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Editor’s Desk

When an elder dies, a library burns.
‘Make it a habit to mark the date on every item you write new’, my father 

advised me when I was in primary school and with all the seriousness it 
deserved I follow this instruction even today - six decades later. Thousands 
of visiting cards in my custody do bear the date on which I received each 
of them, some even having a few words indicating the context, say ‘met 
in train or .... conference’ or the like. The value of  date-stamping every 
document  cannot be overemphasised - it has to be experienced.

There are many such ‘gems of advice’ we have received from elders, all 
distilled from decades of hardcore experiences in life. These best practices 
based on traditional knowledge, handed down to us with generations of 
wisdom embedded, help us to be efficient, ethical, and committed to 
society when we carry out our daily activities, be it in home or workplace. 
These time-tested practices may not be taught in BSchools but do work 
very well, as could be noticed when put to practice.

In another context, when I was cautioned that I should avoid moving 
too close with anybody, it was not convincing, initially. But, in due course 
I learned the hard lesson that in close relationships the sensibilities are very 
intense and fragile - vulnerable to easy disruption.  

Genuine help is given in anonymity: thus goes a saying, which puts 
to shame the all round display of the so-called charity actions. Any help 
rendered with all fanfare will not qualify to be called 'help' and has to be 
treated as pure business with ulterior motives. In fact, genuine help is very 
rare in the modern society, as most of such shows have strings attached to 
some personal gain plan.

We have been warned to be watchful of those pretending to be very 
friendly, showering praise on some talent in us - ordinary or mediocre! The 
purpose here is not to really appreciate or encourage it but to extract some 
other benefit out of us, in the process.

There are plenty of well proven pieces of advice to 
take note of and to be put intopractice in daily life. 
A majority of the new breed of management books 

take cues from the ancient wisdom and present them 
with catchy titles - fair enough.

Let us continue this digging to unearth more such 
gems polished by generations of experimentation with 

life.
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General

The lychee (Litchi chinensis, commonly called leechi, litchi, laichi, 
lichu, lizhi) is a member of the genus Litchi in the soapberry family, 
Sapindaceae. It is a subtropical fruit tree native to Southern China and 
Southeast Asia, and now cultivated in many parts of the world such as 
Thailand, Vietnam, Japan, India, all South East Asian countries, South 
Africa, and parts of USA. The lychee has a history of cultivation going 
back as far as 2000 BC. Cultivation began in southern China. Wild 
trees still grow in parts of southern China.The fresh fruit has a delicate, 
whitish pulp with a perfume flavor that is lost in canning, so the fruit is 
mostly eaten fresh. It is in the same family as that of longan (EKL 76). 
But lychee is considered superior to longan.

There are many stories of the fruit's use as a delicacy in the Chinese 
Imperial Court. It was first described and introduced to the west in 
1782. There are three subspecies, determined by flower arrangement, 
twig thickness, fruit, and number of stamens. It has been reported that 
the production of superior types of lychee is a matter of great family 
pride and local rivalry in China. In 1492, a list of 40 lychee varieties, 
mostly named for families, was published in the Annals of Fukien. 
In the Kwang provinces there were 22 types, 30 were listed in the 
Annals of Kwangtung, and 70 were tallied as varieties of Ling Nam. 
The Chinese claim that the lychee is highly variable under different 
cultural and soil conditions. 

The evergreen lychee tree 
reaching up to 20 m tall, bears 
fleshy fruits that are up to 5 cm 
long and 4 cm thick. Fruits mature 
in 80-112 days, depending on 
climate, location, and cultivar. 
Fruits vary in shape from round, 
to ovoid, to heart-shaped. The 
thin, tough inedible skin is green 
when immature, ripening to red or 
pink-red, and is smooth or covered 
with small sharp protuberances. 
The skin gets easily removed to 

Lychee
Pride Fruit of  China
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expose a layer of sweet, translucent white flesh. The flesh is an aril, 
surrounding one dark brown inedible seed. Some cultivars produce 
a high percentage of fruits with shriveled aborted seeds known as 
'chicken tongues'. These Lychees are commonly sold fresh in Asian 
markets, and supermarkets worldwide. The red rind turns dark brown 
when the fruit is refrigerated, but the taste is not affected. It is also 
sold canned year-round. The fruit can be dried with the rind intact, 
at which point the flesh shrinks and darkens. Dried lychees are often 
called lychee nuts.

There are numerous lychee variants with considerable con-fusion 
regarding their naming and identification. Southeast Asian countries, 
along with Australia, use the original Chinese names for the main 
cultivars. India grows more than a dozen different cultivars. Other 
countries grow their own varieties, in addition to the Chinese.

In India, lychee was introdu-ced in the 18th century through Burma, 
and from there, it spread to many countries. India and China account for 
91 percent of the world lychee production. In India, 428,900 metric tonnes  
of lychee is produced annually from 56,200 hectares. 74 percent 
of the production in India is in Bihar, and is consumed locally.  
In this state, lychee is the liveli-hood for millions of people as it provides 
both on-farm and off-farm employment. Jharkhand, West Bengal, Tripura, 
Uttar Pradesh, Uttaranchal, Chattisgarh, Punjab and Himachal Pradesh 
are the other states known for lychee cultivation. Small and marginal 
farmers get additional income from lychee plants in their home-steads. 
As Food 

Edible parts of lychee are 60% of the total weight. Peeled and 
pitted, lychees are commonly added to fruit cups and fruit salads. 
Lychees may be stuffed with a blend of cream cheese and mayonnaise, 
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or stuffed with pecan meats, and garnished with whipped cream. 
Sliced lychees, congealed in lime gelatin, are served on lettuce with 
whipped cream or mayonnaise. Halved lychees have been placed on 
top of ham during the last hour of baking, or grilled on top of steak. 
Sherbet is made by extracting the juice from fresh, seeded lychees and 
adding it to a mixture of prepared plain gelatin, hot milk, light cream, 
sugar and a little lemon juice, and freezing. Lychees are also spiced or 
pickled, or made into sauce, preserves or wine. Lychee jelly has been 
made from blanched, minced lychees and their accompanying juice, 
with 1% pectin, and combined phosphoric and citric acid added to 
enhance the flavor. Peeled, seeded lychees are canned in sugar syrup in 
India and China and have been exported from China for many years. 
For preservation tartaric acid or citric acid is used in small proportions. 
The flesh of dried lychees is eaten like raisins. Chinese people enjoy 
using the dried flesh in their tea as a sweetener in place of sugar.

Like most plant-based foods, lychees are low in saturated fat and so-
dium, and are cholesterol free. Since fat content in the fruit lychee is very 
low, it is consumed by all age groups following restricted diet. Consuming 
fresh lychee fruit every day is believed to refine the skin. It can also enrich 
the blood and improve physical strength. Lychees are recommended dur- 
ing convalescence.

In China, large quantities of honey are harvested from hives near 
lychee trees. Honey from bee colonies in lychee groves in Florida is 
light amber, of the highest quality, with a rich, delicious flavor like that 
of the juice which leaks when the fruit is peeled, and the honey does 
not granulate. 
Medicinal Uses

Nutritional value per 100 g of edible part of Lychee signifies  
energy of 276 kJ (66 kcal), carbo-hydrates 16.5 g, dietary fibre 1.3g, fat 
0.4 g, protein 0.8 g, vitamin C 72 mg. They also contain proteins, fats, 
carbohydrates, fibre, ash, calcium, phosphorus, iron, sodium, potassium, 
thiamine, nicotinic acid, riboflavin and ascorbic acid as significant 
constituents. Lych-ees have moderate amounts of polyphenols, higher 
than in several other fruits analyzed. On the phenolic composition, flavan-
3-ol monomers and dimers constitute about 87.0% of the phenolic 
compounds that declined with storage or browning. Cyanidin-3-
glucocide is a major anthocyanin accounting for 91.9% of antho-
cyanins. Small amounts of mal-vidin-3-glucocide are also found. 

The lychee is said to relieve coughing and to have a beneficial effect 
on gastralgia, tumors and enlargements of the glands. Chinese people 
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The ever increasing growth in the use of mobile phones & digital 
cameras; proliferation of surveillance systems, GPS and on - line 
social networking services on the internet; videos, images and blogs 
on internet etc have been responsible for this sudden flooding of 
information around the world in the recent past. 

India is the 4th largest internet user in the world. It is the 11th largest 
country in the world in terms of broadband internet users. As per 
the assessment of the Internet and Mobile Association of India, 112 
million people used the internet in September 2011. 19 million people 
subscribe to mobile phones every month making India the fastest 
growing market for mobile phones. The prediction is that by 2013 
there will be 1.159 billion mobile subscribers. India read 99 million 
newspaper copies in the year 2007, the second largest record in the 
world of newspapers. With over 1400 television broadcasting stations 
India ranks the 4th largest country in the world. Total fixed line and 
wireless subscribers reached the figure of 688 million. India produces 
about 1000 movie films in various languages.

Information technology is considered in its infancy of develop-
ment. ‘What we are witnessing today, say the experts, is only just a 
humble beginning’. New innovations will surely catapult information 
technology to still greater heights of advancement in the near future 

 Information Explosion 
A Challenge - Part II

believe that excessive consumption of raw lychees causes fever and 
nosebleed. In China, the seeds are credited with an analgesic action 
and they are given in neuralgia and orchitis. A tea of the fruit peel is 
taken to overcome smallpox eruptions and diarrhoea. In India, the 
seeds are powdered and, because of their astringency, administered 
for intestinal troubles, and for relieving neuralgic pains. Decoctions 
of the root, bark and flowers are gargled to alleviate ailments of the 
throat. Lychee roots have shown activity against one type of tumor in 
a Cancer Chemotherapy Screening Program.  

[CGS]

Info Scan



8Executive Knowledge LinesDecember 2011

itself. That will further accelerate the information explosion to un-
imaginable levels and it will be in all likelihood a phenomena beyond 
the comprehension of human mind. 

Even a very casual study of the above statistics shows that the 
world creates mind boggling amounts of data. The rate at which it 
is generated is also galloping. However, both the storage media and 
information flows are distributed unequally around the world. India 
is not lagging behind in this mad race and is fast catching up with 
advanced countries.

The IDC Report indicates that 70% of the digital universe is gener-
ated by individuals - implying you and me! Most of this content will be 
touched by an organization along the way - on a network, in a data center, 
at a hosting site, at a telephone or internet switch or a back up system. The 
security, privacy, reliability and compliance of over 85% of this infor-
mation become the responsibility of the organizations. At the same 
time over 95% of the information are unstructured data making the 
situation very complex. The forecast for the year 2010 on the informa-
tion generated and replicated in the workplace was about 30% of the 
digital universe. Such information needs to be stored permanently to 
meet compliance regulations, legal as well as business record and busi-
ness operation purposes. In the midst of this complex scenario highly 
sensitive and classified information and resources belonging to various 
organizations, banks and financial institutions, Government Depart-
ments and National Agencies require to be protected from attackers 
and poachers. Internet and internet associated and linked resources 
being in the public domain are open and hence are highly vulnerable. 
Sophisticated tools and techniques will be required to add structure to 
this content to improve search, discovery, management, security and 
storage. In the context of rapidly expanding digital universe all these 
pose formidable challenges and the technology will have to evolve to 
cope up with the situation from time to time. 

Information Technology was for a long time being considered as 
a clean, safe and non-polluting technology. Every one had only good 
things to say about it, that too in superlative terms. The results of 
a series of studies conducted in several countries across the world in 
the recent times have a much different story to tell. Perhaps all is not 
that well with information technology, specifically in the context of the 
rapidly expanding digital universe. Everyone point to the fact that the 
information explosion is taking place in an unpredictable and some-
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what reckless fashion and therefore the control over it is already lost - in 
the sense the challenges and the problems created by the information 
explosion could not be fully understood and resolved in time. Much 
more serious is the fact that even the implications of such problems 
are not clearly understood. Herein lies the real challenge posed by the 
information explosion.

First of all consider the toxic wastes - the so called ‘hazardous e-wastes' 
produced by the information technology industry. Various hardware 
components of the electronic, computer and communication devices, 
equipments and systems like mobile phones, laptops, storage devices, 
TV sets or personal computers contain toxic metals, their alloys and 
compounds and other chemicals. The list includes lead, arsenic, sele-
nium, cadmium, chromium, cobalt, mercury, antimony trioxide and 
polybrominated flame retardants. A wide variety of plastic materials 
are used in the information technology industry. Many of the related 
manufacturing industries and feeder industries throw out dangerous 
toxic effluents and solid wastes. With millions of such products going 
out of their lifetime usage huge amounts of toxic wastes are gener-
ated every year. Cost effective technologies for the safe disposal and 
recycling of e-wastes are not yet developed. Currently a huge chunk 
of these toxic wastes are illegally dumped in Africa, India and China. 
These toxic wastes can cause irreversible damages and destruction to 
the ecology and health of the population. Realizing the seriousness of 
the issue advanced countries like European Union are coming up with 
new laws to encourage safe disposal of hazardous e-waste. 

Next consider the electromagnetic radiation (EMR) emanating 
from various electrical and electronic devices, equipments and systems. 
Microwave oven, hair dryer, mobile phones, laptops, personal comput-
ers, communication towers etc generate differing intensities of EMR. 
EMR can penetrate body tissues and cells and interfere with and alter 
the normal bio-chemical, electrochemical and electrical activities of 
the human body which can eventually lead to varying levels of physical 
and mental disorders in proportion to the intensity of exposure to the 
EMR. Added to this the deleterious effects of EMR are many a times 
cumulative, meaning prolonged and repeated exposures add up to a 
relatively much higher dose of single exposure. It is a well known fact 
that those who work near high intensity EMR environment develop 
serious health problems. EMR not only affects humans, but animals 
and plants too. People living in very close proximity of communication 
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Cheque truncation is the settlement of clearing transactions on the 
basis of images and electronic data without the physical movement of 
the instruments. The clearing cheque is truncated at the presenting 
bank itself. It enables cheque clearing on the same day, reducing floating 
time available for funds. The truncation system allows a financial 
institution to truncate cheques at the point of capture by providing 
the capabilities of presenting cheques to the paying bank electronically 
and process return cheques electronically. The images captured at the 
presenting bank level would be transmitted to the clearing house and 
then to the drawee branches with digital signatures of the presenting 
bank. Thus each image would carry the digital signature apart from the 
physical endorsement of the presenting bank in a prescribed manner. 
It is operationally efficient, cost effective and leads to better customer 
service. It also reduces banking fraud. Image based cheque truncation 
system is in consonance with the amended:
(a) Negotiable Instruments Act 1881
(b) IT Act 2000
(c) Banker’s Book Evidence Act 1891.  

Section 6 of the Negotiable Instruments Act, 1881 (as amended) 
defines ‘a truncated cheque’ as a cheque which is truncated during the 
course of a clearing cycle, either by the clearing house or by the bank 
whether paying or receiving payment, immediately on generation of 

Truncated Cheque 
The Concept 

towers have been observed to develop both minor and major physical 
and mental disorders. It is seen that almost all the people living in the 
vicinity of the tower develop the same type of affliction. Very young 
children and infants are highly vulnerable to EMR. In most cases it 
affects their brain development causing permanent damages. It also 
can cause serious behavioral problems in young children. 

(To be concluded in the next issue of EKL)
[Dr H. Ganesh]

General
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an electronic image for transmission, substituting the further physical 
movement of the cheque in writing. (For the purposes of this section, 
the expression “clearing house” means the clearing house managed by 
the Reserve Bank of India or a clearing house recognized as such by the 
Reserve Bank of India)
Section 64 reads as follows: 

“Where an electronic image of a truncated cheque is presented for 
payment, the drawee bank is entitled to demand any further infor-
mation regarding the trun-cated cheque from the bank holding the 
truncated cheque in case of any reasonable suspicion about the genu-
ineness of the apparent tenor of the instrument and if the suspicion 
is that of any fraud, forgery, tampering or destruction of the instru-
ment it is entitled to further demand the presentment of the truncated 
cheque itself for verification. 

Provided that the truncated cheque so demanded by the drawee 
bank shall be retained by it if the payment is made accordingly”. 
Sections 81 (2) and (3) are also noteworthy: 

81(2): Where the cheque is an electronic image of a truncated 
cheque, even after the payment, the banker who received the payment 
shall be entitled to retain the truncated cheque. 

81(3): A certificate issued on the foot of the printout of the 
electronic image of a truncated cheque by the banker who paid the 
instrument, shall be prima facie proof of such payment. 

Punjab National Bank was among the first banks to deploy the first 
image based cheque clearing system in India. This provided clearance 
of inter-city cheques within 48 hours after the cheque is presented, at 
selected centres using cheque truncation where there is image based 
cheque clearing system. Earlier it took about 15-20 days for clearance 
of outstation cheques. PNB was the first bank to launch the intra bank 
inter-city cheque truncation project by using NCR’s ECPIX (Elec-
tronic Cheque Presentment with Image Exchange) technology. 

Section 81A of the Information Technology Act, 2000 (as amended) 
is an attempt to facilitate the electronic fund transfer (EFT) by giving 
legal recognition to a cheque in electronic form (which is considered as 
a functional equivalent of a cheque). Further it introduces the concept 
of a truncated cheque by recognising electronic clearance as a viable 
alternative to pay or receive payments. The section reads as follows:- 

“(1) The provisions of this Act, for the time being in force shall 
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Volunteering
Service to the Needy

A volunteer is one who enters into, or offers for, any service of his 
own free will, generally free of cost or without any payment, in cash or 
kind. Volunteering is an act of kindness towards others, as commented 
by great people. Some of the opinions given as quotations follow:

I am a little pencil in the hand of a writing God who is sending a 
love letter to the world. - Mother Teresa

Everybody can be great. Because anybody can serve. You don't have 
to have a college degree to serve. You don't have to make your subject 
and your verb agree to serve.... You don't have to know the second 
theory of thermodynamics in physics to serve. You only need a heart 
full of grace. A soul generated by love. - Martin Luther King, Jr.

Volunteers don't get paid, not because they're worthless, but 
because they are priceless. - Sherry Anderson 

apply to or in relation to electronic cheques and the truncated cheques 
subject to such modifications and amendments as may be necessary 
for carrying out the purposes of the Negotiable Instruments Act 1881 
by the Central Government in consultation with the Reserve Bank of 
India by notification in the Official Gazette.

(2) Every notification made by the Central Government under sub 
section (1) shall be laid, as soon as may be after it is made, before 
each House of Parliament, while it is in session, for a total period of 
thirty days which may be comprised in one session or in two or more 
successive sessions and if before the expiry of the session immediately 
following the session or the successive sessions aforesaid, both houses 
agree in making any modification in the notification or both Houses 
agree that the notification should not be made, the notification shall 
thereafter have effect only in such modified form or be of no effect, as 
the case may be, so however that any such modification or annulment 
shall be without prejudice to the validity of anything previously done 
under that notification”. 

[Dr Raju Narayana Swamy I.A.S., Ph.D.,
Secretary to Govt. of Kerala (Youth Affairs)]
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For more than 130 years, people have been studying eyeball 
movements to understand how the process of reading works - the way 
the eyes skip and dart across rows of text to take in written information. 

For people with certain motor disabilities, particularly those who 
don't have good control over their hands or voices, eye tracking can act 
as a hands-free computer interface to facilitate communication. Un-
fortunately, present eyeball tracking computer interfaces in the market 
are very expensive - several thousand US Dollars when combined with 
software. This puts them out of reach of many affected people, par-

ticularly in developing countries.
Now an 18 year-old Honduran 

high school student Luis Cruz has 
come up with the Eyeboard system, 
a low-tech eyeball-tracking device, 
which will make use of our eyes’ 
movement to enter text into a com-
puter- translating eye gestures into 
computer gestures. This novice in 
the programming field managed to 
build this Eyeboard system into a 
set of glasses that will cost no more 
than $300 a pair, making it easier 

for those who have motor difficulties to communicate using a computer. 
The application software to go with it will also be made available by 
him as open source.

The eye tracking computer interface developed by Cruz will work 
in tandem to the principles of electro-oculography, which is the ability 
to measure the resting potential of the retina via electrodes that are 
located just beside the eyes. It will not track eye movements with the 
accuracy level of a high tech contact lens or video tracking system, 
but is affordable enough to be effective in helping the disabled use a 
computer.

Currently, Cruz’s sensor glasses are able to track horizontal eye 
movements only.But he his unique software takes those inputs and 
uses them to choose letters in a grid, so that users can type entire words 
using just their eye motions.

Eye-tracking Computer Interface
Disabled to Benefit

HealthScape
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Science in Perspective

Unending verification is the hallmark of 
science. Falsifiability is its strength and, by 
no means, a weakness. Science acknowledges 
no final prophet, no ultimate authority. 
Any new observation running counter 
to a well-established scientific theory is 
subjected to a battery of meticulous scrutiny 
before the older theory is revised or even 
discarded. Science is replete with instances 
of ruthlessness. An eminent example is how 
the unparalleled genius of Isaac Newton was 
challenged after two-and-a-half centuries 
of unquestioned reign by his rightful intellectual heir Einstein who 
acknowledged, “Newton was placed by fate at a turning point in the 
world’s intellectual development.”
Enter OPERA!

OPERA seems to be causing tremors beneath Einstein’s happy 
universe. What really is it that Einstein said a little over a century 
ago that is now threatened by OPERA? It’s about the speed of light 
in vacuum, which Einstein pronounced cannot be surpassed by any 
material object. The whole edifice of Relativity is founded on this 
barrier imposed by the speed of light. At its ‘lightning’ speed, light can 
circle the earth 7½ times in a second or alternatively, reach the moon 
from here in about 11/3 seconds! Recently, Einstein’s concept on the 
light barrier has been put to doubt by an observation by OPERA. 

To be sure, Einstein loved music, opera and such. But he couldn’t 
have liked this 21st century avatar, OPERA, which is an acronym 
for Oscillation Project with Emulsion-tRacking Apparatus. Quite 
recently, this experiment has shown that neutrinos, a class of elusive 
fundamental particles, during their journey over a distance of 730 km 
from a laboratory in Geneva to another in Italy, did travel a tiny bit 
faster than light! The difference is merely 60 billionths of a second (60 

Beyond  Einstein ?
 “You imagine that I look back on my own life’s work with calm 

satisfaction? There is not a single concept of which I am convinced that it 
will stand firm, and I feel uncertain whether I am in general on the right 
track.”    - Albert Einstein
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nanoseconds). However small, this just can’t be, according to Einstein. 
This has left physicists in great perplexity. 
Relativity 

Einstein is most well-known for his Theory (really two separate 
theories - Special and General - separated by a decade) of Relativity. 
That he got Nobel Prize for a significant but comparatively less spec-
tacular contribution (Photoelectric Effect) is another matter! 

Special Theory of Relativity (STR), the first one to appear in 1905 
with a restricted scope of application, postulates, among other things, 
that the maximum speed attainable by any material object is the speed 
of light in vacuum, which is a constant everywhere in the universe. 
True, in the huge particle accelerators such as the LHC (Large Hadron 
Collider), protons do certainly achieve a speed of 99.99999 % of the 
speed of light but not quite  100 % for, then, a fundamental limit set 
forth by Relativity would be violated. Many interesting but physically 
unacceptable results would ensue when the speed of an object reaches 
the speed of light, universally designated as c. For one thing, the mass 
of a particle would then become infinite! But infinities are not permis-
sible in the physics of real world. 

The only thing that can travel at a speed equal to c is the photon, 
which is nothing but the particle of light! Light can behave, under 
appropriate conditions, like a wave or a particle. In the latter case, light 
can be imagined as a stream of photons analogous to bullets spewing 
forth from a machine gun. Some bizarre consequences of STR are time 
dilation (‘Moving clocks run slow’) and length contraction (‘Moving 
objects shrink’). But these effects become pronounced only when the 
speed of an object, v, becomes comparable to c. In our day-to-day 
life, we rarely encounter speeds anywhere near c. Even a space probe, 
breaking free from the umbilical cord of gravity and heading towards 
the moon has a speed of only 40,000 km/hour which is 30,000 times 
less than the speed of light! In the mathematics of Special Relativity, 
the speed of an object in terms of c manifests as its square (v/c)2, which 
only makes its influence considerably smaller. Noticeable relativistic 
effects, however, are common among the very fast particles we come 
across in Cosmic Rays (originating from the sun and other sources in 
outer space) or in man-made particle accelerators. 

Newtonian Physics regards space and time as absolute and 
unconnected. Events occur in space while time flows in the background 
at a steady rate, like a river, independently of space. Einstein stood 
this on its head and established that space and time are not absolute 
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but depend on the state of motion of the observer. Further, they are 
inextricably interconnected and manifest as space-time continuum. 
Accordingly, events occur in the  4-Dimensional fabric of space-time. 
In other words, we live in a 4-D world! In our daily life, we are familiar 
only with three spatial dimensions - length, breadth and height. We 
see and feel 3-D objects around us including ourselves. Representation 
of 3-D objects on a 2-D sheet of paper itself is difficult, let alone more 
dimensions! But then, we can’t escape some mental gymnastics if we 
must conceive more abstract geometrical shapes. 

General Theory of Relativity (GTR) was published in 1915. It 
views gravity, not as a force as Newton conceived, but as the influence 
of matter in curving the space-time fabric in its vicinity. Gravity was 
thus transformed to a geometrical concept of curvature! Two mind-
boggling consequences of GTR are that (i) A light beam can be bent 
by gravity and (ii) A clock is affected by gravity-stronger the gravity, 
slower the clock ! 

Einstein used nothing but paper and pencil. He was the epitome 
of a theoretical physicist. All predictions of his abstruse Theory of 
Relativity have long since been proven true by other physicists. By 
the way, the now famous equation, E=mc2 is a direct consequence 
of STR. Except for this equation whose benevolent (nuclear power 
generation) and malevolent (nuclear bomb) effects are widely known 
even among lay public, other consequences of Relativity - both STR 
and GTR - remain aloof from the layman. However, GPS (Global 
Positioning System), without which life has now become impossible, 
is a significant exception. 
GPS 

This helps us determine our position on land, waters or skies with 
an accuracy of a few meters. It employs a system of Navigation Satellites 
circling the earth in different orbits about 20,000 km above the surface. 
Perfect  timing is the key to its satisfactory performance, which is 
achieved with a network of accurate, rock-steady atomic clocks on the 
ground and onboard the satellites.  A little known fact is that, without 
taking both STR and GTR effects into account, the position errors 
would build up at the rate of 10 km/day rendering GPS a colossal 
waste (several billion US Dollars)! Because the satellites are moving 
at 4 km/second in the orbit, the onboard clock would seem to run 
slow by 7 microseconds/day relative to us (‘Moving clocks run slow’). 
Besides, at a height of 20,000 km, the earth’s gravity is only about 5 % 
of what is here on the ground with the result that the onboard clocks 
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Scientists at NASA built a gun specifically to launch standard 4 
pound dead chickens at the windshields of airliners, military jets and 
the space shuttle, all traveling at maximum velocity. The idea is to 
simulate the frequent incidents of collisions with airborne fowl to test 
the strength of the windshields.

British engineers heard about the gun and were eager to test it on 
the windshields of their new high speed trains. Arrangements were 
made, and a gun was sent to the British engineers.

When the gun was fired, the engineers stood shocked as the chicken 
hurled out of the barrel, crashed into the shatterproof shield, smashed 
it to smithereens, blasted through the control console, snapped the 
engineer's back-rest in two, and embedded itself in the back wall of the 
cabin, like an arrow shot from a bow.  

The horrified Brits sent NASA the disastrous results of the 
experiment, along with the designs of the windshield and begged the 
U.S. scientists for suggestions.

NASA responded with a one-line memo -  "Defrost the chicken." 
[Sourced by: DSR]

Aircraft Windshield Testing
Tech Brief

run faster than earth-bound clocks by 45 microseconds/day. The net 
gain in the onboard clocks is thus 38 microseconds/day. The onboard 
clocks are offset by this amount in order to yield accurate position 
information day after day. 
The Big Question

Relativity forms one of the two pillars of Physics, the other being 
Quantum Mechanics – the former deals with the macro universe 
whereas the latter, the micro counterpart. The scientific world is now 
watching with bated breath whether or not the OPERA results can be 
repeated any number of times and ascertained to be free from every 
conceivable error. As Carl Sagan warns us, “Extraordinary claims 
require extraordinary evidence!”

If proved true, the minuscule but pivotal disparity of mere 60 
nanoseconds is going to make all the difference at the very foundations 
of Physics. But then, this is not new to science! 

[PR]
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Out of the innumerable inventions and discoveries in the 17th and 
18th centuries, we shall glean a few typical ones. 
Adding Machine: When he was 19, Blaise Pascal (1623-1662) 
developed and patented a machine using geared wheels, capable of ad-
dition and subtraction of numbers having up to 9 digits. Later, Leibniz 
made improvements on this machine to include multiplication and 
division as well. Such adding machines served for nearly two centuries.
Pendulum, Pendulum Clock, Balance Spring: The clocks of the 
Middle Ages had employed falling weights. This was improved in the 
17th century by Christian Huygens (1629 - 1695) by adding a pendu-
lum and an escapement mechanism. However the Pendulum Clock 
was disturbed by motion, and therefore, was not useful aboard a ship. 
In the 1660s, the Balance Spring was invented (credit claimed by both 
Huygens and Robert Hooke), which was suitable for small timepieces 
as well as for use in ships. 
Chronometer: A reliable chronometer to help the navigator determine 
his longitude was invented by John Harrison in 1761. He won a prize 
of £ 20,000 as mentioned earlier.
Sextant: A crucial navigational instrument, developed in the 18th cen-
tury help the mariner determine his latitude and the local time, which 
in conjunction with a chronometer provides the longitude. 
Boring Mill, Hydraulic Press, Metal Lathe and Planer: Invention of 
Boring Mill by John Wilkinson in 1774, Hydraulic Press in 1795 by 
Joseph Bramah, Metal Lathe by Henry Maudslay in 1800 and Metal 
Planer in 1817 by Richard Robert - all these together made possible 
the transition from wooden devices to metal machines characteristic 
the Industrial Age. Precision in boring of cylinders led to the Steam 
Engine. 
Telescope: Inspite of the widespread myth that Galileo invented 
telescope, it was Hans Lippershey (1570 - 1619), a lens maker for 
eyeglasses who developed the first telescope in 1608. After hearing 
of this, Galileo built one simple model for himself. He made further 
improvements before using it for his famed astronomical observations. 
Telescopes employing lenses only are known as Refracting Type. Later 
Newton developed a Reflecting Telescope using mirrors. One popular 
improvement over the Newton’s version is the Cassegrain Telescope by 

Technology in Perspective

Technology
Through the Ages - Part VII
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an unknown inventor. The telescope underwent steady improvements 
over centuries leading to the most modern Space Telescopes. 
Chlorine Bleach: Use of chlorine as a bleaching agent started in the 
late 18th century. It was useful for both textiles and paper. It promoted 
wider use of cotton.
Coal Gas: Discovered in the 17th century, it came into widespread use 
for lighting in the 19th century.
Condom: Origin unknown, primarily because such topics were 
rarely discussed in polite company, legend has it that one Dr. 
Condom sometime during the reign of CharlesII (1660-1685) in 
Britain developed this for the king who wished to limit the number 
of illegitimate children he might father. Another equally important 
objective of its development was its use as a prophylactic against 
venereal diseases. References to similar devices can be found in the 
writings of as early as the 2nd century AD. 
Diving Bell: This consists of an inverted tub with air for divers to be 
lowered into the sea for recovering objects from the sea. The concept 
of a primitive Diving Bell appears to have been known during the 
4th century BC. However, the astronomer Edmond Halley (1656 - 
1742) is credited with the invention of an improved Diving Bell with 
a system for replenishing air in late 17th century.
Flush Toilet: The water closet, ‘WC’, was patented in 1775 by 
Alexander Cummings, a watchmaker. It consisted of a valve that could 
release water from a tank to carry off waste. The valve was improved 
later by Joseph Bramah with the inclusion of a hinge-and-lever 
arrangement by which the tank could be operated by pulling a chain. 
Flying Shuttle, Spinning Jenny and Spinning Mule: These three 
devices revolutionized textile manufacture, a major component of the 
Industrial Revolution. These were invented respectively by John Kaye, 
James Hargreaves and Samuel Crompton during the middle years of 
the 18th century. Predictably, all these were resisted by hand weavers 
for fear that they would be redundant. When the textile industry 
was mechanized, greater numbers of people were employed in cloth 
making. The independent weavers were eliminated, though. 
Hot Air Balloon: The brothers Joseph and Etienne Montgolfier 
invented the hot air balloon in 1783. This marks the beginning of 
the era of heavier-than-air craft, opening a new dimension in human 
travel.
Locks: Robert Barron invented the tumbler lock known after his 
name in 1778. Many improvements were introduced subsequently by 
various inventors. 
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Microscope: Simple, single lens microscopes with magnification of 
10 have been used from the 13th century. Anton von Leeuwenhoek 
improved the magnification of single lens microscope to 500 in the 
latter half of the 17th century. Most remarkably, he was the first to 
detect microscopic life. The credit for the invention of Compound 
Microscope using two lenses is not unambiguously settled. Microscope 
revealed the micro-world of bacteria, sperm, protozoa, red blood 
corpuscles, cellular structure of plants and so on…
Mercury Barometer and Vacuum Pump: Experiments with air, 
air pressure and evacuation captured attention during the mid 17th 
century. Evangelista Torricelli devised the first barometer in 1644. 
Later, Otto von Guericke developed the vacuum pump. By the way, 
von Guericke had been the Mayor of Magdeburg, Germany for 30 
years. That is the origin of the well known Mag-deburg Hemispheres. 
Picking up from von Guericke’s work, Robert Boyle and Robert Hooke 
made substantial improvements. In due course, barometers came into 
use in weather forecasting.
Pressure Cooker: This was invented in 1679 by Denis Papin, a 
Physicist who called it “Steam Digester”.
Rifled Gun Barrel: Spiral grooves were cut in the barrel to impart spin 
to the bullet and thereby improve the accuracy of hit. 
Thermometer: Daniel Gabriel Fahrenheit invented the first mercury 
thermometer in 1724. This marked a great improvement over the 
earlier, inaccurate “thermoscopes”. 
Universal Joint: An essential component in most mechanical power 
transmission arrangement, this was developed by Robert Hooke in 
1676.
Vernier: Simple in principle, this instrument invented by Pierre Vernier 
in 1631 serves for accurate measurement of dimensions.
Steam Engine and Governor: James Watt generally gets the credit 
for the invention of the Steam Engine. Really, however, he intro-
duced a series of improvements to the devices developed earlier by 
Thomas Newcomen, Humphrey Potter and Henry Beighton, by 
adding devices such as Condenser, Valves, Crank and Governor. The 
Governor can be regarded as the predecessor of all modern feed- 
back devices. Watt, no doubt, deserves credit for introducing a scientific 
approach to the problems of earlier devices by carefully identifying and 
eliminating the many reasons for their inefficiency. In time, several in-
novations followed and steam engines found wide applications includ-
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ing Steam Boat and Steam Locomotive. Remarkably, they prompted 
the investigation into the Laws of Thermodynamics. Steam Engines 
played a central role in Industrial Revolution in the 19th century. There 
is no question that it is a star among all inventions. It helped replace 
muscle with machine!

Hints of the future could be seen by the late 18th century with the 
use of coal gas for illumination, attempts at air travel, and harnessing 
steam for transportation. Similarly, work in chemistry and electricity 
led to further breakthroughs that would change the nature of warfare, 
manufacturing, and the life style in the following century. All these set 
the stage for launching the legendary Industrial Revolution.

Artificial Leaf
Makes Fuel from Sunlight

MIT researchers led by  Daniel Nocera, the Henry Dreyfus 
Professor of Energy and Professor of Chemistry,  have developed  an 
“artificial leaf ”   that can turn the energy of sunlight directly into 
oxygen and hydrogen which can be stored and used. 

The artificial leaf, a thin sheet of silicon solar cell with different 
catalytic materials bonded onto 
its two sides, needs no external 
wires or control circuits to 
operate. When placed in a 
container of water and exposed 
to sunlight, it quickly begins 
to generate streams of  oxygen 
bubbles from one side  bonded 
with a layer of a cobalt-based catalyst and hydrogen bubbles from 
the other coated with a layer of a nickel-molybdenum-zinc alloy. If 
placed in a container that has a barrier to separate the two sides, the 
two streams of bubbles can be collected and stored, and used later 
to deliver power: for example, by feeding them into a fuel cell that 
combines them once again into water while delivering an electric 
current.

The device, Nocera explains, is made entirely of earth-abundant, 
inexpensive materials - mostly silicon, cobalt and nickel - and works 
in ordinary water. 

Technology in Horizon
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Finding one's position at sea or even in deserts has been a daunting 
problem faced by travellers from time immemorial. Ancient navigators 
used the sun, stars, planets, and the moon to fix their position. This 
required a knowledge of the direction of these celestial bodies at any 
given time with respect to some fixed place on earth. Nautical almanacs 
were drawn up to provide this information to seafarers. Armed with 
this data and with a clock showing the time at the reference station, 
it was possible to compare the directions of the celestial bodies at any 
place with those at the reference station and arrive at the location of the 
place relative to the reference station.  The accuracy of the clock was 
the main technological problem in this scheme before the age of radio 
time signals. As we are dealing in directions it is the angular separation 
from reference station that is obtained. This is how locations on earth 
came to be designated as so many degrees North or South of the 
equator and so many degrees East or West of Greenwich. The angles 
can be changed into distances knowing the size of the earth. A degree 
is sixty nautical miles. That was the basis of the old celestial navigation 
technique. And essentially the same method continued to be the only 
feasible way to determine the location of a ship at sea when out of sight 
of land, right up to the 20thcentury. 

With the advent of radio there has been several radio based 
navigation systems which did not need a clear sky to fix ones position 

Navigating Using Artificial Stars
Satellite Navigation System

Technology in Perspective
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without guess work. Though these are of interest, they need not delay 
us at present.

Almost as soon as the Sputnik went into orbit in 1957, navigators 
longed for a constellation of satellites which could give a fix for ones 
position regardless of the weather; because these “artificial stars” could 
send a radio signal through the clouds. The first of such a navigational 
system was put into practice in the 60s. There was only a single satellite 
in a precisely defined orbit, so that its position and velocity was known 
at all times. The method of obtaining a fix depended on measuring the 
component of the velocity of the satellite in the direction towards or 
away from the observer by the Doppler shift method. This was OK as 
a first step, but had the limitation of requiring rather complex radio 
equipment for each customer and also the fact that a satellite could not 
orbit in less than about 100 minutes, so that it was available only at 
these intervals when it is above the horizon at a point on earth.

The current system of satellite based navigation was thought of as 
early as 1973, but became fully operational only in the 90s. The first 
and still most popular of these was called Navstar Global Positioning 
System, which got shortened to just GPS. This was an US military 
initiative and soon the Russians had their own system called GLONASS. 
And now the Europeans are building a civilian administered system 
called Galileo to ensure availability of service which will be immune to 
the strategic compulsions of the Americans or Russians.

The principle of these modern systems is to find the range 
(distance) to four or more satellites by using the time delay in receiving 
their signals and then using this data to compute ones position. You 
may wonder how accuracy can be achieved given that light, and all 
electromagnetic waves, including radio, propagate at the tremendous 
speed of near 300,000 kilometers per second. However these days time 
can be measured more accurately than distance using atomic clocks 
and precisely tuned lasers and masers (the microwave version of laser). 
So much so the unit of distance; “meter” is now defined as the distance 
traveled by light in (a vacuum in) 1 / 299792458 fraction of a second.  

To understand how the range to the various satellites will fix the 
position we can attach four strings to four random points in a room 
and try to hold their free ends taut at a single point. One would soon 
realize that it is a unique point and that it is not possible to select a 
second point were all the strings can be held taut without changing 
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their lengths.  The geometrical argument is that points in space at a 
particular distance from a fixed point can be anywhere on a sphere 
whose radius is that distance. Two intersecting spheres will have 
common points along a circle, three intersecting spheres will have two 
common points, and four spheres can have only one common point. 
Thus it is sufficient to know the distance to four known locations to fix 
the position of a fifth point relative to the known points. 

To give global coverage and availability round the clock a large 
number of satellites are required. At least four of them should be visible 
from any point on earth. Fewer satellites are needed if they can be at 
great heights. But then the radio on them has to be very powerful to give 
a good signal strength on earth. Lower orbits will solve that, but then 
you need to have more of these satellites. So now the Galileo system 
will be at 23,222 kilometer altitude. They are to have 30 satellites. 
They will orbit the earth in three circular orbits inclined at 56 degrees 
to the earth’s equatorial plane. Of the 10 satellites in an orbit one will 
be a spare and the other nine operational. The American GPS system 
has 24 satellites at 20,200 kilometers, where again three are spares. 
The Russians have their satellites at 19,100 kilometer height. With 
such a system of satellites it should be possible to have at least four 
satellites above the horizon anywhere on earth at all times.

These satellites carry accurate atomic clocks to precisely synchronize 
their broadcasts. The timing is very important because radio waves 
cover 300 meters in just a microsecond. The clock technology 
continues to be a key factor in the story of navigation. The modern 
satellite clocks are accurate to a second in a million years. And they 
are synchronized to each other to an even higher precision. But 
what about the poor receivers which have to be cheap enough to be 
affordable to even hikers in the mountains, and be as compact as a cell 
phone? The clocks on receivers are in fact no better than the common 
digital wristwatches.  In addition to the time, the satellites also give 
data to compute their respective positions to a mind boggling degree 
of accuracy. So the cheap receivers start off by assuming that their 
clock is right, and then proceed to compute the ranges to the four 
satellites. Now, because the clock in the receiver is not in fact right, 
the ranges will not match with the fact that the signals were received 
simultaneously. (To go back to our demonstration with strings; the 
four strings of the given lengths cannot be held taut at a point.) The 
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computer in the receiver then finds the right time to make them 
match.  Thus it is possible to compute the right time. This is why 
these navigational satellites also find application in observatories and 
laboratories as a time and frequency standard.    

Today satellite navigation guides not only ships and aircraft in 
difficult weather, but cars in unfamiliar cities and even blind people in 
parks. The most demanding application is in detecting the deformations 
of the earth itself as the continental plates jostle each other. This is 
achieved by a technique called carrier wave tracking where besides the 
data from the satellites the phase of the radio carrier wave is also used 
to achieve accuracies of the order of a centimeter. Measuring the planet 
to an accuracy of a centimeter has become possible!! Early explorers of 
the planet like the legendary Cook or Magellan were often off their 
mark by hundreds of kilometers. We have come along way from those 
early days thanks to the strides in technology - time keeping in this 
case.  

[D Krishna Warrier]
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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 40. 
[BNN]

EKL Sudoku 61
[Hard]

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

6 5
1 8 6 2 3

7 1
8 4 6 9

In Forthcoming Issues
w Metal Fatigue: Basics and beyond. Many types of equipment, such 

as automobiles, pumps, aircrafts, turbines, etc.  fail due to fatigue. 

w Thoughts on Environment: Chief Seattle.

w Skill Development: It has to be distinguished from acquiring 
knowledge. Skill, the capability to do, can be physical, mental or a 
combination of both.

w The Virtual Nurse: In the hectic world of a hospital, a computer-
simulated nurse can be surprisingly comforting.

w Paper-Based Wireless Sensor: To detect trace amounts of a key 
ingredient found in many explosives.
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One who reads the newspaper about the political turmoil in 
the present day Iraq fails to remember that this country roughly 
corresponds to the Ancient Mesopotamia which was the cradle of one 
of the most antique civilizations in the world. This age-old culture 
flourished from the mid-fourth to the late first millennium BCE. As 
is true with any civilisation, the Mesopotamians also had their own 
theories about sleep. These writings were inscribed on clay tablets 
using a technique known as cuneiform or wedge-shaped. These sun-
baked tablets survived the ravages of time and huge quantities of these 
were excavated from the mounds of former settlements. They were 
deciphered from the mid-nineteenth century onwards. The cuneiform 
system of writing was used for several languages, chief among which 
was the Sumerian language.

These clay tablets carry extensive information on bedrooms 
furnished with beds, bedcovers and sheets made of linen used by the 
prosperous strata of society. References to mats made of reeds and 
palm leaves lead to the surmise that the poorer sections of society slept 
on mats.

Sleep was viewed as a different condition of consciousness in which 
messages regarding the past, present and future were received from 
higher spiritual sources. Prophetic powers were ascribed to them. They 
also provided guidance to the dreamer. The dream state transcended all 
boundaries of normal consciousness, carrying the dreamer to a divine 
world.  A popularly-held belief among the ancient Mesopotamians 
was that during sleep humans could communicate with paranormal 
beings. It could either be a communication from a divine source or it 
could be a form of contact sought by the dreamer.     

The ancient Mesopotamians gave considerable importance to 
dreams as it was believed that they might contain important messages 
from the Gods. Learned specialists carefully analysed king’s dreams. 
It was believed that the king could get significant dreams if he slept 
in the temple. A long inscription quotes the instance of a ruler of 
the city of Lagash, who spent the night in the temple. According 
to this source, a goddess named Nisaba appeared before him in his 
dream and directed him to build a temple for her. The writings of the 

Sleep and Dreams
Ancient Mesopotamian Belief   

General
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Mesopotamians depicted not only the vulnerability of the dreamer but 
also the possibility of the dream experience being an invigorating and 
a renewing one. Sleep was considered as a passageway through which 
the sleeper was swept along till he reached the world of dreams.  He 
was considered an insignificant visitor to this world.

The ancient inscriptions had references to sleep disorders such as 
sleeplessness (insomnia), sudden sleep (narcolepsy), sleep in which 
nightmares took place, etc. Such sleep disorders were considered as 
symptoms of diseases. They were also believed to result from worry 
and love-sickness. The Mesopotamians believed that all afflictions 
were caused by evil forces. Their texts contain descriptions of 
portents and the techniques for interpreting them. The treatment for 
afflictions lay primarily in destroying the evil forces. This remedy was 
supplemented by spells, incantations, rituals as well as the preparation 
and administration of medicines. There were numerous spells and 
incantations to soothe restless babies. Highly poetic metaphors were 
used in these incantations.

[Padma Mohan Kumar]

I Have Learned...
w I've learned.... That the best classroom in the world is at the feet 

of an elderly person. 
w I've learned.... That when you're in love, it shows. 
w I've learned.... That just one person saying to me, 'You've made 

my day!' makes my day. 
w I've learned.... That having a child fall asleep in your arms is one 

of the most peaceful feelings in the world. 
w I've learned.... That being kind is more important than being 

right. 
w I've learned.... That you should never say no to a gift from a 

child. 
w I've learned.... That I can always pray for someone when I don't 

have the strength to help him in some other way. 
w I've learned.... That no matter how serious your life requires you 

to be, everyone needs a friend to act goofy with.
(Written by Andy Rooney, who had the gift of saying so much with so few words) 

[Sourced by: Susy Mathew]
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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

•	 If we continue with business as usual, civilizational collapse is no 
longer a matter of whether but when.

•	 A business futurist examines what the new idea will mean for 
organizations and individuals in the coming decade, highlighting 
some of the key “beads” on the “data abacus.”

•	 RIM, the Blackberry company, struggles hard to compete with 
Apple’s category-defining iPad tablet. 

•	 Steve Jobs was not an idea man; he was a remix artist. He buffed and 
polished other people’s ideas until they gleamed with the holy light of 
irresistible retail commodities.

Books

 Hydroponic Food Production:
A Definitive Guidebook of Soilless Food-
Growing Methods  
Book by: Howard M. Resh, Ph.D. 
This book is a practical guide to soil-less 

cultivation and  known as the Bible of the industry. 
This methods book provides detailed information 
on how to design, set up and operate hydroponic 
culture systems. It also describes the most successful 
cultures to use with specific crops.  It has directories, addresses, 
references, bibliography and a complete index.
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 Energy and Climate
How to Achieve a Successful Energy Transition
Book by: Alexandre Rojey
Published by: John Wiley
As global energy resources diminish and 

energy demand increases from rapidly developing 
nations such as China and India, the threat to our 
environment and the security of our energy supply 
continues to grow.  There is an immediate need to 
move towards a clean and more sustainable energy model, warranting 
unprecedented innovation, with focus on more energy efficient 
technologies, new developments in fossil fuels, renewable  sources  like 
solar, wind, biofuels etc. In addition, hydrogen as an energy vector, 
new energy storage systems, hybrid vehicles and capture and long-term 
storage of carbon dioxide also need attention.

Ar t i c l e s

 Steve Jobs: An Appreciation
Brent Schlender, Steve Job's confident for more than two decades, 

shares some stories and personal photographs in this issue FORTUNE. 
Here are some excerpts: Jobs was as charismatic as Clooney and as 
manipulative as Machiavelli; his storied life was one of dissonances 
and conradictions; he proudly flouted authority, yet he embodied 
self discipline; would not suffer 'fools', but would not keep him from 
turning on the charm to woo a 'bozo' who had something he needed; 
he was the ultimate 'nano-manager' who never settled for anything but 
the extraordinary; he led a modest domestic life, was intensely private, 
and took his health very seriously, eventhough, his body utterly failed 
him, finally.

Magazine: FORTUNE, November 7, 2011

 Why Can’t the U.S. Learn? :
Education is the engine of social mobility. Steve Jobs, the legendary 

Apple fame was a college drop-out. An adopted son of working class 
parents, Jobs was an extraordinary individual and  his secondary 
education played a great role in making him so. He studied in 
Homestead High School in California, a first rate public school that 
gave him and Steve Wozniak, the   co-founder of Apple, a grounding in 
both the liberal arts and technology. This article discusses the decline 
in standards of  education in U.S. which now ranks 26th globally.

Magazine: TIME, November 14, 2011
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We have seen(EKL, Nov 2011) that over the last few decades thousands 
of programming languages and their dialects have evolved. It would be 
inappropriate to grade them as “best”, “poor” and so on because each 
language was developed as an answer to address issues confronting the 
professional community. We will look at some parameters that would 
generally characterize any effective programming language.
Expressive power and reasoning power

 In general, languages need to have two properties – expressive 
power and reasoning power. While the Natural languages are rich 
in expressive power, they lack reasoning power. On the other hand, 
the language of mathematics is rich in reasoning power but poor 
in expressive power. Computer programming languages have a 
reasonable level of expressive power and low levels of reasoning power. 
A programming language called LISP was designed explicitly to be 
rich in reasoning power. These two requirements are conflicting and 
language designers have to strike a balance. Popularity of a language 
however is determined by its expressive power and that explains why 
LISP did not become popular. 

Write a program that prints the numbers from 1 to 500. For 
numbers that are multiples of three, print "Humpty" instead of the 
number and for those that are multiples of five, print "Dumpty". 
For numbers which are multiples of both three and five print 
"HumptyDumpty". 

If you are a professional programmer or a serious student of IT 
and if you took more than 2 minutes to get it right or if you took 
more than 2 iterations to get it right, it is time for you to think of 
an alternate career.

User friendliness
User friendliness is a desirable feature of a programming language. 

The idea behind this feature is that an application user such as a Chartered 
Accountant or an Architect should be able to write the program himself 

Computer Programming Languages 
Evolution - Part II

General
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instead of seeking the help of professional programmers. When the end 
user communicates his needs to the middle man called programmer 
there is every scope for miscommunication because the programmer 
may not be familiar with the jargons of the domain and the specialist 
user may assume that what is obvious to him must be obvious to others 
too. As a result the programmer may develop a technically brilliant 
program that solves some problem and not the problem for which the 
user wanted a solution. 

Whiles users demand friendly features in a language, they do not 
return the favor by writing programs that can be read and understood 
by others. For example, a statement such as: 
SPEED = DISTANCE / TIME 
would make it clear for anyone reading the program that the speed 
of some moving object is being computed having known the distance 
traveled and the time taken. The same computational need will be 
achieved even if one writes:
QZX3F = JYBTC / SRYD
where JYBTC takes on the value of distance traveled and SRYD contains 
the time taken, but it makes the program obscure for someone else.

Similarly, even if the language allows one to use variable names of 
any length, it becomes unwieldy to write something like:
SALARY_ARREARS_FOR_FY_2008-09 = ….
Instead one can write:

ARREARS = … and add an annotation of what the statement 
achieves. 

Programmers have the wrong notion that by making their programs 
obscure, they would become indispensable to the organization!
Portability

Portability is another desirable feature of a programming language. 
Different manufacturers may develop language translators for varia-
tions of popular languages (their own dialects). The motivation may 
be to exploit special architectural features of a specific hardware and 
produce efficient code (that is a machine program that executes faster 
and/or occupies less memory). In the process the user loses the option 
of using the program on other hardware implementations. Hence Pro-
gramming Language Standards started appearing. The manufacturers 
were required to confirm that their implementation of a language 
conforms to Standards such as ANSI (American National Standards 
Institute) standards. This becomes all the more necessary for languages 
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such as Ada which have too many features and manufacturers choose 
to implement a subset of the full language. 
Links with OS

The programs even in their machine code form depend on support 
from Operating Systems for performing tasks such as Input/output 
and handling exceptional situations. Exceptional conditions could be 
in the form of an invalid address, an arithmetic overflow or interrupt-
ing a task when another task of higher priority has to be attended and 
resuming the original task afterwards. Hence the interface with specific 
OS programs becomes an issue for language developers to worry. Java 
for example does not produce machine specific code but produces a 
code for a generic virtual machine. Specific hardware then interprets 
the virtual code according to its own individualities. While the early 
programming languages attempted to shield the programmer from 
the OS world, OS concepts are increasingly falling in the domain of 
the programmer. Today a web programmer has to worry about aspects 
such as synchronization and concurrency. 
Learning pedagogy

We acquire proficiency in a Natural language in phases. We learn 
our mother tongue by listening to others speaking the language and 
trying to make out what they are talking. This is followed by learning 
the alphabets and learning to read a text. Finally we learn to write 
a text ourselves. While learning Natural languages other than our 
mother tongue, we skip the first step and start with alphabets. That 
is why most of us do a quick mental translation of ideas expressed in 
other languages into our mother tongue to understand them. However 
in the case of programming languages, we are straightaway taught to 
“write” programs. We miss the opportunity to learn to read others’ 
programs and this pedagogical gap creates handicaps later when we are 
expected to “maintain” programs developed by others. 

In a person-to-person commu-nication, nuances of thoughts could 
be conveyed through diction, modulation, accent, shouting, whispering 
and so on. In the absence of these signals, the programming language 
has to be precise in its meaning. Most programming languages suffer 
from a malady called context dependency. This makes arguing about 
the correctness of programs difficult. For instance a token such as 
ABC(7) may mean declaration of a single dimensional array called 
ABC that can have at most 7 elements or refer to the 7th element of 
an array called ABC or invoke a function called ABC with 7 as the 
argument. 
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Some languages are more forgiving and liberal than others in the 
sense that they place fewer restrictions on the user. For example, some 
languages allow mixing of the types of variables taking part in an 
operation while some others are strict about allowing only compatible 
types. An expert programmer can exploit the freedom to produce 
elegant or efficient code while at the same time a novice programmer 
may get into difficulties if he misuses the freedom.
Know the music behind the sound

Language is not just the syntax. If one learns a language only through 
its syntax, he has to spend an equal amount of time in learning any 
new language. On the other hand if one understands the principles 
behind the language, he can learn a new language in a shorter time 
because he will know what questions to ask - how to do (a) input/
output (b) assignment (c) iteration and (d) transfer of control. A 
computer program is an expression of an idea. The syntax is incidental. 
It is used to encapsulate the idea. Proficiency in manipulating syntax 
would be of limited use if one does not understand the fundamental 
dynamics behind the idea. Learning all about paints and brushes does 
not make one a good painter. Expertise with notations of musical 
notes does not make one a good musician. Similarly knowledge of 
the syntax of Java does not make one an ace Java programmer. The 
issue becomes all the more important when one has to incorporate 
into one’s program components from an external source or even from 
an internal library of reusable components. These cannot be done in 
a mechanistic manner. Do not concentrate only on the sound, delve 
deep into the music underneath.

[R Narayanan]

Just one mental shift - focusing on the abundance 
of your environment-switches your psychological 
settings so that your life automatically improves in 
many areas you may think are unrelated. This is 

essentially a leap from fear to faith.

- Martha Beck
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General

My mom had only one eye. I hated her… She was such an 
embarrassment. She cooked for students and teachers to support the 
family. There was this one day during elementary school where my 
mom came to say hello to me. I was so embarrassed.

How could she do this to me? I ignored her, threw her a hateful 
look and ran out. The next day at school one of my classmates said, 
‘EEEE, your mom only has one eye!’

I wanted to bury myself. I also wanted my mom to just disappear. 
I confronted her that day and said, ‘If you’re only gonna make me a 
laughing stock, why don’t you just die?’

My mom did not respond… I didn’t even stop to think for a second 
about what I had said, because I was full of anger. I was oblivious to 
her feelings.

I wanted out of that house, and have nothing to do with her. So I 
studied real hard, got a chance to go abroad to study.

Then, I got married. I bought a house of my own. I had kids of my 
own. I was happy with my life, my kids and the comforts. Then one 
day, my Mother came to visit me. She hadn’t seen me in years and she 
didn’t even meet her grandchildren.

When she stood by the door, my children laughed at her, and I 
yelled at her for coming over uninvited. I screamed at her, ‘How dare 
you come to my house and scare my children!’ GET OUT OF HERE! 
NOW!!!’

And to this, my mother quietly answered, ‘Oh, I’m so sorry. I may 
have gotten the wrong address,’ and she disappeared out of sight.

One day, a letter regarding a school reunion came to my house. So 
I lied to my wife that I was going on a business trip. After the reunion, 
I went to the old shack just out of curiosity.

My neighbors said that she died. I did not shed a single tear. They 
handed me a letter that she had wanted me to have.
‘My dearest son,

I think of you all the time. I’m sorry that I came to your house and 
scared your children.

I was so glad when I heard you were coming for the reunion. But I may 
not be able to even get out of bed to see you. I’m sorry that I was a constant 
embarrassment to you when you were growing up.

My Mom had Only One Eye

(Contd.)
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You see……..when you were very little, you got into an accident, and 
lost your eye. As a mother, I couldn’t stand watching you having to grow up 
with one eye. So I gave you mine.

I was so proud of my son who was seeing a whole new world for me, in 
my place, with that eye.

With all my love to you, Your mother.’
[Sourced by: Susy Mathew]

Facts to Ponder
w The "sixth sick sheik's sixth sheep's sick" is said to be the toughest 

tongue twister in the English language. 
w	Bullet proof vests, fire escapes, windshield wipers and laser 

printers - all were invented by women. 
w	A crocodile cannot stick its tongue out. 
w	All polar bears are left handed. 
w	Butterflies taste with their feet. 
w	Elephants are the only animals that can't jump. 
w	In the last 4000 years, no new animal has been domesticated. 
w	Rats multiply so quickly that in 18 months, two rats could have 

over a million descendants. 
w	People say "bless you" when you sneeze because when you 

sneeze, your heart stops for a millisecond. 
w	If you sneeze too hard, you can fracture a rib. If you try to 

suppress a sneeze, you can rupture a blood vessel in your head or 
neck and die. So good to bless  sneezing person.

EKL Sudoku 61
Solution

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

Crashes, Crises, and Calamities 
How We Can Use Science to Read the Early-
Warning Signs
Book by: Len Fisher
Published by: Basic Books

We’re never away from some possible disas-
ter.  While Japan reels from a tsunami and an 
earthquake, U.S. states are being ravaged by 
tornadoes, and the U.S. economy is still limp-
ing along after the financial crisis. But what if 
there was some way for us to predict when a disaster was about to oc-
cur?  Len Fisher, a research scientist and winner of the Ig Nobel Prize 
(for scientists who make discoveries that “first make people laugh and 
then make them think”),  explains the business of calamity prediction 
in this book “Crashes, Crises, and Calamities.” There are signs we can 
look for that an ecosystem, a banking system or even a marriage has 
been knocked off balance and is heading for a wreck. Impending col-
lapses are broadcasting signals of erosion long before they crumble - and 
the signs, he argues, aren’t hard to follow if we know how to read them. 
 “Crashes, Crises, and Calamities” is a toolkit for understanding what 
is at stake in our lives and for the planet — and what happens when 
we don’t understand what a disaster looks like in the making.  The 
future is uncertain. But science can help foretell what lies ahead. 
     Drawing on ecology and biology, math and physics, the book 
offers four fundamental tools that scientists and engineers use to 
forecast the likelihood of sudden change: stability, catastrophe, com-
plexity, and game theories.   Len Fisher demonstrates how we can fore-
see and manage events that might otherwise catch us by surprise. 
Contents:     
�	A potted pre-history of prog-

nostication
�	Do animals have crystal balls?
�	The future eclipsed
�	Galileo's hell
�	How disasters happen
�	The stress of it all
�	Runaway disaster
�	The balance of nature and the 

nature of balance

�	Imminent catastrophes
�	Reading the signs
�	The chaotic ecology of dragons
�	Teetering on the brink of catas-

trophe
�	Models and supermodels
�	Beware of mathematicians
�	Weak signals as major early-

warning signs
�	Summary: The future of 

forecasting.
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Books Scan

Globish
How the English Language Became the 
World’s Language
Book by: Robert McCrum
Published by: W. W. Norton & Company

The rise of English as the leading language 
for international communications makes 
a fascinating story and Robert McCrum, 
the author, tells it well in Globish: How 
the English Language Became the World’s 
Language. During the Dark Ages, many 
Anglii migrated to England, where their German dialect gradually 
evolved into the English language of today. Along the way, 
English picked up words from French, Latin and other languages. 
       Living on an island, the English people became intrepid 
seafarers, who carried their language around the world. Today, every 
continent has a substantial group of English speakers, and English 
has gained increasing importance as a lingua franca, a language 
used among people who do not share the same mother tongue. 
Other languages, such as Greek, Latin and French, have served this 
purpose in the past, but English is now the most popular choice. 
     The need for a lingua franca has intensified in recent years with the 
growth of travel and international sports, as well as the globalization of 
the economy. To succeed in today’s world, individuals and governments 
alike recognize the value of knowing how to speak and read English.

McCrum quotes the Prime Minister of Singa pore: “Speaking good 
English does not mean using bombastic words or adopting an artificial 
English or American accent. We can speak in the normal Singa pore 
tone, which is neutral and intelligible.” McCrum  adds: “Neutral and 
intelligible: this is an exact description of Globish.”
Contents:
Part One - Founders
1. In the Beginning: Four Invasions and a Cultural Revolution
2. Defeat into Victory: The DNA of Self-Expression
3. 'Lighte Englisshe': Medieval Mass Communications
4. Eating Paper, Drinking Ink: Shakespeare & Co.
Part Two - Pioneers
5. 'A Whole Country of English': Re-inventing Freedom and Origi-

nality
6. 'Common Hopes and Common Dreams': Lighting Out for the 

Territory
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Bill Shapiro says in the Editor’s column of 
this issue:

Memory. So puzzling, and so frustratingly 
unpredictable. Why do we, as a culture, 
immortalize some figures (like Audrey 
Hepburn), while consigning so many others, 
even the once-mighty or beloved (like Silent Era actor William 
Haines), to the shadows? Perhaps the answer is this: The people who 
loom large in our shared recollection do so because they've created an 
indelible line through history: What came after them is dramatically 
different from what came before.

In this special issue, LIFE.com looks at 20 legendary figures- in the 
arts, politics, science and sports - who have appeared in the pages of 
LIFE magazine. From that day in November 1936, when LIFE first hit 
news-stands, and through the decades that followed, the magazine sent 
the world's best photographers to capture inspiring, influential and 
revolutionary men and women. At the time they were photographed, 

Journals Scan
LIFE
November 2011; Supplement to TIME magazine 
Special Issue: Life’s Legends - 
20 Who Shook the World

7. 'The Audacity of Hope': From Slavery to Redemption
Part Three - Popularisers
8. Rule, Britannia!: How England Became British
9. East, in a Western Voice: The People's Empire
10. 'At the Top of the World': The Imperial Swan Song
Part Four - Modernisers
11. 'A Willingness of the Heart': The American Century I
12. 'The Unity of the English- Speaking Peoples': The American 

Century II
13. 'The World At Your Fingertips': From Google to Globish, 1989-

2009
Part Five - Globalisers
14. One World, One Dream: 'Conquer English to Make China 

Strong'
15. 'Virtually Running America': India, the Far East and Beyond
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not all were the icons they would become. But there is something that 
all of the personalities celebrated here shared: Their status as legends 
was in no small part the result of personal struggles against prejudice 
or poverty or whatever their peers and rivals warned were the absolute 
limits of human potential. In the end, it's that tenacity in the face of 
doubt and rejection; the drive to accomplish something breathlessly 
new - something that changes the way we live, think and dream - that 
we honor and remember.

Journals Scan

The Futurist
Forecasts, Trends, and Ideas about the Future
September - October  2011

Technology and humanity are co-evolving 
in ways that past generations had never imag-
ined possible.  With unprecedented levels of 
innovation come new societal tensions and cul-
tural clashes. People everywhere are challenged 
to adapt to accelerating change. 

We're all used to thinking of cognition as something that happens 
within individuals. Now we are seeing augmented cognition built into 
weapons systems in Iraq, automated cognition built into our automo-

List of 20 Legends:
1. Marlon Brando: Leading Man
2. Jackie Robinson: Game Changer
3. Marilyn Monroe: 

 American Mona Lisa
4. Martin Luther King Jr: 

 Conscience of a Nation
5. Chuck Yeager: Speed Chaser
6. Winston Churchill: 

 Lion of Britain
7. Georgia O'Keeffe: Desert Bloom
8. Margaret Bourke-White: 

 Eyes of the World
9. Edmund Hillary: Towering Force
10. Ingrid Bergman: The Spellbinder

11. Edwin Hubble: The Seer
12. Muhammad Ali: The Fighter
13. Frank Lloyd Wright : The Visionary
14. Audrey Hepburn: Bright Star
15. Yves Saint Laurent: Style Maker
16. Marian Anderson: 

 Voice of America
17. Mahatma Gandhi: Man of Peace
18. Isamu Noguchi: 

 Modernist Master
19. Franklin Delano Roosevelt: 

 The People's President
20. Sophia Loren: Passionate Artist 
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biles, and human memory collected in Google. We're diffusing cogni-
tion across integrated human-technology networks. What you have 
is not just humans networking with other humans, but humans in 
integrated human-technology networks functioning differently than 
they were before. Cognition may be going away from the individual 
and more toward a techno-human network function. This represents a 
profound change in our cognitive patterns. In the past, we had to carry 
more in our brains.

That is not to say that we're getting more intelligent as a culture. We 
have different kinds of intelligence. Acting in the face of uncertainty 
and disagreement seems to be as difficult as ever. Part of the problem is, 
on the one hand, excessive optimism that we can solve big challenges 
like climate change or terrorism with more analysis and more 
information, and, on the other hand, the belief that we're completely 
screwed. The technological optimists are as much a problem as the 
Luddites, because they have a one-sided view that we can solve all our 
problems if we just apply enough technology and reason. This kind of 
black-and-white dichotomy is not helpful given the actual complexity 
of socio-technological evolution. 

A discussion on these aspects appears in this issue. 
Contents:
	The Coming Robot Evolution Race: Homo Sapiens may have 

‘won’ the evolutionary race to protect humankind, but artificial 
intelligence and robotics will evolve faster and farther.  Rather than 
compete with them, we may do well to make them our allies and 
co-evolve.

	Thank You Very Much, Mr Roboto: Japan’s unique research and 
development environment for robotics telegraphs. 

	Exploring New Energy Alternatives: Options for the world’s energy 
future may include surprises, thanks to innovative research under 
way around the world. For example, nanotechnology offers a tool 
to create designs that convert energy more efficiently- nano-scale 
antennas could be built to capture infrared light (which we cannot 
directly see but experience as heat) from the Sun.

	Five Principles of Futuring as Applied History: A theoretical 
framework for developing more credible and useful forecasts. The 
goal is to help individuals and organisations improve long-term 
foresight and decision making. 

[Source: EKL Info Library]
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Energy

Wind Energy
Global Scenario

Wind power technology dates back many centuries - Hero 
of Alexandria used a simple windmill to power an organ whilst 
the Babylonian emperor, Hammurabi, used windmills for an irrigation 
project as early as the 17th century BC. The Persians built windmills in 
the 7th century AD for milling and irrigation and the typical ‘European 
windmill’ came into existence in 13th 
century.  

 At the end of the 19th century there 
were more than 30,000 windmills in 
Europe, used primarily for the milling 
of grain and water pumping. The first 
wind powered electricity was produced 
by a machine built by Charles F. Brush in Cleveland, Ohio in 
1888.  It had a rated power of 12 kW (DC).  
Some windmill statistics of recent times:

In 2009, the United States set a new record of 10,000 MW installed. 
But in 2010, it fell to 5,000 MW. China installed nearly 14,000 MW 
in 2009 and surpassed it in 2010 by installing in excess of 16,000 
MW. In 2010, China became the world leader in installed capacity 
with over 42,000 MW of wind generation, compared to 40,000 MW 
in the U.S. Annual outlooks for the next few years look like 5-8 GW 
per year for the United States and around 15 GW per year for China. 
China has assumed the position of leader in annual and cumulative 
installed wind capacity in the world.

Germany and Spain are the European leaders with 27 GW and 20 
GW total installed wind capacity, respectively, accounting for over 
half of the European installed wind capacity of 86 GW. India has an 
installed capacity of 14158  MW as on March  2011 and  is ranked 5th 
in the World.

 It is expected that in the 2013-2015 period, Asia will surpass 
Europe as the leader in installed capacity, with approximately 175 GW 
compared to 145 GW. North America is projected to reach 95 GW 
by the end of 2015.

[Source: IEEE Power and Energy Nov.- Dec. 2011]
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The Last Word
If you have something to do that is worthwhile doing,  
don't talk about it, but do it. After you have done it,  

your friends and enemies will talk about it.
 - George W. Blount
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