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Editor’s Desk

Trivandrum, 2 July ’12ntnair@gmail.com

N. T. Nair

Two scenarios from daily life: The 
first one is from Switzerland. Our car is 
nearing a bus bay from where a bus with 
passengers is about to enter the lane. We 
have the right of way and  the bus has to 
naturally wait. Instead, we, with three 
people inside, show courtesy to those 
30 or so people in the bus, allowing the 
bus to enter the lane ahead of us. Once 
in front of us, the electronic display at 
the rear of the bus flashes ‘DANKE’ 
for us, meaning Thank You. A country 
always standing for best practices in societal interactions has taken special 
care to incorporate this encouraging sign also into its electronic display 
system in public transport!

Scene two: Back in India, we wait in the queue for getting our items 
billed in the supermarket counter. A person with just two items goes 
straight to the counter, ignoring  all those waiting patiently for their turn 
and walks off with the billed items - No sign of apology or gratitude, as if 
with two items you have the right to get service ahead of all others.

Dalai Lama, the renowned religious head, said from a humanist 
standpoint:

‘The most important thing is to have a sense of responsibility, commitment, 
and concern for each of our fellow human beings.’

In the rat race to amass wealth, garner powerful positions or other 
material gains, we all tend to be more and more selfish and self centered. 
The casualty is humanism - concern for fellow human beings. Few 
moments in a day and a miniscule part of one’s wealth, if earmarked for 
the welfare of our brethren, especially who are really needy, this world 

would have transformed into a wonderful place to live in−a 
distant dream, judging by the speed with which more 
people gravitate towards self-centred living. But, then, 

Alexander the Great, who went about conquering 
country after country, showed the world that he was 

not carrying anything during his funeral procession.
N T Nair 

writing from Baden, Switzerland
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General

Star apple, Chrysophyllum cainito, is a tropical tree of the family 
Sapotaceae. It is also known as golden leaf tree and milk fruit. It is 
a round, baseball sized fruit that when cut has a core that takes on a 
star shape, from which the popular name has been derived. Pulp is 
soft and sweet which produces a white juice when pressed. Hence the 
name, milk fruit. The star apple usually comes in two forms, either the 
dark purple skinned variety with red-purple pulp, or the green skinned 
variety with clear-white pulp. The star apple is a very popular fruit in 
many tropical parts of the world. 

The star apple is indigenous to Central America. The leaves are 
evergreen; the silky underside shines with a golden color when seen 
from a distance, which makes the tree ideal for landscaping. The tiny 
flowers are purplish white and have a sweet fragrant smell. The tree is 
also hermaphroditic (self-fertile). It bears fruit year-round, from the 
seventh year.

Star apple does well in tropical and near tropical climatic conditions, 
and will not survive more than a couple of degrees of frost. It does 
well only in the warmest locations and mature trees are seriously injured by 

Star Apple 
The Milk Fruit
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temperatures below 28° F (-2.22° 
C). Trees need balanced watering 
throughout the year. The tree is not 
particular as to soil, but it needs 
perfect drainage.

Propagation is either by seeds, 
which take 5-10 years to bear, or 
by grafting and budding, with 
trees coming to bear in 2-4 years. 
Star apples are generally in season 
from late winter or early spring 
to early summer. Fruit is green 
skinned when immature and 
develops a deep purple skin colour 
when ripe. They do not fall when 
ripe but must be hand-picked 
by clipping the stem. Care must 
be taken to make sure that they 
are fully mature. Otherwise the 
fruits will be gummy, astringent 
and inedible. When fully ripe, 
the skin is dull, a trifle wrinkled, 
and the fruit is slightly soft to 
the touch. In India, a mature star 
apple tree may bear 150 lbs  
(60 kg) of fruits in the short fruiting season of February and March. 
Star apples can be stored at room temperature for up to a week and in 
the refrigerator for up to two weeks.

The fruits are delicious as a fresh dessert fruit; it is sweet and best 
served chilled. Star apples must not be bitten into. The skin and rind 
(constituting approximately 33% of the total) are inedible. When 
opening a star apple, one should not allow any of the bitter latex of 
the skin to contact the edible flesh. The ripe fruit, preferably chilled, 
may be merely cut in half and the flesh spooned out, leaving the seed 
cells and core. The fresh fruit is also often added to salads, drinks, and 
other dishes. The purple fruit has a denser skin and texture while the 
greenish brown fruit has a thin skin and a more liquid pulp.

The fruit has anti-oxidant properties. A decoction of the rind, or 
of the leaves, is taken as a pectoral. A decoction of the tannin-rich, 

The table below represents 
the nutritional content of star 
apple per 100g of edible portion 

Nutrition type g
Protein 2.33
Carbohydrates 14.65
Water 73.23
Fiber 3.30
Calories 67.2

Minerals mg
Iron 2.33
Calcium 14.65
Phosphorus 73.23
Magnesium 3.30
Potassium 67.2

Vitamins mg
Riboflavin 0.04
Thiamine 0.08
Niacin 1.340
Ascorbic acid 15.2
Vitamin b-6 0.200
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The Internet: The internet is a vast communications network 
spanning across the globe. It can be thought of as a complex Information 
System (IS) environment whose data highways interconnect tens 
of billions of computers and data storage systems worldwide. For 
facilitating the free exchange of ideas and information, the internet 
is conceived as an open network. According to Internet Systems 
Consortium, Inc. (ICS), which regularly conducts internet domain 
surveys each year, there are billions of hosts in operation- and billions 
of computers consulting hundreds of billions of pages carried by those 
hosts. A host used to be a single machine on the internet. However, the 
definition of a host has changed in recent years due to virtual hosting, 
where a single machine acts like multiple system. 

The internet being an open network in the public domain, 
inevitably has innumerable points of entry that can be abused and, 
therefore, is highly vulnerable. Data is vulnerable on the computer 
and in transit. As such the information assets including computers, 
the interconnecting networks and the associated applications and 
software, as well as the valuable data resident in the systems and in 
transit are open to attacks. Hackers and criminals exploit the unknown 
weaknesses of software programs and applications on the internet and 
turn them to their advantage until the flaws are fixed [1]. (The term 
hacker is used in popular media to describe someone who attempts 
to break into computer systems and networks. Typically, this kind 
of hackers will have sufficient technical knowledge to understand 
the weak points even in a secured system). Obviously in the internet 
environment the utmost concern should be to safeguard and to protect 
the information assets from all possible and probable attacks. 

Internet Security
Threats and Dangers On-line - 1

Tech News

astringent bark is drunk as a tonic and stimulant, and is taken to 
halt diarrhea, dysentery and hemorrhages, and as a treatment for 
gonorrhea. The bitter, pulverized seed is taken as a tonic, diuretic and 
febrifuge. The latex of the tree is applied on abscesses and when dried 
and powdered, is given as a potent vermifuge. Infusions of the leaves 
have been used against diabetes and articular rheumatism. 

[Dr. K. Prathapan & Rakhi Alex,
State Horticulture Mission- Kerala, India]
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Threats, Dangers and Security: In order to get a feel for the 
security challenges in the internet environment it is indispensable to 
understand precisely what are the threats and dangers to which the 
internet is exposed. The New Oxford American Dictionary defines 
‘security’ as the state of being free from danger or threat. A threat is the 
source of any risk- in other words something that triggers a risk. To 
describe a threat, the commonly used terms are ‘threat agent’ and 
‘threat strength’. For example, a threat agent may be a hacker, and 
his strength is determined by his motivation and his means. Another 

GLOSSARY OF TERMS- I 
Internet- The internet is the single, interconnected, worldwide system of 
commercial, Governmental, educational and other computer networks 
that share (a) the protocol suite specified by the Internet Architecture 
Board and (b) the names and address spaces managed by the Internet 
Corporation for Assigned Names and Numbers
Information System Security- A system characteristic and a set of 
mechanisms that span the system both logically and physically. The five 
security goals are integrity, availability, confidentiality, accountability, 
and assurance.
Computer Abuse- Intentional or reckless misuse, alteration, disruption 
or destruction of information processing resources
Access- Ability to make use of any information system resource
Accountability- The security goal that generates the requirement for 
actions of an entity to be traced uniquely to that entity. This supports 
non- repudiation, deterrence, fault isolation, intrusion detection and 
prevention, after-action recovery and legal action
Assurance- Measure of confidence that the security features, practices, 
procedures, and architecture of an information system accurately 
mediates and enforces the security policy
Authenticity- The property of being genuine and being able to be 
verified and trusted; confidence in the validity of a transmission, a 
message and message originator
Availability- Ensuring timely and reliable access to and use of 
information
Confidentiality- Preserving authorized restrictions on information 
access and disclosure, including means for protecting personal privacy 
and propriety of information
Integrity- Guarding against improper information modification and 
destruction, and includes ensuring information non- repudiation and 
authenticity

-(NIST/CSRC )#

# NIST/CSRC- National Institute of Standards and Technology/Computer Security Resource Center
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example of a threat agent could be a member of the operating staff 
who acts negligently and the threat strength is inversely related to her 
motivation to deliver quality work and her know-how. The definition 
of security as provided by the Oxford Dictionary does not translate 
readily into information technology (IT) terms. The accepted norm in 
IT is that there is no pure risk free state, whatever we do (or not do) carries 
a risk [2]. The following non-technical and straightforward definition 
will be in order for purposes of ensuing discussions in this article: 
Internet security is all about safeguarding and protecting the internet 
assets, i.e., hardware and software systems, including the networks, and 
data from threats and dangers. 

Stefan Savage, Professor, Department of Computer Science and 
Engineering, University of California, San Diego presents a highly 
realistic and bold new perspective on security- ‘Security is a curious 
concept, part perception and part prognostication. Webster’s captures both 
sides of this dichotomy in its definition: ‘freedom from danger; freedom 
from fear’. Fear concerns a perceived threat; danger reflects what actually 
threatens us. We fear attacks that never come and live blissfully unaware of 
true dangers around the corner. This uncertainty is only intensified when 
our security concerns are transformed by changes in technology. Indeed, 
technology and its abuse evolve hand in hand.……While technology pro-
vides new opportunities for threats, these become true dangers only when 
there is a motivation to exploit them and a means to do so. Anticipating 
security threats is not merely a matter of reasoning abstractly about how 
new technology might raise new risks ; it requires an understanding of 
human nature’[3].
[1] definitions.uslegal.com
[2] opensecurityarchitecture.org
[3 New York Times News Service

[Dr H.Ganesh, San Jose, USA]

Society is Doomed, When...
 � When you see that in order to produce, you need to obtain permission 
from men who produce nothing

 � when you see that money is flowing to those who deal, not in goods, 
but in favors

 � when you see that men get richer by graft and by pull than by work, 
and your laws don’t protect you against them, but protect them 
against you 

 � when you see corruption being rewarded and honesty becoming a self-
sacrifice
	you may know that your society is doomed. 

- Ayn Rand
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1) The idea
Ombudsman for Urban Local Bodies (ULB)
a) Impartial investigator of the public’s complaints about the 

administration of city governments
b) An independent officer of the City Council appointed by a two-

thirds majority and at arm’s length from the public service with a five 
year term, renewable once

c) A place of last resort for residents and citizens to turn to when all else 
have failed

d) Advocate for fairness with the mandate to ensure transparent 
processes in administrative matters

e) Different from the judicial system in the sense that while courts 
supervise and often quash administrative decisions, an ombudsman 
may create change and improve governance through influence and 
dialogue.

2) How will it benefit India?
If Manual Castells and Kenichi Ohmae are correct, the future of 

the 21st century lies with a network of regions centered on small Tier-II 
million cities with low resource footprints. This is all the more relevant 
in the Indian context where devolution of powers and responsibilities 
has the full fledged backing of the 74th Constitutional Amendment and 
wherein the ULBs often receive a substantial portion of the state alloca-
tions as untied grants with discretionary power to use them according 
to local needs. Our cities have to be given an opportunity to reinvent 
themselves as flexible networks of smaller urban centres with appropri-
ate changes in economic structure, urban ecology and metabolism. 
Successfully building such a culture would involve communities, private 
sector, civil society, the state and national governments and moving 
towards a tenacious flexible regulatory framework that enables private-
public-community partnerships without permitting externalization of 
risk onto citizens. When this process takes off, we have to ensure not 
only strategic visioning and public participation, but also adherence to 
principles of good urban governance (ie) transparency, accountability, 
equity, efficiency, acknowledgement of rights, rule of law etc.

It is in this context that the institution of Ombudsman for ULBs 
assumes paramount importance. In a situation wherein municipal 

Investigation of  Public Complaints
A Lesson from Canada

Management
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governments are going through the most profound shakeup in recent 
memory, the values of a responsive and fair service culture which 
do not lose track of accountability need to be more front-of-mind. 
Creating conditions that promote such accountability through effective 
oversight of the administration of government services and sustained 
collaboration between urban government and residents, particularly 
those who are not in the mainstream, is imperative. We must be vigilant 
in keeping our public service relevant and accessible-one that promotes 
both good governance and protection of human rights even of the most 
marginalized who often have no place at the table. More time and effort 
needs to be spent making sure there principles are there from the outset, 
rather than fixing the problems after the damage to the residents’ lives 
has already been done.
And it is here that the adoption of the Canadian institution of 
Ombudsman for ULBs will benefit India-in ensuring that the “tryst 
with destiny” to which we redeemed our pledge on the midnight of 14th 
August 1947 does not turn into a “tryst with destitution”, in ensuring 
that the locusts of despair do not destroy the harvest of India’s freedom.
3. Modifications to the idea/ other arrangements required

The main challenge in transplanting the Canadian Ombudsman to 
the Indian context is one of scale. But that definitely cannot become 
an excuse for postponing reforms especially in a scenario where the 
administration of many public services has been shifted from state 
control to local self governments and in a situation where the canker of 
corruption is eating into the moral fabric of the nation.

To set the ball rolling, the Government of India can make it a 
mandatory condition for funding under JNNURM that the states must 
have Ombudsmen in place through statutes passed by their respective 
Legislatures at least for the municipal corporations. Or if that does 
not work, a constitutional amendment can be thought of-making 
Ombudsmen creatures of the Constitution itself. As a first step we 
may go in for the metros alone. To account for the problems of scale, 
there can be two Deputy Ombudsmen per metro who will assist the 
Ombudsman appointed for that metro. The Ombudsmen can be retired 
judges of the High Court and the Deputy Ombudsmen can be retired 
District Judges. They shall be appointed from among a panel of judicial 
officers provided by a colloquium headed by the Chief Justice of the 
concerned High Court.

Unlike the Canadian situation, the Ombudsmen in Indian metros 
can be appointed by a simple majority in the respective State Legislatures. 
Doing away with the condition of two thirds majority may be desirable 
to avoid stalemate. The mode of appointments of Deputy Ombudsmen 
can also be the same. In case the State Legislature feels that the panel 
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provided by the colloquium does not contain persons who are eligible to 
be appointed, the State Legislature will be free to ask for a fresh panel, 
but once a fresh panel is provided by the colloquium, the Legislature will 
have no choice but to select from the same.

The term of office of Ombudsmen and Deputy Ombudsmen can be 
five years as in the case of Canada. The conditions of removal shall be 
similar to those of judges of the State High Courts on grounds of proved 
corruption, misbehaviour or incapacity. The mandate can be similar to 
the Canadian context but rephrased to include.

“Everything done by the ULBs-whether in the implementation of 
government policy or otherwise.”

These can range from faulty decisions and poor service to unreasonable 
delay and unprofessional conduct.

To be effective, the Ombudsman should be given all the powers of 
a Civil Court under the code of Civil Procedure including the power to 
summon witnesses, enforce their attendance, examine them on oath etc. 
The powers should not doubt include those to enter any government 
premises to gather evidence. The Ombudsman must have independent 
investigative staff too. He should have the freedom to select the said staff 
so as to ensure competence and impartiality of the team. One can take 
a leaf out of the Canadian experience in this regard too particularly as 
regards the composition of a Special Ombudsman Response Team to 
conduct systematic investigations on high profile issues where witness 
interviews often need to be taped to ensure that there is no compromise 
on accuracy. The modus operandi (except in allegations of corruption) 
can be a mix of mediation, negotiation and conciliation. A time frame 
for the investigation protocol (similar to that in the RTI regime) would 
be beneficial from the citizen point of view.

Rather than follow the Canadian system where the Ombudsman 
tables reports for the Council’s consideration and expects the Council 
to take necessary steps to implement its recommendations, a better 
option in the Indian context would be to make the Ombudsman’s 
recommendations binding on all the affected parties including the 
ULB concerned subject to review/appeal in courts of law under the writ 
jurisdictions conferred upon the High Courts and the Supreme Court 
under Article 226 and 32 respectively of the Constitution of India.

Apart from these statutory arrangements, what we need are:
a) Staff development that focuses on disclosure and performance
b) Training and professional support for public servants
c) Buffering of the space between legislators and public servants and
d) A right to service regime

To quote none other than Justice Douglas Cunningham, 
“Culture of accountability cannot simply be imposed top down 
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through legislation. It requires strong leadership from various municipal 
stakeholders.”

This is the crux of the modification that we need when adapting 
the concept of Ombudsman to the Indian Scenario - a will power for 
introspection, for moving from a culture of “us and them” to a place of 
mutual trust and respect.
4. Which Ministry / State might this idea be best suited for?

The Ministry of Urban Development (MOUD) which no doubt will 
have to solicit and obtain active participation of all states wherein metros 
are located.
5. What are the next steps that this Ministry/ State should take to 
implement this idea?

Hold wide ranging consultations with the stakeholders (state 
governments, ULBs, recognized national and state political parties, 
members of civil society, social activists, think tanks etc) and impress 
upon them that
e) if cities should not become objects of dystopic doomsday narratives 

of crisis and catastrophe
f) if failure of urban governments should not become a ubiquitous and 

commonsensical refrain
g) if total bankruptcy and arrogance of proactive strategies should not 

lead to systemic failures and deep exclusions in Indian cities and
h)  if strategies in urban policy should not become crisis ridden as well 

as crisis inducing, chaotic, irrelevant, incompetent and exclusionary, 
then we must wake up to the challenges of the day and draw the best 
from a variety of ombudsman jurisdictions (Canada, UK, Scotland, 
Australia etc) so that our ULBs can be made robust and accessible to 
the public.

--If need be a study tour can be organized for the key players so that they 
can have a first hand feel of the situation.
--Based upon the feedback, the MoUD can decide whether we should 
go in for a carrot and stick policy of linking the creation of the new 
institution of Ombudsman to central funding of structural reforms 
(through JNNURM etc) or whether we should take the call of going in 
for an amendment of the Constitution itself.
6. Conclusion

In the overall context of liberalization, privatization and globalization 
and the changing, in most cases diminishing nature of state intervention 
in which these partnerships are emerging, concerns relating to the 
accountability of the public sector, particularly the ULBs, cannot be 
stated to be unfounded. This is especially true on an era where the 
threats of decay of our rich civic culture and the displacement of a 



July 2012Executive Knowledge Lines13

Dr APJ Abdul Kalam, Chancellor of the Indian Institute of Space 
Science & Technology (IIST), released the book 'A Brief History 
of Rocketry in ISRO', (See review elsewhere in this issue), authored 
by Dr PV Manoranjan Rao and Mr P Radhakrishnan (Retired 
scientists of ISRO, and  contributors of content to EKL), on June 
28, 2012 on the occasion of the first Convocation of the Institute at 
the Vikram Sarabhai Space Centre in Trivandrum, India.

L - R: Dr K Radhakrishnan, Chairman, ISRO, Dr PV Manoranjan Rao, 
Dr APJ Abdul Kalam, and Mr P Radhakrishnan

Book Release

culture of citizen commitment into a race behind short time horizon 
rent seeking quick fixes loom large in the horizon. What is required is a 
strengthened municipal framework-a path of proactive strategies that go 
beyond debates such as the “Shanghaisation” of Mumbai. Establishment 
of institutions such as that of the Ombudsman which are squarely in 
the middle-impartial, with no vested interest-no doubt fits in the bill 
towards administrative fairness-procedural, substantive and equitable-to 
all of its people as individuals and as communities. It will be a first step 
towards ensuring that a shock can ripple through the urban landscape of 
India without bringing the entire system to a halt.

[Dr Raju Narayana Swamy IAS, Ph.D.
Commissioner, Civil Supplies, Kerala]
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A store that sells new husbands has opened in Manchester, just off 
Deans gate where a woman may go to choose a husband. Among the 
instructions at the entrance is a description of how the store operates:
You may visit this store ONLY ONCE! There are six floors and the 
value of the products increase as the shopper ascends the flights. The 
shopper may choose any item from a particular floor, or may choose 
to go up to the next floor, but you cannot go back down except to exit 
the building!
So, a woman goes to the Husband Store to find a husband. On the first 
floor the sign on the door reads:
Floor 1 - These men Have Jobs
She is intrigued, but continues to the second floor, where the sign 
reads:
Floor 2 - These men Have Jobs and Love Kids. 
'That's nice,' she thinks, 'but I want more.' So she continues upward. 
The third floor sign reads:
Floor 3 - These men Have Jobs, Love Kids, and are Extremely Good 
Looking.
'Wow,' she thinks, but feels compelled to keep going. She goes to the 
fourth floor and the sign reads:
Floor 4 - These men Have Jobs, Love Kids, are Drop-dead Good 
Looking and Help With Housework...
'Oh, mercy me!' she exclaims, 'I can hardly stand it!' Still, she goes to 
the fifth floor and the sign reads:
Floor 5 - These men Have Jobs, Love Kids, are Drop-dead Gorgeous, 
Help with Housework, and Have a Strong Romantic Streak.
She is so tempted to stay, but she goes to the sixth floor, where the sign 
reads:
Floor 6 - You are visitor 31,456,012 to this floor. There are no men 
on this floor. 

This floor exists solely as proof that women are impossible to please. 
Thank you for shopping at the Husband Store. 

[Sourced by: Susy Mathew]

The Husband Store 
General

It is a common experience that a problem difficult 
at night is resolved in the morning after the 

committee of sleep has worked on it.
 - John Steinbeck
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By the end of the 16th century most serious natural philosophers, 
as scientists were called at the time, became convinced that the 
Copernican model of the solar system with the planets circling the 
Sun was indeed a reality. Copernicus himself had only proposed it 
as a device to simplify the computations required to find planetary 
positions on the sky. It is not certain whether he really believed in the 
reality of his own model or just put it mildly to avoid conflicts with 
the religious authorities. It was difficult to believe that the whole Earth 
was moving, and the scientific revolution which ushered in an era of 
a free market for thoughts was still more than a hundred years away. 

Once the Copernican model is accepted as corresponding to reality, 
there were viable ways to determine the period of orbits of planets 
and their distances from the Sun as compared to that of the Earth’s 
distance from the Sun using simple astronomical observations. The 
orbital period of the Earth is determined by observing the time for the 
repetition of star positions on the sky relative to that of the Sun. This 
is called the “sidereal year” and is 365.2563669 days. (The calendar 
year is geared to the cycle of seasons and is 365.24219 days). The Earth 
overtakes the outer planets and is overtaken by the two inner planets 
at regular intervals in its motion round the Sun. This time between 
successive overtakings is called the “synodic period” of the planet. The 
synodic period can be determined observationally and then the orbital 
period of the planet can be computed. This is akin to the computation 
required to determine the period between coinciding positions of 
the minute hand and hour hand on a clock dial as the minute hand 
overtakes the hour hand (it happens every 12/11 hours; or 65 min., 
27.27 sec.). Once the period of a planet and the time when the Sun, 
Earth, and the planet were in a line is known, it is a simple matter to 
work out the angular separation of the planet and Earth as seen from 
the Sun at other times. In diagram 1 it is 90 degrees to make things 
easy. At this time the angle between the planet and Sun, “E” in diagram 
1; can be measured from Earth. Now it is easy to construct the triangle 
connecting the Sun, Earth, and planet and measure the ratio of the 

Distance to the Sun
Clever Technique Invented in 18th Century

Science in Perspective
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planet’s distance from the Sun to 
that of the Earth. Once two angles 
of a triangle are fixed, the ratio of 
the sides are fixed. This applies to 
all triangles, not just right angled 
triangles. Thus it was possible to 
determine the periods and ratio of 
orbital radii of all planets relative to 
that of the Earth’s.

All this information was 
available to the curious by 1600. 
Johannes Kepler even noticed that 
the square of the periods of orbits 
of planets was proportional to the cube of their distances from the Sun 
(Kepler’s third law of planetary motion) by 1618. However the actual 
dimensions of the solar system still remained outside the purview 
of observational astronomy. Philosophers had made many guesses, 
but nobody had any idea as to how a planetary distance could be 
practically measured. Once the Sun-Earth distance could be measured 
the distances of all the other planets from the Sun could be calculated 
as the ratios of distances were known. 

The Sun’s diameter subtends about half a degree on the sky. If 
only they knew how big it really was, the distance to it could be easily 
calculated. But measuring the diameter of the Sun seemed to be as 
impossible as measuring the distance to it. 

Occasionally the inner planets, Mercury and Venus comes between 
the Earth and Sun and we can observe them as black dots moving 
slowly across the Sun’s bright disc. Nearly a hundred years after 
Kepler’s discovery of the relation between period of orbits and their 
radii, Edmond Halley (of Halley’s comet fame) observed a transit 
of Mercury across the Sun’s disc. And he had a brilliant brainwave. 
Observers separated by considerable distance in the north-south sense 
would see slightly different transit paths due to parallax,(see diagram 
2) and if the distance between the observers on Earth was known it was 
possible to calculate the real distance between the transit paths across 
the Sun, (as the ratio of the distance from the Sun to the planet and the 
Sun-Earth distance was known). He also realized that it would be best 
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to use a transit of Venus as the differences in observed paths would be 
much greater than for Mercury. Mercury is only 38.7% as far from the 
Sun as the Earth is, whereas Venus is 72.3 % as the Earth from the 
Sun. The principle is illustrated by diagram 2. Once the actual distance 
between two lines on the Sun is known, it is a simple matter of using 
this scale to determine the real diameter of the Sun itself and then 
using this to find the distance to the Sun.

The orbital plane of Venus is at an angle of about 3.4 degrees to the 
orbital plane of the Earth. So Venus is on the orbital plane of the Earth 
only at two points in its orbit. These points on the orbit are called the 
nodes. Obviously a transit can be observed only when Venus overtakes 
the Earth very near one of these nodes and is in our line of sight to 

the Sun. So though Venus overtakes us every 584 days or so, transits 
are rare, because the overtaking has to occur at one of the nodes for a 
transit. Transits of Venus are separated by 121.5 years, 8 years, 105.5 
years, and then again 8 years and so on in repeating cycles of period 
243 years. The transits in this century were in June 2004 and June 
2012. The next will be 105.5 years away in December 2117. You will 
recall that the news media were full of the 6th June transit recently. 
Unfortunately none of us will live to see another transit. 

Edmond Halley also knew when he discovered the method to 
measure the distance to the Sun, that the next transit of Venus across 
the Sun would be in 1761, and that he would not live to see it. He died 
in 1742 at the ripe old age of 86. It was left to the intrepid explorer-
adventurers of the time like Captain James Cook and Jean Baptiste 



July 2012Executive Knowledge Lines19

Chappe to carryout Halley’s plan. 
Cook sailed to the South Pacific 
island of Tahiti with the astronomer 
Charles Green and his equipment 
on board the HMS Endeavour. 
He discovered Australia on his 
way back ! The French expedition 
under Chappe to California which 
was in Mexico at the time is famous 
too. All the members of the French 
expedition except for Chappe’s 
engineer died of some illness, 
but the engineer did get back to 
France with Chappe’s excellent 
observational records. There are 
many such tales of sacrifice and hardship in the cause of discovering 
the dimensions of our Solar System.

By the 1960s we learned to bounce radio signals off Venus when it 
overtakes us and time the echo to get the distance. So now we don’t 
need transits to scale the distances across the solar system. But for well 
over two centuries Halley’s method remained the only viable method of 
measuring the distance to the Sun. Today this distance which is called 
the “astronomical unit” is known to an astounding degree of precision. 
Strictly speaking the astronomical unit is the semi-major axis of the 
elliptical orbit of the Earth. However the Sun-Earth distance varies 
only by just over 3% and so the orbit is almost a circle. The exact value 
of the astronomical unit is 149,597,870.69 kilometers, with an error 
of just plus or minus 0.03 kilometers. So now we know the distance to 
the Sun to an accuracy of 30 meters !!! 

This was the first step in measuring astronomical distances. 
Measuring distances to stars which are light-years away proved to 
be far more difficult. A light year is nine and half trillion kilometers. 
But Man’s ingenuity knew no bounds once freed of the shackles of 
dogmas. And today we boldly try to measure the distances to the very 
edges of space and time trillions of light-years away.

[D Krishna Warrier,
Formerly of CDAC, Trivandrum]



20Executive Knowledge LinesJuly 2012

Management

Whether you are engaged in selling, marketing, decision-making 
or resolving conflicts you need to possess effective negotiation skills. 
Almost all management development programs include negotiation 
skills as a mandatory component. Participants in these programs 
learn several theoretical concepts related to negotiations, including 
traditional Indian cycle of saama (negotiate on equal terms), dana 
(yield some space), bheda (create differences), and danda (terrorize). 
Sometimes a case study is presented along with a solution. Rarely 
do the participants get a chance to come up with their own creative 
strategies and evaluate their negotiation abilities and persuasive skills. 
It is worth noting that during the management training programs at 
GE’s leadership centre at Crotonville, the chairman of the company 
personally presents real issues plaguing the company at that very 
moment. He evaluates the leadership abilities of participants based on 
their negotiation and articulation skills. This practice has helped in 
providing a steady pipeline of potential CEOs to lead GE’s diverse 
business interests.

We describe a case study for readers to solve and we also present a 
simple evaluation scheme.
Case Study

You are a member of the committee to select the Indian cricket 
team to tour England. The current morale of the team is quite low 
since it has experienced two successive series defeats. A win in the 
ensuing series will do the team a lot of good. The next World Cup is 
just 20 months away and will be staged in England. It is doubtful if 
the present captain of the team would last till the World Cup since 
he is quite injury prone. The team should develop perfect chemistry 
without any scope of allegations of rift within the team. Out of fifteen 
members, fourteen members are automatic selections based on their 
past performance and current form in domestic cricket. There is one 
more slot to be filled. There are five candidates from whom the choice 
of the fifteenth player is to be made. The profiles of the candidates are 
as follows:

Keshav: He has been knocking at the doors of national selection 
committees for the last six years with a string of good performances as 
a spin bowler in the domestic season. He has taken six hundred wickets 

Picking Future Managers
Is Objective Evaluation Possible?
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in the last eight years. Unfortunately, he happens to be a contemporary 
of two other star spin bowlers whose places in the team are cemented 
firmly. He has been active in forming a Players’ Association to protect 
the players’ interests and benefits and is its president for the third 
consecutive term.

Vaman: He plays for the North-East zone in the domestic 
tournaments. The national teams in the recent past have not had a 
player representing the North-East zone. Though there is no quota 
system in the selection process and the best in the country have to 
be selected, the selection of Vaman would provide the necessary 
motivation for the players in the North-Eastern part. This would help 
in cricket not being confined to a few pockets but be seen as being 
more inclusive and contributing to national integration.

Madhav: He has been in good form for the last two years. He has 
excellent leadership qualities and could be a potential captain of the 
Indian team. He successfully led the country’s Under-19 team recently 
on a tour to Australia. He consults his team mates but makes the 
final decisions himself. If they prove to be wrong he acknowledges 
the mistake without passing the buck. There have been instances in 
the cricket world where certain players were selected purely for their 
shrewd captaincy skills, Mike Brearley of England for example. Even 
if he does not get to play matches, the tour would enable him to rub 
shoulders with senior players and observe at close quarters how the 
present captain handles the team. This is a long-term investment.

Govind: He has been playing for Sussex County in the English 
league season. He knows the ground conditions at all the venues where 
India will be playing. He also knows the strengths and weaknesses of 
every player who is likely to play for England. This would be quite 
handy in India’s strategy for each match. Moreover, he is an excellent 
fielder. Even if he does not score many runs, he is sure to save at least 
30 runs by his live-wire fielding. His inclusion would fulfill the short-
term interest of doing well on this tour.

Rishi: On a long tour it is prudent to have a reserve wicket keeper 
who can also make a sizeable contribution with the bat at No. 6 or 
No. 7 position. Other than the main wicket keeper, the team does not 
have any one who has donned wicket keeping gloves. Normally a risk 
is taken and a replacement is flown in when necessary. Since the rest 
of the team is sufficiently balanced in all departments we can afford to 
indulge in the luxury of having a second wicket keeper. This will keep 
the main wicket keeper fresh during the grueling tour comprising four 
tests, five ODIs and three T20 matches.
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Exercise: A moderator gives the case study problem to each of, say, 30 
participants. Each participant chooses his answer and hands over to 
the moderator. The moderator picks one representative for each answer 
and starts a session where the representative is given 10 minutes to 
“market” his answer vis-à-vis other options. During the process, the 
remaining participants are allowed to cross-examine the speaker. At 
the end of the round all participants are once again asked to choose an 
answer. The representative to whose choice the maximum inflow has 
occurred is the best negotiator. The representative from whose choice 
the maximum outflow has occurred is a poor negotiator. 

We can say that the persuasive abilities of D are excellent. When 
a vacancy arises in the organization for a senior slot in marketing or 
strategy or HR, the management could opt for D to fill the slot.

A number of case studies can be designed in a similar manner so 
that each of the 30 participants gets an opportunity to present and 
convince others about his choice of option. This process brings in a 
semblance of transparency in filling up positions from among internal 
candidates. The simple metric described above may not be the best 
objective metric. But it is definitely better than subjective impressions 
about the capabilities of employees. The case studies provide a context 
for the participants to articulate their negotiation skills instead of 
resorting to dry presentations on the theoretical aspects of the skills.

[R Narayanan]

Following table is a possible scenario

Player Speaker Votes before 
debate

Votes after 
debate Difference

Keshav A 6 5 -1
Vaman B 4 5 +1

Madhav C 11 9 -2

Govind D 6 11 +5

Rishi E 3 0 -3
[Note that the speaker representing Rishi’s case himself has changed his mind!]

Everybody's got a past. The past does not equal the 
future unless you live there.

- Tony Robbins
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Sir,
 The editorial of the June issue focuses on the conveniences that 

have accrued due to the digitization of information. This is indeed 
very true. Reading it triggered the following thoughts.

The perception of nature to human senses is certainly analog in 
nature. We see, smell, feel, hear, and taste as a continuum. But today 
physics in its microscopic level has quantized or digitized the world. 
Light comes in discreet bits (photons) and interacts individually, 
one to one with atoms of silver in a photographic film, or CCD 
element in an image sensor of digital cameras. Energy, momentum, 
everything comes in bits. We suspect that even space and time are 
digitized. Physics does not deal with space smaller than 10-43 meters 
or time intervals less than 10-35 seconds. So the idea of digitization 
was there in nature for the taking. It is just that engineers have 
tumbled to it only fairly recently. So also the advantage of fiber 
reinforced materials for example, abound in nature. The strength of 
cyclone resisting coconut trees comes from the fibrous construction 
of their stems. Recently, engineers have started to build even aircraft 
out of fiber reinforced material. And yet imitating nature is not 
always the optimum route. All the early efforts to build flying 
machines which imitate bird flight proved to be misguided. There 
are no propellers or wheels in nature. I don’t think there is a laser in 
nature. Real working robots (not toys) do not resemble humans at 
all. While learning from nature, we need to also think beyond the 
readily available models in nature.

[D Krishna Warrier]

Readers say

Looking Back at EKL
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•	 Common Clinical Tests – Significance in Healthcare 
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•	 Cryogenics – For Rocketry to Mummification - EKL May 2010
•	 Energy Retrofit – Empire State Building Shows the Way 

 - EKL Nov. 2010
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When sweet slumber hesitates to lead me to tender reveries
I soar on the wings of my fond memories
To enjoy the smiles, the tears and the zest of my boyhood days
And dissolve my disappointments in diverse ways.
 
I remember the words of enchanting ardour
And feel the soft, endearing arms of my mother
Holding me in a divine embrace, whispering words of grace
Her shining eyes beaming rays of affection and solace.
 
How can I forget the tender, worthy advice of my father
To wean me away from my inept chase of pomp and power
To instill in me the perennial majesty of humility
To enliven and empower my green faculty.
 
Vivid memories of my bosom mates
Bringing comfort during my wintry dates
Blessing me with counsels to ward off my impulse to seek
The mirage of riches, luxury and ostentation freak.
 
As I inhale the fragrance of those worthy days
And feel the exciting balm of love and grace
I tend to fall into delicious spells of repose
Savouring those golden moments of glory and solace.

 [H R Iyer]

Rainbow of Memories

 Attitude
● The most selfish one letter word "I"... ► Avoid it
● The most satisfying two-letter word "WE"... ► Use it
● The most poisonous three-letter word "EGO"... ► Kill it
● The most used four-letter word "LOVE"... ► Value it
● The most pleasing five-letter word "SMILE"... ► Keep it
● The fastest spreading six-letter word "RUMOUR"... ► Ignore it
● The hardest working seven-letter word "SUCCESS"... ► Achieve it
● The most enviable eight-letter word "JEALOUSY"... ► Distance it
● The most powerful nine-letter word "KNOWLEDGE"... ► Acquire it

[Sourced by: Susy Mathew]
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Improve your concentration.
Use reasoning and fill  
each row, column and 

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

Solution on page 45. 
[BNN]

EKL Sudoku 68
[Hard]

8 3
3 1 6 5
6 2 4 1

8 4 7 9
1 2 6

4 1 6 9 7
2 8 4

2 5
1

In Forthcoming Issues
w Fuel Cell Works even after Hydrogen Runs out: Harvard Scientists 

develop solid-oxide fuel cell that can also store electrochemical energy 
like a battery

w Food Miles: Miles over which a food item is transported from 
producer to consumer, as a unit of measurement of the fuel used to 
do this

w Vaccine to treat Alzheimer’s disease

w Audio fingerprint: Every phone call has an acoustic fingerprint 
which can be used to identify phone fraudsters

w DNA Into a Living Flash Drive: A cellular memory system



26Executive Knowledge LinesJuly 2012



July 2012Executive Knowledge Lines27

 Information Explosion 
A Challenge - Part IX

Info Scan

While browsing the internet, the user will have to take split second 
decisions to ignore innumerable trivial things like hyperlinks, news 
flashes, pop-ups, updates, download reminders and so on, which vie 
for the user’s limited attention. The situation described illustrates the 
inherent characteristic of the digital devices which encourages the user 
to flit from task to task, often challenging the user’s patience. Google 
engineers have discovered that even 400 milliseconds (equivalent to the 
blink of an eye) is too long a wait. The users habitually grown impatient 
to even such barely perceptible delays tend to abandon the search and 
move to something else. ‘Subconsciously you don’t like to wait. Every 
millisecond matters’ says the Google Engineer Arvind Jain.

Whereas on a mobile phone it takes about 9 seconds to load a web 
page, implying users are eagerly waiting for manufacturers to enhance 
the performance of smartphones vis-a-vis their speed. With the 
widespread use of smartphones and tablets and those users frantically 
attempting to download maps, video clips of events like sports, news-
updates and so on, the digital traffic jams are becoming a routine 
affair. The already impatient users further get frustrated with the poor 
download speeds. ‘250 milliseconds, either slower or faster, is close to the 
magic number for competitive advantage on the web’ opines Harry Shum 
of Microsoft [1]. 

The aforesaid developments have already set in motion a mad rush 
among the high technology companies to achieve even greater speeds 
on smartphones and other mobile devices. A vicious circle is thus being 
created−new technology innovations bring greater speeds, which in 
turn further raise the expectations, for even more of it, of the impatient 
and demanding users. It has been observed that the above happenings 
have a flip side in so far as the behavior of the habitually impatient user 
is concerned. Sooner or later they are likely to become increasingly 
forgetful, and most of the time, without any external provocations 
(emotional) oversensitivity and irritability is bound overtake their 
behavior, which may impact their interpersonal relations, career and 
other real world experiences.
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The various scientific research and investigations on how on-line 
deviant behavior including internet addiction impacts the central 
nervous system are very much in their preliminary stages. From among 
the several such studies, two of the recent ones which have received 
worldwide attention, are cited below. 

BBC News reported on January 11, 2012, the results of a study of a 
research team led by Dr Hao Lei of the Chinese Academy of Sciences 
in Wuhan. The preliminary research suggests that web addicts have 
brain changes similar to those hooked on drugs or alcohol. Specialized 
MRI brain scans showed changes in the white matter of the brain-the 
part that contains nerve fibers-in those classed as being web addicts, 
compared with non-addicts. This could imply that internet addiction 
disease (IAD) has similarities with substance addiction and impulse 
control disorders. NHS Choices, the website of the  U.K. National 
Health Service, observes that the research may have been interpreted 
a little too sensationally and that the results of the study should be 
interpreted cautiously for more than one reason.

The Telegraph, Science News, reported on Jan 12, 2012, how 
obsessive smartphone users experienced ‘phantom vibrations’ according 
to a paper presented to the British Psychological Society’s Division of 
Occupational Psychology Conference in Chester, U.K. The research 
was carried out by a team led by Richard Balding of the University 
of Worcester. BlackBerries and iPhones are meant to help workers 
manage their workload by giving them access to messages and alerts 
while away from the office. ‘But people become so obsessive about checking 
their email accounts and social networking sites that they actually become 
more stressed as a result’, the researchers said. ‘Some are so hooked to their 
devices that they even begin to experience phantom vibrations where they 
mistakenly believe their phone is buzzing in their pocket’, it was claimed. 
Their results showed that people’s use of smartphones was linked to 
their levels of stress, but their line of work was not. Researchers said 
that, in most cases, people had acquired smart phones to help them 
keep on top of their work. After they began using the devices, the 
benefits they brought to the user’s workload were outweighed by a 
greater pressure for them to stay up to date with messages, e-mails 
and social networking sites. This became a vicious cycle in which the 
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more stressed the people became, the more they compulsively felt the 
need to check their phone, the study showed. Stress was directly linked 
to the number of times people checked their phones on average, and 
people with the most extreme levels of stress were troubled by phantom 
vibrations when no message had been received, the survey showed. 
Richard Balding said-‘Smartphone use is increasing at a rapid rate, and 
we are likely to see an associated increase in stress from social networking’

More than half of the young children in USA have access to an 
iPad, iPhone or similar touch screen device. The iPad and similar 
devices allow children to interact with technology at a younger age 
than ever before. The brain develops quickest during the first few 
years of a child’s life. Obviously the young ones are the most sensitive 
segment of the population getting exposed to the impact of modern 
technology. Unfortunately, however, there is little research on the 
effect of technology on the kids. 

Tiny fingers not yet old enough to manipulate a mouse or operate 
a videogame console can navigate a tablet touch screen. Toddlers get 
very easily hooked on the touch screens and remain absorbed into 
it for indefinite periods. Presently, no one knows how exactly this 
preoccupation with touch screens and other information age devices 
impacts them. Will it make the kids sedentary and less sociable? What 
is happening in the child’s brain while using these devices? Will it 
turn the kids into morons or geniuses? There exist many more such 
parental concerns for which, presently, there are no readily available 
authoritative and scientifically verified answers. One sponsored research 
showed that it helped the children learn language and vocabulary. In 
many ways, the average toddler using an iPad is a guinea pig.

Dr Paul Christakis, the famous pediatrician, suspects that the more 
the touch screens the children use during their formative years, the 
more likely they are to develop attention problems. ‘One of the strengths 
of the iPad’-it is interactive-‘may be the weakness’, says Dr Christakis.

Does a child get a different experience from a book than an 
e-book? Studies that aim to answer this and similar questions are just 
getting underway-researchers, however, expect the answer will be yes. 
The studies which have not yet been published, found that instead 
of content, children tend to learn navigation, such as what different 
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buttons do. Dr Hirsh Pasek, a Professor of Psychology at Temple 
University and Director of its Infant Language Laboratory, feels that 
digital devices like iPads are not replacements for the real thing, like 
a book. That doesn’t mean that children shouldn’t read books on the 
iPad. ‘If parents outsource the device to children, then it won’t be positive’, 
says Dr Hirsh Pasek [2]. 

[1] New York Times News Service 

[2] Wall Street Journal, June 4, 2012

[Dr H. Ganesh, San Jose, USA]
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Automobile: The original automobiles designed by Benz and Daimler 
had used gaseous fuels such as coal gas. The self-propelled motor 
vehicle based on Internal Combustion Engine went through a series of 
innovations such as the introduction of carburetor that made possible 
the mixing of a liquid fuel with air. The carburetor itself starting from 
the primitive version invented by Wilhelm Maybach was transformed 
in steps to the type that was in use for a long time until replaced 
relatively recently by the modern fuel injection systems. With the 
advent of the carburetor, gasoline became the fuel of choice.

Crude Oil comprises a mixture of various hydrocarbons, which 
could be separated by a distillation process known as Thermal Cracking 
that resulted in about 20% yield of naphtha, gasoline, and kerosene 
from crude oil. This process was, in due course, replaced by the more 
efficient Catalytic Cracking.

Despite its higher fuel efficiency of the Diesel Engine, originally 
developed by Rudolph Diesel, was initially rather slow in its induction 
into automotive transportation. In time, when the diesel engines were 
considerably improved, they came into wide use in automobiles, trucks 
and railways, in addition to ships and submarines.
Traffic Lights: More automobiles on the road invited the need for 
traffic control. Curiously, some mechanical systems were used even in 
the horse-drawn days to regulate traffic ! The first electric traffic light 
system using red and green lights came in 1914. In the beginning, 
there was no amber light which was later introduced and operated 
manually by a policeman, though. A fully automatic switching with 
interval timing was not set up until 1925.
Subway Trains: With the congestion in cities, tram cars and 
underground trains were introduced in the 19th century itself. The 
20th century subway train is characterized by electric motor-propelled 
engines. Electric traction drawing energy from a high voltage power 
rail proved superior to steam engines in underground railways because 

Technology
Through the Ages - Part 14

Technology in Perspective

Transportation bridges geographical distances. Speed of transportation 
has always been a constant preoccupation of mankind. Faster, farther, 
higher … is the motto !



32Executive Knowledge LinesJuly 2012

of ease of ventilation, and besides, there is no need for refuelling. 
Airplane: The invention of the flying machine was the fruition of a 
longstanding dream of mankind. Leonardo da Vinci had visualized 
an aircraft with flapping wings in late 15th century. By the end of the 
19th century, manned glider flights had been achieved. Steam-powered 
unmanned aircraft were successfully tested around this time. The 
situation changed when the Wright brothers (Wilbur and Orwille) 
entered the scene. Not satisfied with the available data, they built their 
own wind tunnel to conduct aerodynamic studies on wings. They 
developed the wing, which they called aeroplane. This word later came 
to denote all heavier-than-air winged aircraft. They built their own 
12-horsepower gasoline internal combustion engine for propulsion. 
The first successful flight of the Wright Flyer took place on December 
17, 1903. Known as the biplane, it had two wings mounted one above 
the other and connected with struts and wires. Initial flights, held in 
secrecy, were followed by a public demonstration in 1908. The biplane 
configuration dominated during the first quarter of the 20th century. 
Improvements were introduced in rapid succession in the aerodynamic 
design in order to minimize drag. Before long, it was realized that the 
internal combustion engine imposed a speed limit of about 700 km/
hour. This limit would be overcome later by jet engines.
The first impact of aircraft was on the nature of warfare. The period 
between the two World Wars saw vigorous developments of bombers 
and fighters, in addition to widespread use of air transportation of 
mail, cargo and passengers.
Rocket: From the 12th century onwards, rockets employing solid 
propellants had been used for military purposes. They were developed 
by trial-and-error methods without really understanding the science 
of rocket propulsion, which had to wait until the dawn of the 20th 
Century.

(to be continued)
[P. Radhakrishnan]

The most I can do for my friend is simply to be his 
friend. I have no wealth to bestow on him. If he 

knows that I am happy in loving him, he will want 
no other reward. Is not friendship divine in this?

- Henry David Thoreau
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Many medical device applications 
are relying increasingly on complex 
electronics to perform an array of 
functions, such as sensing, monitoring, 
and analyzing body parameters. But 
as long as electronics are fabricated 
on inflexible semiconductor 
substrates, they will be ill suited for 
accommodating curvilinear device 
surfaces.

Researchers dream of a day when 
these monitoring devices are integrated seamlessly into the human 
body, able to track a patient’s vital signs and transmit them to his 
doctors. But a major obstacle in most of these devices, continues to be 
the fact that present day electronics are too rigid.

For people with heart conditions and other ailments that require 
constant monitoring, life can be made miserable by frequent hospital 
visits and time-consuming tests. But what if much of these tests could 
be conducted in the patient’s home, office, or car?

Prof. Yonggang Huang of Northwestern University partners at 
the Korea Advanced Institute of Science and Technology, S. Korea, 
Dalian University of Technology (China), and the University of 
Illinois at Urbana-Champaign, have recently developed a design that 
allows electronics to bend and stretch to more than 200 percent their 
original size, four times greater than is possible with today’s technology. 
The key is a combination of a porous polymer and liquid metal. 
“With current technology, electronics are able to stretch a small 
amount, but many potential applications require a device to stretch 
like a rubber band,” Huang said. “With that level of stretchability we 
could see medical devices integrated into the human body.” 

One challenge facing these researchers has been overcoming a loss of 
conductivity in stretchable electronics. Circuits made from solid metals 
that are on the market today can survive a small amount of stretch, but 
their electrical conductivity plummets by 100 times when stretched.  
To overcome the conductivity problem, Huang’s team created a highly 
porous three-dimensional structure using poly(dimethylsiloxane) 

Rubber-band Electronics 
For Stretchable Medical Implants 

HealthScape
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3-D Maps on Apple’s Mobiles: Apple on June 11, 2012, at its 
Worldwide Developers Conference held in San Francisco demonstrated 
its family of overhauled Mac Computers and a new version of its 
mobile operating system for iPhones and iPads that will bring a host 
of new features, including 3-D Maps that let users zoom over an image 
of a city. Some 200 new features that will change the way people use 
the iPhone, the iPad and iPod Touch were demonstrated. The new 
maps software is a replacement of Google Maps with Apple’s own 
mapping system. Apple created its 3-D view in its maps service, called 
Flyover, by shooting aerial photographs. The new mobile OS, iOS6, 
incorporates a voice-activated virtual assistant in the latest iPhone. 
A new function, Eyes Free, allows drivers to communicate with the 
voice assistant by pushing a button on their car steering wheels [Austin 
American Statesman/USA Today].
A New Nanomaterial: NuMat Technology, USA, is launching a 
startup venture to produce the prototype of a ultraporous crystalline 
material for storing gases. Using proprietary algorithms NuMat is able 
to find and make ultraporous nanomaterials for storing gases at low 
pressure. This proprietary material can soak up gas like a sponge. For 

Science and Technology News
(A brief on a select few items from the world of Science and Technology 

which are considered having the potential to impact our day-to-day life 
will be presented in the next few issues of EKL in this column)

Tech News

(PDMS), a polymer material that can stretch to three times its original 
size. They then placed a liquid metal (EGaIn) inside the pores that 
allowed electricity to flow consistently through the material, even 
when stretched excessively.

This way they achieved in a material that does not suffer from 
stretch allowing electricity to flow consistently even when the material 
is excessively stretched.

The result is a material that is both highly stretchable like a rubber 
band and extremely conductive. 

[For details: http://www.mccormick.northwestern, 
http://www.qmed.com]
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example, natural gas is cleaner and cheaper than gasoline. However, it 
is very difficult to squeeze reasonable quantity of the natural gas into 
the tank of a car. Using NuMat’s nanomaterial natural gas in cars could 
be stored at one-fifth the pressure, making natural-gas vehicles more 
practical. This could alter the equations in the gas storage industry. 
NuMat is creating a remarkable crystalline material having a kind of 
metal-organic framework, with vast internal surface area. If all the tiny 
walls of on the inside of a single gram were unfolded, the structures 
would cover a football field. It is predicted that this innovative product 
is going to be game changer in its respective application area and 
business [Fortune 500]. 
Flame: Recently Kaspersky Lab have discovered a new data-
stealing virus dubbed Flame they say has lurked inside thousands of 
computers across the Middle East for as long as five years as part of a 
sophisticated cyber warfare campaign. It is the most complex piece of 
malicious software discovered to date, said Kaspersky Security Senior 
Researcher Roel Schouwenberg. It can record sounds, access Bluetooth 
communications, capture screenshots and log Internet Messaging 
Conversations. The creators of Flame used a network of some 80 
servers across Asia, Europe and North America to remotely access the 
infected machines. Experts believe Flame reports back the information 
to a central command-and-control network that has constantly 
changed location. The aim of Flame, said experts at Kaspersky Lab, was 
espionage, not physical damage or system interruption. Independent 
security experts said the scope of its complexity and method of 
operation suggest Flame was sponsored by a nation-state. It would not 
be economically feasible for a private corporation to run such large 
scale cyber attack. Another reason a state is suspected is that the virus is 
designed to gather information but has no clear monetizing function. 
Flame could be the latest and most sophisticated cyber weapon 
uncovered after the Stuxnet Virus that attacked Iran’s nuclear program 
in 2010, the data-stealing Duqu, and the Wiper [WSJ].

[Dr H. Ganesh, San Jose, USA]

Temper is a weapon that we hold  
by the blade

- James Matthew Barrie
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A Quick Look
In this column we take a quick look at some books and articles in 

magazines which we consider noteworthy. As another item, we also give 
some expressions in English language which we come across during our 
journey through various publications of repute. The selection is based 
on brevity, simplicity and power of words in daily use (not requiring 
dictionary reference), style etc.

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

- Editorial Team

Classy  Express ions

•	 Only	the	ideologically blind will think so.
•	 The	government	is,	possibly,	suffering	from	policy paralysis.

•	 Delivering	 fast	 economic	 growth	 by	 some	 states	 is	 the	 greatest		
silver lining in the dark clouds.

•	 When	 the	 enemies	 of	 democracy	mouth its rhetoric and ape its 
rituals, you know it has won the war.

•	 While	scientists	become	more	specialised	as	they	proceed	through	
their studies, broadening and collaborative experiences make them 
better able to ‘think differently’ and ‘connect the dots’ to discover new 
things.

A r t i c l e s

 Tomorrow’s Medicine: A look at some of the most promising 
medical devices now in development

Over the past few years researchers have taken advantage of 
unprecedented advances in biology, electronics and human genetics 
to develop an impressive new tool kit for protecting and improving 
human health. Bionic eye using synthetic photo-receptors to restore 
vision to the blind, blood tests for mental illness, smart implantable 
devices to warn patients of an impending heart attack or help them to 
manage diabetes etc. are some examples.

Magazine: Scientific American (U.S. Edition) May 2012.
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Lord Buddha's Wisdom

 Lessons Learned: For integrating renewable energy sources like 
wind, solar etc.
The successful integration of renewable resources requires 

supportive government policies, favourable economics, and the proper 
application of technology. A series of articles present the scenarios in 
South America, Ireland, China, and North America.

Magazine: IEEE Power and Energy March/April 2012

Books

	The Future of Freedom 
Illiberal Democracy at Home Abroad
Book by: Fareed Zakaria
Published by: Viking - Penguin Books India
Fareed Zakaria argues that by restricting our 

democracy, we enhance our freedom and calls for 
a restoration of the balance between liberty and 
democracy.
	Understanding Information Systems 

What They Do and Why We Need Them
Author: Lee Ratzan
Published by: Indiana Publishing House in 

arrangement with American Library Association
A book to learn about systems to represent, 

organize, retrieve, network, secure, conceal, 
measure, and manage information, covering both 
theoretical and practical aspects.

Lord Buddha was asked: 
What did you gain by meditation ? 
He replied: Nothing  
But let me tell you what I lost:   
Anger  
Depression  
Insecurity  
Fear of Old Age & Death.

[Sourced by: Krishnakumar Sastry] 
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Vehicle headlights improve driver visibility at night by  
illuminating the road and the surrounding environment. But, 
during such low-light conditions, the same headlights also il-
luminate raindrops and snowflakes, if any, making them ap-
pear as bright flickering streaks that are distracting to the driver. 

Carnegie Mellon Professor 
Srinivasa G. Narasimhan and his 
team have developed a prototype 
headlight system, or “smart head-
light” designed to help drivers to 
pass safely through a downpour 
or snowstorm where visibility is 
threatened. The prototype smart 
headlights work in such a  
way so that lights help to “dis-
illuminate” the distracting lights. 

The system basically uses a 
digital projector that illuminates 

raindrops for several milliseconds, while a camera mounted on the 
side of the projector captures each raindrop’s location. Software is 
then used to predict where the raindrops will fall within the driver’s 
field of view. With this data, the system turns off light rays from the 
headlights that would normally hit the raindrops, leaving only the 
beams of light that can travel uninterrupted between the falling drops.

One problem to be solved by the researchers is the system response 
time to be actually effective, in a car. “Computer simulations show that 
a system operating near 1,000 Hz, with a total system latency of 1.5 ms, 
and exposure time of 1 ms can achieve 96.8% accuracy with 90% light 
throughput during a heavy rainstorm on a vehicle traveling 30 km/hr” 
according to the researchers. The system's operating range is about 13 feet 
in front of the headlights.

[For details: http://www.cs.cmu.edu]

Smart Headlights 
Safe Driving Through Rain

Tech News
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Books Scan

A Brief History of Rocketry in ISRO
Authors: Dr P V Manoranjan Rao and  
 P Radhakrishnan 
Published by: Universities Press (India) 
 Pvt. Ltd. 2012

The book under review admirably combines 
the prose (science and engineering) of rocketry 
with its poetry (history and geography). 
The main venue of the unfolding drama is 
Thumba, an otherwise obscure place in God’s 
own country and the period 1963-2003. The 
authors have all the right credentials to present the account – both are 
physicists, have been an integral part of the evolution and possess a 
good command of the language. They have also had opportunities to 
look at the evolution from a detached perspective whenever they were 
assigned to “corporate” tasks such as program planning and evaluation 
and systems reliability. It is perhaps for the first time that incidences 
of failure in the evolution of India’s rocket program have been placed 
in public domain along with comprehensive excerpts from the Failure 
Analysis Committee’s reports. These are of immense value because 
success stories only reconfirm known truths whereas failures enable 
acquiring new knowledge. Along with the hard technical details of 
rocket systems, the book covers soft aspects such as planning, project 
monitoring, reviews, placement of the right people at the right slots 
and the general “ISRO culture”. Some of the anecdotes narrated in 
the book can replace hours of laborious lecturing – for example the 
importance of Configuration Management. With such a complete 
treatment in free flowing style, the book deserves to be declared as 
mandatory reading material for students of aeronautical engineering. 
For the first generation of ISRO insiders who were part of the evolution, 
the book serves as a veritable diary invoking nostalgic memories.

In traditional Indian culture, people introduce themselves as the 
descendants of specific rishis (after whom they get their gothra). Rocket 
engineers in ISRO too have four such rishis from whom they have 
descended. The book has endeared itself to the readers by providing 
a brief biographical sketch of these four rishis – Homi Bhabha who 
conceived the program, Vikram Sarabhai who was the foster father 
for the fledgling baby, Satish Dhawan who guided the program in 
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its adolescence in association with the wise patriarch Brahm Prakash. 
These leaders donned the roles of strategists, tacticians or operational 
workmen as the context demanded. They helped formulate strategies 
that had long-term implications along with elements to show medium 
term results. For example, the urge to be self-sufficient in critical 
technologies in the long-term was tempered by the pragmatism 
to import products for immediate needs. The passion for endless 
theoretical analysis was attenuated by the compulsion to go ahead 
and build practical hardware. There is no evidence that the leaders 
ever reacted in a knee jerk manner. There is ample evidence that they 
always responded in a considered manner, duly taking into account 
the needs and constraints of all stakeholders in the system. Their focus 
was not a “point mass” but a three dimensional rigid body with the 
entire surrounding ecosystem. Examples could be found in forging 
alliances with manufacturing industries, academic institutions and 
finding socially relevant applications as spin-offs of rocket technology.

The book makes oblique acknowledgement of the unstinted 
political patronage the Department of Space received which was an 
envy of other departments. The book also brings out the fact that 
there can be no better example to explain the terms “holistic” or 
“systemic” than building a rocket and flying it successfully to achieve 
the intended mission. Every component and every subsystem seems 
to be interrelated and inter dependent on every other component or 
subsystem. The rocket most admirably personifies the “web of life”.

Being an insider myself I initially felt that there are at least twenty 
other interesting sub-stories that could have been included. I realized 
the constraint in terms of the size of the book. When I tried to find 
slots that could be vacated in the present volume to accommodate my 
twenty stories, I found none. Hence there is a strong case for bringing 
out a sequel to the present volume to include the omitted stories 
and also cover the post-2003 period in detail. Narration of practices 
related to technology management, financial management and HR 
management would specifically prove to be valuable for MBA students.

The font used in printing the book is quite eye-friendly and the 
photographs add value to the narration. I liked the idea of End Notes 
being appended at the end of each chapter instead of lumping all of 
them at the very end of the book.

[R Narayanan] 
(P Radhakrishnan, author, is a regular columnist in EKL on S&T topics)
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Books Scan

We often speak of "producing food," but 
farmers do not produce the food of life. Only 
nature has the power to produce something 
from nothing. Farmers merely assist nature, 
says author, Fukuoka, who introduced his 
world renowned agricultural philosophy, 
"Natural Farming". It is also referred to as "the Fukuoka Method" or 
"Do-Nothing Farming", despite being labor intensive.

The system is based on the recognition of the complexity of living 
organisms that shape an ecosystem and deliberately exploiting it. 
Fukuoka saw farming not just as a means of producing food but as an 
aesthetic and spiritual approach to life, the ultimate goal of which was 
"the cultivation and perfection of human beings". 
The five principles of  
Natural Farming are that:
 � human cultivation of soil, plowing or tilling are unnecessary, as is 

the use of powered machines
 � prepared fertilizers are unnecessary, as is the process of preparing 

compost
 � weeding, either by cultivation or by herbicides, is unnecessary. 

Instead only minimal weed suppression with minimal disturbance
 � applications of pesticides or herbicides are unnecessary
 � pruning of fruit trees is unnecessary 

Fukuoka continues: Modern agriculture is just another processing 
industry that uses oil energy in the form of fertilizers, pesticides, and 
machinery to manufacture synthetic food products which are poor 
imitations of natural food. The farmer today has become a hired hand 
of industrialized society. He tries without success to make money at 
farming with synthetic chemicals. 

Natural farming, the true and original form of agriculture, is 
the methodless method of nature. Although appearing fragile and 
vulnerable, it is potent for it brings victory unfought; it is a Buddhist 
way of farming that is boundless and yielding, and leaves the soil, the 
plants, and the insects to themselves.

Because it is founded upon principles derived from a funda-mental 
view of nature, natural farming remains current and applicable in any 
age. Although ancient, it is also forever new. 

The Natural Way of Farming
The Theory and Practice of Green Philosophy
Book by: Masanobu Fukuoka
Published by: Japan Publications, Inc. 
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Journals Scan

The Futurist
Forecasts, Trends and Ideas, about the Future
May-June 2012 

The revolution in material science now 
taking place- speci-fically “smart materials” and 
superlight materials - offers strong evidence of 
growth. Some smart materials can produce 
energy by exploiting differences in temperature 
(thermoelectric materials) or by being stressed 
(piezoelectric materials). Other smart materials 
save energy in the manufacturing process by changing shape or 
repairing themselves in response to external stimuli.

These materials have all passed the “proof of concept” phase 
and many are in the prototype phase or already commercialized. 
For example, an Israeli company Innowattech has placed piezoelectric 
materials under a one km stretch of highway to “harvest” the wasted 
stress energy of vehicles passing over and converting it to electricity. This 

Contents:
1. Ailing Agriculture  
    in an Ailing Age 
 � Man Cannot Know Nature 
 � The Breakdown of Japanese 

Agriculture
 � Disappearance of a Natural 

Diet
2. The Illusions of  
    Natural Science
 � The Errors of the Human 

Intellect
 � The Fallacies of Scientific 

Understanding
 � A Critique of the Laws of 

Agricultural Science
3. The Theory of Natural Farming
 � The Relative Merits of Natural 

Farming and Scientific 
Agriculture

 � The Four Principles of Natural 
Farming

 � How Should Nature Be 
Perceived

 � Natural Farming for a New 
Age

4. The Practice of Natural 
Farming
 � Starting a Natural Farm
 � Rice and Winter Grain
 � Fruit Trees
 � Vegetables

5. The Road Man Must Follow
 � The Natural Order
 � Natural Farming and a Natural 

Diet
 � Farming

[Source: S S Kaimal,  
Trivandrum]
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is called “parasitic energy harvesting.” The company reckons that Israel 
has stretches of road where the traffic could efficiently produce 250 MW. 
When considering the potential of railway and subway tracks also, there 
is potential of producing tens of thousands of MW without any fossil fuel. 
  Thermoelectric materials can transform wasted heat into electricity. 
Smart glass is already commercialized and can save significant energy in 
heating, air conditioning, and lighting—up to 50% savings in energy in 
retrofitted buildings. New buildings designed to take maximum advantage 
of this and other technologies could save even more. Conservation of 
energy and parasitic energy harvesting, as well as urban agriculture, 
would greatly cut the planet’s energy consumption and air and water 
pollution. An exhaustive discussion of these topics appears in this issue. 
Highlights of Contents:
A Thousand Years Young:

An anti-aging activist identifies the medical and biochemical 
advances that could eventually eliminate all the wear and tear that 
our bodies and minds suffer as we grow old. Those who undergo 
continuous repair treatments could remain healthy throughout, and 
never fear dying of old age.
Engineering the Future of Food:

Tomorrow’s genetically modified food and farmed fish will be 
more sustainable and far healthier than much of what we eat today - if 
we can overcome our fears and embrace it.
Unlimiting Energy’s Growth:

As costs decline and sophistication increases, smart materials could 
help unlock limits to growth.

The Future of the Commercial Sex Industry
To Predict or to Build the Future?

India’s Innovation Potential: A book review
[Source: EKL Info Library]

Don't rely on someone else for your happiness  
and self worth. Only you can be responsible  

for that. If you can't love and respect yourself -  
no one else will be able to make that happen.  

Accept who you are - completely; the good and  
the bad - and make changes as YOU see fit -  
not because you think someone else wants  

you to be different.
             - Stacey Charter
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Journals Scan

Electrons rule our world, but not so long 
ago they were only an idea. Last month (June) 
marked the 120th anniversary of the electron 
theory of Dutch physicist Hendrik Antoon 
Lorentz. 

For most physicists the memorable peak 
of 19th Century physics is the theory of electrical and magnetic 
fields, capped by James Clerk Maxwell’s mathematical synthesis of 
1864. Lorentz’s achievement was to purify the message of Maxwell’s 
equations - to separate the signal from the noise. The signal: four 
equations that govern how electrical and magnetic fields respond 
to electric charge and its motion, plus one equation that specifies 
the force those fields exert on charge. The noise: everything else! 
Prof of Physics at MIT, Dr Frank Wilczek, who shared 2004 Nobel 
Prize in Physics, discusses these matters in detail in this issue.
Contents: 
	y The Ultimate Social Network: Friendly bacteria that live in our 
bodies and on our skin profoundly affect our health.
	y Super Supernovae: Some massive stars die in explosions triggered in 
part by the production of antimatter.
	y The Human Brain Project: By building a vast digital simulation of 
the brain, we could transform medicine and invent more powerful 
computers.
	y Fusion’s Missing Pieces: On the road to unlimited energy, the 
world’s most complex nuclear experiment hit some major potholes.
	y Busy Bee: Orchid pollinators are surprisingly promiscuous about 
the plants they visit.
	y Waiting to Explode: By creating a bird flu virus that could spread 
among mammals, biologists have sparked an urgent debate over how 
to balance the need for open sharing of science and the need to 
protect the public from biothreats.
	y The Right Way to Get It Wrong: Most of the time, an error is 
quickly forgotten. Once in a while, it remakes science.

Scientific American (U.S. Edition) 
June 2012
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EKL Sudoku 68
Solution

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

Some Microorganisms perform 
tricky chemical transformations or 
make substances from simple starting 
materials.

Now researchers have found a way 
to control a heat-loving microbe with a 
temperature switch: it makes a product 
at low temperatures but not at high 
temperatures. The innovation could 
make it easier to use microorganisms as 
miniature factories for the production 
of needed materials like biofuels. This targeted modification of a 
hyperthermophile (heat - loving microorganism), accomplished 
for the first time, provides a new perspective on engineering 
microorganisms for bioproduct and biofuel formation. 

[For details: http://mBio.asm.org]

Temperature-controlled Microbe 
New Manufacturing Tool

Technology in Horizon

	y Life is a Shell Game: Like people, hermit crabs and other animals 
trade up by treasuring what others leave behind.
	y Resistance Fighter: Thumbi Ndung’u’ has moved from Africa to 
massachusetts and back in a quest to halt the AIDS epidemic.

[Source: EKL Info Library] 
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Technology in Horizon

 The light bulbs started its journey from incandescent, then passing 
through fluorescent and CFL, to finally reach LED, now. But cost 
is a major barrier keeping people from buying the energy-efficient 
LED bulbs. Now, one of the world's largest LED makers, Osram 
Opto Semiconductors, claims to have perfected a low cost production 
technique that could significantly reduce the cost of LEDs.

White LEDs are typically made using costly sapphire substrates. 
Osram is making the devices on silicon substrates instead, which 
cost a third as much as sapphire. The new silicon-based white LEDs 
produce 127 lumens for each watt of power, with a power efficiency 
of 58 percent, comparable to state-of-the-art commercial LEDs grown 
on sapphire. They expect to start selling them in the next two to three 
years.

There are few other companies in the race to bring cheaper gallium-
nitride-on-silicon LEDs to market, say, China's Lattice Power who 
claims to have already started commercial production, California 
startup Bridgelux, U.K.-based Plessey Semiconductors, Philips and 
Samsung.

While Osram has not indicated 
the price of its new LEDs, Bridgelux 
and Plessey both claim that the 
silicon approach could cut LED 
production costs by 75 percent or 
more. Bridgelux also predicts that 
its process could bring the cost of a 
75-watt equivalent LED lightbulb, 
which now costs $40, down to 
under $5.

Cheaper LED Lightbulbs
Using Silicon Substrate

Speak little; do much.  
Well done is better than well said.

- Benjamin Franklin
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The Last Word
The words of the tongue should have three gatekeepers: 

Is it true? Is it kind? Is it necessary?
- Arabian Proverb
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