


2Executive Knowledge LinesApril 2012



April 2012Executive Knowledge Lines3

Editor’s Desk

Trivandrum, 1 April ’12ntnair@gmail.com

Mobile phones and emails are here to stay. Their influence in 
the daily chores of more and more people - irrespective of their 
economic or educational barriers, and hitherto only marginal - is 
increasing day by day. But, acknowledging them, or better yet, 
responding to them at the earliest, is the most decent gesture that 
can be shown by a recipient. Of course, this need not apply to the 
numerous email-forwards one receives every day, with not much 
effort or expense on the part of the sender. 

When someone spends time to specifically think of us to 
communicate a message of interest to us and does so, he expects 
an early response. There is an old saying: Entrust your job to an 
occupied and busy person - to get it done in style and in time, 
because his occupation and being busy speaks for his commitment. 
In email circuits also, we come across such committed people 
who respond to our communications fast. Unfortunately, a good 
number of people are of the other kind, who are to be reminded 
repeatedly to get their attention, even when the matter is of 
interest to them.

Another category is still worse - the selfish kind, who reply only 
if they get something out of it. Ignore them!

All these do not exonerate the originator of a message. He also 
has to observe certain norms while sending out an email or calling 
someone. Here, he has to treat the recipient as a busy person 
who may be requested to look into your mail or attend your call. 
Also, the content should be of value to the recipient, especially 
at these times when mail-forwards are aplenty and a menace. In 
fact, if a small charge (say, a Rupee or a few Cents) is levied on 
each outgoing mail, people will be cautious in sending them out 

indiscriminately. The income so collected could be 
channelled for some charitable activities, while the 
flooding of mails will be curbed to some extent, 

for the benefit of all.
Let there be a new culture in our commu-

nication pattern - preventing email overload and 
responding to those awaiting immediate attention.
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General

The durian is the fruit of a tree of the Durionaceae Malyaceae 
family. The name durian comes from the Malay word duri (thorn). 
Today, the fruit is cultivated in Thailand, India, Sri Lanka, Vietnam, 
Papua New Guinea, southern Philippines and other Asian countries. 
Widely known and revered in Southeast Asia as the "king of fruits", the 
durian is noted for its large size, unique odour, and formidable thorn-
covered rind. The shape of the fruit ranges from oblong to round, the 
colour of its rind green to brown, and colour of the arid (flesh within) 
from pale yellow to red, depending on the species. Durian may weigh 
up to three kg and compares well with the Indian jackfruit, except for 
the size and weight.

Durian trees are large, growing to about 50 metres  in height 
depending on the species The leaves are evergreen, elliptic to oblong 
and up to 18 centimetres long. The flowers are produced in three to 
thirty clusters together on large branches and directly on the trunk 
with each flower having a calyx and five petals. Durian trees have one 
or two flowering and fruiting periods per year, though the timing varies 
depending on the species, cultivars, and localities. A typical durian tree 
can bear fruit after four or five years. The durian fruit can hang from 
any branch and matures roughly three months after pollination. 

Durian
A Southeast Asian Jackfruit
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There are 30 recognised Durio species with over 200 varieties 
known in Southeast Asian countries. Durio zibethinus is the only 
species available in the international market: other species are sold 
in their local regions. There are hundreds of durian cultivars; many 
consumers express preferences for specific cultivars, which fetch higher 
prices in the market.

Prices of durians are relatively high as compared with other fruits. 
For example, in Singapore, the strong demand for high quality varieties 
such as the D24, Sultan, and Mao Shan Wang has resulted in typical 
retail prices of between 5 to 10 US dollars per kilogram of whole fruit. 
The edible portion of the fruit, known as the aril and usually referred 
to as the "flesh" or "pulp", accounts for about 15-30% of the mass of 
the entire fruit. Many consumers in Singapore are said to spend up to 
around S$75 in a single purchase of about half a dozen of the favoured 
fruit when available. In season durians can be found in mainstream 
Japanese supermarkets while, in the West, they are sold mainly by 
Asian markets.
Use as Food

The durian, native to Brunei, Indonesia and Malaysia has been 
known and consumed from prehistoric times, but has been known to 
the rest of the world only for about 600 years. Its flesh was described 
as "a rich custard highly flavoured with almonds". The flesh can be 
consumed at various stages of ripeness, and is used to flavour a wide 
variety of savoury and sweet edibles in Southeast Asian cuisines. The 
seeds can also be eaten when cooked.

The edible flesh emits a distinctive odour, strong and penetrating 
even when the rind is intact. Some people regard the durian as fragrant; 
others find the aroma overpowering and offensive. The odour has led 
to the fruit's ban from certain hotels and public transport in southeast 
Asia. But people have a great liking for durian.

Durian fruit is used to flavour a wide variety of sweet edibles such 
as traditional Malay candy, ice cream, rose biscuits, milkshakes and 
mooncakes. Durian is also added to rice steamed with coconut milk. 
Sometimes red durian is fried with onions and chilli and served as a side 
dish. Red-fleshed durian is traditionally added to sayur, an Indonesian 
soup made from fresh water fish. There are several other Southeast 
Asian dishes with durian as a part. Durian is minced with salt, onions 
and vinegar to make a favourite dish called boder. The durian seeds, 
which are the size of chestnuts, can be eaten boiled, or roasted or fried 
in coconut oil. In Java, the seeds are sliced thin and cooked with sugar 
as a confection. Young leaves and shoots of the durian are occasionally 
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cooked as greens. Sometimes the ash of the burned. The petals of 
durian flowers are eaten in some provinces of Indonesia. 
Nutritional and Health Benefits 

Durian boasts of numerous health promoting effects. Durian fruit, 
like banana, avocado and jack fruit, is rich in energy, minerals and 
vitamins. It is useful as a supplement food in the treatment plan for 
underweight children. The fruit has easily digestible flesh with simple 
sugars like fructose and sucrose and some amount of simple fats that 
when eaten replenishes energy and revitalizes the body instantly. 
Although it contains a relatively high amount of fats among fruits, it 
is free from cholesterol.

Durian is rich in dietary fiber, which makes it a good bulk laxative. 
The fiber content helps to protect the colon mucous membrane by 
decreasing exposure time as well as binding to cancer causing chemicals 
in the colon.

Durian fruit is a good source of antioxidant vitamin-C that helps in 
developing resistance against infectious agents and scavenges harmful 
free radicals.. The fruit is an excellent source of replenishment of 
many health benefiting B-complex groups of vitamins such as niacin, 
riboflavin, pantothenic acid (vitamin B5), pyridoxine (vitamin B-6), 
thiamin (vitamin B-1), etc. It also contains good amount of minerals 
like manganese, copper, iron and magnesium which are vital for the 
human body. Fresh durian fruit is a very rich source of potassium that 
helps control heart rate and blood pressure.

It also contains high levels of essential amino acid, tryptophan 
(described as "nature's sleeping pill") which in the body metabolizes 
into the neuro-chemicals serotonin and melatonin helping peaceful 
sleep and in the treatment of epilepsy.

Durian is believed to have many nutritional and health benefits. It 
is a strong blood cleanser and a powerful aphrodisiac. Due to the high 
levels of amino acid tryptophan, durian is known to alleviate anxiety, 
depression and insomnia. By raising levels of serotonin in the brain, it 
helps in creating feeling of happiness. It is believed to lower cholesterol 
level. It is a good muscle builder, due to its high content of soft protein. 
It contains simple sugars like fructose and sucrose and some simple fats 
that replenish energy and revitalize the body instantly. Hence, durian is 
highly effective as a supplement food for underweight children. Durian, 
being a good source of folate, helps in producing normal red blood 
cells (RBC). Durian aids in regulating blood sugar level, due to its rich 
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Energy

Harnessing Power for Taxiing 
From Aircraft Landing Gear

Taxiing before or after landing is a highly fuel-inefficient activity 
of an aircraft, with emissions and noise pollution caused by jet 
engines being a huge menace for airports all over the world. 
According to Prof. Paul Stewart who led a research for The Advisory 
Council for Aeronautics Research in Europe (ACARE), has 
identified 'engine-less taxiing' as one of the key objectives beyond 
2020 for the European aviation industry. Tomorrow's aircraft could 
significantly cut fuel consumption and noise pollution at airports by 
harnessing the potential power generated by spinning landing gear. 
If the next generation of aircraft that emerges over the next 15 
to 20 years could incorporate this kind of technology,   benefits 
would be enormous, especially for people living near airports. 
Currently, commercial planes spend a lot of time on the 
ground with their noisy jet engines running. In the future 
this technology could significantly reduce the need to do that.  
Prof.  Stewart explained that when an Airbus 320 lands on the 
runway, the combination of its weight and speed produces about 
three megawatts peak available power. This enormous amount of 
kinetic energy generated from landing a passenger aircraft could be 
used to power the wheels when the plane is taxiing to and from 
airport buildings.

manganese content. By promoting a normal appetite, durian helps in 
producing hydrochloric acid in the stomach, thereby assisting in proper 
digestion of food. Packed with nutrients, durian helps in increasing 
energy, endurance, mental clarity and cellular health. The roots and 
leaves of durian are used for preparing traditional medicines for curing 
fevers and jaundice. The decoction prepared from leaves and fruits, is 
helpful for treating swellings and skin diseases. The rind of durian is 
burned and the ash is consumed by women after childbirth.

[CGS]



8Executive Knowledge LinesApril 2012

Li-Fi (Light-Fidelity) is a fast and cheap optical version of Wi-Fi, 
the technology of which is based on Visible Light Communication 
(VLC). VLC is a data communication medium, which uses visible 
light between 400 THz (780 nm) and 800 THz (375 nm) as optical 
carrier for data transmission and illumination. It uses fast pulses of 

light to transmit information wirelessly. The 
main components of this communication system 
are 1) a high-brightness white LED, which acts 
as a communication source and 2) a silicon 
photodiode which shows good response to 
visible wavelength region serving as the receiving 
element. LED can be switched on and off to 
generate digital strings of 1s and 0s. Data can 
be encoded in the light to generate a new data 

stream by varying the flickering rate of the LED. To be more clear, by 
modulating the LED light with the data signal, the LED illumination 
can be used as a communication source. As the flickering rate is so 
fast, the LED output appears constant to the human eye. A data rate 
of greater than 100 Mbps is possible by using high-speed LEDs with 
appropriate multiplexing techniques. VLC data rate can be increased 
by parallel data transmission using LED arrays where each LED 
transmits a different data stream.

There are reasons to prefer LED as the light source in VLC while a lot 
of other illumination devices like fluorescent lamp, incandescent bulb etc. 
are available.
LED has the advantages of:
a) high efficiency
b) design flexibility
c) low power
d) long life
e) fast switching capability
f ) better spectrum performance
g) excellent visibility
h) low cost

Li-Fi
Next-generation Wireless Technology

Technology in Horizon
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VLC has special importance in the present scenario of commu-
nication, as it does not use our valuable radio frequency spectrum. 
Spectrum crisis is becoming a threatening factor when a number of 
devices are transmitting tremendous amount of data for connecting 
to the Internet either through the mobile network or through Wi-Fi/ 
WiMAX. But use of Light for communication will make it possible to 
face this situation in a big way. In the near future, LEDs will replace al-
most all conventional illumination light sources world wide, since they 
can act as low cost and reliable lighting devices and communication 
transmitters simultaneously. Every LED light source can be used like 
a Wi-Fi hotspot to transmit wireless data. It can be used for private, 
business or public purposes everywhere. 

Wi-Fi users are not much happy due to its limitations in speed and 
security. Also wireless networks are more vulnerable to hackers and 
easily accessible to external parties as it is available next to the walls. 
In response to the demand for fast and secure wireless connectivity, a 
group of technology innovators have formed the Li-Fi Consortium. It 
is an international non-profit industry association, which brings up the 
awareness of optical wireless communication technologies. It provides 
resources for developers to introduce new products. Dr. Gordon Povey 
of UK who is doing research in this area has already achieved a data rate 
of 130 Mbps over a distance of 2 metres. Li-Fi Consortium estimates 
a data rate of more than 10Gbps by using specially constructed LEDs.

Figure-1: Li-Fi System

Figure-1 shows a Li-Fi system. Similar to a Wi-Fi Modem/Router, 
here also there is a Li-Fi Modem/Router, which is exactly a VLC Trans-
ceiver with Router function incorporated. VLC Transceiver consists of 
a VLC Transmitter and VLC Receiver. The main element of a VLC 
Transmitter is a visible LED or an array of visible LEDs. Compared to  
the conventional communication transmitter, the VLC transmitter be-
longs to a different entity. It simultaneously acts as a Communication 
transmitter and an illumination device. Here LED is the modulating 
device in which the visible light it produces, is the optical carrier for 
communication. This optical carrier is to be modulated with respect 
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to the Internet data packets for Li-Fi application. The modulation 
bandwidth of the LED will determine the communication data rate. 

Figure-2: VLC Transmitter

The basic blocks of a VLC transmitter are shown in Figure-2. The 
driving circuit helps to control or modulate the LED light intensity 
based on the data input. Various modulation techniques are employed 
for this and the data rate will vary accordingly. On-Off Keying (OOK), 
Pulse-Position Modulation (PPM) and Frequency-Shift Keying are the 
popular modulation schemes used for VLC transmission. But the use of 
OFDM (Orthogonal Frequency Division Multiplexing) for intensity 
modulation is the most recent one and it provides high data rate also. 
OFDM is suitable for situations where multiple transmitters are used 
for reducing shadowing effect. For effective VLC transmission, high-
brightness LED is required, which operates with high forward current. 
So data modulation on high-brightness LED while maintaining the 
illumination makes VLC transmitter design more complex.

Figure-3: VLC Receiver

In a VLC receiver (Figure-3), photodiode is generally used as the 
light sensor along with optical filter, amplifier and signal recovery 
circuit. Optical filter is to reject unwanted DC noise components in 
the recovered data signal due to sunlight and other illumination.

VLC Consortium (VLCC) in Japan, Wireless World Research 
Forum (WWRF) in Europe, IEEE in USA, Telecommunication 
Technology Association (TTA) in South Korea etc. are engaged in 
promoting technology exchange, system development, demonstration 
and standardisation activities of VLC. IEEE introduced the standard 
802.15.7 for VLC, which is expected to be improved in 2012.

Li-Fi/VLC can find application in aircraft, hospitals or other sensi-
tive areas where Wi-Fi or radio interference is banned. Range of com-
munication is a limitation of Li-Fi. In indoor environment, line-of-sight 
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(LOS) as well as diffused link 
can be used for communication; 
but in outdoors, only LOS link 
will be used. A lot of researches 
and demonstrations are going 
on world wide for developing 
this as a next-generation wireless 
access technology. But develop-
ments, mature enough suitable 
for commercialisation, are yet 
to come. Let us believe that the year 2012 will witness a marvellous 
growth in this field leading to the launching of various commercial 
products.

* 1 THz = 1000 GHz

[Ajayghosh, CDAC, Trivandrum]

Here's to the crazy ones. The misfits. The rebels. The 
troublemakers. The round pegs in the square holes. The ones 
who see things differently. They're not fond of rules. And they 
have no respect for the status quo. You can quote them, disagree 
with them, glorify or vilify them. About the only thing you can't 
do is ignore them. Because they change things. They push the 
human race forward. And while some may see them as the crazy 
ones, we see genius. Because the people who are crazy enough to 
think they can change the world, are the ones who do.

- Apple Inc.
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The term contract is defined by various authors as:
A contract is an agreement creating and defining obligations 

between the parties (Salmond).
A contract is an agreement enforceable at law, made between two 

or more parties, by which rights are acquired by one or more acts or 
forbearance on the part of the other or others (Sir William Anson).

The Indian Contract Act, 1872 lays down that for a contract to 
happen, there has to be a proposal and assent to the proposal, which 
transforms into a promise. A promise supported by consideration 
becomes an agreement and an agreement enforceable by law in a 
contract. 

Section 2(h) of the Indian Contract Act defines the term contract 
as “any agreement enforceable by law”. Thus there are two essentials 
of this act – agreement and enforceability. 

Section 2(e) defines agreement as “every promise and every set of 
promises forming the consideration for each other”. 

Again, section 2(b) defines promise in these words: “when the 
person to whom the proposal is made signifies his assent thereto, the 
proposal is said to be accepted. Proposal when accepted becomes a 
promise”. 

According to Sec 10, “all agreements are contracts if they are 
made by the free consent of the parties, competent to contract, for 
a lawful consideration, with a lawful object and not hereby expressly 
to be void”. The parties to the contract are proposer and proposee or 
promisor and promisee. Essential elements of a valid contract are:-
1. Proper offer and proper acceptance: Sections 3 to 9 of Act lay 

down the rules for making valid acceptance 
2. Lawful consideration: Consideration means something in return. 

It can be cash, kind, an act or abstinence. It can be past, present or 
future. However, consideration should be real and lawful. 

3. Competent to contract: According to Sec 11 of the Contract Act, 
a person is considered to be competent to contract if he satisfies 
the following criterion: 

•	 The person has reached the age of maturity
•	 The person is of sound mind
•	 The person is not disqualified from contracting by any law.

Online Contract 
The Essential Features

Management
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4. Free & Genuine Consent: To constitute a valid contract these 
must be free and genuine consent of the parties to the contract. It 
should not be obtained by misrepresentation, fraud, coercion or 
undue influence. 

5. Lawful object of the agreement:- Object of the agreement must 
not be illegal or unlawful. 

6. Agreement not declared void or illegal
7. Intention to create legal relationships. 
8. Certainty of meaning.
9. Necessary legal formalities. 

There are 3 basic stages in valid contract
a) Offer or proposal & acceptance
b) Intention to create legal relations
c) Consideration.

As in every other contract, an electronic contract also requires the 
following necessary ingredients:- 
1. An offer needs to be made

In many transactions, the offer is not made directly one-on-one. 
The consumer browses the available goods and services displayed 
on the merchant’s website and then chooses what he would like to 
purchase. 

The offer is not made by a website displaying the items for sale at a 
particular price. This is only an invitation to offer and is revocable at 
any time upto time of acceptance. The offer is made by the customer 
on placing the products in the virtual basket or shopping cart for 
payment. 
2. The offer needs to be accepted

The acceptance is usually undertaken by the business after the offer 
has been made by the consumer in relation with the invitation to offer. 
An offer is revocable at any time until the acceptance is made. 

The procedures available for forming electronic contracts include: 
a) Email (b) website forms 
(c) online agreements

3. There has to be lawful
 consideration

Any contract to be enforceable by law must have lawful consideration 
(ie) both parties give and receive something in return. Thus if an 
auction site facilitates a contract between two parties where one person 
provides a pornographic movie as consideration for purchasing an 
mp3 player, then such a contract is void. 
4. There has to be an intention to create legal relations
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If there is no intention on the part of the parties to create legal 
relationships, then no contract is possible between them. Usually, 
agreements of a domestic or social nature are not contracts and 
therefore are not enforceable (eg:- a website providing general health 
related tips)
5. The parties must be competent to contract

Contracts by minors, lunatics etc are void. All parties to the contract 
must be legally competent to enter into the contract
6. There must be free and genuine consent

Consent is said to be free when there is absence of coercion, 
misrepresentation, undue influence or fraud. To put it a bit differently, 
there must not be any subversion of the will of any party to the contract 
to enter such contract.

Usually in online contracts, especially when there is no active 
real-time interaction between the contracting parties (eg:- between a 
website and the customer who buys through such a site), then “click 
through procedure” ensures free and genuine consent. 
7. The object of the contract must be lawful

A contract for selling narcotic drugs or pornography online is void. 
8. There must be certainty and possibility of performance

A contract must not be vague or uncertain. A contract which is 
impossible to perform cannot be enforced (eg:-where a website 
promises to sell land on the moon). There are 3 stages in electronic 
transactions (similar to the 3 stages in a valid contract)

(a) Searching stage where there is only interaction between suppliers 
and consumers but actual transaction does not take place

(b) Ordering stage which entails ordering and payment for the good/ 
service through electronic transmittal of credit card or bank 
account information

(c) Payment / delivery stage. 
Indian law provides for the authentication of electronic records by 

affixing a digital signature. The law provides for use of an asymmetric 
cryptosystem and hash function and also recommends standards to be 
adhered. The basic forms of e-contracts are 

1. click-wrap agreements
2. shrink-wrap agreements
3. electronic data interchange

Chapter IV of the Information Technology Act, 2000 contains 
sections 11, 12 and 13 and is titled Attribution, Acknowledgement 
and Despatch of Electronic Records. 

According to Section 11 of the IT Act, 
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“An electronic record shall be attributed to the originator-
(a) If it was sent by the originator himself
(b) By a person who had the authority to act on behalf of the originator 

in respect of that electronic record or 
(c) By an information system programmed by or on behalf of the 

originator to operate automatically”. 
Originator (as per section 2(1) (za) of the IT Act) means a person 

who: 
1. Sends, generates, stores or transmits any electronic message or 
2. Causes any electronic message to be sent, generated, stored or 

transmitted to any person. 
The term originator does not include an intermediary.
According to section 12(1) of the IT Act
“Where the originator has not agreed with the addressee that 

the acknowledgement of receipt of electronic record be given in a 
particular form or by a particular method, an acknowledgement may 
be given by-
(a) Any communication by the addressee, automated or otherwise or
(b) Any conduct of the addressee sufficient to indicate to the originator 

that the electronic record has been received.
According to Section 12(2) of the IT Act, “where the originator has 

stipulated that the electronic record shall be binding only on receipt 
of an acknowledgement of such electronic record by him, then unless 
acknowledgement has been so received, the electronic record shall be 
deemed to have been never sent by the originator”. 

According to section 12(3), 
“Where the originator has not stipulated that the electronic record 

shall be binding only on receipt of such acknowledgement and the 
acknowledgement has not been received by the originator within the 
time specified or agreed or if no time has been specified or agreed to 
within a reasonable time, then the originator may give notice to the 
addressee stating that no acknowledgement has been received by him 
and specifying a reasonable time by which the acknowledgement must 
be received by him and if no acknowledgement is received within the 
aforesaid time limit, he may after giving notice to the addressee treat 
the electronic record as though it has never been sent”. 

Section 13(1) of the IT Act stipulates as follows:-
“Save as otherwise agreed to between the originator and the 

addressee, the despatch of an electronic record occurs when it enters a 
computer resource outside the control of the originator”. 

As per Sec 13(2), “Save as otherwise agreed between the originator 
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We all have the extraordinary coded within us, 
waiting to be released."

- Jean Houston

Looking Back at EKL
•	 Garlic – A Therapeutic Resurgent – EKL Nov. 2007

•	 Remote Sensing Human Body – Technological Tools for Diagnosis 
 – EKL Mar. 2009

•	 Cyber Wars – Using Logic Bombs – EKL Sep. 2010

•	 Smart OS – Operating System for Smart Devices – EKL Nov. 2010

•	 The New Delhi Bug - Its Journey Inside – EKL Feb. 2011

and the addressee, the time of receipt of an electronic record shall be 
determined as follows, namely:-
(a) If the addressee has designated a computer resource for the purpose 

of receiving electronic records-
(b) receipt occurs at the time when the electronic record enters the 

designated computer resource or
(ii) if the electronic record is sent to a computer resource of the 

addressee that is not the designated computer resource, receipt occurs 
at the time when the electronic record is retrieved by the addressee
(c) if the addressee has not designated a computer resource along with 

specified timings if any, receipt occurs when the electronic record 
enters the computer resource of the addressee.”
Section 13(3) stipulates that ‘save as otherwise agreed to between 

the originator and the addressee, an electronic record is deemed to be 
despatched at the place where the originator has his place of business 
and deemed to be received at the place where the addressee has his 
place of business’. 

Thus the IT Act, 2000 has not amended or substituted the Indian 
Contract Act, 1872 in any manner. In order to form a valid electronic 
contract, one still needs a promisor and a promise. There should be a 
communication of proposal and communication of acceptance. The 
Act has however given legal recognition to communication process 
involving computer and identifies three parties to the electronic 
transmission process-originator, intermediary and addressee.

[Dr Raju Narayana Swamy I.A.S., Ph.D., Secretary to Govt. of Kerala (Youth Affairs)]



April 2012Executive Knowledge Lines17

Energy demand is skyrocketing as population grows and industri-
alization progresses, globally. The increasing concern about its effects 
on environment has prompted the stakeholders to look at sustainable 
energy sources like wind, solar, wave and hydro. Unfortunately, many 
of these green power sources are often far away from power-hungry 
industrial areas, making it necessary to transport renewable power 
most efficiently.

High-voltage direct current (HVDC) power systems are deployed 
these days to transmit large chunks of power to user-ends, with higher 
DC voltages, say, 800 kiloVolts, today. Still higher voltage systems 
to cover longer-distances are in development around the world.  In 
HVDC systems, the weak points prone to electrical failure are bush-
ings, cable termination, and joints etc. which require new insulation 
materials to withstand extra-high voltages.

Zepu Wang, a doctoral student in the Department of Materials 
Science and Engineering at Rensselaer Polytechnic Institute, has 
developed a new material to coat vulnerable electrical components 
and allow the transmission of higher voltages across national power 
grids. His patent-pending, new nanocomposite material is a composite 
of polymers and graphene, the thinnest material known to science. 
It has shown to be more durable and less susceptible to overheating 
than commercial devices, paving way for smarter and greener power 
systems, with less power outages.

Overall, Wang’s innovation could lead to entirely new designs for 
systems that carry more sustainably generated power over longer dis-
tances with minimal energy loss. He is working with Swiss firm ABB 
to take his technology forward.

[For details: http://www.eng.rpi.edu ]

Efficiency of  Power Grids
Improvement Using Nanocomposite

We have to learn to be our own best friends because 
we fall too easily into the trap of being our own 
worst enemies.

- Roderick Thorp

Energy
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Improve your concentration.
Use reasoning and fill  
each row, column and 

3 x 3 grid in bold borders with 
each of the digits from 1 to 9.

Solution on page 45. 
[BNN]

EKL Sudoku 65
[Very Hard]

6 4 7 2 3 1

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

1 3
5 7

In Forthcoming Issues
w Noise Cancelling Headphones: Boon or Bane?

w Low-Velocity Wind Turbines: New Technique 

w Memory Declines Faster when nearing Death: Mental activity 
best protection.

w Audio Fingerprint: Every phone call has an acoustic fingerprint 
which information can be used to restore trust to the telephone 
network and help identify phone fraudsters.

w Home Heliostats: Motorized mirrored devices for home use that 
move to compensate for the changing angle of the Sun, reflecting 
its rays onto fixed targets like a window, photovoltaic panel, or 
solar oven.
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Social media networking sites continue to be one of the hottest 
commodities in the international on - line marketplace. Specifically 
the teenagers and young adults use social networks mainly to make 
friends, to find romance, to broadcast opinions and seek peer views or 
even to market oneself. Commercial and business organisations have 
started employing social networking to market and brand themselves, 
to build loyalty among its customers and to enhance customer services. 
Thus all on a sudden social networking over internet have evolved into 
a resourceful and popular communications medium. As indicated in 
the earlier section of this article, internet and social media in particular 
could be put to many good uses if handled judiciously. A good example 
of this is described in the news item in [1]. Times of India, May 27, 
2012 issue reports a very interesting incident from Indore, Madhya 
Pradesh – Facebook helped the police crack a theft case wherein two 
students were arrested after they allegedly picked a motor-bike from a 
mall. 

As is the case with other internet activities, overindulgence in social 
networking does affect susceptible people and may lead them to addic-
tion and on – line deviant behavior discussed earlier. The laments of 
a housewife as to how her family life was affected because of her well 
meaning husband getting addicted to social networking is presented 
somewhat humourously in her article ‘How close is being virtually close?’ 
[2]. Social networking has been blamed for ruining the personal and 
family life and/or career of very many people in the past not only be-
cause of involved individuals getting addicted or their behavior being 
negatively impacted, but also because mentally ill people, anti – socials 
and criminals abusing the internet services to the detriment of genuine 
users. It has been observed that this situation has moved from bad to 
worse in recent times. ‘Most of these cases go unreported and what are 
reported is only indicative of the tip of the iceberg’, say, social and legal ex-
perts. Some of these critical issues will be discussed in a later section of 
this article along with the threats and dangers to information security. 

 Information Explosion 
A Challenge - Part VI

Info Scan
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An associated development is the finding that some people while 
indulging in social media behave quite differently, sometimes in 
unexpected and queer ways. This has even surprised those engaged 
in internet psychology research. Examples: A timid, but otherwise 
normal person all on a sudden becoming aggressive and exhibiting 
signs of sadism or violence or a normal individual unexpectedly burst-
ing into fits of euphoria which tend to subside within a short time. In 
certain cases, when the euphoric feelings die down, bouts of despair 
or depression engulfs the person. The latter condition also fades away 
after a while. This rumblings and abrupt outburst of emotions from 
the unconscious mind of the concerned individual is akin to the erup-
tion of a volcano, spewing hot magma, gases and ash, from a appar-
ently quiet and calm volcanic fissure. One possible explanation for this 
sudden change in behavior is that the uncensored public domain of 
internet gives a free vent to the suppressed emotions or the dormant 
negative experiences of the concerned individual. 

Christopher Carpenter, Assistant Professor of Communications 
at Western Illinois University conducted a study on self promotional 
and anti – social behaviour of individuals on Facebook and the results 
were published in the report entitled ‘Narcissism on Facebook: Self-
promotional and Anti-social Behavior’ in the Journal of Personality and 
Individual Differences, Vol. 52, issue 4 (March 2012), p. 482-486. 
Narcissism is defined in this study as ‘a pervasive pattern of grandiosity, 
need for admiration and an exaggerated sense of self-importance’. Results 
showed grandiose exhibitionism correlated with self-promotion and 
entitlement/exploitativeness correlated with anti-social behaviors on 
Facebook. ‘If Facebook is to be a place where people go to repair their 
damaged ego and seek social support, it is vitally important to discover 
the potentially negative communication one might find on Facebook and 
the kinds of people likely to engage in them. Ideally, people will engage in 
pro-social Facebooking rather than anti-social me-booking. In general, the 
dark side of Facebook requires more research in order to better understand 
Facebook's socially beneficial and harmful aspects in order to enhance the 
former and curtail the latter ’ says Professor Carpenter. ‘Social media 
sites, particularly Facebook and Twitter, have long been criticized for being 
vehicles for meaningless relationships, and have recently been mentioned 
in connection with making bullying easier and more pervasive’ reports 
ABC News. One indicator is that the more the number of friends an 
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individual has in social media, the virtual intimacy shared will be less 
and the more unhappy and depressed the person will be. 

Yet another novel experiment is the one conducted by a team 
headed by Wilhelm Hofmann of Chicago University’s Booth Business 
School using BlackBerrys to gauge the will power of 205 people aged 
between 18 and 85 in and around the German city of Würtzburg. This 
experiment is the first of its kind to monitor such responses ‘in the wild’ 
outside a laboratory. ‘Tweeting or checking emails may be harder to resist 
than cigarettes and alcohol’ according to researchers who tried to measure 
how well people could resist their desires.They even claim that while 
sleep and sex may be stronger urges, people are more likely to give in to 
longings or cravings to use social and other media. ‘Modern life is a wel-
ter of assorted desires marked by frequent conflict and resistance, the latter 
with uneven success’, said Hofmann. Sleep and leisure were the most 
problematic desires, suggesting ‘pervasive tension between natural incli-
nations to rest and relax and the multitude of work and other obligations’.
The researchers found that as the day wore on, willpower became lower. 
Their paper says highest self-control failure rates were recorded with 
media. ‘Resisting the desire to work was likewise prone to fail. In contrast, 
people were relatively successful at resisting sports inclinations, sexual urges, 
and spending impulses, which seems surprising given the salience in modern  

Social Networking - Some Facts 
	The world now spends over 110 billion minutes on social 

networks and blog sites. This equates to 22 percent of all time 
online or one in every four and half minutes. 

	For the first time ever, social network or blog sites are visited 
by three quarters of global consumers who go online, after the 
numbers of people visiting these sites increased by 24% over last 
year. 

	The average visitor spends 66% more time on these sites than a 
year ago, almost 6 hours in April 2010 versus 3 hours, 31 minutes 
last year - ( Nielson)

	Online teens and young adults are the heaviest users of social 
networking sites, with 83% of 13-17 year olds and 74% of 18-29 
year olds having visited at least one such site. 

	Six in 10 people in their 30s have visited at least one social 
networking site and 45% of those in their 40s have done so.

- (TNS Canadian Facts)
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culture of disastrous failures to control sexual impulses and urges to 
spend money’. The academics, who included one each from Florida 
State University and Minnesota University, U.S.A., said ‘the subjec-
tive reporting of desire was relatively low for tobacco, alcohol and cof-
fee’, apparently challenging ‘the stereotype of addiction as driven by 
irresistibly strong desires’.They added: ‘Resisting the desire to work when 
it conflicts with other goals such as socialising or leisure activities may 
be difficult because work can define people's identities, dictate many 
aspects of daily life, and invoke penalties if important duties are shirked ’ 
[3]. While the study arrived at no conclusions about how addiction 
to social media affects a person’s health, some experts said that the 
need to remain plugged in can be dangerous because retreating into 
a technological dream world may mean receding from the real world.
[1] Sex education gets directly to youth, via text, The New York Times, 

Dec. 30, 2011
[2] Facebook face - off, Kalpana Mohan, The Hindu, Feb. 18, 2012 
[3] guardian.co.uk., Feb. 3, 2012 

[Dr H.Ganesh]
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These are typical statements in our everyday conversation with our 
friends. A distinguishing feature common to the above statements is 
that they describe a person’s actual first-hand experience – what one 
saw with one’s own eyes, what one tasted with one’s own tongue, 
what assessment one made of an actor’s performance based on one’s 
knowledge and so on. Every thoughtful person develops a specific view 
of the world through his own direct experience. Even when he reads a 
text, he interprets it in the light of his current level of experience. For 
example, the data about the movement of shares in the stock market 
will be interpreted differently by an amateur investor who holds on 
to limited stocks and a professional investor who buys and sells stocks 
several times in a day. Similarly the same textbook on Physics by 
Feymann may be interpreted differently by an undergraduate student 
and a doctoral scholar. What’s special about experiential knowledge is 
that it is unique for each human being. There are no a priori models of 
the world view imposed from outside.
Processes for Knowledge Acquisition

According to ancient wisdom, knowledge can be acquired in 
essentially four different ways:

(a) Direct perception: This is the process of internalizing knowledge 
of the external world through the coordination of mind and the sense 
organs. This is in contrast to ready-to-use codified knowledge called 
“memory”. Though memorized knowledge is the result of some prior 
experience, it may at best provide a starting point in our pursuit of 
knowledge. We should devise a good balanced strategy to synthesize 
codified knowledge with experiential knowledge. 

Cognition is experience in its transient state. Seeing a flower is an 
act of cognition. It has not been converted into experience yet. We need 

Experiential Knowledge
Guide to Personal Mastery

I spotted a leopard in the wildlife sanctuary
The strong fragrance of jasmine caused me headache
Amjad’s music was so soothing that I kept listening the whole day
Ras malai was so delicious I had three helpings
The floor tiles were so smooth that I was about to slip and fall
I don’t like the way Chandra has acted in the film Sooraj

Knowledge Management
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to reflect on it before internalizing it. Such understanding happens at 
several layers of detail – for example when we see a flower, the first 
level perception is that it is a flower, at the next level we realize that 
it is a red flower, later we realize that it is hibiscus. Such hierarchical 
levels of perception are applicable to the other sense organs too. 
Direct perception is the most effective and most fool proof process of 
acquiring experiential knowledge.

Even though specific sense organs are intended to perform specific 
functions (eyes for seeing, ears for hearing and so on), we use expressions 
that indicate cross functions. Read the following sentences:

The biriyani looks delicious
He sounds cold
You have not tasted Shakespeare
Biriyani can only taste delicious. How can it look delicious? On 

some earlier occasion we must have experienced biriyani which had 
a similar look and tasted delicious. Our mental model had built an 
association of taste with looks. Similar cross functional associations 
have caused the above stated sentence formations. Since language 
forms the primary mode of expressing one’s experience, we need to be 
warned about metaphorical usages as above.

Sometimes we deceive ourselves into thinking that the sense 
organs function in a multi tasking mode. They can apparently do so 
but the cognition is limited to one organ at a time, the others acting 
mechanically without being coordinated by the mind. While thinking 
about the science test scheduled for the next day, we collide against the 
person coming in the opposite direction although the eye had seen the 
person. We call this behavior “absent-minded”. While watching the 
cricket match on the TV, we keep munching vadas; even if the vadas 
did not have salt, we do not experience the lapse because the primary 
organ at this time is the eye engrossed in the match. 

(b) Inference: The classical example given for inferential knowledge 
in ancient texts is the case of a person who sees smoke on a distant 
mountain and infers that there must be fire deep inside the mountain. 
The smoke acts as a signal in the inference process. He knows the 
invariant principle that wherever there is smoke there must be fire. He 
recalls that he has seen fire + smoke in the kitchen and he superimposes 
that knowledge in the new context of the mountain. Inference is a very 
powerful means of knowledge acquisition and we use the technique 
unconsciously several times in a day. Think how the mechanic at 
the cycle shop locates the hole in the tube through which air leaks. 
He immerses the tube in a vessel of water and looks for air bubbles. 
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Professionals in domains such as Medicine, Forensic Science and Law 
make heavy use of the inference process. 

For a successful application of the inference process, we should 
use the appropriate entity as signal (smoke in the above example). We 
should also be careful about the deductive / inductive logical part. 
One should bear in mind that cause - effect relationship is not always 
symmetric. In the above example, we may be right in assuming that 
wherever there is smoke there has to be fire. But we can not say that 
wherever there is fire there has to be smoke. In the modern kitchen, 
LPG stove burns without smoke. 

(c) Analogy: Suppose one had never seen a hockey stick and wants 
to know what a hockey stick is. A friend who is a sportsman says it 
looks like grandpa’s walking stick. When the person goes to a sports 
shop and sees something that resembles grandpa’s walking stick, he 
decides that it must be the hockey stick. Analogy is also a powerful 
medium for gaining experiential knowledge. 

(d) Verbal testimony: We can accept the experiences of reliable 
people whose thoughts, words and actions are aligned, or in other 
words, people who “walk their talks”. 

While there are several other ways to acquire true knowledge, 
direct perception and inference are the most effective and most robust 
processes; and both of them have one’s personal experience as the basis. 

Whatever may be the process followed in acquiring experiential 
knowledge, it has to be internalized so that we can recall the correct 
knowledge at the correct time. The internalization is what is called 
experience. What better way to internalize Archimede’s principle than 
to immerse oneself under water and feel the body becoming lighter. 
This is opposed to rote knowledge where one memorizes facts and 
figures without having any idea about what they convey. A good 
memory is often called the enemy of creativity. If we have to creatively 
respond to experiences, it is better not to fall back on old ways. For 
example, we can not fall back on memory to respond to challenges 
posed by the fast changing global environment – the advances in 
technology and new models of economy and so on.
Free Knowledge –  Collective Experience

Freedom to interpret knowledge according to one’s own mental 
models is the greatest way to gain insight. When different people 
experience the same thing differently, new knowledge evolves. If we take 
the example of Indian music, we see that the same raga (with the same 
defined contours of ascending and descending notes) is interpreted 
differently by different artistes or even by the same artiste on different 
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Due to advances in technology and the move towards globalization, 
managers are struggling to handle roles involving increasing complex-
ity and interdependence example, running a multi functional team of 
thirty people, with varied levels of experience in a start-up can now be 
someone’s first managerial job. As horizontal networks and interfunc-
tional teams take their place alongside-or even replace-functional and 
hierarchical organizational structure, managers find themselves man-
aging interdependent, diverse, and possibly virtual or cross-cultural 
teams of talented colleagues.

One would hear a great deal about teams, probably with some 
significant tone of frustration. Out of necessity, many managers have 
begun to look for more strategic and operational assistance and for 
broader participation in organizational leadership. They have begun 
to empower others and place decision-making authority in the hands 
of those with task-relevant information and expertise, when every 
customer demands special service, those close to to the customer need 

Building an Effective Team 
Guidelines

Management

occasions. For the lovers of music, the union of all musical experiences 
is greater than the sum of individual experiences. In organizations, 
additional knowledge is created when individual members share their 
experiences and other members add value by commenting on these. 
Several organizations make the mistake of trivializing organizational 
learning as the sum of individual learning. These organizations do 
not create an ambience for sharing, commenting and archiving tacit 
experiential knowledge. World cultures that imposed stiff dogmas 
and denied its citizens the freedom to question them did not flourish 
and faded away. Those that enshrined such freedom have survived. 
Cultures that impose somebody else’s experience on others lack 
inclusive approach. Mental models that do not entertain contrarian 
views result in encouraging violence. The root cause for terrorism today 
is the denial of freedom for citizens to form their own experiences of 
the world. 

[ R Narayanan]
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to have the power to provide it. They have shifted from dealing with 
problems on a one-to-one basis to solving problems collectively, 
involving every one who has a contribution to make in addressing 
a challenge or implementing actions. Hence, the capacity to employ 
collaborative effort - coordination across individuals, activities,or 
functions so that the performance of the whole is greater than the sum 
of the parts - has become crucial. Without team work it is virtually 
impossible to make and implement high-quality decisions. Yet, as we 
heard, learning how to build effective teams can be one of the toughest 
managerial skills to acquire.
Managing one-as-one is not the same as managing the team:

One of the manager’s most important and challenging tasks is to 
find a way to ensure that the team’s collective work is greater than 
the sum of each individual member’s contribution. However,as we 
have seen, many managers think of their teams as “teams” in name 
only. Many managers fail to recognize, much less address, their 
team-building responsibilities. Instead, they conceive of their people-
management role, as building the most effective relationships they can 
with each individual subordinate, and erroneously equate managing 
the team with managing the individuals. Consequently they focus 
primarily on managing individual performance, and pay little or no 
attention to team performance. Managers spend much of their time 
with selected small number of subordinates and relatively little time 
with other subordinates. They rarely rely on group-based forums 
for problem solving and diagnosis. Even many issues with team 
wide implications are handled largely one-on-one. Not surprisingly, 
many managers find themselves making decisions based on limited 
information and are often surprised to learn that actions directed at 
one subordinate have an unintended negative impact on the morale 
or performance of others. To move from managing many individual 
subordinates to managing those subordinates as a team, managers need 
to build a basic understanding of what an effective team is and the 
dynamics involved in designing the team and facilitating its process. 
Building this foundation of team understanding is critical to manag-
ing the inherent paradoxes of teams
What is an effective team?

It is no simple feat to harness the energies of diverse individuals to create 
coordinated action. Several ingredients need to be in place for a team to work  
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effectively. But before outlining these events, we need to define just 
what we mean by an effective team. This definition is often where the 
confusion begins. Managers should apply three interrelated criteria in 
assessing overall team performance.
1. Team performs: The team’s output (decisions, products, services) 

should meet the standards of those who have to use it. It is not 
enough that the team itself is pleased with its output or even that 
the output meets some objective performance measure. After all, the 
various constituencies relying on the team’s output may focus on 
different performance standards (quality, profitability, innovation).

2. Individual team members are satisfied and learn. Some teams oper-
ate in ways that frustrate the personal satisfaction of team members 
and thwart their development. Other teams provide their members 
with multiple opportunities to satisfy their individual needs and to 
continually stretch and develop.

3. The team adapts and learns. Over the life of an effective team, the 
members learn to anticipate one another’s moves and to respond 
appropriately to support those moves as they occur. They learn 
as a collective to revitalize and regenerate themselves (adapt their 
agenda and operating guidelines) in response to demands placed on 
them by the organization or competitive environment. Less effective 
teams functions in ways that lead members to distrust one another 
making it more difficult for the team to work together for future 
initiatives. For instance, team members will be less willing to share 
their expertise and information with one another if the team culture 
becomes one of unbridled competition in which individuals play 
out hidden agenda.
Too often, managers rely solely on the first criterion, team output, 

when evaluating team effectiveness. On the one hand, this approach 
makes sense. If a team’s performance is poor or has a negative impact 
on key constituencies, it is unlikely that its members will find the 
team experience satisfying or will look forward to working together on 
future tasks. However, managers neglect the other two effectiveness 
criteria on their on peril. Many teams have great difficulty learning 
and enhancing their collective capacity to innovate-as discussed earlier, 
a key to success in today’s dynamic environment. If team members do 
not feel their personal needs are met, employee retention can prove 
difficult. Furthermore, if team members are not satisfied, they are less 
likely to identify with the team and less likely to expend much effort 
pursuing collective goals.
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Shaping the team’s culture
A manager can facilitate the team’s process by shaping the team’s 

culture-the basic assumptions and beliefs that are shaped by the team 
members and that are adopted unconsciously and taken for granted. 
Managers should try to influence, as much as possible, certain mani-
festations of the team’s culture, the team norms, routines and values. 
These set the tone of the team interactions and become the “rules” for 
how the team members are to behave and get their work done. Teams 
develop norms concerning, among other things the following: 

Distribution of power and influence: Are the informal leaders the 
members with the most expertise, longest tenure and most charisma? 
Are the sub groups more influential than others?
1. Communication patterns in the group: Who talks the most? Who 

talks to whom? How are interruptions handled? 
2. Legitimate topics for discussion: Can the team address both issues 

of tactics and strategy, or does strategy fall under the manager’s per-
view? Can emotions be expressed? Can the team discuss its process?

3. Managing conflicts: Can differences of opinion be aired freely? Is 
there much pressure for conformity?
Such norms can affect the team effectiveness profoundly. For ex-

ample, an effective team must work in a manner in which its members’ 
contributions are weighed appropriately. Teams in which everybody 
has the same degree of influence on all matters are generally not effec-
tive. Ideally, individual team members’ influence should reflect their 
expertise on a given issue and the extent to which they will be affected 
by it.

Team norms or expectations about how members should behave 
are established and reinforced very early in the life of a group. Initial 
norms of behavior often become the team’s norms. For example, those 
who dominate the conversation in early meetings will be identified 
as the informal team leaders, while those who are quiet initially will 
discover it hard to break into the discussions later.

Managers cannot dictate what the norms will be; they can only 
influence them through the formal design of the group or by “role 
modeling” desired attitudes and behavior. Managers should be espe-
cially cognizant of the impact that their leadership style has on their 
team norms, for example, do they tend to rely on a more directive or 
participative style? Once productive team norms are established, the 
managers should make an effort to sustain them by rewarding con-
structive team behavior. For instance, when evaluating and rewarding 
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team members’ performance, managers should pay attention not only 
to what they have done, but also how they have accomplished it. For 
example, although subordinates have surpassed quarterly targets, have 
they done so by creating problems for and alienating the other mem-
bers of the team? We are all familiar with cases in which the “squeaky 
wheel” and “freeloader” got ahead at the expense of team players”.

In today’s dynamic environment, as we have noted, managers must 
be change agents, able to mobilize the diverse members of their team 
to move forward ever shifting targets. In this regard, managers should 
equip their teams, with mechanisms for periodically evaluating their 
process. By raising awareness of the team’s norms and routines, the 
team will be in a better position to make necessary modifications to 
improve team performance. Indeed teams that engage in self monitor-
ing and self correcting of their process and performance than those do 
not. As we all know, constructive individual performance appraisals 
are not easy to do; team appraisals are even more complicated. But 
without feedback, teams, like individuals, have difficulty learning 
& developing. Managers should work to establish norms that make 
discussion of the team’s process legitimate and routine.
Making a Commitment to Lifelong Learning

Telling managers what they need to think about and do if they 
want to cope effectively with the politics of organizations or build 
effective teams is easy. The hard part becomes actually acquiring the 
relevant competencies and putting the advice to work day to day. Each 
experienced managers’ struggle with these basics of managerial life. 
Mastery eludes many, but the most effective managers are open to 
continuous improvement. As Rudi Gassner, once the CEO of BMG 
International remarked, “when you are successful, just when you think 
you know something, you discover that is not enough.” Becoming an 
effective manager and in turn an effective team leader is a process of 
lifelong learning and development.

[Ashok Sharma]

May you have the hindsight to know where you've 
been, the foresight to know where you're going, 

and the insight to know when you're going too far.

- Irish Blessing
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A teacher from a primary school asks her students to write an essay 
about what they would like God to do for them.

At the end of the day while marking the essays, 
she reads one that made her very emotional.

Her husband, who had just walked in saw her crying 
and asked her what happened.

She answered: ' Read this essay'

"Oh God, tonight I ask you something very special: 
Make me into a television. 
I want to take its place. 
Live like the TV in my house. 

Have my own special place and have my family around me.
To be taken seriously when I talk. 
I want to be the centre of attention 
and be heard without interruptions or questions.

I want to receive the same special care that the TV receives 
when it is not working. 
Have the company of my dad when he arrives home from work,
 even when he is tired.

I want my mom to want me when she is sad and upset, 
instead of just shouting at me or ignoring me. 
I want to feel that my family just leaves everything aside,     
every now and then, just to spend some time with me. 

Lord I don't ask you for much.... I just want to live like every TV"

At that moment the husband said ' Poor child. 
What horrible parents' 
His wife looked up at him and said,
'That essay is our son's'.

[Source: Forwarded email]

A Child's Prayer

General
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The reason why the 20th century stands apart from the rest of 
history is not really political or economic, but by far, science and 
technology. Not only did the century witness a revolution in both 
physical and biological sciences, it also saw the blurring of the 
boundary between science and technology. The two are now thought 
to constitute a Siamese Pair, which it is meaningless to separate. 
What’s more, ‘Science & Technology’ is generally used these days in 
the singular. The first half of the 20th century is largely regarded as the 
Age of Science. This is, by no means, to say that the period was void of 
technological breakthroughs; on the contrary, there were indeed many 
great ones, which we shall see later. It is a century that represents a 
spectacular journey through revolutionary scientific developments like 
Relativity and Quantum Physics, and spectacular inventions like radio 
communication, drugs like insulin and penicillin, breaking of the 
genetic code, nuclear energy, space exploration, artificial intelligence 
and robotics, and the booming information technology.

In the field of medicine and health, at the close of the 19th century, 
patients had to battle with illness while doctors could do little more 
that counsel and comfort them, and keep them clean. Today, doctors 
treat patients with a vast array of drugs and medical technologies, 

Technology
Through the Ages - Part 11

Technology in Perspective

Human knowledge has become unmanageably vast; every science has 
begotten a dozen more, each subtler that the rest ; the telescope revealed 
stars and systems beyond the mind of man to number or to name, geology 
spoke in terms of millions of years, where men before had thought in terms 
of thousands; physics found a universe in the atom, and biology found 
a microcosm in the cell; physiology discovered inexhaustible mystery in 
every organ, and psychology in every dream; anthropology reconstructed 
the unsuspected antiquity of man, archeology unearthed buried cities 
and forgotten states, history proved all history false … theology crumbled, 
political theory cracked; invention complicated life and war, and economic 
creeds overturned governments and inflamed the world …

- Will Durant  
(From the preface to his Story of Philosophy) 
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though some diseases still stubbornly continue to defy cure. There 
was earlier no cure for mental illness. But now we accept the fact that 
mental illness can be medically treated with a range of therapies and 
drugs. Today we know a great deal about the chemistry and the parts 
of the brain that control various aspects of our behavior. “Mind” and 
“Body” were once thought as two separate things. On the contrary, 
mind-body relationship is being increasingly recognized now.

Earlier, there was no good explanation for catastrophic events such 
earthquakes. But we now know that the plates constituting the earth’s 
crust move over time eventually causing earthquakes and volcanoes. 
The earth was thought to be merely 50 million years old. Now it is 
known to be 4500 million years old. Evolution of species is more 
widely accepted than a hundred years ago. The genetic code that drives 
evolution is being understood better by the day.

Einstein Proves Right Again!
Readers would recall that “Beyond Einstein ?” (EKL, Dec. 2011) 

had mentioned an observation reported by the OPERA Project in 
September 2011 that neutrinos were found to traverse a stretch of 
730 km faster than light by 60 nanoseconds. This threatened to 
shake Physics to its very foundations and, naturally, left physicists 
in terrible perplexity. For, Einstein’s Theory of Relativity, one of the 
two pillars of Modern Physics, stipulates that no material object can 
ever travel faster than light.  

The experiment was vigilantly repeated a number of times by 
independent researchers, and finally, it was announced a few weeks 
ago that there was actually a flaw in the time measurement system 
which led to the erroneous conclusion. True to their scientific 
integrity, the scientists in the OPERA Team have welcomed the 
latest results invalidating their earlier sensational conclusion.  One 
of them remarked, “This is the way science goes. What matters is 
the global progress of scientific knowledge.” 

So, neutrinos didn’t travel faster than light, after all !  Einstein, 
to the great relief for physicists, has been vindicated – one more 
time. How long he would remain invincible, no one can tell. 
Because, science acknowledges no final prophet, and Einstein is no 
exception. Rewriting science is nothing new in science! But not without 
confirming and reconfirming any new evidence over and over again. 
“Extraordinary claims require extraordinary evidence”, as Carl 
Sagan had cautioned us.
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At the turn of the 20th century, our galaxy known as the Milky Way 
was all the universe we knew. We now realize, however, that it is only 
one among the countless galaxies we have been able to observe with 
our telescopes both on earth and in space. Atoms were thought to be 
the ultimate, indivisible entity constituting matter. Now we recognize 
a number of subatomic elementary particles and we also know how to 
extract energy from the atom. 

There is much more to the 20th century science than the awesome 
inventions and discoveries. Most strikingly, there were a few paradigm 
shifts that recast some of our fundamental conceptions about the 
physical world.

“Nature and Nature’s laws lay hid in the night,
God said, ‘Let Newton be!’ – and all was light.”
These lines (attributed to Alexander Pope) eulogizing the work 

of Isaac Newton, also reflect, however, the earlier complacency 
characterizing the Newtonian Classical Physics whose hallmark was 
determinism (ability to accurately predict a future state given the 
present state), and absoluteness of space and time. Everything could be 
neatly packed into a certain set of mathematical equations with which 
we could describe the present, past and future. Newton’s “Mathematical 
Principles of Natural Philosophy” was accepted universally as The 
Truth. Indeed, what remained in Physics was thought merely to be the 
task of fleshing out the Newtonian view of motion, matter and energy. 
Hard to believe, even some respected professors were allegedly urging 
their graduate students to pursue other fields of study, since in their 
opinion there was no scope for further important research in Physics. 
Such was the mood even in the final decade of the 19th century. 

Hardly did the world of Physics anticipate the “big bang” lying in 
wait just round the corner. When it finally did happen in the opening 
years of the new century, some anonymous, imaginative mind was 
prompted to contribute two additional lines to the previous verse:

“It did not last. The Devil howling, ‘Ho!
Let Einstein be!’ restored the status quo.”
This describes well the commotion that Albert Einstein caused when 

he published his Special Theory of Relativity in 1905 that demolished 
the concept of absolute time and absolute space, the bedrock of 
Newtonian science. Not only did Einstein establish that space and 
time are relative dependent on the state of motion of the observer, but 
they together form an intertwined space-time continuum. Incidentally, 
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Japanese home and business owners 
with solar power installations sold 
2,150 GWh of electricity back to their 
power utilities in 2011, a significant  50 
percent increase over the amount sold 
back to the grid in 2010.  The sellers 
collectively made an income of $1.2 
billion by selling their surplus electricity.

Solar Power 

Japan Shows Way

Energy

another momentous consequence of Einstein’s theory which caught 
the widest public appeal is the equation E=mc2 revealing mass-energy 
equivalence, the underlying principle of nuclear energy. Besides, 
Einstein’s General Theory of Relativity appearing in 1915 founded 
gravity on certain geometrical concepts of curvature in space-time, and 
also established equivalence between gravity and acceleration. Both 
the Special and General Theories of Relativity shook the Newtonian 
Physics to its very foundation. Besides, there was also the Quantum 
Theory of Blackbody Radiation, propounded by Max Planck in 1900, 
which successfully explained the spectrum of the radiation emitted 
by a hot body. This novel concept regarded energy transfer not as a 
smooth, continuous process, but instead, as taking place in a jerky, 
discontinuous fashion. Planck held that energy exchanges took place 
in units of a tiny energy packet called quantum. Einstein did indeed 
make use of Planck’s idea of quantum to explain the phenomenon of 
Photoelectric Effect responsible for conversion of light into electricity. 
It is an ironic sidelight that Einstein was awarded the Nobel Prize not 
for his famed Relativity, but for the explanation of Photoelectric Effect, 
one among his minor contributions. 

[P Radhakrishnan]
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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 as worth noting. As another item, 
we also give some expressions in English language which we come 
across during our journey through various publications of repute. The 
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. (eklines@gmail.com) 

- Editorial Team

Classy  Express ions

•	 Foresight, a common ingredient in many success stories, may be a 
skill set that eludes today’s information-inundated young adults.

•	 Genetic engineering is actually as natural as any process on Earth, 
and mastering it would enable us to do what microbes do trillions 
of times every day, but purposefully and with better results.

•		 The world needs highly skilled biomimics to bring nature's genius 
into the solution space with integrity.

•		 Cancer  isn’t something the body “has” or “gets”; it’s something that 
the body does.

•		 A story charged with human interest is far more educational than a 
disembodied fact.

Books

 Rules for Revolutionaries: 
The Capitalist Manifesto for Creating and 
Marketing New products and Services  
Book by: Guy Kawasaki with Michele Moreno  
Published by: Harper Business
Kawasaki, the author, was a key individual 

responsible for the success of the Apple Macintosh 
computer who was named an Apple Fellow in 1995. 
His seventh book, this is a definitive guide to the 
creation and marketing of revolutionary products and services.

Create like a god, Command like a king, Work like a slave, are the 
maxims from Kawasaki. He uses his battle-tested lessons to help 
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revolutionaries, such as entrepreneurs, engineers, inventors, product 
managers, and small-business owners, become visionaries. 

 Turing's Cathedral 
The Origins of the Digital Universe 
Book by: George Dyson

 Published by: Knopf Doubleday Publishing Group

In late 1945, a small group of brilliant engineers 
and mathematicians gathered at the newly created 
Institute for Advanced Study (IAS) in New Jersey. 
Their goal was to build a computer which would 
be instrumental in the U.S. government's race to create a hydrogen 
bomb. The mathematicians themselves, however, saw their project as 
the realization of the British mathematician, Alan Turing's theoretical 
'universal machine'. In this book, Dyson presents in detail the intense 
experimentation, incredible mathematical insight and pure creative 
genius that led to the dawn of the digital universe. It is a significant 
addition to the literature of the history of computing.

Ar t i c l e s

 The Dream That Failed: Nuclear power will not go away, but its 
role may never be more than marginal
Of the 54 nuclear reactors in Japanese power plants, with a combined 

capacity of 47.5 Giga Watts, only two are operating in March 2012, 
after the Fukushima Dai-ichi disaster of earthquake and tsunami on 
March 11, 2011.  Japan has been using nuclear power since the 1960s 
and in 2010, 30% of its electricity was coming from nuclear plants. 
  Barring major technological developments, nuclear power will 
continue to be a creature of politics, not economics. This will limit the 
overall size of the industry. A special report on nuclear energy in this 
issue covers all the related aspects.

Magazine: The Economist, March 12, 2012
 Ants and the Art of War

Some kinds of ants live in tight-knit colonies containing thousands 
of ants that go to war with other colonies over territory or food. The 
diverse tactics these insects use in combat can be remarkably similar 
to human war strategies. The ant’s capacity for warfare is enhanced by 
their unbreakable allegiance to their colony.

Magazine: Scientific American (U.S. Edition) December 2011 
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Books Scan

The End of Illness
Book by: David B Agus 
Published by: Free Press, January 2012

Non-communicable diseases (NCDs) like 
diabetes, heart disease, stroke, the ravages of 
malnutrition, and cancer overtook infectious 
diseases as the leading killer worldwide, in 
2010. A recent study by the World Economic 
Forum and Harvard University has estimated 
that NCDs will cost the world economy approximately $47 trillion 
over the next 20 years, representing 75 percent of global GDP and 
surpassing the cost of the global financial crisis.

WHO has estimated that a basic package of cost effective 
strategies to prevent and treat NCDs would cost $11.4 billion a 
year in developing countries. Genetics, a high-tech innovation,  has 
moved from a primitive and expensive stage to being a sophisticated, 
accessible, and cost effective tool that will help usher in a new era of 
health, says author of The End of Illness, Dr. David B. Agus,  professor 
of medicine and engineering at the University of Southern California 
Keck School of Medicine and Viterbi School of Engineering.

Can we live robustly until our last breath? Do we have to suffer 
from debilitating conditions and sickness? Is it possible to add more 
vibrant years to our lives?  Dr Agus,  one of the world’s leading 
cancer doctors,  tackles these fundamental questions, challenging 
long-held wisdoms and dismantling misperceptions about what 
“health” means. He presents an eye-opening picture of the human 
body and all of the ways it works - and fails - showing us how a new 
perspective on our individual health will allow each of us to achieve 
that often elusive but now reachable goal of a long, vigorous life. 
In this book, Dr. Agus argues for the adoption of a systemic view 
- a way of honouring our bodies as complex, whole systems. 
This outlook informs how we can avoid all illnesses - not just 
cancer and empowers us to take charge of our individual health. 
This book is  a call for revising the way we think about health - it’s also 
filled with practical but impossible-to-ignore suggestions, including:
•	 How	 taking	 multivitamins	 and	 supplements	 could	 significantly	

increase our risk for cancer over time.
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A Taste of  EKL 
Please visit the EKL website below 

 to read selected contents 
from back issues:

www.knowledgelines.com

•	 Why	 sitting	 down	 most	 of	 the	 day,	 despite	 a	 strenuous	 morning	
workout, can be as bad as or worse than smoking.

•	How	sneaky	sources	of	daily	inflammation	-	from	high	heels	to	the	
common cold - can lead to a fatal heart attack, and even rob us of 
our sanity.

•	 How	three	inexpensive	medications	-	aspirin,	statins,	and	an	annual	
flu vaccine - can substantially change the course of our health for the 
better.

•	 How	taking	shortcuts	to	health	via	blending	fruits	and	vegetables,	
and sometimes even by purchasing what we think is “fresh,” could 
be shortchanging our health.

•	 The	single	most	 important	thing	we	can	do	today	to	preserve	our	
health and happiness that costs absolutely nothing.
Dr. Agus also offers insights and access to breathtaking and 

powerful new technologies that promise to transform medicine in our 
generation. In the course of offering recommendations, he emphasizes 
his belief that there is no “right” answer, no master guide that is “one 
size fits all.” Each one of us must get to know our bodies in uniquely 
personal ways, and he shows us exactly how to do that so that we can 
individually create a plan for wellness.

Contents: Part I 
1. What is Health? 
2. A Pound of Cure 
3. Go Back to the Future 
4. Rotten Eggs and Cute Chicks 
5. Two French Restaurants, One 
without Butter 
Part II 
6. Proceed with Caution 
7. The Truth About Synthetic 
Shortcuts 

8. The Fallacy of "Fresh" 
9. Hot and heavy 
10. Running to Sit Still 
11. Timing is Everything 
Part III 
12. High-Tech Health 
13. The Give-and-Take 
14. The Art of Doing Nothing 
15. Conclusion: Of Mice and 
Men and the search for the 
Master Switch.
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Books Scan

Bottled water continues to 
expand in global popularity and 
the United States is the largest 
consumer of bottled water. Bottled 
water sold in most industrialized 
countries costs between $500 and 
$1,000 per cubic metre, compared to $0.50 for municipal water. It is 
interesting to note that as much as 40 percent of water bottled in the 
U.S. comes from public water supplies, and is not always cleaner than 
tap water. The bottled products also demand significant amounts of 
energy to be produced, packaged, stored, and transported.

As per a recent report  from Global Industry Analysts Inc., global 
bottled water market is dominated by Europe and U.S., which together 
account for about 55% of the market value (2008).  Companies are 
trying to capitalize on weather changes such as summer and increase 
in health consciousness amongst consumers. In U.S., every second of 
every day, a thousand people buy a plastic bottle of water, and every 
second of every day a thousand more throw one of those bottles away. 
That adds up to more than thirty billion bottles a year and tens of 
billions of dollars of sales. The situation is not much different in other 
parts of the world – be it developed or developing.

  In this book, Peter Gleick, world-renowned scientist, freshwater 
expert, and an environmental visionary, shows how water went 
from being a free natural resource to one of the most successful 
commercial products of the last one hundred years—and why 
we are poorer for it. It’s a big story and water is big business.  
  Do we have legitimate reasons to buy all those bottles? With a 
scientist’s eye, Gleick investigates whether industry claims about the 
relative safety, convenience, and taste of bottled vs. tap water are 
really true. And he exposes the true reasons which drove us to bottled 
water. Gleick gets to the heart of the bottled water craze, exploring 
what it means for us to bottle and sell our most basic necessity. He 
offers remarkable examples that show how the bottled water industry 
has managed to sell us billions of little packages of water at prices 
thousands of times higher than the same stuff that comes from our taps. 

Bottled and Sold: The Story Behind  
Our Obsession with Bottled Water
Book by:  Peter H. Gleick 
Published by:  Island Press

Peter H. Gleick
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Journals Scan

The FUTURIST 
Forecasts, Trends, and Ideas about the Future 
January - February 2012

Drawing from a variety of sources 
throughout the past year, the editors of The 
FUTURIST take a look at some of the best 
predictions for the world’s future in important 
areas: Technology, Energy, Humanity, 
Cities and Transportation, Commerce, Earth, 
Government, and Health.
Some excerpts:
	¾ Health-2018: A computer-brain interface will make it possible for 
a person in a medically vegetative state to fully communicate with 
the outside world.
	¾ Earth-2100: Maldives Islands may disappear into Indian Ocean.
	¾ Commerce-2015: Digital currency will be accepted virtually 
everywhere in the U.S.
	¾ Cities and Transportation- 2050: Biofuel-powered hypersonic jets 
will shuttle passengers from London to Tokyo (and vice-versa) in 
less than two and half hours.
	¾ Technology-2015: The majority (61 %) of Internet traffic will be 
via video.
	¾ Technology-2020: There will be more than a thousand embedded 
microprocessors in your home.

Other Contents:
	¾ Eight Grand Challenges for Human Advancement

Contents:
	 The War on Tap Water
	 Fear of the Tap
	 Selling Unwholesome Provisions
	 If it’s called ‘Arctic Spring,’  why is it from Florida?
	 The Cachet  of Spring Water
	 The Taste of Water
	 The Hidden Cost of  Convenience
	 Selling Bottled Water: The Modern Medicine Show
	 Drinking Bottled Water: Sin or Salvation?
	 Revolt: The Growing Campaign  against Bottled water
	 Green Water ? The Effort to Produce Ethical Bottled Water
	 The Future of Water
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IEEE Spectrum  
The Magazine of Technology Insiders 

January 2012

The passing of Edison´s bulb has already 
been decreed, and which of the two alternatives 
will replace is at last becoming clear: It will be 
LED.

The success of the light-emitting diode 
(LED) means curtains for the compact 
fluorescent light(CFL). This clunky, mercury-
ridden, hard-to-dim, excessively white  device has just two things going 
for it: It is more efficient than Edison’s bulb and, right now, cheaper 
than the LED-based alternative. But the LED’s quality is rising and its 
price is dropping - fast. 

In August 2011, an LED lightbulb from Philips Lighting North 
America won the U.S. Department of Energy’s (DOE)  $10  million 
Bright Tomorrow Lighting Prize, better known as the L Prize.

Philips had to design the bulb to hit a slew of engineering targets  set 
by DOE. First, the bulb had to put out at least 900 lumens - as much 
light as a 60 W incandescent bulb. Then it had to last for 25,000 
hours, which is roughly 25 times as long as  a standard incandescent 
bulb. And it had to draw less than 10 W.

In a conventional LED, most of the light bounces around within 
a stack of  semiconductor layers, which have a far higher refractive 
index than air, so only a small proportion of the light goes out in 
the proper direction. Philips built its bulb around the Luxeon Rebel, 
an LED radically different from those that backlit the keypads and 
displays of handsets. In the Luxeon Rebel, a metallic mirror on the 
bottom of the chip keeps light from leaking out the wrong way, and 

	¾ Crossing the Species Boundary: Genetic engineering as conscious 
evolution
	¾ Innovating the Future: From ideas to adoption
	¾ Future View: Five Bets for 2025

Bet 1: The last newspaper and book will have been printed in 2020.
Bet 2:  Social robots solve the labour shortage in Western Europe and 
Japan.
Bet 3: Seniors, children, and people with disabilities are the winners of 
the digital revolution.
Bet 4: An inexpensive, green, and intelligent car is for sale in 2025.
Bet 5: Your mobile phone is the remote control of your life.

[Source: EKL Info Library]
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EKL Sudoku 65
Solution

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

the roughening of the top surface allows more of the properly directed 
light out of the box. As a result, the bulb needs just 9.7 W to yield 910 
lumens, whereas an incandescent’s 60 W yields only 800 lumens. The 
L Prize bulb also features omnidirectional emission, a hallmark of the 
incandescent bulb. 

The article on this topic in this issue of Spectrum concludes by 
saying that this year we will be able to afford an LED bulb that is 
clearly superior to a CFL, which will give off a nice warm glow, work 
with your dimmer switch, use energy frugally and when you finally 
replace it after 15 years, you can just throw it in dustbin. 
Other Contents:
	y Good-bye, Wheelchair: A new exoskeleton will let paraplegics put on 

their walking shoes.
	y ICs Grow Up: Chips - and the transistors on them - will enter the third 

dimension.
	y Plug-ins Proliferate: Electric cars will finally take to the road in big 

numbers.
	y Will Windows Cut It ? Micro-soft tries to unify the tablet and desktop 

realms.
	y Future Vision: Bionic implants will restore sight to the blind.
	y In Search of Alien Worlds
	y A Battery as Big as the Grid
	y Crunch Time for EUV
	y Fantastic 4G
	y Up, Up, and Away: This year privately built spacecraft will be put to test.
	y State of Charge: Superpowerful DC chargers will help drivers of all-

electric cars overcome  ‘range anxiety.’
	y China’s Homegrown Supercomputers
	y Printing in 3-D

[Source: EKL Info Library]
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Four Principles of  Life
First Principle: Whomsoever you meet is the right one. No one 
comes into our life by chance. Everyone who is around us, anyone 
with whom we interact, represents something, whether to teach us 
something or to help us improve a current situation.

Second Principle: Whatever happened is the only thing that could 
have happened. Nothing, absolutely nothing of that which we 
experienced could have been any other way. Not even in the least 
important detail. There is no "If only I had done that differently, 
then it would have been different." No. What happened is the 
only thing that could have taken place and must have taken place 
for us to learn our lesson to move forward. Every situation in life 
that we come across is absolutely perfect, even when it defies our 
understanding and ego.

Third Principle: Each moment in which something begins is the 
right moment. Everything begins at exactly the right moment, 
neither earlier nor later. When we are ready for it, for that something 
new in our life, it is there, ready to begin.

Fourth Principle: What is over, is over. It is that simple. When 
something in our life ends, it helps our evolution. That is why, 
enriched by recent experience, it is better to let go and move on.

 Not even a raindrop falls accidentally in the wrong place !

                                          [Sourced by: Susy Mathew]

Begin challenging your own assumptions. 
Your assumptions are your windows on the world. 

Scrub them off every once in awhile,  
or the light won't come in.

- Alan Alda

General
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The Last Word
Humor is a rubber sword - it allows you to make  

a point without drawing blood.
 - Mary Hirsch
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