of the Royal Swedish 

Academy of Sciences,  is the finest cold-caller in the world. If he rings 
you in October, it may well be the biggest conversation of your life. If 
it is a Tuesday, he will be saying that you have won the Nobel Prize in 
chemistry.
 Magazine:  The Economist, 21 September, 2013
	The Strategy That Will Fix Health Care

In health care, the days of business as usual are over. Around the 
world, every health care system is struggling with rising costs and uneven 
quality despite the hard work of well-intentioned, well-trained clinicians. 
It is time for maximising value for patients: that is, achieving the best 
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outcomes at the lowest cost. The agenda for moving to such a high value 
health care system has to include methods like organizing around patients’ 
medical condition rather than physician’s  medical speciality, expanding 
geographic reach, building an enabling IT platform etc.
 Magazine: Harvard Business Review, October 2013

Books

 The Future of Medicine: Megatrends in Medicine that Will Improve 
Your Health Care & Your Quality of Life

 Author: Stephen C. Schimpff, MD, FACP
 Publisher: Thomas Nelson
 Medicine is changing rapidly. Based on over 300 
intensive interviews, the book presents what will occur 
in medicine shortly including new advances in science, 
changes in the delivery of care and health care reform. 
Some of the changes will be disruptive and many will 
be transformational. 
 From robots in the operating room to exciting new vaccines to treat 
cancer, the book covers the medical megatrends that will not only improve 
our quality of life, but ultimately lower health care costs and improve 
patient care.
 The Future of Indian Agriculture
 Author: Prof  Yoginder K. Alagh, Chancellor of 
Central University of Gujarat
 Publisher: National Book Trust
 The book assesses the growing demands on the 
country’s agricultural sector, discusses the rapidly 
diversifying food needs in rural and urban areas and 
finally offers policy solutions to the inflation, poverty 
and food security.

That is Smart
A man went to his lawyer and told him, "My neighbour owes me $500 and he 
doesn't want to pay up. What should I do?"
"Do you have any proof ?", asked the lawyer. "Nope," replied the man.
"Okay, then write him a letter asking him for the $1,000 he owes you," said the 
lawyer.
"But it's only $500!" replied the man.
"Precisely, that's what he will reply and we will have the proof we need," said the 
lawyer.                                                                            (Sourced by: Susy Mathew)
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Sixteen years after its first publication, The In-
novator’s Dilemma remains relevant and serves as 
a challenge for businesses small and big. The au-
thor, backed by tons of academic and consulting 
experience, has articulated his favorite concept of 
disruptive innovation with several incisive case studies. He has enunciated 
new mantras for business success which may appear counter-intuitive if not 
revolutionary. 

Traditional management wisdom advocates among other things, robust 
planning, effective execution, and customer focus. Organizational structures, 
R&D strategies, Innovation funding processes and marketing practices are 
all built around sustained innovation culture. Ironically these very attributes 
act as barriers when it comes to disruptive innovation. It is a revelation to 
note that an organization’s capabilities define its disabilities. For example, 
constant dialogue with existing customers will at best result in incremental 
innovations which may be of a sustaining nature. On the other hand disrup-
tive innovation looks beyond the existing customer base and targets a hith-
erto unknown market segment. Established businesses identify a market and 
then plan products for them. In a disruptive context, market identification 
and product development happen concurrently in a co-evolving fashion. 
Instead of making an existing product more powerful, bigger, more complex 
and more functional, disruptive innovation creates products that are smaller, 
simpler, cheaper and more convenient to use. While big companies look up 
to high end customers for sustained growth, disruptive innovation addresses 
the interests of low end customers. 

Lack of technological competence is definitely not the reason for big 
businesses to remain cozy in a sustaining trajectory. In fact the industry lead-
ers have pioneered the technologies for disruptive products. The mental 
block for them came from the obsession to quantify the market and pro-
duce numbers such as ROI. They felt uncomfortable that one should build 
a product without knowing a priori where the markets existed. 

Several case studies are presented in a detailed and lucid manner to estab-
lish the axioms behind disruptive innovation. The hard disk industry offers 
itself as a tailor made example of the sustaining and disrupting mindsets. 
The industry is recent, the life cycle of concept to retirement of models has 

The Innovator’s Dilemma -
The revolutionary book that will change the way 
to do business
Author: Clayton M Christensen
Publisher: Harper Business

Books Scan
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been short, newer technologies were available continuously, and the market 
segmentation is uncluttered. Moreover copious data is available for mining 
and finding hidden abstractions. In order to strengthen his argument, the 
author has chosen to describe cases from other domains as well. 

When steam powered and cable actuated excavators were ruling the 
market, a disruptive innovation appeared in the form of hydraulic activated 
machines. These machines could be used to dig narrow and shallow trench-
es; the tractor was fast and more maneuverable. The customers of steam 
based machines were engaged in huge projects such as excavating canals and 
wanted bigger machines of the same kind. They did not need nor did they 
understand the hydraulic technology. 

Honda had its small motorcycle in Japan for effecting simple home de-
liveries. It looked with wonder at the monstrous machines the Americans 
drove on their highways. When its representatives went to the US, they had 
taken along the small motorcycles for their own mobility. They had not the 
vaguest idea of displaying these pigmy vehicles to attract the American cus-
tomers. While on a trip to the mountains, their vehicles caught the attention 
of the American public and serendipitously Honda had found a market for 
its baby motorcycles. 

When big pharmaceutical companies were investing in reducing the im-
purity levels in Insulin beyond what the customers needed, disruptive inno-
vation appeared in the more convenient and quick way of self administering 
the drug with a pen-like device.

Nearer home the success of the uncomplicated accounting software Tally 
could be cited as a good example of disruptive innovation. The users of Tally 
are those who need not worry about EPS, EVA and other sophisticated fi-
nancial metrics. They need plain vanilla book keeping of accounts not re-
quiring the services of a professional accountant. Tally fitted the needs of 
such a market. We see the presence of disruptive technologies around us 
every day but fail to take notice - some examples include services of call 
drivers, the concept of reverse mortgaging, e-learning, self-publishing, sell-
ing shampoos in small sachets, self-service restaurants and so on. These new 
business models redefine the figures of merit used to evaluate businesses. 
For example, performance parameters used in connection with mainframe 
computers cannot be used while benchmarking laptop computers. The digi-
tal avatar of several conventional services provides a basket of examples of 
disruptive business - digital photography, on-line shopping, mobile phones, 
distance education and so on.

The author emphasizes that disruptive technologies involve no new tech-
nologies. They consist of components built around proven technologies and 
put together into a novel product architecture that offers the customer a set 
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25 Things You Need to Know about the Future
Author: Christopher Barnatt, Futurist 
Publisher: Constable & Robinson Limited, 2012 

 What is in store for us in the future? And what 
will the human race become? Will we nurture de-
signer babies, be served by intelligent robots, have 
personal 3D printers, and grow products on-the-
vine using synthetic biology? Or will shortages of 
oil, fresh water and other natural resources con-
strain our lifestyles and lead to industrial decline?

In this book, Christopher Barnatt examines 25 
known challenges and technologies that will shape the next few decades. 
From Peak Water to vertical farms, from nanotechnology to augmented re-
ality and from electric cars to space travel, Barnatt paints a startling picture 
of future possibilities that no individual or business will be able to ignore.

Highlighting life-changing research and innovation from over 250 
companies, universities and non-profit organizations around the globe, the 
book presents a startling, frightening and powerful blueprint for anybody 
who wants to future gaze.

of attributes never before available. It is the efficacy of the marketing team 
that makes a difference between sustained and disruptive businesses. The 
marketing team must be able to “analyze” markets without knowing where 
those markets are! 

Christensen has successfully advocated turning the traditional manage-
ment theories upside down in order to navigate from a sustained growth 
model to a disruptive growth model. Working harder, being smarter and 
investing more aggressively by listening to customers might have succeeded 
in a sustained technological model but these very same virtues are to be 
treated as enemies in a disruptive technology driven business model. You 
may hold on to them steadfastly if your mission is to get fossilized. Students 
and business managers will find it a challenge to stomach these ideas as they 
themselves have been groomed in an environment surcharged with sustain-
ability. About five decades back, those who did not feel comfortable with 
the old management clichés flocked to the Silicon Valley. Today with angel 
investors willing to risk, one can indulge in disruptive innovation from the 
comforts of one’s home!                                                            [R. Narayanan]

Highlights of Contents:
Part I: The End of the Age of Plenty
1. Peak Oil

2. Climate Change 
3. Peak Water 
4. Food Shortages 
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CSI Communications
Knowledge Digest for IT Community from 
Computer Society of India
October 2013

Indian economy depends to a great extend on 
agriculture which is the source of livelihood for 
more than 58% of India’s population of 1.22 bil-
lion. With a population growth rate of 1.58%, the 
headcount is estimated to grow to 1.53 billion by 
2030, making India the most populous country 
of the world. Naturally, this will increase the pressure on agriculture sector 
and its prerequisites. The Green revolution has significantly increased food 
production in India in the last 60 years(grain production increased from 51 
million tons in 1951-’52 to 250 million tons in 2012). Even though the 
subsequent Revolutions like the White Revolution ( Milk), Yellow Revo-
lution (Pulses), and Blue Revolution (Fish and aquatic productions) had 
helped the sector to some extent, they are not adequate.

Rapid growth in agriculture sector is of paramount importance to meet 
food security and provide employment, especially in rural areas. This issue 
of CSI Communications discusses at length how Information and Commu-
nication Technology (ICT) can play a key role in enabling the agriculture 
sector to forge ahead, drawing on its immense capabilities. Enhancing agri-
cultural efficiency, connecting farmers among themselves and saving them 

5. Resource Depletion
Part II: The Next Industrial Wave
6. 3D Printing  
7. Nanotechnology 
8. Genetic Modification 
9. Synthetic Biology  
10. Vertical Farming
Part III: Fuelling the Third  
Millennium
11. Electric Vehicles 
12. Wind, Wave & Kinetic Power 
13. Solar Energy 
14. Nuclear Fusion 
15. Space Travel

Part IV: Computing and  
Inorganic Life
16. Cloud Computing  
17. Augmented Reality 
18. Artificial Intelligence 
19. Quantum Computing  
20. Robots
Part V: Humanity 2.0
21. Genetic Medicine 
22. Bioprinting  
23. Cybernetic Enhancement 
24. Life Extension  
25. Transhumanism

Journals Scan
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The  Futurist
Forecasts, Trends, and Ideas about the Future
November-December 2013

The highlight of this issue is a set of forecasts for the 
decades ahead, befitting the theme of EKL @ 100  -  
The Incredible Future.
Some samples:
• Species long extinct may one day be revived 

through genomes created with synthesized 
DNA

• Quantum computing could lead the way to true artificial intelligence
• Robots will become our coworkers rather than our replacements
• Doctors will see brain diseases many years before they arise
• Software will look after our health in 2025
• Thanks to big data (EKL Jun '13), the environment around us will an-

ticipate our next move
• The Internet will become increasingly useful in medical diagnoses
• the future of science will be in the hands of crowdsourced (EKL Apr'10) 

amateurs
• Rooms will respond to our touch
• Enhanced super-athletes will need their own Olympic Games
• We will be able to digitize our memories and ideas
• Green, intelligent vehicles will own the road in the 2020s
• Intellectual property theft and unscrupulous policies will hinder global 

innovation

from the clutches of middle men and linking them with the concerned 
agencies in the ecosystem through modern, fool proof, and affordable com-
munication systems etc. are dealt with in detail by a number of experts in 
this issue.
Highlights of Contents:
• ICT in Agriculture
• Direct-To-You (DTU), a Supply Chain Management of Farmers' Pro-

duces
• Cultivate ICT & Networking: The Role of Social Media in Agriculture
• Wireless Technologies for Indian Agriculture
• Applications of Mobile Sensing Technologies in Precision Agriculture
• Usage of Image Processing and Machine Learning Techniques in Agri-

culture - Fruit Sorting
• ICT Enabled Agriculture Transforming India

 [Source: EKL Knowledge Centre]
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Looking Back at EKL - Future Scenarios
• Crowdsourcing: A novel Problem-Solving Paradigm  

- EKL Apr. 2010
• The Internet of Things: New Way of Living - EKL Apr. 2011
• Near Field Communication: New Era in  

 Short-range Communication - EKL Sep. 2012
• Li-Fi: Next-generation Wireless Technology - EKL Apr. 2012
• 3D Printers: Printing the World - EKL Mar. 2012 
• Holographic TV: New Three-dimensional Visual Experience  

- EKL Mar. 2013

  Contents in Brief:
• Connecting with Our Connected World:  The world and our expe-

rience of  it are poised to change dramatically as everything  becomes 
increasingly interconnected - The coming era of the Internet of Things.

• Securing the Cyber City of the Future: Our urban infrastructure is 
now under constant threat of cyber-attack and a growing range of disas-
ters - both natural and man-made, also our privacy.  Places and services 
are vulnerable to hackers, but we can protect our water, power, transpor-
tation, and other vital systems

• The End of Public Promises? Government and the Pension Deficit 
Disorder:  Generous public employee retirement benefits and other ves-
tiges of the past are severely straining state and local government budgets

• Game plan for a future-ready workforce
• Evolution or extinction?  Humanity's future legacy
• Expanding the Predictable Universe: The brave new and surprising 

world of predictive analytics
[Source: EKL Knowledge Centre]

Ester asked why people are sad.
"That’s simple," says the old man. "They are the prisoners of 

their personal history. Everyone believes that the main aim in life is to  
follow a plan. They never ask if that plan is theirs or if it was cre-
ated by another person. They accumulate experiences, memo-
ries, things, other people's ideas, and it is more than they can 
possibly cope with. And that is why they forget their dreams.”

                              - Paulo Coelho
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“I touch the future. I teach”.
- Christa McAuliffe (1948-’86)

High school teacher, the first American civilian selected to go into space, 
died in the space shuttle Challenger’s explosion.
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