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Conqueror Alexander the Great established an empire that 
spanned three continents and ruled as the king of Macedonia for over 
eight years. A great visionary and leader, he united his countrymen 
through a common language and culture. 

Alexander fell ill at the early age of 33 in 323 BC, and while 
helplessly waiting to breathe his last, he called his generals and 
conveyed three last wishes to act on: “My first desire is that I want my 
physicians to carry my coffin because people should realize that the 
physicians are powerless and cannot save a person from the clutches 
of death. Secondly, the path leading to my graveyard be strewn with 
gold, silver and precious stones from my treasury, to tell people that 
not even a fraction of it will come with me. Lastly, both my hands 
be kept dangling out of my coffin to show people that I came empty 
handed into this world and go back, also empty handed”. 

In our daily life, we see people around us spending all their time 
and effort to amass wealth through several means - lie, cheat, rob, 
steal, betray friends and family, even risk their lives through hard 
work, at the cost ones own health! I vividly remember a scene from 
a movie in which a rich man accompanied by his servant walks 
through the street at midnight on receiving a distress call from his 
farm. He stops suddenly on seeing a person sleeping blissfully on 
the open verandah of a small shop and enviously remarks: What a 
lucky man! No worries in life. 

Of course, all the developments in this world are owing to a 
number of people who toiled, in the process making money too. 
But, I am referring to the other kind whose sole aim is to make 
money by hook or by crook, which they have to leave behind when 
they depart from this mother earth. 

The following words of wisdom often spring up in my mind 
when I also fall prey to the tempting chances blocking my mind 
from the opportunities in front to help some needy:

I shall pass this way but once; any good therefore that 
I can do, or any kindness that I can show - let me 
not defer nor neglect it, for I shall not pass this way 

again. 
Let us make use of every occasion to show our 

empathy, as we may not come this way another 
time.
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Longan
Multi-beneficial Cat’s Eye Fruit
Longan, Dimocarpus longan, is a subtropical tree native to South 

and Southeast Asia, in the Indomalaya ecozone known for its edible 
fruit, also known by the same name or sometimes longyan in English. 
Lungan, dragon eye, longana, longanier, leng-keng, etc. are other 
names by which it is known. The fruit is known as Muthalippazham in 
Tamil. In Chinese, it is known as Mandarin Pinyin. The term literally 
means ‘dragon eye’. The Malaysian word for longan has the meaning 
‘cat's eye’. This may be because when the translucent flesh of the fruit 
is taken out of its shell, it looks like an eyeball with the small black seed 
showing through the flesh like a pupil. Immature fruits are tasteless. 
The mature longan fruit has a dark, smooth skin, the inside of which 
is netted and tastes sweet.  Fruits vary in size, but are usually about the 
size of a very large grape. The fruit is edible, extremely sweet, juicy and 
succulent. Apart from being eaten fresh, it is also often used in soups, 
snacks, desserts, and sweet-and-sour foods, either fresh or dried, and 
sometimes canned with syrup.

General
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Dried longan, called guìyuán in Chinese, are often used in Chinese 
cuisine and sweet dessert soups. In Chinese food therapy and herbal 
medicine, it is believed to have an effect on relaxation. In contrast with 
the fresh fruit, which is juicy and white, the flesh of dried longans 
is dark brown to almost black. In Chinese medicine the longan is 
thought to give internal ‘heat’. 

 Many longan varieties 
follow a fruiting cycle whereby 
a good crop year is followed by 
one or more bad years. Some 
commercial varieties have 
been developed that fruit on 
a more regular basis. Rain is a 
major nuisance in harvesting 
and transporting the fruit 
to market, drying sheds and 
processing plants.

The longan tree is 
handsome, erect, up to 12 m in height with rough-barked trunk and 
long, spreading, slightly drooping, heavily foliaged branches. The 
evergreen, alternate, paripinnate leaves have 4 to 10 opposite leaflets, 
elliptic, ovate-oblong or lanceolate, blunt-tipped10 - 20 cm long and 
3.5 - 5 cm wide; leathery, wavy, glossy-green on the upper surface, 
minutely hairy and grayish-green beneath. 

The fruits, in drooping clusters, are globose, 1.25 - 2.5cm in 
diameter, with thin, brittle, yellow-brown to light reddish-brown rind, 
more or less rough, with protuberances much less prominent. The 
flesh (aril) is mucilaginous, whitish, translucent, somewhat musky, 
sweet. The seed is round, jet-black, shining, with a circular white spot 
at the base, giving it the aspect of an eye.

Longan is commonly grown in China, Thailand, Cambodia, Laos, 
Vietnam and Taiwan. It was introduced in India in 1798. It is seen in 
southwestern India and the forests of upper Assam and the Garo hills, and 
is cultivated in Bengal and elsewhere as an ornamental and shade tree.  

There are a few varieties of longan named in Chinese and Southeast 
Asian languages as 'Hei ho shih hsia', black-seeded, 'Chin ch' i ho shih 
hsia', brown-seeded, 'Wu Yuan' ("black ball"), 'Tsao ho' ('Early Rice'), 
'She p' i' ('Snake skin') and 'Hua Kioh' ('Flower Skin'). There are 
two improved varieties grown extensively in Taiwan–'Fukien Lungan' 
('Fukugan') and possibly a mutant of 'Fukien', known as 'Lungan 
Late'. A superior variety of longan, is the 'Kohala', from Hawaii. 
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Food Value: 
Longans are much eaten fresh, out-of-hand, or from the can in 

which it floats in its own juice. The longan can also be cooked with 
delicious results. Longan is sometimes used in fruit salads, sweet and 
sour dishes and as garnish for cocktail drinks. The Javanese and the 
Chinese dry the fruit and then use it as a tea drink. In China, they are 
canned in syrup or dried. The canned fruits were regularly shipped 
from Shanghai, Hong Kong and Taiwan to the United States. Dried 
product is black, leathery and smoky in flavor and is mainly used 
to prepare an infusion drink for refreshment. A liquor is made by 
macerating the longan flesh in alcohol.

The edible portion content of longan fruits ranges from 67 to 78% 
of the whole fruit. Composition of longan per 100g edible portion is 
: water 72.4g, protein 1.0g, fat 0.5g, carbohydrates 25.2g, fibre 0.4g, 
ash 0.5g,  calcium 2 mg, phosphorus 6 mg, iron 0.3 mg, vitamin A 28 
IU, vitamin B10.04 mg, vitamin B2 0.07 mg, niacin 0.6 mg, vitamin 
C 8 mg. The energy value averages 458kj/100g. The sugar content of 
longan fruit is quite high.  
Medicinal Uses

The flesh of the fruit is administered as a stomachic, febrifuge and 
vermifuge, and is regarded as an antidote for poison. The fruit is said to 
invigorate the heart and spleen, nourish the blood and have a calming 
effect on the nervous system. 

A decoction of the dried flesh is taken as a tonic and treatment 
for insomnia and neurasthenic neurosis. In both North and South 
Vietnam, the "eye" of the longan seed is pressed against a snake-bite 
with the belief that it will absorb the venom.

Leaves and flowers are sold in Chinese herb markets. The leaves 
contain quercetin and quercitrin. Burkill says that the dried flowers 
are exported to Malaysia for medicinal purposes. The seeds are 
administered to counteract heavy sweating and the pulverized kernel, 
which contains saponin, tannin and fat, serves as a styptic.
Other Uses

The seeds, because of their saponin content, are used like soapberries 
for shampooing the hair. The seeds and the rind are burned for fuel 
and are part of the payment of the Chinese women who attend to the 
drying operation. While the tree is not often cut for timber, the wood 
is used for posts, agricultural implements, furniture and construction. 
The heartwood is red, hard, and takes a fine polish.

[CGS]



November 2011Executive Knowledge Lines7

What are Ruby, Perl, and Coral apart from being precious stones?
What are Tea, Coffee(script) and Oak apart from being trees/plants?
What are Green, Red, Blue and Yellow apart from being colors?
What are Python, Cobra and Squirrel apart from being creatures? 
They are among the thousands of computer programming lan-

guages evolved over the last few decades to facilitate communication 
between the user and the computer. Languages such as English and 
Hindi serve the purpose of conveying our thoughts to others. These 
are called Natural languages. We have other kinds of languages such 
as the language of Mathematics, language of Chemistry, language 
of Music and so on. These are specialized languages specific to their 
respective domains.
Computer and its language

Similarly every computer is designed to understand its own unique 
language called its machine language. The hardware of the computer 
interprets commands expressed in its language and performs the desired 
function for us. For example, a binary sequence such as 01011011  
11001100  01111110 may mean Add (the first eight bits may denote 
the operation to be performed) the two numbers that are stored in the 
addresses 11001100 and 01111110. 

 It is next to impossible for a lay user to write the instructions at the 
hardware level even for a relatively simple application. It is tiresome 
and error prone. Hence computer manufacturers provide the facility 
of letting the user write a program in one of the high level languages 
and they provide a translator (often called a compiler) that transforms 
the source level code into the machine code. Since the thoughts 
of the programmer have to be faithfully captured, the high level 
language should have unambiguous rules of syntax and semantics. 
We cannot allow the elegance and luxury of idiomatic expressions or 
flowery usages. For example we cannot expect a machine translator 
to understand that “It rained cats and dogs” means it rained heavily. 
Thus, a statement such as “My computer supports ALPHA language” 
means that my computer has software that translates source programs 
written following the rules of ALPHA language into my computer’s 
machine language.

Computer Programming Languages
Evolution - Part I

General
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Programming languages
The evolution of computer programming languages owes its origin 

to the concept of “stored program” enunciated by John von Neumann 
in 1945. While using a calculator we execute one instruction after 
another sequentially. The calculator cannot remember a sequence of 
instructions. A stored program system allows the entire sequence of 
logic to be conveyed in one lot. This sequence of instructions, called 
a program, can then repeatedly act on several sets of data. The idea of 
stored program conceptually partitions the computer memory into two 
areas- one area holding the program and the other holding the data. 
Stored-program computers were advanced versions of the computers 
of the early 1940s, such as the ENIAC which were “programmed” by 
setting switches and inserting patch leads to route data and to control 
signals between various functional units. 

Augusta Ada Byron, daughter of the famous English poet Lord 
Byron worked with Charles Babbage’s early mechanical general-purpose 
computer called the “analytical engine”. Her notes on the engine written 
in 1842 include what is considered as the first “algorithm” intended 
to be processed by a machine. The algorithm she encoded was the 
one to calculate Bernoulli numbers. For this reason Ada is considered 
the World's First computer programmer. While everyone including 
Babbage focused their attention on the number crunching abilities of 
the machine, Ada foresaw the capability of computers beyond mere 
calculating. When the United States Department of Defense wanted 
to unify and standardize the hundreds of programming languages used 
by them, they invited proposals from language designers. The finally 
chosen candidate was named “Ada”, as a tribute to the first programmer. 

FORTRAN, PASCAL, ALGOL, COBOL, and C are some of the 
early programming languages. C++, JAVA, C# are some of the later 
generation of languages. As far as the user is concerned he would prefer 
a language that is as close to Natural language as possible so that he can 
command the computer in the same way he commands his servant to 
go and buy vegetables. The more distant the language is from the ma-
chine (and hence the nearer it is to the user), the more complex would 
be the effort in developing the translator. However the day may not be 
far off when computers would be enabled to act on spoken commands. 
Procedural and object oriented languages

Computer languages of the early generation were called Procedural 
languages and have become out of fashion in the sense that no new 
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program gets written in them. Languages such as FORTRAN, ALGOL, 
COBOL, Pascal and C belong to this category. Their main focus was on 
performing a function (algorithm) and it was the user’s responsibility 
to supply it with the correct data. The process of transferring data 
from a main program to a subprogram performing a function gave 
rise to some subtle errors difficult to diagnose. This was also the time 
when languages were strongly associated with domains – for example 
FORTRAN was the preferred choice for scientific applications and 
COBOL for commercial applications. This compartmentalization 
started disappearing with the advent of the C language. 

Object oriented languages have become the most widely used 
languages during the last three decades. In a crude sense, these 
languages give importance to nouns and tag on associated verbs 
that can meaningfully go with the nouns. The procedural languages 
placed emphasis on the action and the actors became incidental. OO 
languages bundle together data and the operations that are permissible 
on the data in a single entity called object; programs are then nothing 
but collections of interacting objects.

Concepts such as data abstraction, encapsulation, inheritance, 
polymorphism and operator overloading have made object oriented 
programs robust. The objects have defined characteristics and they 
know what operations they are allowed to undergo and are gener-
ally responsible to maintain their integrity. Ease of maintenance 
and higher degrees of reusability are claimed with object oriented 
implementations. Smalltalk (1970) was a simple and perhaps the first 
object oriented language. There have been attempts to forcefully infuse 
object oriented features into languages not originally developed for the 
purpose. Eiffel is an example of a genuine object oriented language. 

There are other categories of programming languages developed 
during specified periods to address specific needs. For example Func-
tional programming languages and Logic programming languages were 
developed to facilitate Artificial Intelligence (AI) applications. In the 
modern days Markup languages such as HTML have been developed 
to address web programming and multimedia applications.
Choosing a programming language

The solitary programmer who loves his work can program in the 
language of his choice. 

Most working programmers have very little freedom to choose 
the language they will use. Generally, the decision is made by project 
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Dennis M Ritchie born in 1941, after graduation 
in Applied Mathematics, joined AT&T Bell 
Laboratories in 1967. He significantly contributed 
to the Multics project, then a joint effort of Bell 
Labs, MIT, and General Electric. He developed a 
compiler for the BCPL language on the Multics 
machine (GE 645) and on the GE 635 under the 
GECOS system. Also, he wrote the compiler for 
ALTRAN, a language and system for symbolic 
calculation.

Subsequently, he worked with Ken Thompson in creating the 
Unix operating system. After Unix had become well established in 
the Bell System and in a number of educational, government and 
commercial installations, it was transported to the Interdata 8/32, 
thus demonstrating its portability, and laying the groundwork for the 
widespread growth of Unix: the Seventh Edition version from the Bell 

Computer World 
Loss of  Two Pioneers

managers or clients who may be making a business decision, rather than 
a technical one. The considerations behind the decision may involve 
constraints such as (a) optimal use of existing development tools, (b) 
proficiency of majority of team members (c) reducing training costs on 
new languages. Clients may also dictate the decision because they want 
to use the program in an interoperable fashion with other applications 
and they do not want to face language incompatibility issues.

It is fashionable among some ill-informed IT workers to ridicule 
programming as a low level activity. This is far from the truth. 
Programming will flourish and remain a creative, noble and challenging 
task as along as digital computers are around.

In the next issue we will look at qualities that will differentiate an 
effective programming language from others.              [R Narayanan]

Dennis M Ritchie

In October 2011, the world lost two pioneers in the area of computer 
science – Dennis M Ritchie and John McCarthy. The former is regarded 
as father of C programming language and the latter as father of LISP 
programming language.



November 2011Executive Knowledge Lines11

Labs research group was the basis for commercial Unix System V and 
also for the Unix BSD distributions from the University of California 
at Berkeley. One important technical contribution Dennis Ritchie 
made to Unix was the Streams mechanism for interconnecting devices, 
protocols, and applications.

Ritchie's innovations don't end with devising a small, powerful 
and incredibly popular computer language. He also contributed to the 
Unix operating system, which is the basis for the operating system 
that runs Apple's desktop computers as well as the freely available 
operating system Linux. If it weren't for Ritchie, Apple's - and many 
other company's - innovations might never have been accomplished.

Until his untimely death, his pioneering innovations revolutionised 
the world of computing. Small, elegant, and yet incredibly powerful, 
his work has burrowed its way deep into every area of modern life. 
His legacy lives on in desktop computers, iDevices, and even Android 
phones.John McCarthy born in 1927 is also considered a visionary of 
"Utility Computing"- the forerunner of today's cloud computing. 
He was an important figure in the fields of 
"Artificial Intelligence" (AI) and the design 
of computer languages. He was the principal 
author of a 1955 proposal that is credited 
with coining the term "Artificial Intelligence." 
Over the next four years, McCarthy designed 
and implemented LISP, a powerful computer 
language that is still widely used to develop 
Artificial Intelligence (AI) applications. In 
1965, he founded Stanford's Artificial Intel-
ligence Laboratory. In 1971, both McCarthy 
and Dennis Ritchie were recipients of the Turing Award, regarded by 
many as computer science's Nobel Prize.                       [CGS]

John McCarthy

Introduced in 1991 by the International Diabetes Federation 
(IDF) and  WHO, World Diabetes Day is observed  every 
year on November 14,  the birthday of Canadian surgeon 
Dr Frederick Banting,  who, along with Charles Best, was 
instrumental in the discovery of insulin in 1922, a life-saving 
treatment for diabetes patients. Dr Banting and  Prof. J.J.R. 

Macleod, shared the Nobel Prize in Medicine for insulin discovery in 1923.
The Day was established to raise awareness on diabetes epidemic and 

demand improved care for people living with diabetes and to prevent diabetes 
for the millions more at risk.
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Technology in Perspective

Technology
Through the Ages - Part VI

“If I have seen further, it is by standing on the shoulders of giants.”
– Isaac Newton

These self-effacing words of humility from one of the sharpest 
minds in all history express but a universal fact. Newton was inspired 
and aided by the work of earlier scientists like Copernicus, Kepler and 
Galileo. As a rule, the contributions from scientists spring from the 
juxtaposition of tool, problem and intellect. This reflects the innovative 
spirit and ability characterizing Homo sapiens.
The Dawn of Modern Science 

“I, ……………..son of ………………. , aged 70, being brought to 
judgment, abandon the false opinion which maintains that he Sun is the 
center and immovable, and I will not hold, defend or teach the said false 
doctrine in any manner”. 

Thus did the trendsetter of modern science pretend to accede to 
the authorities to avoid death penalty for heresy. He lived another 
eight years, and a year after his natural death, the middle finger of his 
right hand was detached for preservation in the Museum of History 
of Science in Florence, Italy. The man in question is Galileo of Galilei 
(1564 – 1642).

Galileo marks a turning point in the history of scientific endeavor 
when it took a new direction by rising from the armchair, questioning 
the efficacy of the earlier conceptions of nature acquired by thought 
alone and in alliance with established authority, thereby taking the 
first faltering steps down the path of modern science. It is possible that 
Galileo was neither the first nor the only one responsible for the path 
breaking scientific revolution starting in the 17th century. Yet he is the 
one generally regarded as an icon in the great journey of science whose 
hallmark is the powerful combination of speculation, contemplation 
and the ultimate dependence on publicly verifiable experimental 
observation.

As if Nature did not wish to be free from the continual scrutiny by 
man, yet understood entirely, a most brilliant star of modern science 
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Eponymous Laws
It is not that in earlier times there were no eponymous Laws 

(bearing names of individuals). Examples are Archimedes Principle 
and Pythagoras Theorem, but they were few in number. On the 
contrary, many major scientists started having basic laws of nature 
named after them. This was the greatest mark of achievement. Some 
examples can be seen below :
Hooke’s Law: Robert Hooke published his law of elasticity in 1678.
Bernoulli’s Principle: Daniel Bernoulli (1700-1782) published his 
landmark work Hydrodynamics in 1738, which dealt with a variety 
of aspects of fluid flow. Application of this principle spreads over a 
wide area including airplane.
Boyle’s Law, Charles’s Law: These Laws formulated respectively 
by Robert Boyle (1627-1691) and Jacques Charles (1746-1823) 
describe the behavior of gases in terms of pressure, volume and 
temperature. These principles lie at the heart of Steam Engines, 
Refrigeration and Diesel Engines. 
Pascal’s Law: Enunciated in 1653, this law deals with the isotropic 
nature of hydrostatic pressure and transmission of pressure, the 
latter being the principle behind the hydraulic press.
Kepler’s Laws: Johannes Kepler (1571-1630) formulated his 
famous Laws of Planetary Motion during the early decades of the 
17th century. The explanation of the science behind these Laws was 
left to the genius of Isaac Newton.
Newton’s Laws of Motion and Universal Gravitation: There is 
scarcely an area if Physics where the legendary Newton has not left his 
mark! By the way, Newton’s intellectual heir is none less than Albert 
Einstein.
Cartesian Mechanistic Outlook: By no means a scientific 
theory, this philosophical view massively influenced the Scientific 
Revolution. This was advanced by Rene Descartes (1596-1650). He 
suggested that mathematics offered certainty and concrete results 
rather than idle speculation. His method was to investigate problems 
by focusing on real objects and on rules that explain their workings, 
starting with the simple going to the complex, and keeping careful 
records. This later came to be described as the Scientific Method.

was born in 1642, the same year as Galileo died.  Moreover, that is 
Isaac Newton! An interesting sidelight is that yet another rare, creative 
genius in an entirely different area of human creativity, William 
Shakespeare, was born in the same year as Galileo. 
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Some Differences from the Past
Modern science dawning in the 17th century is distinguished from 

the science of ancient times by the inescapable necessity for public veri-
fication before a hypothesis becomes an accepted theory. In the ancient 
times, an invention was rarely associated with a specific individual and 
it was lost in anonymity. The 17th century, however, saw the emergence 
of not only great inventions and discoveries, but also disputes over their 
ownership as in the case of Christian Huygens and Robert Hooke over 
the Balance Spring, and Newton and Leibniz over the development of 
the mathematical technique of Calculus. These disputes were often for 
recognition though, occasionally, for monetary considerations or the 
grants. Many scientists developed themselves the instruments and tools 
they required to observe nature. Some examples - Galileo and Newton 
and their telescopes, Leeuwenhoek and the microscope, and Hooke 
and his microscope. Similarly, there is a long list of instruments that 
promoted advancement of science such as vacuum pumps, laboratory 
glassware, litmus paper, balances, thermometers... Clearly, some of the 
great discoveries provided improved explanations for long-observed 
phenomena. The best example is, no doubt, the mechanics of the Solar 
System based on Universal Gravitation conceived by Newton. 
Scientific Societies  

Most strikingly, this period saw a spurt of communication among 
scientists by means of publication of their findings and debate, the 
hallmark of modern scientific establishment. This was to become what 
is now known as peer review. Scientific Societies such as the Royal 
Society in Britain, Paris Academy in France and the American Philo-
sophical Society in the US came into being in this period. 

In short, Scientific Knowledge came to be formalized. In addition to 
promoting the advance of science, these Societies, at times, also turned their 
attention to practical matters, pertinent to society. Here is a remarkable  
example: increasing use of coal led to digging deeper mines, 
causing floods. So, pumps were devised to expel water. Yet another 
instance was prompted by the colonial ambitions of the British 
Empire. For better navigation, accurate means were required for 
determining longitude while at sea.  This led to the establish-
ment of the Greenwich Observatory. There was also a cash prize of  
£ 20,000 (no mean amount even today!) for a suitable instrument. 
The prize went to the inventor of the Chronometer. Close study of 
Hydraulics led to the development of the flush toilet and hydraulic 
press. Soda water became popular when it became possible to dissolve 
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Carbon Dioxide in water under pressure. Great improvements were 
made to the steam engine from the study of expanding gases. And, so 
on and on.

(to be continued) 
[P Radhakrishnan]

Rendezvous in Space 
 Trapeze in the Sky

Tech Brief

Orbital Paradox
Rare is a driver who is not irked when a faster one swishes past him 

on a highway. The first can step on the throttle pedal and hope to catch 
up or overtake, if his machine and his nerve permit. This works fine 
on a highway on earth – or even when flying an airplane. No, not if you 
are in a space vehicle circling the earth along a space highway! Up there 
the physics of motion is bizarre. If you increase your speed, you find 
yourself rising to a higher orbit but settling into a lower speed, thanks 
to the diktat of Newton’s Law of Universal Gravitation. You accelerate 

to lose speed! This “paradox” is due to 
an inverse relationship between (the 
square of) the speed (or, strictly the 
velocity, which includes both speed 
and direction) and altitude (height 
from the earth) of the orbit. There 
is a right speed for every altitude. 
Higher the orbit, lower the speed. 
If you want to go to a higher orbit, 
you must fire your rocket engine 
to accelerate. Then your spacecraft 
climbs higher but the speed reduces 
to the right (lower) value for the 
higher altitude. If, on the contrary, 
you wish to descend to a lower orbit, 
you must apply brakes, as it were, by 

firing your rocket engine in a reverse direction. Your spacecraft would 
then be pulled down by gravity. As you fall, your speed increases until 
you are at the right (higher) speed for the lower altitude. Thus, you 
brake to gain speed ! 
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Early History
In 1962 and again 1963, the Soviet Union launched pairs of 

spacecraft simultaneously, Vostok 3 and 4 and Vostok 5 and 6. The 
technology of those days was not accurate enough to achieve true 
rendezvous.  Though an initial separation distance of about of 5 km 
was achieved, it slowly started diverging to thousands of km over the 
course of the missions.

The first space rendezvous was attempted by the US on June 3, 
1965 between Gemini 4 with the spent Titan II launch vehicle's 
upper stage. The astronaut was unable to achieve station keeping, 
because of depth-perception problems and propellant venting which 
kept moving the spent stage around. 

Rendezvous was first successfully accomplished by a US 
astronaut on December 15, 1965, when the Gemini 6A spacecraft 
was maneuvered to within 30 cm of its sister craft Gemini 7. The 
spacecraft were not equipped to dock with each other, but maintained 
station keeping for more than 20 minutes. 

The first docking of two spacecraft took place on March 16, 
1966, when Neil Armstrong who commanded Gemini 8 achieved 
rendezvous and docking with an unmanned Agena Target Vehicle. 

The Soviets carried out the first automated, unmanned docking 
between Cosmos 186 and Cosmos 188 on October 30, 1967.

The first Soviet attempt in October 1968 at manual docking did 
not succeed, though the manned Soyuz 3 spacecraft was brought 
within 30 cm from the unmanned Soyuz 2. The maneuvering fuel 
was prematurely exhausted.

The Soviet's first successful manned docking occurred on January 
16, 1969 when Soyuz 4 and Soyuz 5 docked and exchanged two 
crew members.

The first rendezvous of two spacecraft from different countries took 
place on June 17, 1975, when an Apollo spacecraft docked with a Soyuz 
spacecraft as part of the Apollo-Soyuz Test Project.

The first multiple space docking took place when both Soyuz 
26 and Soyuz 27 were docked to the Salyut 6 space station during 
January 1978.

Rendezvous
Rendezvous is “meeting at an appointed time and place”. A space 

rendezvous between two spacecraft, such as between a spacecraft and a 
space station, is an orbital maneuver where the two arrive at the same 
orbit and approach to a very close distance (within visual contact). 
True rendezvous requires a precise match between orbital velocities 
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of the two spacecraft, allowing them to remain at a constant distance, 
known as station keeping. Rendezvous may or may not be followed by 
docking, a physical linking of the two spacecraft to become one integral 
body. Rendezvous is accomplished with the insightful use of the orbital 
paradox. Imagine two spacecraft on opposite sides of earth from each 
other, one in a lower orbit than the other. The lower spacecraft will 
travel faster and close the distance. When in sufficiently close proximity, 
the lower spacecraft will begin delicate, controlled maneuvers to adjust 
to the right altitude for rendezvous. How long to fire rocket engines, 
when to do it, and in what directions is mathematically determined.

The speed of each of the orbiting vehicles is about 28,000 km/
hour and even a minute error can thwart the mission. The standard 
technique consists in docking an active vehicle with a passive target. 
To begin with, both the spacecraft are in the same orbital plane with 
one of them in a higher orbit than the other. The lower one will gain 
on the higher over time and then at the right moment the active vehicle 
is put on an intercept course with the target. The closure rate is then 
reduced by use of fine rocket thrusters in the active vehicle. Docking 
typically occurs at a relative speed of  30 - 60 cm/second. Managed 
with surgical precision, this intricate operation consists of a series of 
gentle maneuvers in order to avoid damage to the two participating 
objects. Rendezvous and Docking operation has been used successfully 
for the Gemini, Apollo, Apollo/Soyuz, Salyut, Skylab, Mir, and ISS 
programs. This operation can be accomplished either manually or 
robotically.
Uses

A common use of space rendezvous is the transportation of crew 
and supplies to orbiting space stations. In the past, human spaceflight 
missions have made rendezvous with each of six Salyut stations, with 
Skylab, with Mir and with the International Space Station (ISS). Space 
rendezvous has been used for a variety of other purposes, including 
the historic service missions to the Hubble Space Telescope and an 
Intelsat VI communications satellite. 

During the days of the Apollo Project, when 12 astronauts landed 
on the moon in 6 different missions the ascent stage of the Apollo 
Lunar Module did rendezvous and dock with the Apollo Command/
Service Module in lunar orbit. 

After the retirement of Space Shuttle Fleet, the Soyuz spacecraft 
are currently used as the ferry to the International Space Station (ISS). 
The US dependence on Russia for crew transfer to and from ISS will 
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Facts to Ponder 

 ¾ Fortnight is 'Fourteen Nights'. 
 ¾ Pop Music is 'Popular Music' shortened. 
 ¾ Drawing room was actually a 'withdrawing room' where people 

withdrew after Dinner. Later the prefix 'with' was dropped.
 ¾ Agmark, which some products bear, stems from 'Agricultural 

Marketing'. 
 ¾ Queue comes from 'Queen's Quest'. Long back a long row 

of people was waiting to see the Queen. Someone made the 
comment Queen's Quest.

 ¾ The name of all the continents end with the same letter that they 
start with Asia, America, Australia, Africa, Antarctica, Europe. 

 ¾ The strongest muscle in the body is the tongue. 
 ¾ Typewriter is the longest word that can be made using the letters 

only on one row of the conventional keyboard. 
 ¾ Women blink nearly twice as much as men!
 ¾ Wearing headphones for just an hour will increase the bacteria in 

your ear by 700 times. 
 ¾ It is physically impossible for pigs to look up into the sky. 
 ¾ A snail can sleep for three years.

have to continue until the US has her own alternative to Space Shuttle 
ready for routine use. Unmanned robotic spacecraft are also used 
to carry supplies to space stations. The Russian Soyuz and Progress 
spacecraft have automatically docked with both Mir and the ISS. 
The European Space Agency (ESA) has already successfully tested its 
unmanned Automated Transfer Vehicle (ATV) to carry supplies to 
ISS.

It requires no big stretch of imagination to include in this category 
Kinetic Projectiles used as anti-satellite weapons also – except for 
the fact that the rendezvous is hostile and rough thereby causing 
destruction of the target by sheer collision

The recently launched Chinese Tiangong 1 (Heavenly Palace) is 
an experimental, inhabitable space laboratory weighing 8.5 tonne, 
which can accommodate a crew of three. This is meant to serve as 
an experimental test bed for practicing Rendezvous and Docking 
with their manned capsule, Shenshou (Divine Craft) during three 
missions in the next two years. This signifies the Chinese intention of 
establishing a Space Station of their own.

                    [PR]
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The ‘Digital Revolution’ has ushered in a grand new world order 
in modern times vis–a–vis the generation, capture, storage, processing, 
transmission and redeployment of information. Directly contributing 
to the creation of data at staggering proportions, resulting in a global 
information explosion, the digital revolution is generating this 
avalanche of data in completely new forms, most of which coming 
from altogether new sources. More specifically this data explosion 
is tending to replicate itself uncontrollably. It is a dynamic process 
expanding its frontiers at rapid rates in directions not easily predicted 
and with consequences not clearly understood. This global data 
explosion is being matched by the advancing technology and tools and  
burgeoning capacity that is being created to manage it.

To get a feel for how much of new information is being generated 
each year and also the rate at which it is growing over the years, the 
relevant points from the research reports on the estimates and statistics 
published by the prestigious University of California, Berkeley and 
the highly respected International Data Corporation(IDC) are given 
below [1],[2]. 

According to the estimates of the University of California, Berkeley, 
in the year 2002, 5 EB of new data was produced which represented 
almost 800MB of recorded information per person. It would take 30 
feet of books to store the equivalent of 800MB of information! Newly 
created information was stored in 4 different types of physical media – 
print, film, magnetic and optical. It was seen or heard in four information 
flows through the electronic channels telephone, TV, radio and the internet. 
92% of the newly produced data was stored in magnetic media, mostly 
in hard disks, 7% in films, 0.01% in paper and 0.002% in optical 
media. Owing to the highest penetration of digital technology at that 
time, USA produced about 41% of world’s new information which 
included 33% of world’s new printed information. New information 
grew at the rate of 30% between 1999 and 2002, implying it doubled 
in just 3 years. Data flow through electronic channels contained almost 
18 EB of new data, i.e., 3.5 times more than recorded in storage media 
and 98% of this was both voice and data sent and received on fixed 
and wireless telephone calls. Most TV and radio broadcast were not 

Information Explosion
A Challenge

Info Scan
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Some Definitions
Digital Revolution: It is the 
change from analog, mechanical 
and electronic technology to digital 
technology that has taken place 
since 1980s and continues to the 
present day. Implicitly the term 
also refers to the sweeping changes 
brought about by digital computing 
and communications technology 
(Wikipedia).
A useful definition of Informa-
tion Technology: A term that 
encompasses all forms of technology 
used to create, store, exchange and utilize information in its various forms 
including business data, conversations, still images, video, motion pic-
tures and multimedia presentations (Small Business Encyclopedia). 
Electronics, Computer and Communications technologies and 
Information Sciences are fast merging and together they are further 
accelerating the digital revolution.
Data, Information : We commonly use the words news, messages, data, 
information, knowledge etc interchangeably to refer to a collection of 

facts. However a more rigorous 
study will show that each of the 
above words can have very specific 
and distinct meanings depending 
on the context. 
A commonly used technical defi-
nition for data is: The quantities, 
characters or symbols on which 
operations are performed by com-
puters, being stored, processed or 
transmitted in the form of strings of 
binary digits (Data Dictionary)
In this article information is 
used to refer to a collection of 
facts in real life (in the external 
world) and data to its equivalent 
representation in the digital 
electronic systems including 
computers, storages, memories 
and communication channels.

Data Measurement
1 Bit : Single Binary Digit(1 or 0)
1 Byte = 8 Bits 
1 KB = 1 Kilo Byte = 103 Bytes
1 MB = 1 Mega Byte = 106 Bytes
1 GB = 1 Giga Byte = 109 Bytes
1TB = 1Terra Byte = 1012 Bytes
1 PB = 1 Peta Byte = 1015 Bytes
1 EB = 1 Exa Byte = 1018 Bytes
1 ZB = 1 Zetta Byte = 1021 Bytes

Sample Data Estimates
A single character = byte
A typical text word - 10 bytes
A typewritten page - 2 KB 
A short novel - 1 MB 
A high resolution 
photograph - 2 MB
One minute of high  
fidelity sound - 10 MB 
A conventional  
CD ROM can hold  - 700 MB 
A double sided  
DVD can hold  - 17 GB 
One metre of bookshelf - 100 MB
An academic library - 2 TB
All the printed  
information - 200 PB 

(University of California, Berkeley)



November 2011Executive Knowledge Lines21

new information. The new information produced by TV and radio 
broadcasts worldwide was the equivalent of 70,000TB and 3,500 TB 
of data respectively. www contained 170 TB of data on its surface. In 
a year instant messaging generated 274 TB and e-Mail 400,000TB of 
new data respectively. P2P file exchanges were growing rapidly with 
7% of the users providing files for sharing while 93% of users only 
downloaded files. The target files exchanged were video files larger 
than 100MB, but most frequently exchanged files contained music 
(MP3 files). 

IDC’s report published in 2006 indicates that in 1996 there were 
only 48 million people routinely using the internet - www was just 
only 2 years old at that time. In 2006 there were 1.1 billion users on 
the internet. The forecast for 2010 was that another 500 million users 
would come online to buy merchandise, for billing customers and 
managing stores. In 2006 information that was captured or created 
and replicated in digital form alone was 161 EB and the estimate 
for 2010 was 988 EB, implying a CAGR of 57%.This is 3 million 
times the information in all books ever written or the equivalent of 
12 stacks of books each extending more than 93 million miles from 
earth to sun! If one prints the total amount of information created in 
2006 into typewritten pages one will have enough paper to wrap the 
planet earth 4 times over. e-Mail boxes were 253 million in 1998 and 
in 2006 it had grown to 1.6 billion. At the same time the e-Mail traffic 
from one person to another excluding scam alone accounted for 6 EB. 
Exceeding 150 billion images requiring about 750,000 TB of storage 
space were captured on consumer still cameras worldwide in 2006 and 
the forecast for 2010 was 500 billion images. The number of images 
captured on cell phones hit almost 100 billion. The world was viewing 
4000 different movies, an equivalent of 16 TB data, at that time. 

www consisted of 21 TB of static pages at the turn of this 
century and was growing @ 100% since then. Kevin Kelly, the 
founder of the popular technical magazine ‘Wired’ has made his 
best guess regarding the size of www as more than a trillion pages. 
A recent study by IDC estimates that by 2011 there will be 1610 
EB of e-Mail traffic alone but this accounts only for about 3% of 
the world digital data. Presently world Internet usage surpasses
2,095,006,000, penetrating 30.2% of the population and is growing @ 
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480.4%! According to another 
estimate humans generate enough 
data from TV & Radio broadcasts, 
telephone conversations and Inter-
net traffic to fill 276 EB storage 
every eight weeks.

IDC has now released 
estimates that this year the 
‘digital universe’ - meaning every 
electronically stored piece of data 
or file there - will reach 1.2 ZB 
(1.2 million PB). That is up from 
the 800,000 PB in the year 2009. 
To illustrate how much data this 
is, write John Gantz and David 
Reinsel, authors of IDC Report: 
‘Picture a stack of DVDs reaching 
from earth to moon and back 

(about 240,000 miles each 
way). This is only the beginning 
of a data explosion. By 2020 the 
amount of data would have grown 
44 fold to 35 trillion Giga Bytes 
and then that stack will reach 
halfway to Mars ‘[2].
[1] How Much Information? 

2003: University of Califor-
nia, Berkeley

[2] The expanding Digital Uni-
verse - A forecast of world wide 
information growth through 
2010: International Data 
Corporation

[3] ZDNet’s Daily e-Mail News-
letter, October 19, 2011

(To be continued)
 [Dr H. Ganesh] 
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EKL as Gift for Special Occasions
Executive Knowledge Lines, now a ‘Collector’s Item’ for 

many, is offering a unique gift scheme - To give EKL as gift to 
the near and dear ones on special occasions like New Year, Birth-
days, Festivals, Marriages, Anniversaries, or such other memorable 
days at ` 300 for each annual subscription. The first copy will be 
sent indicating it as a present from you, and the subsequent issues 
through our normal postal channel.

Before you can learn a new way of doing things,  
you have to unlearn the old way.  

So beginnings depend on endings. 

 - Rick Maurer 
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Introduction
Virtualization as a technology is well-known today as the main 

driver of Cloud Computing. It is the main technology under-the-hood 
of the cloud, allowing a number of servers in a data centre- often cheap, 
commodity - class servers rather than full, server-class machines - to be 
managed as collection of virtual instances that are remote-configurable 
and remote-manageable.

Cloud computing has transformed the economics of server 
provisioning in large firms as well as in the retail server co-location 
business. Several very large cloud providers such as Google, Amazon 
or Rackspace are able to manage millions of virtual server instances 
using the technology of virtualization, thereby driving down costs and 
enhancing agility.

The next stage of change in medium and large organization is 
Client Virtualization, where client platforms - typically Windows, 
Mac or Linux OSs running on the user's Desktop - are virtualized 
over the public or private cloud into the back-end. This solves several 
problems traditionally associated with managing a large pool of Desk-
top machines.
Managing Desktops : 
The Traditional Approach

In a medium or large enterprise there are usually over a thousand 
to several thousand user machines, typically Desktops, laptops or net 
- books, running Windows, Mac or Ubuntu client-side operating 
systems and a suite of applications on top of these. In the simplest 
case, these machines use browser-based web applications whereas more 
usually, the usage involves browsers, word processors, spreadsheets, 
communications programmes and productivity tools (such as 
Calendars).

There are a number of tasks associated with managing such 
networks of desktop machines: managing OS version migration 
(including multiple reinstalls), license management, dealing with 
hardware failures, installing additional applications (eg., MS Office) 
and managing their licenses, network management, remote data access, 

Desktops in the Cloud 
 Through Client Virtualization
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enforcing usage policies, and disaster proofing (including periodic 
backups). In an office network of 1000+ desks, this can be a daunting 
set of tasks. Further, most of these platforms do not run on the latest 
pad or mobile phones, which would have been more flexible from the 
user perspective.
Virtualizing Desktops

The emerging model of virtualization for a network of desktop 
machines, Client Virtualization, also called Desktop Virtualization, 
is similar both to the server-side virtualization as well as the earlier 
model of centralized, host-based desktop computing popularized by 
vendors such as Citrix. However, the new model is significantly more 
sophisticated and flexible compared to the older host-based computing 
model.

The heart of the new model is the concept of virtualizing a user's 
Desktop machine into the Cloud, using a private, public or hybrid 
cloud, and a private network, VPN or the public Internet. The user 
is able to access his usual Desktop whether she is in the office, at 
home or on the move (using an appropriate device such as a pad). The 
access device can be anything - a "dumb" terminal, a pad, a netbook, 
laptop or the traditional desktop - that has a suitable runtime. The 
access device may also be running a totally different operating system 
compared to the one that the user thinks is running. 

For example, an office may be running 1000 desktop machines, 
all using Windows XP before client virtualization. During the 
virtualization transition, as many instances of Windows XP is set up 
on the cloud (private or public), and the local data of each of the 1000 
users is moved in into these instances. The users may continue to use 
the same desktop machines to work, but the data and the Windows XP 
OS does not reside on the local machine now, but in the server. When 
a new user is added, a new Desktop with XP is not required-a cheaper 
desktop or a dumb terminal with Ubuntu is sufficient. During her 
commute or at home, the user may also use her desktop on her iPad or 
Android Pad, which now looks like Windows XP although the device 
is running a totally alien operating system. This method of hosting 
desktops on a remote server or cloud, has been called Virtual Desktop 
Infrastructure (VDI) by VMWare.

Another 'flavour' of client virtualization is deploying pre-built images 
to the local machine and loading the images through a desktop-based 
hypervisor technology (which is a very-low-level system software that 
manages virtualization). In this case, the Systems Administrator decides 
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on a standard configuration (OS platform + standard applications), 
creates a disk image of the configuration, and distributes it through 
the network to all desktops. On the local machine, a hypervisor is used 
to mount and run the image as an instance. This approach requires a 
better class of hardware (CPU, memory) that can handle a hypervisor 
with reasonable performance.

In both cases, a single desktop can appear to run different operating 
systems on the same hardware, even concurrently. In addition, the 
basic technology can be extended to "multi-seat" mode where a single 
CPU, with additional keyboards, mice and display devices, can handle 
multiple concurrent users running the same or different operating 
systems.

While most implementations of desktop virtualization prefers 
centralized storage of data (in the server), some implementations allow 
local hard disk, USB or other access for storage as well as playback (as, 
for example, training videos). This approach enhances flexibility, but 
has problems of data security and integrity.

In general, desktop virtualization offers a variety of advantages over 
the traditional style of managing. These include:
1. Simpler, quicker and more standardized way of provisioning new 

desktops
2. Less downtime on account of hardware issues. No moving/copying 

of data in case of a hardware failure
3. Easier migration to new versions of platforms and applications
4. Easier backups for user data
5. Cheaper hardware and OS requirements at the desktop
6. Possible use of pads or mobiles for on-the-move desktop access
7. Secure access to data even on public networks
8. Corporate data can be made more secure and copy-disabled despite 

use/access over public networks
Desktop virtualization also introduces new dependencies and 

issues. Some of these include:
1. Acute dependency on network access. Network failures render any 

kind of data access infeasible. In particular, all data access may be 
impaired in disaster situations

2. Increased challenges in security configuration
3. Need for broadband or other reasonably high bandwidth
4. Local peripherals difficult to configure and use
5. Multimedia-intensive applications such as full-screen video 

are difficult to run on account of high bandwidth demand.
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Of the dependencies, the most significant is network access, speed 
and reliability - however, all over the world, networks are becoming 
more reliable and resilient, even to natural disasters. Despite these 
difficulties, desktop virtualization is set to increase its presence, as the 
potential savings in costs, convenience and compliance (to licensing 
norms) are significant for any medium or large network user such as 
an office or bank. 
Conclusion

In the fully virtualized desktop of tomorrow, applications from 
various sources - a local image based on a hypervisor, an instance from 
the corporate server, or an instance from the cloud--may all run side-
by-side, blurring the line between local and remote computing. At the 
same time, users may access their data securely, without ever having to 
consider manual backup, through a variety of devices including their 
office or home desktop, pad or tablet or the mobile phone. A truly 
flexible and cost-effective way indeed!

[Satish Babu]
 director@icfoss.in

Your time is limited, so don't waste it living someone 
else's life. Don't be trapped by dogma - which is living 
with the results of other people's thinking. Don't let 
the noise of other's opinions drown out your own inner 
voice. And most important, have the courage to follow 
your heart and intuition. They somehow already know 
what you truly want to become. Everything else is 
secondary. - Steve Jobs

Looking Back at EKL
•	Wind	Power:	Maturing	as	a	Mainstream	Source	 -	EKL Jan. 2010

•	C-Reactive Protein: Blood Test to Predict Heart Attack - EKL Feb. 2010

•	Internet	Protocol	Television	(IPTV):	A	Revisit	 -	EKL May 2010

•	Cryogenics:	For	Rocketry	to	Mummification	 -	EKL May 2010

•	Touch	Screen	Display:	An	Overview	 - EKL Dec. 2010

•	Mushroom:	Rich	Food	and	Strong	Medicine	 -	EKL Jan. 2008



28Executive Knowledge LinesNovember 2011

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 35. 
[BNN]

EKL Sudoku 60
[Hard] 2 6 4 8

8 4 6 3

4 2 3 9
6 4 2

3 5 1 8
2 4 6 5

7
4 9 6 1

In Forthcoming Issues
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.

w Manipulating Light at Will: Researchers  at Duke University 
claim to have developed  a metamaterial to manipulate the 
frequency and direction of light at will.

w Blood Test for Depression: To let doctors easily screen for 
major depressive disorders.
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A survey on commuting 
conducted by International 
Business Machines Corp. (IBM) 
found that for many people in 
metropolitan  cities around the 
world, getting to workplace is a 
painful ordeal. 

The annual global Commuter 
Pain study by IBM  looked at 
the daily commute in a number 
of economically important 
international cities and found that the respondents say road traffic 
“has increased their levels of personal stress and anger and negatively 
affected their performance at work or school.”   

This year’s study shows that in some cities more people now are 
using public transport  compared with a year ago. It also indicates that 
drivers are much more unsettled and anxious than a year 2010. 

IBM compiled the results of the survey into its Commuter Pain 
Index that ranks the emotional and economic toll of commuting in 
each city. Higher scores indicate more onerous conditions.  

The index includes 10 factors: 1) commuting time 2) time 
stuck in traffic, agreement that: 3) price of gas is already too high 
4) traffic has gotten worse 5) start-stop traffic is a problem 6) 
driving causes stress 7) driving causes anger 8) traffic affects work  
9) traffic is so bad that driving stopped and 10) decided not to make 
trip due to traffic.

Some major cities  and scores: Mexico City: 108; Shenzhen 95; 
Beijing 95; Johannesburg 83; Bangalore 75; New Delhi 72; Moscow 
65;  Singapore 44;  Los Angeles 34; Paris 31;  New York City 28; Toronto 
27; Chicago 25; London 23; and Montreal 21.

[For details: http://www-03.ibm.com]

Commuter Pain Index
2011 Survey by IBM

We must remember that one determined person can 
make a significant difference, and that a small group of 
determined people can change the course of history.

 - Sonia Johnson
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Of late, our world has been striving hard to do away with wires and 
cables to free ourselves from their entanglement in our daily life. In 
this way, our phones, Internet, and even electricity have become un-
plugged, as the society is looking towards a faster and untethered life.   
A group of scientists at  the German-based Saarland University set 

their eyes on our bicycle, with an 
intention to introduce wireless brak-
ing system. And they invented and 
perfected a wireless bicycle brake 
which they installed on the front 
wheel of a cruiser-type bicycle. 
To activate the brake, the rider simply 
squeezes  a rubber handlebar grip 
having a pressure sensor underneath 
it’s rubber. This activates a small 
handlebar-mounted transmitting unit 
which sends out a radio signal to a 
receiver mounted on the end of the 
fork and activates the disc brake. The 

harder that the grip is squeezed, the more firmly the brake is applied. 
The system has been perfected to  a level that there were just 3 failures 
during a trillion braking attempts. 

(For details: http://www.uni-saarland.de)

Tech Brief

Bicycle Braking
Wireless Way

Growing into your future with health and grace and 
beauty doesn't have to take all your time. It rather 
requires a dedication to caring for yourself as if you 

were rare and precious, which you are, and regarding 
all life around you as equally so, which it is.

 - Victoria Moran
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Mobile Phones
Abode of  Bacteria

Mobile phones may be a necessity in today's world, but British 
scientists have claimed that they could be the hotbed of germs.

A reasearch team at London School of Hygiene and Tropical 
Medicine has found that mobile handsets are contaminated with 
bugs, including E.coli and MRSA, and some harbour 1,000 types of 
microbes. The scientists took samples from the mobiles and hands of 
390 people in 12 cities. Although they have found that most of the 
bacteria are harmless, one in six phones had E.coli,  linked with food 
poisoning. A quarter of phones contained the Staphylococcus aureus 
bacteria-  found naturally in the nose, mouth and skin - which can 
mutate into hospital superbug,  MRSA. The research found that those 
who had bacteria on their hands were three times more likely to have 
it on their phone too. The results showed 92 per cent of phones and 
82 per cent of hands had bacteria on them. The fact that E.coli was 
present on phones and hands in every location shows this is a global 
problem. People may claim they wash their hands regularly but the 
study showed otherwise.

It has been reported that a mobile handset may carry 18 times 
more potentially harmful germs than a flush handle in a men's toilet, 
according to another study. An analysis of a set of handsets found 
almost a quarter of them had up to 10 times an acceptable level of 
TVC bacteria. One of the phones in the test had such high levels of 
bacteria that it could have given its owner a serious stomach upset. 
While TVC is not immediately harmful, elevated levels indicate poor 
personal hygiene and act as a breeding ground for other bugs.  

The  dirtiest handset  had 39 times the safe level of entero-bacteria, 
a group of bacteria that live in the lower intestines of humans and 
animals and include bugs such as Salmonella. It carried 170 times 
the acceptable level of faecal coliforms, which are associated with 
human waste.

The team has previously found that some computer keyboards 
carry more harmful bacteria than a lavatory seat.

General
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Readers Say

Dear sir,
The CO

2
 scrubber idea (EKL Oct.'11) has been around for some 

time now. But I wonder if it will save the planet. There is more money 
in polluting the atmosphere than cleaning it, and money flows into 
ventures which give maximum return for investment. So long as we 
cannot think beyond the paradigm of commerce, we will continue to 
kill off the planet until it finally kills us. And then it would take some 
20 million years to heal the globe.

I found the article on Aquion batteries most interesting. I hope 
it does not have a catch like the platinum catalyst for the fuel cells. 
I wonder if these batteries can be used for electric vehicles. As the 
emphasis was on static application there was no mention of the 
energy stored per unit weight. If we could realise an energy density of 
about 800 Whr per kilogram, electric vehicles will begin to challenge 
petroleum power. Though 800 Whr is only less than 1/12 of the 
energy in a kilogram of petrol, it is still attractive. The petrol engine 
with all the research lavished on it is still only 25% efficient, while the 
electric motor can be expected to convert at least 80% of the energy 
fed to it into useful shaft power. With new magnetic materials motors 
have become very light. The battery is the weak link, keeping us away 
from electric cars. 

The abacus story must be part of the history of computation.  
I hope the series takes off. 

 [D Krishna Warrier]

Dear Sir,
I have been subscribing to your Magazine for the past 5 years. 

Though each issue was distinctive in its own way, EKL October 2011 
issue was quite laudable. Every thing right from the Editorial to the 
articles and the snippets were pertinent.

“Older Generation – how wasteful?” was at once quite germane and 
thought provoking. The Fern, the Bamboo, the horse & the pig are all 
just around us  and  we see them everyday. Both are quite relevant in 
today’s race for achievements and the theme was sourced  by Ms.Susy 
Mathew in “Life - some thoughts”

The “Classy Expressions” column is unique  and  novel  and I am 
sure we would be enthralled even more by such surprises which is the 
trade mark of EKL.

Kudos to EKL team. I wish EKL all success in its onward journey 
and look forward to many more landmarks enroute………

Warm Regards,
[Sarat S. Warrier]



November 2011Executive Knowledge Lines33

Technologies in Horizon

Research conducted by  a team of scientists from three different 
agencies, National University of Singapore, Data Storage Institute, 
and Agency for Science, Technology and Research in Singapore, 
has revealed that digital storage capacity of computer hard disks 

can be increased using table salt. 
This new  process can increase  
the data recording density of HDDs 
to 3.3 Terabits per square inch, 
six times the recording density of 
current models. That is, a hard disk 
drive that holds 1 Terabyte (TB) of 
data today could, in the future, hold 
6 TB of information in the same 
size using this new technology.

The process termed bit 
patterning involves packing more bits in clear patterns in the 
disk. It’s like packing clothes in  suitcase for  travel - with neater 
packing  more could be carried. Previously, it has  not been  for 
scientists   to see the outlines of the bits clearly after they had been 
printed onto a film in a process much like developing photographs. 
But adding table salt into the solution used for bit imaging allowed 
the outlines to stand out in sharp relief,  giving a very high contrast, 
said Joel Yang, the Singapore scientist who discovered the salty recipe.  
Yang predicted that the salted bit-patterning process will be adopted 
by the industry by 2016  when the current techniques run out of fuel 
and  hard  disk manufacturers  need to find alternate methods  of 
increasing data storage space.

Table Salt
To Enhance Hard Disk Storage

We give up leisure in order that we may  
have leisure, just as we go to war in order that  

we may have peace.
 - Aristotle
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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

•	 The project has transformative potential to stem corruption in service 
delivery.

•	 Electromagnetism and DNA, the foundation-stones of all computer 
and biotech applications, started out as purely scientific curiosities.

•	 An international team of experts has entered territory where angels 
fear to tread. 

•	 He was the greatest chief executive of his time, partly due to his 
talents: showmanship, strategic vision, an astonishing attention to 
detail and a dictatorial management style.

•	 The acrimony in our Parliament and media is emblematic of our 
inability to listen to, far less agree with, each other. 

Books

 World in the Balance
The Historic Quest for an Absolute  
System of Measurement

 Book by: Robert P. Crease 
Published by: Norton
It is the story of the invention of a global network 

of weights, scales and instruments for measurement. 
Author Robert P. Crease traces the evolution of the 
system, from the use of flutes to measure distance in the dynasties 
of ancient China and figurines to weigh gold in West Africa, to the 
creation of the French metric and British imperial systems. 
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EKL Sudoku 60
Solution

 The Difficulty of Being Good
On the Subtle Art of Dharma
Book by: Gurcharan Das 

 Published by: Penguin Books India
The author does an in depth analysis of major 

characters in the Mahabharata, their actions and 
the moral dilemmas the various characters faced 
from different perspectives, as part of the search for 
an answer to the moral dilemmas of the people in 
modern India.
Some examples:
•	 Duryodhana’s	envy	 •	Draupadi’s	courage	 •	Yudhishtira’s	duty
•	 Arjuna’s	despair	 •	Bhishma’s	selflessness

Ar t i c l e s
 Solar Power from the Moon: 

A Japanese company is pitching an alternative energy plan that's 
out of this world - and potentially the largest public infrastructure 
project in human history. A wide belt of photovoltaic panels cut across 
the lunar surface, with superconducting wires ferrying the Sun's power 
to transmission centres from where the power will be beamed to a 
receiving station near the Earth's equator. This is the idea behind this 
LUNA RING project.

Magazine: The Futurist, May-June 2011

 Personal Technology - Special Report: 
The shift from personal to personalised computing
It used to be that the best IT experiences people had were in the 

office. Now that technology has been democratised, they have become 
used to doing new and exciting things themselves.

Magazine: The Economist, October 8, 2011

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

A Taste of  EKL 
Please visit  

the EKL website  
below to read selected  

contents from back issues:

www.knowledgelines.com
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"I have looked in the mirror every morning and asked myself: "If today 
were the last day of my life, would I want to do what I am about to do 
today?" And whenever the answer has been "No" for too many days in a 
row, I know I need to change something."                             - Steve Jobs

Steve said - 'I needed to change somethin', coz 
What I'm doin' now ain't what I'd do 
if today woz the day I'd conk out'.

I looked at his exclusive apple store, 
Where his apples were too good to eat. 
Then he went out and bought drawing pencils 
And started to draw letters like a kid in primary - 
He asked me - ' How do you spell apple?'

He never could spell it right so instead 
He drew a picture of an apple 
The drawing looked so good I felt like 
Biting into it and bit.

Steve asked me -'Hey, kiddo, wotchyugonnado 
If you gonna meet your maker today, uh?' 
I gaped at him and said - 'Why, if this durned day 
Is gonna be my last damndest day on this earth 
I'm gonna go home straight and grab my dawg Sancho 
I'll lie on the cool bare floor and pull him close and smell 
His shampooed fur deep and it'll be warm and I'll go to sleep 
I'll go to sleep till I die 'coz the last thing I'd remember is the smell 
Of my dog and the last thing I'd feel is the warmth of his love'.

* * * * * * * * * *

Steve Jobs was a guy I had greatly admired. I could never buy an Apple or 
Mac or IPad or IPod but have touched them and fiddled with them all the 
time my jaw kept getting dropped. 

Steve, if you are up there with the Grand Old Man, do design something 
for him so that he can make better humans.  And Steve, apple is spelt   
A-P-P-L-E, got it? See you sometime!

[Balachandran V] 
balanpnb@gmail.com

Steve and I

Steve Jobs 1955-2011
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•	 To	 get	 your	 ideas	 across	 use	 small	 words,	 big	 ideas,	 and	 short	
sentences. 

•	 No	one	can	go	back	and	change	a	bad	beginning,	but	anyone	can	
start now and create a successful ending. 

•	 Don't	compare	yourself	with	any	one	in	this	world.	If	you	compare,	
you are insulting yourself. 

•	 Don't	complain	about	others;	change	yourself	if	you	want	peace.	
•	 It	is	easier	to	protect	your	feet	with	slippers	than	to	cover	the	earth	

with carpet. 
•	 Easy	is	to	judge	the	mistakes	of	others;	Difficult	is	to	recognize	our	

own mistakes. 
•	 If	a	problem	can	be	solved,	no	need	to	worry	about	it.	If	a	problem	

cannot be solved what is the use of worrying? 
•	 'Changing	the	Face'	can	change	nothing.	But	'Facing	the	Change'	

can change everything. 
•	 Be	bold	when	you	loose	and	be	calm	when	you	win.	
•	 No	one	will	manufacture	a	lock	without	a	key.	
•	 Trust	that	God	created	solutions	for	all	problems	we	meet.	
•	 	Every	successful	person	has	a	painful	story.	
•	 Every	painful	story	has	a	successful	ending.	
•	 Accept	the	pain	and	get	ready	for	success.	
•	 Mistakes	are	painful	when	they	happen.	
•	 But	 year's	 later	 collection	of	mistakes	 is	 called	 experience,	which	

leads to success. 
•	 Life	laughs	at	you	when	you	are	unhappy...	
•	 Life	smiles	at	you	when	you	are	happy...	
•	 Life	salutes	you	when	you	make	others	happy...
•	 Heated	 gold	 becomes	 ornament.	 Beaten	 copper	 becomes	 wires.	

Depleted stone becomes statue. So the more pain you get in life you 
become more valuable. 

•	 If	you	miss	an	opportunity	don't	fill	your	eyes	with	tears;	Tears	may	
hide another better opportunity in front of you. 

•	 If	you	keep	doing	what	you	have	always	done,	you	will	keep	getting	
what you have always gotten.

•	 	For	things	to	change,	you	have	to	change.	For	things	to	get	better,	
you have to get better. 

 [Sourced by: Susy Mathew]

Lead a Meaningful Life 
Some Ideas 
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A group of children were playing near two railway tracks, one still 
in use while the other unused. Only one child played on the unused 
track, the rest on the operational track. 

The train is coming, and you are just beside the track interchange. 
You can make the train change its course to the unused track and 
save most of the kids. However, that would also mean the lone child 
playing by the unused track would be sacrificed. Or would you rather 
let the train go its way? 

Let's take a pause to think what kind of decision we could make. 
Most people might choose to divert the course of the train, and 

sacrifice only one child. You might think the same way, I guess. Exactly, 
to save most of the children at the expense of only one child was rational 
decision most people would make, morally and emotionally But, have 
you ever thought that the child choosing to play on the unused track 
had in fact made the right decision to play at a safe place? 

Nevertheless, he had to be sacrificed because of his ignorant friends 
who chose to play where the danger was. This kind of dilemma 
happens around us everyday. In the office, community, in politics and 
especially in a democratic society, the minority is often sacrificed for 
the interest of the majority, no matter how foolish or ignorant the 
majority are, and how farsighted and knowledgeable the minority are. 
The child who chose not to play with the rest on the operational track 
was sidelined. And in the case he was sacrificed, no one would shed a 
tear for him. 

The great critic Leo Velski Julian who told the story said he would 
not try to change the course of the train because he believed that the 
kids playing on the operational track should have known very well 
that track was still in use, and that they should have run away if they 
heard the train's sirens. If the train was diverted, that lone child would 
definitely die because he never thought the train could come over to 
that track! Moreover, that track was not in use probably because it was 
not safe. If the train was diverted to the track, we could put the lives 
of all passengers on board at stake! And in your attempt to save a few 

What is Right is not Always Popular

General
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kids by sacrificing one child, you might end up sacrificing hundreds of 
people to save these few kids. 

While we are all aware that life is full of tough decisions that need 
to be made, we may not realize that hasty decisions may not always be 
the right one. 

'Remember that what's right isn't always popular... and what's 
popular isn't always right.' 

Everybody makes mistakes; that's why they put erasers on pencils.

[Sourced by: G Geethanath]

Our energy reserves are boosted when we run or swim or take part 
in games. But even the most conditioned athlete eventually tends to 
tire. We can certainly regain our ability to work, by means of rest and 
sleep. At times we need stimulants to excite our nervous system thereby 
improving our alertness, preventing drowsiness and overcoming fatigue. 
Students burning their midnight oil, truck drivers at their wheel for 
hours, night watchmen, airline pilots, doctors and duty nurses need 
stimulants. Caffeine is the most common stimulant, spurring all 
parts of the brain-cortex, cerebellum, medulla and also spinal cord. 
Its effect will be optimum, if used now and then. Continued use will 
end its tolerance by the body leading to reduced potency. Infrequent 
use can provide maximum burst of energy. Inebriated persons 
are given small doses of caffeine to restore their alertness by acting 
as an antidote to alcohol and other sedative drugs.

Coffee, tea and cola are rich in caffeine. Coffee accounts for 
maximum amount of nearly 125mg per cup. Caffeine is a safe drug. 
But there is no alternative to sleep as the prime anti-dote for fatigue. 
Often mental problems such as depression and anxiety, low blood 
sugar and infection, can weaken and tire the body. Sometimes medical 
problems like leukemia, thyroid inflammation and diabetes, too can 
lead to fatigue. If the fatigue persists, it will be better to consult a 
doctor, before consuming beverages rich in caffeine.

[H R Iyer]

Caffeine 
An Armour Against Fatigue
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Books Scan

"The most abiding piece of writing about 
the horrendous times (Nazi death camps)".

"One of the outstanding contributions  to 
psychological thought in the last fifty years."

"An enduring work of survival literature."
All these comments aptly describe the 

book which deals with:
 � Experiences in a concentration camp,
 � Logo-therapy in a nutshell, and
 � The case for tragic optimism.

This 1946 book is by Viktor Emil Frankl(1905-1997), an Austrian 
neurologist and psychiatrist as well as a Holocaust survivor, chronicling 
his experiences as a concentration camp inmate and describing his psy-
chotherapeutic method of finding a reason to live. According to Frankl, the 
book intends to answer the question "How was everyday life in a concentra-
tion camp reflected in the mind of the average prisoner?" Part One constitutes 
Frankl's analysis of his experiences in the concentration camps, while Part Two 
introduces his ideas of meaning and his theory of logotherapy.

The overall message the book imparts is 'how to nourish one's in-
ner freedom even in the worst of circumstances imaginable?' In this, an 
important factor is the attitude one takes on life's challenges and op-
portunities both large and small. The right attitude (positive) enables 
a person to endure suffering and disappointment as well as to enhance 
enjoyment and satisfaction, whereas a negative attitude intensifies pain 
and deepens disappointments. It undermines and diminishes plea-
sures, happiness and satisfaction leading even to depression or physical 
illness.

The author believes that our approach to everything from life-
threatening challenges to everyday situations help to shape the meaning 
of our lives.

Sigmund Freud once asserted that if you expose the most diverse 
people uniformly to extreme hunger, all individual differences will 
"blur" leading to a shared expression of an intense urge for food. But 
Frankl found that even in the filth of Auschwitz the individual dif-
ferences did not"blur". In fact,  people became more different un-

Man's Search for Meaning 
Book by: Viktor E. Frankl
Published by: Beacon Press, Boston
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masking themselves as both 'swines and saints'. There were those who 
spied on fellow prisoners for crumbs of bread and also somebody like 
Fr.Maximillian Kolbe who was starved and finally put to death by an 
injection of carbolic acid at Auschwitz (later cannonised in 1983). Ac-
cording to Frankl you need not even refer to such such exceptions. It 
will suffice just to refer to decent people. It is true that they form a 
minority; more than that they will always be a minority.

The challenge is to join this group and Frankl's book is an exhor-
tation for strengthening this minority. World is in a  bad state, but 
everything will become still worse unless each of us does her/his best.

Frankl established logo-therapy as a psychiatric discipline that uses 
existential analysis to help people to resolve their emotional conflicts. 
His approach to psychotherapy stressed the importance of helping 
people to reach new  heights of personal meaning through self-tran-
scendence. His goal was to provoke people to exercise their capacity for 
choice to  achieve their own goals.

Frankl once summed up his life's mission succinctly: ''the meaning 
of my life is to help others to find meaning i n theirs." 

[K J Punnathara]

The Case of the Bonsai Manager is the 
perfect antidote for every manager who feels 
that they feel they are not achieving their full 
potential. Effective leadership is not just about 
hard facts but also about listening to, and using 
your intuition.

Using anecdotes from Nature and the world of Management, R. 
Gopalakrishnan explores how you can be more intuitive, inclusive and 
humane.

Gopalakrishnan is the executive director of Tata Sons Ltd, and prior 
joining the Tata’s he had worked with Hindustan Lever for over thirty years. 
Such distinguished service record of working in first-rate organizations lends 
lot of credibility to the book. Academicians, wittingly or unwittingly, tend to 
be biased towards management theory, making it difficult to put into practice 
the principles professed by them.

The Case of the Bonsai Manager: 
Lessons for Managers on Intuition 
Book by: R.Gopalakrishnan
Published by: Penguin Books India
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The book deals with the simple questions: why do managers feel 
stunted; what makes a stunted manager; how can a manager grow 
in an organization? One may argue that these are perennial favorite 
questions of a manager and there is nothing new about it. Here lies the 
catch. The book is packaged to fit the needs of the 21st century manager, 
who has to function in a globalized and highly uncertain business 
environment. The rapid integration of the world poses new problems 
for the manager which cannot be solved by analysis or analytics alone. 
Intuition plays a very important role in decision making.

Gopalakrishnan draws heavily from his experience in working 
abroad and in India to justify the importance of intuition. But he has 
also dealt with this subject innovately.He has drawn analogies from 
the animal world and shown how nature resembles an organization 
(and vice-versa).The author argues persuasively that managers become 
stunted because of their own doings. Success breeds complacency. To set 
off the complacency he advises young managers to continuously challenge 
themselves by moving across departments and geographies.

Intuition is a very subjective phenomenon which cannot be quantified. 
Gopalakrishnan puts forth some oriental ways to develop intuition: 
immersion, reflection and contemplation. Reflection and contemplation 
are arts which cannot be taught unlike physics or mathematics, thus each 
individual must find his or her own way to develop intuition.

But the author does not answer a pertinent question: how to 
distinguish intuition from dreaming or fantasy. There is a thin line 
which distinguishes the two phenomenons.

The book, I believe, is a subtle acknowledgement of the importance 
of spirituality and spirituality in life. Until now it was the case of mind 
over matter but the time has come to set equilibrium between mind 
& matter.

To quote from Ratan Tata’s Foreword:
“This book is about effective leadership in today’s uncertain times and 

addresses budding managers aspiring to become tomorrow’s leaders.
Gopal draws on ingenious insights and lessons from Nature to 

emphasize the importance of imbibing, developing, listening to and 
trusting intuition-increasingly becoming a differentiator in senior circles-
to develop the confidence to take that leap of faith which every risk-bearing 
decision entails”

Ratan Tata’s foreword to the book is an icing on the cake.
  [Ashok Sharma]
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Journals Scan

The Futurist 
Forecasts, Trends, and Ideas about the Future
July-August 2011

The soil beneath our feet is the 
Earth’s infrastructure for the resources 
that sustain our civilizations - and our 
futures.   The  signs  that  our civilization is 
in trouble are multiplying. During most of 
the 6,000 years since civilization began, we 
lived on the sustainable yield of the Earth’s natural systems. In recent 
decades, however, humanity has overshot the level that those systems 
can sustain.

We are liquidating the Earth’s natural assets to fuel our consump-
tion. Half of us live in countries where water tables are falling and 
wells are going dry. Soil erosion exceeds soil formation on one- third 
of the world’s cropland, draining the land of its fertility. The world’s 
ever-growing herds of cattle, and sheep are converting vast stretches of 
grassland to desert. Forests are shrinking by 13 million acres per year 
as we clear land for agriculture and cut trees. Four-fifths of oceanic 
fisheries are  headed for collapse due to overfishing. In system after 
system, demand is overshooting supply. For past civilizations, it was 
many environmental trends that were primarily responsible for their 
decline. For ancient Sumer, decline could be attributed to rising salt 
concentrations in the soil as a result of an environmental flaw in the 
design of their otherwise extraordinary irrigation system. After a point, 
the salts accumulating in the soil led to a decline in wheat yields. The 
Sumerians then shifted to barley, a more salt-tolerant crop, but eventu-
ally barley yields also began to decline. The collapse of the civilization 
followed. Although we live in a highly urbanized, technologically 
advanced society, we are as dependent on the Earth’s natural support 
systems as the Sumerians were. If we continue with business as usual, 
civilizational collapse is no longer a matter of whether but when. We 
now have an economy that is destroying its natural support systems 
and has put us on a decline and collapse path. We are dangerously 
close to the edge. Among other actions, we need a worldwide effort to 
conserve soil.

This issue of The Futurist delves deep into thii topic of why a 
healthy soil matters to civilization.
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Highlights of Contents: 
w Lessons from Fukushima: Japan’s nightmare and the costs of poor 

communication during a crisis.
w	Technology’s Role in Revolution: Internet Freedom and Political 

Oppression Cyber-utopians be warned: authoritarian regimes are 
adapting to the Internet age.

w	Treading in the Sea of Data: Our world is swimming in information. 
New strategies and technologies are now evolving that may save us 
from drowning in data.

w	Augmented, Anonymous, Accountable: The Emerging Digital 
Lifestyle
From social networking to location-based mobile applications, our 

digital devices are increasingly shaping our lives. 
w	Our Naked Data: The ease of communicating on modern networks 

has meant a rise in data vulnerability. A security specialist outlines 
the steps that the IT industry should take to protect consumers 
from data attacks - and itself from reactionary regulators.

w	The Case Against Cash: Alternatives to cash would not only reduce 
violent crime, but also deter underground economic activity that 
goes untaxed.  

[Source: EKL Info Library]

IEEE Spectrum 
The Magazine of Technology Insiders
June 2011

In the beginning was the personal 
computer. Not long after, people started 
connecting them together on networks, 
culminating in the World Wide Web and the 
Web browser, which launched the first great 
era of the Web. Then came the search engine, 
which launched the second great era of the Web, the era of Google.

Now comes the third: the era of social networks. Facebook has 
jumped out to a commanding lead, but Google hasn’t really started 
fighting yet. So the stage is set for a battle of biblical proportions. We 
are about to witness the next great conflict of the information age, a rich 
and complicated match on the scale of mainframes vs. micros, RISC 
vs. CISC, Windows vs. Unix. Like those battles, Google-Facebook 
will shape the industry’s landscape for years to come.
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Google and Facebook have the same basic model: Offer the services 
free and charge for advertising. And, the more popular your service, 
the more money you can get for ad space. That’s why Google and 
Facebook are vying to be the de facto home for Web users.

Nearly all of Google’s and Facebook’s revenues come from 
advertising - Google, $29.3 billion in revenue in 2010 and Facebook, 
$2 billion.  What Google and Facebook have that old media don’t 
is information about you—data that they collect and process with a 
barrage of advanced technologies, software, and math to wring money 
out of you with far greater efficiency. They do that by using the 
information to target you with ads that are specific.  Use Google’s 
Chrome browser to search for a fruit-flavored green tea and you will 
probably find yourself hounded for days or weeks by ads from tea 
sellers that pop up to the side of Googled pages.  Writing the code 
that does that is how some of the greatest mathematical minds of the 
current generation make their living these days.

That’s Google’s edge: It is in the enviable position of benefiting from 
having users online in almost every way. Facebook, on the other hand, 
can learn about people and profit from them only when they’re on the 
site. So now Facebook’s triumph is emboldening the network to take on 
more and more services in the interest of keeping users within its walls. 
This issue of Spectrum presents a Special Report on the Social Web.
Highlights of other Contents:
•	 What	Young	Engineers	Want	out	of	the	Revolutions
•	 Transistors	Go		3-D
•	 12	Space	Shuttle	Missions	That	Weren’t
•	 Solid-state	Cooling	Systems
•	 Virtual-Reality	Scent	System	Fools	Flavor	Sense
•	 Silicon	is	Key	to	Quest	for	$5	LED		Light	Bulb
•	 Send	a	Tweet	to	your	Office	Door	Display:	instead	of	a	Post-it	note	

to let your  coworkers know your whereabouts.
[Source: EKL Info Library]
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The Last Word
It had long since come to my attention that people of

accomplishment rarely sat back and let things happen to them.
They went out and happened to things. 

 - Leonardo da Vinci
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