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Common sense is the least common of all senses
- Joel Montes
Common sense is the knack of seeing things as they are, and doing things
as they ought to be done
- Harriet Beecher Stowe
Tenali Raman  was a  wise and witty poet in the court of King
Krishnadeva Raya of Vijayanagara Empire in the 16th century.  An
orphan, he rose to be the favourite advisor of the powerful king.
Such a person with no formal training in any specialised field
might have been blessed with abundant common sense helping
him to scale heights.
Common sense is inborn like musical or artistic talent, according
to me. Experience in life enriches common sense. If someone is
unfortunate to be born with less of this attribute -common sense-,
efforts to fill that gap may not produce much result. We can
not create another Beethoven just by training any Tom or Dick.
Probably, a slight improvement in performance may be achieved,
with limitted scope. Is there any school that can instill common
sense in an individual ?
Common sense is generally defined as sound, practical, and
prudent judgement that is independent of specialised knowledge
or training. Often, some try to equate intelligence and common
sense. Intelligence is the ability to learn about, learn from,
understand, and interact with one’s environment. Taking them as
one and the same doesn`t seem logical.
If a survey is made of the traits of achievers in industry or
business or professions including politics, most probably we may
end up with a finding that they all have common sense of the
highest order. Of course, their expertise in their chosen field also
would have played its role in the success story, but its judicious
blend with common sense would have been the real
enabler. Artificial Intelligence in its march towards
bringing most of the human capabilities within
computerdom, may, probably, have to wait
for many more years to give common sense
capabilities to machines.
Let us be thankful if we have this divine
capability that makes us better citizens. After all,
as Voltaire says, common sense is not so common.
N.T. Nair ntnair@gmail.com

Trivandrum 1 February ’10
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Tech Focus

iPad

Another Innovation from Apple
Following the eminent success of its recent technological
innovations - the iPhone and iPod Touch - Apple has shown the world
another example of its engineering skills in Jan.‘10, when it unveiled
the iPad. While the tablet computer is not really new (Microsoft has
released its tablet PC in 2002), the combination of features in the iPad
looks indeed enticing. The tablet form factor is appropriate for many
on-the-move, field-level situations where a netbook or notebook may
be difficult to operate. Tablets also can work as e-Book readers (EKL
Jan.'10), and can be effective in a wide range of situations from lowlight reading to reading in bed!
As with any tablet PC, the iPad is a flat, slate-like device, with a
stunningly crisp LED-backlit LCD display. It is designed to be both a
general purpose computer that can run iPhone's software, and also an
e-book reader. Boasting of a 10-hour battery life (with one month of
standby battery life), the iPad comes with 16, 32 or 64 GB of solid state
storage. It is equipped with what has been reported as a “blazingly-fast”
1 GHz Apple A4 processor. The iPad also has an accelerometer (mostly
for gaming, but also used for orientation-sensing), compass, speaker,
microphone, and support for WiFi
and Bluetooth for networking.
Separate WiFi and 3G models are
available, priced at USD 499 and
USD 629 respectively. The WiFi
model does not have a GPS.
The iPad doesn't have a
keyboard, but uses an on-screen,
soft keyboard which can be used
both in the vertical or horizontal
orientation. A separate extension
keyboard is available from Apple.
Apple's legendary media support
is carried over to the iPad too: it
supports most formats of photo,
video, and audio (a significant
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omission is that of Flash, although YouTube is supported). The screen
is touch-sensitive, permitting single and multi-touch gestures.
Since it can run most of the 140,000 applications available for
iPhones, users have ample choice. Similar to its iTunes Store is Apple's
newly-launched iBook Store, which has already began partnerships
with leading publishers such as MacMillan, Penguin, and Simon &
Schuster. A monthly data plan is required for data access. The iPad
uses a smaller SIM card called the “Micro SIM”.

iPad - WiFi model
Specifications

9.7-inch, 4:3 aspect-ratio, 1024x768 touchscreen; 1GHz Apple
A4 processor/graphics/IO; 16GB, 32GB, or 64GB of flash solid
state storage; 802.11n WI-Fi Internet, and Bluetooth 2.1. Has
an accelerometer and compass, speaker, microphone and 30-pin
connector; Apple iPhone OS 3.2; 13mm thick; 680 gm]
The iPad comes with a few annoyances as well. There is no
camera, which means video chats are ruled out. At 680gm (for the
WiFi model), it is too heavy to be held in one hand for long periods.
Although equipped with a SIM, the device cannot make calls. It cannot
do multitasking, which is a serious limitation. Some users consider
placing the iPad flat on a surface and typing on it as uncomfortable.
Others said that it is just an “oversized iPod Touch”. Several users
said that they prefer an iPhone to the iPad, for both hardware as well
as usability issues. A significant section of the user community seems
to feel that the device requires further hardware before it can become
viable. Several humorous spoofs are already appearing in Youtube
(see: http://www.youtube.com/watch?v=lQnT0zp8Ya4 for “Hitler
Responds to the iPad”).
It is perhaps too early to make a judgement on the iPad. Even while
the dominant sentiment after the release of the device seems to be
disappointment, Apple is likely to continue work on it, and in a brief
period, incorporate the missing functionalities. When this is done, the
iPad may be a serious contender for both the Tablet PC as well as e-Book
reader spaces.
[Satish Babu]
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News Scan

R&D Spend

Global Leaders
Major technology companies are seeing the economic down-turn
as an opportune time to concentrate on research and development
activity to be ready with innovative products or systems to tap the
markets when the economy returns to boom stage.
A list of top 1,000 publicly- traded companies in the world which
were the biggest spenders on R&D in 2008, was prepared by global
management consulting firm Booz & Co.
Here are some highlights:
w The top 10 global R&D spenders in 2008 according to the study
are: Toyota, Nokia, Roche Holding, Microsoft, General Motors,
Pfizer, Johnson & Johnson, Ford, Novartis and Sanofi-Aventis.
w Toyota spent US$ 8,994 million(Rs 40,000 crores approx.)
in R&D that was 4.4 % of their sales
w Nokia`s R&D spend was $8,733 million, 11.8 percent of the
sales
w Third rank holder, Swiss heal-thcare Co., Roche Holding spent $
8,168 million or 19.4 % of their sales
w The
four
Indian
companies
made
it
to
this
list
of
1000,
are
Tata
Motors,
BHEL,
Dr Reddy’s Lab and Sun Pharma
w Those from the previous year’s list which did not make it this time
are Ranbaxy Labs and Aditya Birla Nuvo
w Tata Motors (Rank: 338), topping the list among the 4 Indian
Cos, spent US$ 246 million(Rs 1107 crores, approx.) for R&D in
2008
w BHEL (Rank: 590) of India put US$ 115 million in R&D
w Dr Reddy’s Laboratories, ranked 774, committed $ 84 million to
R&D in 2008
w Sun Pharmaceutical Industries spent $ 71 million in the same
year
w India was in the 28th position of the top 40 countries that spent
the maximum on R&D where-as China was 16th
w Both India and China are growing at 30 percent on their R&D
spends, the highest among all countries
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Osmotic Power Plant
World's First

The World's First Osmotic
Power Plant was opened in
Norway on 24 November 2009.
Renewable energy is a very hot
topic these days, one which is
receiving an incredible amount of
attention - for good reason. The
world has by now realized that
it cannot just keep consuming
valuable environmental resources
in the pursuit of energy.
Osmosis is the process where
tiny water molecules move from
an area of high concentration
to an area of low concentration,
and now a way has been found
to generate energy using this very
phenomenon. It is estimated
that the energy generated using
this method may eventually be
able to supply about 10 percent
of the world's total demand
for electricity. Unfortunately,
this type of energy generating
technology can be used only

where fresh water meets up or
flows into seawater because it
requires both fresh and salt water
for the process to work. In theory
the power is available and it is an
emission-free way of producing
energy. This is an immature
technology. But we need a
whole range of technologies for
renewable energy to be available.
Osmotic power can definitely be
one of those.
Although the technology has
not been rolled out on a large
scale yet, the potential for its
application is huge, and it seems
environmentalists have given the
project a big boost. This project
has been a story in the making,
with about £10.7m spent on it
since 1997. It is hoped that the
osmosis generator may reach
commercial status somewhere
between the years 2015 to 2020.

w R&D outlays for the 1000 companies studied, rose by 5.7 percent
to $532 billion
w In 2008, two-thirds of R&D spending was concentrated in three
industries: computing and electronics (28 percent), health (23
percent), and auto motive (16 percent)
The study explains that com-panies have been maintaining R&D
expenditure because innovation is a fundamental component of
strategy in the long term. The recession is viewed as an opportunity
to move ahead of competition when the economy bounces back,
through product development investments years in advance.
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General

Spirulina
Food of the Future
“Let your food be your medicine and your medicine your food”
(Hippocrates, 460- 370 BC).
Spirulina or Arthrospira Plantensis, one of the oldest inhabitants
of the planet, is a tiny blue-green algae in the shape of a perfect spiral
coil. It is a simple, one-celled form of algae that thrives in warm, alkaline
fresh-water bodies. The name "spirulina" is derived from the Latin
word for "helix" or "spiral"; denoting the physical configuration of the
organism when it forms swirling, microscopic strands. Appearing 3.6
billion years ago, it provided an evolutionary bridge between bacteria
and green plants. This water plant has renewed itself for billions of
years and has nourished many cultures throughout history, in Africa,
in the Middle East and in the Americas. Since its re-discovery in
the 1960s, spirulina has been exhaustively and extensively tested by
scientists around the world, and is found to be the most powerful
and well-balanced source of nutrition available on the planet.
Spirulina is called a super food because its nutrient content is more
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potent than any other food. Many of the essential nutrients needed by
our bodies are concentrated in spirulina. Most notably, Spirulina is 65
to 71 percent complete protein, with all essential amino acids in perfect
balance. In comparison, beef is only 22 percent protein. Spirulina can
synthesize high-quality concentrated food more efficiently than any
other algae. Spirulina has a photosynthetic conversion rate of 8 to
10 percent, compared to only 3 percent in such land-growing plants
as soybeans. Spirulina also contains many other nutrients - amino
acids, chelated minerals, pigmentations, rhamnose sugars (complex
natural plant sugars), trace elements, enzymes - that are in an easily
assimilable form. It is comprised of all vegetable proteins, essential
vitamins and phytonutrients such as the rare essential fatty acid
GLA, sulfolipids, glycolipids and polysaccharides. A NASA report
highlights: "The Nutritional value of 1kg of spirulina is equivalent to
1,000 kgs of assorted fruits and vegetables".
Spirulina is a fresh-water plant growing in ponds and lakes having
no other forms of microorganisms. In addition, Spirulina thrives in
very warm waters of 32 to 45 degrees C, and can survive at higher
temperatures. Its adaptation to heat also assures that Spirulina
retains its nutritional value when subject to high temperatures during
processing and shelf storage, unlike many plant foods that rapidly
deteriorate at high temperatures.
Even though it is single-celled, Spirulina is relatively large, attaining
sizes of 0.5 millimeters in length. This makes some individual Spirulina
cells visible to the naked eye. With a prolific reproductive capacity of
the cells Spirulina is a large and easily gathered plant mass. Spirulina
is also unusual among algae because it is a "nuclear plant" meaning it
is on the developmental cusp between plants and animals.
Spirulina appears in blue-green, green, red and brown colours.
The colours are due to the presence of both chlorophyll (green) and
phycocyanin (blue) pigments in its cellular structure in differing
proportions.
History
Spirulina is believed to have been a food source for the Aztecs
and other Mesoamericans until the 16th-century. Its harvesting
from Lake Texcoco and subsequent sale as cakes is described by one
of Cortés soldiers. The Aztecs called it Tecuitlatl, meaning stone's
excrement. Spirulina was found in abundance at the lake by French
researchers in the 1960s, but there is no reference to its use there as a
daily food source after the 16th century. The first large scale Spirulina
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production plant, run by Sosa Texcoco, was established there in the
early 1970s.
Spirulina may have an even longer history in Chad, as far back
as the 9th century. It is still in daily use today, dried into cakes
called Dihé, which are used to make broths for meals, and also sold
in markets. The Spirulina is harvested from small lakes and ponds
around Lake Chad.
Health benefits
The nutrients in Spirulina are very well assimilated by the body,
since it contains no cellulose in its cell walls. Spirulina is a low fat, low
calorie, cholesterol-free source of protein containing all the essential
amino acids. It helps combat problems like diabetes, anaemia and
atmospheric pollution. It also helps combat 'free radicals' which
can lead to ailments like cancer, arthritis, cataracts. Moreover, the
gama linolic acid (GLA) present in spirulina dissolves fat deposits,
helps prevent heart problems and reduces 'bad cholesterol'. As if this
wasn't enough, the National Cancer Institute, USA, has additionally
announced that sulfolipids in spirulina are remarkably active against
the AIDS virus. Regular intake of spirulina increases anti-viral activity,
stimulates the immune system, reduces kidney toxicity, improves
wound healing and reduces radiation sickness.
Nutrients
Spirulina contains an unusually high amount of protein whch
is superior to typical plant protein, such as that from legumes. It is
rich in a host of essential fatty acids. Spirulina is reported to contain
vitamins B1, B2, B3, B6, B9, C, D and E. Some studies have shown
Spirulina to be a source of bioavailable vitamin B12. However, no
differentiation between true B12 (cobalamin) and similar compounds
(corrinoids) that cannot be used in human metabolism has been
made. Cyanotech, a grower of spirulina, claims to have done a more
recent assay, which has shown Spirulina to be a significant source of
cobalamin. It is a rich source of potassium, and also contains calcium,
chromium, copper, iron, magnesium, manganese, phosphorus,
selenium, sodium and zinc.
Global Use
Spirulina is grown in many countries of the world, in Asia, Africa,
Europe and America. In India, Spirulina is cultivated in farms in
Auroville in Tamil Nadu. According to Auroville reports, the hot
tropical climate in Tamil Nadu is perfect for Spirulina cultivation. So
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much so that some strains of spirulina can be found naturally growing
there. In order to produce 1 kg of spirulina very little water is needed
and even brackish or alkaline water, unsuitable for agriculture, can be
used. Growing spirulina also requires very little surface area of land,
with the further advantage that the land can be marginal, unusable
and non-fertile. Spirulina protein uses 1/3 of the amount of water
needed to grow soybeans and only 1/50th of the water needed for
beef protein. Spirulina protein needs 20 times less land than soybeans
and 200 times less than is required for beef production. Spirulina
can help in the struggle with global warming as it fixes carbon and
produces oxygen.
Products made from spirulina come in the form of powder, cake,
buscuits, drinks, etc. Aurospirul is a well-known brand of high quality
spirulina from Auroville.
Caution
Spirulina contains phenylala-nine, which may cause metabolic
disorder in some persons whose body cannot metabolize this amino
acid and it may build up in the brain causing damage. Although rare,
cyanobacteria like Spirulina may contain toxins called microcystins
which accumulate in the liver and can potentially cause liver
diseases.
But indeed, as a super food supplement, Spirulina appears to be
the ultimate source of nutrition available to mankind today.
[CGS]

In Forthcoming Issues
w VoFi or Voice over Wireless: For reliable coverage, moving
billable, cellular minutes to Wi-Fi, increased mobility...
w Magnetic Data Storage: The age old technology still going
strong and in demand
w Balanced Diet: For healthy living
w Pain Insensitivity: If we could feel no pain we would all
be dead very quickly
w Dynamic Composable Computing (DCC): To connect
keyboards, mice, displays, and audio systems, etc. dynamically
and wirelessly with the mobile device
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Unix Operating System

Backbone of Internet - Part I
The Operating System Unix was designed to be a portable, multitasking and multi-user operating system characterized by various
concepts like the use of plain text for storing data; a hierarchical
file system treating devices as files; and the use of a large number
of small programs that can be strung together through a command
line interpreter using pipes, as opposed to using a single monolithic
program that includes all of the same functionality. Unix was
developed and distributed widely by AT&T to government and
academic institutions making it synonymous with “open systems”.
Currently there are hundreds of versions of Unix and Unix like
Operating Systems running computers of the world.
The microkernel concept was introduced in Unix as an effort to
reverse the trend towards larger kernels and return to a system in
which most tasks were completed by smaller utilities. The Unix file
model worked quite well in contrast to the traditional I/O based on
a data terminal. However, modern systems include networking and
other new devices. As graphical user interfaces were developed, the
task of handling asynchronous events such as those generated by a
mouse, and in the 1980s, non-blocking I/O and the set of interprocess communication mechanisms like sockets, shared memory,
message queues and semaphores were augmented and functionalities
such as network protocols were moved out of the kernel.
A fundamental simplifying assumption of Unix was its focus on
ASCII text for nearly all file formats. The entire system was configured
using textual shell command scripts. The common unit in the I/O
system was the byte — unlike “record based” file systems. The focus
on text for representing nearly everything made Unix pipes especially
useful, and encouraged the development of simple, general tools that
could be easily combined to perform more complicated ad hoc tasks.
The focus on text and bytes made the system far more scalable and
portable than other systems. Over time, text-based applications have
also proven popular in application areas, such as printing languages,
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PostScript and ODF, and at the application layer of the Internet
protocols namely Telnet, FTP, SSH, SMTP, HTTP, SOAP and SIP.
Unix provided the TCP/IP networking protocol on relatively
inexpensive computers, which contributed to the Internet explosion
of worldwide real-time connectivity, and which formed the basis
for implementations on many other platforms. This also exposed
numerous security holes in the networking implementations.
Early Unix developers were instrumental in bringing the concepts
of modularity and reusability into software engineering practice. The
Unix policy of extensive on-line documentation and (for many years)
ready access to all system source code raised programmer expectations,
and contributed to the 1983 launch of the free software movement.
Over time, the leading develo-pers of Unix (and programs that
ran on it) established a set of cultural norms for developing software,
norms which became as important and influential as the technology
of Unix itself; this has been termed the Unix philosophy.
History
In the 1960s, Massachusetts Institute of Technology, AT&T Bell
Labs, and General Electric worked on an experimental operating
system called Multics (Multiplexed Information and Computing Service),
which was designed to run on the GE-45 mainframe computer. Multics
was an interactive operating system with many novel capabilities,
including enhanced security.
AT&T Bell Labs pulled out of the Multics project and deployed
its resources elsewhere. One of the developers on the Bell Labs team,
Ken Thompson wrote a game program called Space Travel as a part
of Multics. However, he found that the game was too slow on the GE
machine and was expensive. Thompson then re-wrote the game in
assembly language for the PDP-7 computer with the help of Dennis
Ritchie. This experience, combined with his work on the Multics
project, led Thompson to start a new operating system for the PDP-7.
Thompson and Ritchie led a team of developers, including Rudd
Canaday, at Bell Labs developing a file system as well as the new
multi-tasking operating system itself. They included a command line
interpreter and some small utility programs.
In the 1970s the project was named Unics, as a contrast to Multics
and eventually could support two simultaneous users. The spelling
was later changed to Unix. The necessity to use Unix on a much
February 2010Executive Knowledge Lines13

larger machine than the PDP-7, encouraged Thompson and Ritchie
to trade the promise of adding text processing capabilities to Unix for
a PDP-11/20 machine. Thus the Unix operating system was officially
named and ran on the PDP-11/20. It added a text formatting
program called roff and a text editor. All three were written in PDP11/20 assembly language. Bell Labs used this initial "text processing
system", made up of Unix, roff, and the editor, for text processing of
patent applications. Roff soon evolved into troff, the first electronic
publishing program with a full typesetting capability.
In 1973, Unix was rewritten in the C programming language,
contrary to the general notion at the time "that something as complex
as an operating system, which must deal with time-critical events, had
to be written exclusively in assembly language". This resulted in much
more portable software, requiring only a relatively small amount of
machine-dependent code to be replaced when porting Unix to other
machines. The C programming language soon spread beyond Unix,
and is now ubiquitous in systems and applications programming.
AT&T made Unix available to universities and commercial firms
under licenses. The licenses included all source code including the
machine-dependent parts of the kernel, which were written in PDP11 assembly code. Copies of the annotated Unix kernel sources
circulated widely in the late 1970s, which led to considerable use of
Unix as an educational example.
Development of Unix expanded, with 6 Version releases by
1975. These versions added the concept of pipes, which led to the
development of a more modular code-base and quicker development
cycles. Version 5 and especially Version 6 led to a plethora of different
Unix versions both inside and outside Bell Labs. As more of Unix was
rewritten in C, portability also increased. By 1978, over 600 machines
were running Unix in some form. Version 7 of Unix, the last version
of Research Unix to be released widely, was released in 1979. Versions
8, 9 and 10 were developed through the 1980s but were released to a
few universities only, though they did generate papers describing the
new work. This research led to the development of Plan 9 from Bell
Labs, a new portable distributed system.
[CGS]
[To be continued in Mar.'10 Issue]
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Readers Say
Sir,
I write this referring to your editorial of EKL Jan. ‘10 issue.
What makes a magazine “smart” is its intelligent and innovative
ways of selecting the cutting edge content. EKL satisfies all indices of
readability and thereby outsmarts other science magazines in India.
In a “smart planet” an innovative magazine of the stature and caliber
of EKL can only survive especially when Internet poses a potential
threat to the whole publishing industry.
In an age where terabytes of information access becomes easier, more
smartising happens and consequently more leisure time. The editorial
rightly points that given more leisure time we can pursue our creative
areas which ultimately contribute to culture and civilization largely.
So “Be Smart” is to be the buzzword.
All kudos to EKL for bringing about the “power of a knowledge society”
[S. Saseendran]

Barefooted...
On a cold day in December, some years ago, a little boy,
about 10-years-old, was standing before a shoe store on the
roadway, barefooted, peering through the window, and shivering
with cold.
A lady approached the young boy and said, 'My, but you're in
such deep thought staring in that window!'
'I was asking God to give me a pair of shoes,' was the boy's
reply.
The lady took him by the hand, went into the store,
and asked the clerk to get half a dozen pairs of socks for the
boy. She then asked if he could give her a basin of water
and a towel. He quickly brought them to her.
She took the little fellow to the back part of the store and,
removing her gloves, knelt down, washed his little feet, and dried
them with the towel..
By this time, the clerk had returned with the socks....
Placing a pair upon the boy's feet, she purchased him a pair of
shoes...
She tied up the remaining pairs of socks and gave them to him..
She patted him on the head and said, 'No doubt, you will be more
comfortable now.'
As she turned to go, the astonished kid caught her by the hand,
and looking up into her face, with tears in his eyes, asked her.
'Are you God's wife?'
[Sourced by: Susy Mathew]
February 2010Executive Knowledge Lines15

HealthScape

C-Reactive Protein

Blood Test to Predict Heart Attack
A blood test that has recently gained a lot of attention in the
media is C-Reactive Protein (CRP) because of its help in predicting a
person's chance of suffering a heart attack.
CRP is a protein found in small quantities (less than 1mg/dl) in the
blood of healthy individuals but increases in concentration severalfold in states of inflammation such as injury or burns, infection or
arthritis. It is not of much diagnostic value as it is increased in any form
of inflammation without discrimination. The measurement of CRP
in blood has however been used for years as a test for inflammatory
conditions such as those mentioned above. The real value of this
test is in following up patients to monitor the effects of treatment.
A falling CRP value will indicate that the disease is responding to
therapy and conversely, a rising value will mean a recurrence or
worsening of disease.
Atherosclerosis is the thicken-ing of the walls of arteries all over
the body (including the coronary arteries) which occurs with ageing
and is accelerated by smoking, high cholesterol and the common
chronic conditions like diabetes and high blood pressure. Within the

EKL Sudoku 39
[Hard]

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 33
[BNN]
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past two decades it has been found
that inflammation and cell injury
in the artery wall contribute to the
process of atherosclerosis. Since the
level of CRP is a general indicator
for inflammation anywhere in the
body, a slight rise indicates active
atherosclerosis. It thus is increased
in subjects who are at high risk
for heart attacks and stroke. A
sensitive test called hsCRP (highly
sensitive CRP) is needed to detect
this slight increase. The test is not
recommended as a routine for
screening normal adults for their
susceptibility to heart disease
because the yield of positive results
is low and does not substitute for
the tests already being done such as measuring blood pressure, blood
glucose and cholesterol. However, in a susceptible group of patients
who have one or more of the above risk factors, CRP measurement
can predict the future likelihood for heart disease. In these cases
treatment with aspirin and statin drugs can reduce the risk of heart
disease and reduce the CRP level.
CRP testing is used quite
commonly in paediatrics.
Children tend to develop a
more vigorous immune response to infections than adults
and childhood infections cause
marked CRP elevation. It is of
some use in determining the
presence of invasive bacterial
infection in children and
infants and thus helps decide
when to use antibiotics.
[Dr G Krishnakumar FRCP]
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Brain Imager

Function Monitor for Children
It’s like a baseball cap that can tell you within an hour if there
is anything wrong with the child’s brain function. A path-breaking
brain imaging technology developed by Harvard University
Children’s Hospital in Boston, being brought to India, will soon be
able to tell parents whether their child actually suffers from serious
mental disorders like autism and dyslexia or just simple seizures that
are
completely
treatable.
The technology
records
and
analyses
EEG
(electroencephalography) — brain’s
electrical activity
in real time —
allowing doctors
to
watch
the
child’s brain as it
performs functions
including visual,
auditory, attention
and
language
processing.
It
detects
even
the
slightest
abnormalities in
these functions to
provide the most
accurate diagnosis.
The
scanning
procedure can be
conducted
even
before the child has
learned to speak,
enabling earlier diagnosis of cognitive disorders.
At present, most of these children are diagnosed by observable
behavioural traits that can never truly diagnose what is happening
inside the brain, thereby resulting in inaccurate diagnosis to varying
degrees. An American Indian, Dr Shankardass is interacting with
Max and Apollo hospital to bring this technology to India. An
estimated 74 million children in India suffer from developmental
disorders. Globally, one in six children suffers from such brain
disorders. At present, there is no facility in India providing such a
diagnostic service. This scan can be used in conjunction with present
day neuropsychological tests to better triangulate the true source of
the child’s symptoms.
This is how the technology works: The EEG device that looks
more like a baseball cap with 32 channel sensor nets is put on the
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child’s scalp. Unlike an MRI, EEG analyses the brain’s physiology,
measuring millisecond-by-millisecond electrical activity generated
by the brain, during rest and after an external stimulus has been
administered. A program called Brain Electrical Activity Mapping
then triangulates the source of abnormal activity in the brain.

EKL Contents

A Cautionary Note
EKL is now in its fifth year and during all these periods we have
been pursuing our noble aim of helping the readers to stay tuned
to the latest trends in technologies, understand the emerging practices in
management of affairs affecting the daily activities of organizations and
individuals, and also know the new developments in health care sector
for a healthy lifestyle. With all humility, we believe that we have been
fairly successful in this mission of knowledge empowerment of the
readers, limited only by the constraints of such a small book, with
‘brevity’ as the catchword. At the same time, we have also been careful
in staying within the self-imposed boundaries of just reporting the
new developments from world over in good faith, without making
any judgment from our side or promoting any of them, leaving the
choice to the readers to make their inferences. In other words, what
we do in EKL is just plain reporting of what we come across in various
sunrise fields.
‘Disruptive Innovations’ (Courtesy: Prof. Clayton Christensen of
Harvard University) are always on the prowl in every field of human
activity and it is urgent and important that we get prepared to face the
challenges thrown up by them. In fact, it is here that EKL contents
come into play to forewarn the readers of the impending technomanagerial threats.
It is our humble request to the readers that any judgment
or actions based on the contents in EKL should be done by the
readers themselves, after in-depth probing using the references often
given and also exploring through other means. This disclaimer is
applicable equally to all topics covered by EKL, with special reference
to technology, management, health care etc. Readers are strongly
advised to seek professional help in all such cases.
EKL Editorial Team
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Skin

Super-Organ of the Human Body
Skin may be considered a super organ of human body. It is the
most exposed of all the organs. It covers the entire body and has
a surface area of around 2 square metres. Its thickness varies from
0.5mm on the eyelids to 4mm or more on the palms of hands and the
soles of feet. In total, it accounts for around 16 percent of the body
weight. It protects the body from damage, infection and drying out.
Without skin, people's muscles, bones, and organs would be hanging
out all over the place. Skin holds everything together.
The skin consists of two main layers: the outer epidermis and
the inner dermis. Cells in the deepest layer of the epidermis divide
constantly to make new cells. The new cells are pushed towards the
surface of the skin. They eventually die and become filled with keratin,
an exceptionally tough protein. Keratin provides the body with a
durable overcoat, which protects deeper cells from damage, infection
and drying out. What you see on the hands (and everywhere else on
the body) are really dead skin cells. Cells on the surface of the skin
rub and flake off steadily and are continuously replaced with new
ones. About every 30 days, the body produces a totally new epidermis.
Though you can't see it happening, every minute of the day we lose
about 30,000 to 40,000 dead skin cells off the surface of our skin.
The inner dermis consists of strong collagen and elastic fibres
pierced by blood vessels which keep the skin cells healthy by bringing
them the oxygen and nutrients they need and by taking away waste.
It also contains touch,
pressure and pain sensors
and is packed with hair
follicles, sweat and oil
glands. The oil glands
produce a lubricant that
keeps the skin soft and
prevents the hair from
becoming brittle.
The skin also has a
third and bottom layer
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called the subcutaneous layer. It is made mostly of fat and helps the
body stay warm and absorb shocks, like if you bang into something or
fall down. The subcutaneous layer also helps hold the skin to all the
tissues underneath it. This layer is where you'll find the start of hair,
too. Each hair on the body grows out of a tiny tube in the skin called
a follicle. Every follicle has its roots way down in the subcutaneous
layer and continues up through the dermis.
Temperature Control
The skin's blood vessels, sweat glands and hairs play a crucial role
in regulating the body temperature. When you need to cool down,
the blood vessels widen and allow heat to escape through the skin,
you start sweating, and as the sweat dries, it uses heat from the skin
and cools you down, the hairs lie flat to make sure little warm air
does not get trapped between the skin and the hairs. When you need
to retain heat, the opposite happens: the blood vessels narrow, you
produce less sweat and the hairs stand up on end to trap warm air
around the body.
Skin Colour
The skin contains specialised cells called melanocytes. They
produce melanin, a brown substance, which absorbs some of the Sun's
harmful ultraviolet rays. Fair-skinned people only have melanin in
the lower layers of their epidermis. People with dark skin have larger
amounts of melanin in all layers. Freckles and moles are nothing else

Some Skin Facts

 The skin is considered the largest organ in the human body
 It is made up of three major layers - epidermis, dermis, and
hypodermis (also called the subcutaneous tissue)
 It protects the inside organs while keeping infections out and
prevents you from getting sick
 About 30,000 to 40,000 dead skin cells are lost from the surface
almost every minute, even though we do not see it happening
 The skin sheds a layer of these dead cells every 24 hours and renews
itself about every 28 days
 It swells when it absorbs water
 The skin contains a protein called keratin which is also found in
hair and nails
 The thinnest skin is on the eyelid
 Goose bumps are actually little pimples that help retain a layer of
warm air over our body
February 2010Executive Knowledge Lines21

Energy

Solar Sahara

World’s Largest Solar Farm
A giant step has been made in what will be the world’s largest
renewable energy project. While previously just a grand vision for
the production of clean energy in the Saharan desert, the project
now has a core group of backers and a signed agreement between 12
companies wanting to move forward with the $555 billion renewable
energy belt. The 12 collaborators signed articles of association last
week for the DESERTEC Industrial Initiative (DII), which will work
to bring more companies and groups on board as well as focus on
regulations and conditions to get the project successfully completed
and generating pure power from the sun.
The DESERTEC Foundation vision is to install 100 GW of solar
power throughout Northern Africa, with the goal of supplying 15%
of Europe’s energy demand with clean renewable power. So far a
number of blue chip and powerful companies have signed on to
be part of the project, including ABB, ABENGOA Solar, Cevital,
DESERTEC Foundation, Deutsche Bank, E.ON, HSH Nordbank,
MAN Solar Millennium, Munich Re, M+W Zander, RWE,
SCHOTT Solar, and Siemens. The project will link multiple solar
concentrating facilities around coastal North Africa and transmit
most of the renewable energy through high-voltage DC lines to
Europe. Additionally, desalination plants will be coupled with the
but small patches of skin with more melanin than in the surrounding
area.
Wrinkles
As you age, the number of collagen and elastic fibres in the dermis
decreases. Additionally, you lose fat from the tissue under the skin. As
a result, the skin becomes less elastic and begins to sag and wrinkle.
It is necessary to keep the skin always clean. When you wash the
skin, use water and a mild soap. It is recommended to cover scrapes
and cuts with gauze or a bandage. This keeps the dirt out and helps
prevent infections.
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solar concentrating plants to bring fresh water to people in Africa.
Although still many years out from completion, the signed
agreement between the founding partners will help bring cohesion
and a unified force to the project. A considerable amount of work
must still be done to bring this to reality, and more support must be
garnered from both European agencies and companies along with
organizations from the Middle East and North Africa (MENA) Region.
Questions regarding energy security, fairness, social justice, water and
solar rights, as well as compensation must be dealt with along the
way.
New DESERTEC CEO van Son says, “Now the time has come
to turn this vision into reality. That implies intensive cooperation
with many parties and cultures to create a sound basis for feasible
investments into renewable energy technologies and interconnected
grids. The DII will primarily focus on the economic, technical and
regulatory conditions that must be fulfilled for successful project
implementation.”
[For details: www.desertec.org,
www.inhabitat.com]

There is no worse tyranny than to force a man
to pay for what he does not want merely because
you think it would be good for him.
– Robert Heinlein
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Technologies in Horizon

Augmented Reality
For Real Life Effect

Augmented Reality (AR) is a term for a live direct or indirect
view of a physical real-world environment whose elements are
merged with (or augmented by) computer generated imagery. The
augmentation is conventionally in real time and in semantic context
with environmental elements, such as sports scores on TV during a
match. With the help of advanced AR technology, the information
about the surrounding real world of the user becomes interactive and
digitally usable. Artificial information about the environment and the
objects in it can be stored and retrieved as an information layer on
top of the real world view. The term Augmented Reality is believed
to have been coined in 1990 by Thomas Caudell of Boeing company
who used the method to show the cabling of the aircraft in a realistic
view.
Augmented Reality adds information and meaning to a real object
or place. Unlike virtual reality, Augmented Reality does not create
a simulated reality. Instead, it takes a real object or space and uses
technologies to add contextual data to deepen the user’s understanding
of it. To the extent that the system can furnish users with a broad
context for understanding the real
world, the users are more likely
to comprehend and remember
what they are learning. Through
exposing learners to an experiential,
explorative, and authentic model
of learning, Augmented Reality
may help shift one from passive
to active learning, making it more
effective.
Augmented Reality is resourced
by both hardware and software.
Hardware
The
main
hardware
components for Augmented
Reality are: display, tracking, input
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devices, and computer. Modern mobile Augmented Reality systems
use one or more of digital cameras, optical sensors, accelerometers,
GPS, gyroscopes, RFID, solid state compasses and wireless sensors.
These devices are used to track the head, hands and other parts of
the body of the user. Smartphones with powerful CPU, camera,
accelerometers, GPS and solid state compass are prospective platforms
for Augmented Reality.
Software
For consistent merging of real-world images from camera
and virtual 3D images, virtual images should be attached to realworld locations in a visually realistic way. That means a real world
coordinate system, independent from the camera, should be restored
from camera images. Augmented Reality uses different methods of
computer vision, mostly related to video tracking.
Current Applications
Advertising:
Marketers started to use AR to promote products via interactive
AR applications. For example, at the 2008 LA Auto Show, Nissan
unveiled the concept vehicle Cube and presented visitors with a
brochure which, when held against a webcam, showed several versions
of the vehicle.
Performing Complex Tasks:
Complex tasks such as assembly, maintenance, and surgery can be
simplified by inserting additional information into the field of view.
For example, labels can be displayed on parts of a system to clarify
operating instructions for a mechanic who is performing maintenance
on the system. AR can include images of hidden objects, which can
be particularly effective for medical diagnostics or surgery.
Navigation devices:
AR can augment the effectiveness of navigation devices for a
variety of applications. For example, outdoor navigation can be
augmented for military operations or disaster management. Display
glasses in automobiles can be used to provide navigation hints and
traffic information. These types of displays can be useful for airplane
pilots, too. Head-up displays are currently used in fighter jets as one
of the first AR applications. These include full interactivity, including
eye pointing.
Industrial Applications:
AR can be used to compare the data of digital mock-ups with
physical mock-ups for efficiently finding discrepancies between the
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two sources. It can further be employed to safeguard digital data in
combination with existing real prototypes, and thus save or minimize
the building of real prototypes and improve the quality of the final
product.
Military and Emergency Services:
AR can be applied to military and emergency services as wearable
systems to provide information such as instructions, maps, enemy
locations, and fire cells.
Prospecting:
In the fields of hydrology, ecology, and geology, AR can be used to
display an interactive analysis of terrain characteristics.
Architecture:
AR can be employed to virtually resurrect destroyed historic
buildings as well as simulate planned construction projects.
Collaboration:
AR can help facilitate colla-boration among distributed team
members via conferences with real and virtual participants.
Entertainment and Education:
AR can be used in the fields of entertainment and education
to create virtual objects in museums and exhibitions, theme park
attractions and games.

Reading
w The seemingly simple task of reading - not really so simple
w The moment our eyes fall on a word, a complex set of
processes - physical, neurological, and cognitive - is set in
motion, enabling us to convert print into meaning
w Nerve impulses from the eyes stimulate an area of the brain
that allows us to see the light and dark areas on a page that
define each letter
w Another region of the brain allows us to convert the letters
we see into sounds and those sounds into language
w Finally, yet another part of the brain converts the jumble of
words in a sentence into something meaningful that we can
interpret
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Light Peak

  Fibre Optics to PC Arena
Small is beautiful and the laptop is no exception, always striving
to get smaller and smaller. But one thing that is standing in the way
of smaller laptops is the profusion of cable ports around the systems'
edges
In the beginning,
computers
were replete with a variety of cables and
connectors - printer cable with umpteen
wires and a large sized connector, RS
232 C cable for serial interface, yet
another cable for scanner etc. But with
the arrival of USB (Universal Serial Bus)
standard, the scenario became better
organised and less complex.
Even USB did not stay still. Its first
iteration released in 1996 as USB 1.0,
transferred data from a low of 1.5 Mbit/s to a maximum of 12
Mbit/s. USB 2.0, the most common standard today, released in
2000 increased the transfer speeds up to the level of 480 Mbit/s.
USB 3.0 standard finalized in late 2008, promises new transfer
speeds of up to 4.8 Gbit/s. The physical form factors for USB 3.0
are different from USB 1.0 and 2.0, which may probably delay its
adoption widely.
Intel has recently unveiled an optical cabling  technology called
Light Peak aimed at replacing the multitude of cables in today's PCs
with a single type of fiber-optic link. While USB uses copper wires,
Light Peak uses a fiber optic cable. This translates to data transfer
speeds of 10Gbps, which could go up to 100Gbps within the next
decade. To put that in perspective, at 10 GBps, a full-length Blu-ray
movie could be transferred in less than 30 seconds. Also, Light Peak
can support multiple I/O protocols and could be used for everything
from simple peripheral access to high-speed data connections.
Fiber optics typically use a cigarette-box-sized optical transceiver,
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which contains tiny lasers and photo cells, to facilitate the
connections. Intel miniaturized the box down to the dimensions of
a wafer thin dime. Optical cables are already pretty tiny: each one is
just 125 microns wide or about the width of a single human hair. The
transceiver can deliver two channels of information over the fiberoptic cable—necessary since PCs need at least two ports.
Inside each transceiver are two tiny lasers only 250 microns wide
that transmit the light over each channel. The industry name for the

VCSEL

The vertical-cavity surface-emitting laser (VCSEL) is a type of
semiconductor laser diode with laser beam emission perpendicular
from the top surface, contrary to conventional edge-emitting
semiconductor lasers which emit from surfaces formed by cleaving
the individual chip out of a wafer.
There are several advantages to producing VCSELs when
compared with the production process of edge-emitting lasers.
Edge-emitters cannot be tested until the end of the production
process. If the edge-emitter does not work, whether due to bad
contacts or poor material growth quality, the production time and
the processing materials have been wasted. VCSELs however, can
be tested at several stages throughout the production process. For
example, because VCSELs emit the beam perpendicular to the active
region of the laser as opposed to parallel as with an edge emitter,
tens of thousands of VCSELs can be processed simultaneously on a
three inch Gallium Arsenide wafer. Furthermore, even though the
VCSEL production process is more labor and material intensive,
the yield can be controlled to a more predictable outcome.
lasers is VCSELs which stands for Vertical Cavity Surface Emitting
Laser (See Box). Accompanying the lasers is a matching pair of photo
detectors that receive laser light from the other end of the channels.
Light Peak consists of a controller chip and an optical module
that would be included in platforms supporting this technology. The
optical module performs the conversion from electricity to light and
vice versa. Intel is planning to supply the controller chip, and is
working with other component manufacturers to deliver all the Light
Peak components by 2010.
A major advantage of the optical cabling is that, unlike electrical
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cable, multiple protocols can be run over a
single cable. Photons don't interfere with each
other the way electrons do. So multiple devices
can share a single cable even if those devices
are using different protocols. This will allow
manufacturers to make even smaller yet more
efficient components when building computer
and electronic devices since they can use a single
Light Peak component for connected devices.
Light Peak could provide a better cabling solution,
like allowing for much longer cables since light
does not degrade the same way electricity does
over long distances. In a 3D video camera, Light
Peak cable can transmit data at 8 Gb/s, in the
place of the present bulky electrical cables.
Apple was responsible for bringing the concept to Intel, pushing
for a single connecting cable to replace all existing cable solutions
(This claim is under dispute). In effect, Light Peak could do everything
the existing cables do: transfer data, visuals and power, with a single
cable and port - if manufacturers adopt the standard. The original
iMac from Apple stable, released in 1998, was the first Mac to have a
USB - and only USB - port, doing away with previous standards like
SCSI.   Light Peak stands ready to replace the existing data transfer
technologies of USB and FireWire and there is even speculation that
Apple may skip over USB 3.0 and go straight to Light Peak.
Existing electrical cable technology in mainstream computing
devices is approaching practical limits for speed and length, due
to electro-magnetic interference (EMI) and other issues. However,
optical technology, used extensively in data centres and telecom
communications, does not have these limitations since it transmits
data using light instead of electricity. Light Peak aims to bring this
optical technology to mainstream computing and consumer electronic
areas in a cost-effective manner.
If Intel succeeds in spreading the technology widely, it could
replace a profusion of incompatible connectors: Universal Serial Bus,
FireWire, DVI, HDMI, DisplayPort and even Ethernet.
[For details: www.extremetech.com, http://en.wikipedia.org,
www.intel.com]
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Innovation Corner

Wish List
Every one of us has some
form of innovative capabilities
lying dormant within us, waiting
for kindling in some way.
Through this Wish List column
EKL has been doing exactly
this triggering process. Some
innovative ideas published in the
past have caught the attention
of stakeholders who took them
to fruition. We are reintroducing
the column on popular request.
     Innovation is in limelight
today, more than ever before.
Equally important is the
multitude of opportunities in
daily life to infuse innovative
ideas for societal benefits.
    Readers with original, innovative
ideas are welcome to forward
them in brief, for publishing in
this column. It is very important
that the originator is the sole
owner of the innovation. Also,

the contributors are advised to
ensure that adequate protection is
taken by them for the Intellectual
Property Rights (IPR) of their
innovative concepts.
Finally, the readers are
welcome to point out if any of
the ideas appearing in EKL are
already in use.
We appeal to our readers
and well wishers to enrich this
column with their creative ideas,
which may lead to products or
systems capable of improving
the quality of our life.
EKL Editorial Team
Please send your ideas to:
Chief Editor
EKL, Knowledge House
Mathrubhumi Road
Trivandrum 695 035
Ph: 91 471 247 2928
e-mail: ntnekl@gmail.com

Innovative Ideas
 Adding Audio Capability to Written Articles
Audio edition of publications is offered these days by most
periodicals, books etc. e-books like Kindle, Nook and others have
audio capability to let us listen to an article if we are tired of reading or
find it difficult to read while travelling in a vehicle through a bumpy
road. A software that can convert any written matter to audio version
would be welcome. There should be provision to choose the voice,
say, our own voice to do the reading.
[EKL Editorial Team]
 Nutrients for Cut Plants
When a branch of a plant is cut, within hours or even minutes it
becomes weak and slowly dies. If agricultural scientists can develop
a nutrients package to prevent such decay it would be a boon. A cut
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About EKL
Emilios Bouratinos, Greek philosopher of science writes:
Thank you for passing on the EKL material. I found a lot of
it fascinating. Congratulations in particular for your emphasis on
authenticity, brevity and clarity in knowledge dissemination as focal
points around which to attempt an improvement of life on this planet.
I am especially hot on authenticity. It is a streak often lacking in people
today. They prefer to adopt patterns of thinking sanctioned by one
social group or another. Their unconscious has stopped informing their
thoughts, deeds and goals........................
Since you invite me to offer a comment on EKL, I dare present you
with the following thought:
To incorporate any piece of information into their mental apparatus
and be able to use it constructively, humans need two things. The first
is to discover and consult their ontological editor. By this I mean the
biological/cultural mechanism allowing us to sift through the some
2,000,000 bits of information that bombard us every minute from the
earthly and cosmic environment. We retain only those few bits that are
pertinent to our nature on the one hand and to our karmic disposition
on the other. A bee or dolphin edits cosmic information differently - in
accordance with its own ontological and biological predilections.
The second thing needed is to transubstantiate the criteria hinted at
above into powerful personal imperatives. Human well-being cannot be
achieved just by increasing information intake in an organised fashion. It
can be secured only by fulfilling one’s ontological imperatives.
No amount of information can help in this process. The only way is
for each person to recognise his mission in the depths of his being. You
cannot decide to improve yourself just because your conscious mind (or
somebody else) considers you should. You must feel compulsed to do
so from within – and your compulsion must rise from something more
than practical considerations. Such considerations help only if one is
already somewhat advanced as a human being. They don’t if one isn’t.
Please don’t think I am against people receiving interesting pieces of
information, such as you offer. On the contrary, I am all for it. But I
would like more qualitative discernment in both the choice of the items
for publication and in their actual presentation. Some of your texts are

edge of a branch or flower when immersed in this package can keep it
in the same form for several hours or even days, if it had continued in
the plant without being cut.
[EKL Editorial Team]
 An automatic mood meter which warns you when you are in a
bad mood
[RTN]
February 2010Executive Knowledge Lines31

indeed fascinating and even instructive in themselves. But others amount
to mere curiosities. It is difficult to see how they can enrich someone. I
am sure you know that getting to know much doesn’t itself make one
knowledgeable - or wise.
So here is a suggestion that can bridge your noble interest in
information sharing with more profound considerations. Your future
readers may get enriched if a paragraph or two were added to each EKL
text explaining its implications for improving their lives qualitatively. If
an item were found to have no such implications, it should be shelved.
There is a growing number of people today who are clamouring for
meaningful information. I feel they are your real target audience. If you
cater to their needs, you will surely make a significant contribution to the
qualitative improvement of life on this Earth.
email: ebouratinos@hol.gr
[A philosopher of science, Emilios Bouratinos studied law in Athens,
philosophy in Austria and lives in Greece. However, disenchanted with
20th century analytical and positivistic philosophy, he turned early on to the
thoughtful writings of the great physicists of our era. He discovered that most of
these physicists considered a deep understanding of the mind indispensable for
advancing further in the study of physical reality.]
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Tech Focus

Automatic Transmission
For Driving Comfort

The concept of Automatic Transmission in an automobile was
first introduced in early 1940s and some car models were presented
with all the limitations of a budding technology. Super auto giants
like General Motors, Cadillac, Pontiac, Chevrolet and Rolls Royce
were the driving force behind this history and the technology was
passed on to other auto manufacturers. Now most of the cars sold in
United States have been equipped with an automatic transmission.
However, this has not been the case in Europe and in rest of the world.
Earlier models of automatic transmissions reduce fuel efficiency and
power. In recent years, automatic transmissions have significantly
improved in their ability to support high fuel efficiency and power
saving, thanks to dedicated research and technical advancement in
this area.
In India, a few models of automatic cars were brought out in
1990s. But the manufacturers were depressed and have withdrawn
the models in view of poor customer response. In India, people are
more conscious of pricing, mileage and suspicious too. But, now
things are getting changed moderately; we are ready to enjoy the
comfort of driving an automatic car across the city crowd, without
pushing a clutch pedal and without managing a knotty gear lever.
More manufacturers are coming with automatic models. Most of
such models available in India have
been modified to suit Indian road
conditions so as to enable them to
comfortably negotiate bad roads
and hilly regions.
Let us foresee a prosperous
India where the mindset of our
people will qualify to accommodate
the facilities and comforts made
possible by automobile technology
development.
Cars with automatic transmiFebruary 2010Executive Knowledge Lines35

ssion are different from manual transmission types in terms of
power, acceleration, fuel economy, and driving comfort. An automatic
transmission is an automobile gearbox that can change gear ratios
automatically as the vehicle moves, thus freeing the driver from having
to shift gears manually. A group of sensors attached within the system
constantly monitor certain parameters and then optimise the engine
response accordingly. The driver only uses the acceleration and brake
pedals, and can comfortably enjoy the drive without having to change
gears. The gear moves up and down automatically at the optimum
shifting points based on the speed of the vehicle.
Automatic transmission is a complicated mechanical component,
which includes hydraulic systems, electrical systems and computer
controls, all working together in perfect co-ordination. This device
is actually for transferring the engine power to the drive wheels,
while maintaining a specific engine RPM range, by means of various
gear combinations. The transmission is normally located near the
engine after the torque converter. A drive shaft that connects the
transmission to the wheel drive is used to send engine power to the
wheels. The arrangement of engine, torque converter and transmission
are different based on whether the vehicle is rear wheel drive, front
wheel drive or four-wheel drive.  
The
modern
automatic
transmission systems are designed
to work with following major
components and systems.
w Planetary gear set
w Hydraulic system
w Torque converter
w Computer
In manual transmission, the
correct gear ratio has been provided
by engaging respective sets of gears, based on the gear lever position.
However, in an automatic transmission, the gears are physically in
the same location and are always engaged to the same gears. That
is, the same set of gears produces all of the different gear ratios. This
is achieved by using a special gear system called planetary gear set.
The basic planetary gear set consists of three main components - the
sun gear at the centre, two or more planet gears surrounding the sun
gear and the ring gear at the outer side, as shown in the figure-4. Each
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of these three components can be
the input coming from the engine,
the output to the shaft connecting
drive wheels or can be held
stationary. Suitable gear ratios can
be selected by setting appropriate
roles to these components. To
place the unit in first gear, hold the
sun gear from moving, connect the ring gear to the input shaft from
engine and connect the planet gear to output shaft. A rotation in the
ring gear will cause the planet carrier to turn the output shaft in the
same direction as the input rotation but at a slower speed causing
gear reduction required in the first gear. More such combinations are
possible using two or more planetary sets connected in various ways
to provide the different speeds that are found in modern four, five,
six and even seven-speed automatic transmissions available today.
Another main component of an automatic transmission vehicle
is the torque converter, which is normally located in between the
engine and the transmission. A torque converter is just in place of the
clutch found in manual transmission vehicles. Engine is connected to
the transmission through the clutch and without clutch a vehicle
would not be able to keep on stationary while the engine is working.
Torque converter is doing the same thing in automatic transmission
vehicle by making use of fluid coupling techniques. This is exactly an
automatic means of coupling the engine torque to input shaft of the
transmission. A Hydraulic System sends a special transmission fluid
under pressure to all parts of the transmission and torque converter
for controlling the operation of planetary gear system.
Modern automatic vehicles are equipped with complex gear
arrangements and intelligent computer controls for the flow of
power through the transmission
as it shifts imperceptibly from first
gear through top gear while the
vehicle accelerates to maximum
speed. Gearshift points are
controlled by computer, which
directs electrical solenoids to
shift oil flow to the appropriate
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component at the right instant. The computer uses sensors on the
engine and transmission to detect the level of fuel supply to engine,
vehicle speed, engine speed, engine load, vehicle stop condition, etc.
to control the exact gear-shift points. Modern automatic transmission
vehicles even learn our driving style and constantly adapt to it so that
every shift is timed precisely when you would need it.
The gear lever organisation in an automatic car is different for
different manufacturers; but the normal structure and functions are
described below:
At the top end, there is Park [P] position, which locks the
transmission and prevents the car from rolling. At this position,
the engine can be started and it will not engage while the vehicle is
moving. Then the Reverse [R] drive position for reverse movement.
The selection to this position is protected during forward driving.
[P] and [R] can be selected only by pressing a button on the lever.
The third position is Neutral [N] identical to the same as in manual
gearbox. Engine can be fired at this position also. Next is the most
important Drive [D] position which uses all forward gears starting
from the first gear. At [D], the vehicle starts moving forward at a
speed of 5 km/hr without even pressing the gas pedal. So it is a
normal practice to engage this only when brake pedal pressed. For
normal driving, the [D] selection only is required. Some automatic
car models are having other positions like [1], [2] or [3]. When [3] is
selected, the transmission will function in automatic mode between
1st, 2nd and 3rd gears only. When [2] is selected it will operate between
1st and 2nd gears. Similarly, at [1], only 1st gear is engaged. The driver
can select these positions based on specific driving situation. There is
an Over Drive feature also with a manual switch on the lever.
Fuel consumption has been the main concern for automatic
transmission vehicles, but this concept is actually based on the
early forms of technology. The internal loss in the hydraulic drive
of the torque converter is really causing inefficiency in automatic
transmission. In order to compensate this, modern automatic
transmissions incorporate a lock-up clutch in the torque converter
module. This provides a direct mechanical connection from the
engine to the transmission, whenever the speed is above 40 kmph.
This improves fuel efficiency.
Some automatic transmissions are fitted with a device that enables
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the transmission into neutral when the brake is applied at traffic posts
or crowd. The selector still remains in [D]. As the brake is released, the
drive re-engages. This method also increases fuel efficiency. In models
without this feature, the driver needs to put the lever in to neutral
manually to save fuel. But if a well-designed transmission device is
used, there is no need to move the gear lever into neutral in traffic
because the torque converter absorbs the engine’s propulsion force but
does not transmit it all to the gearbox. In manual transmission, the
clutch separates the engine from the transmission. Therefore, at every
gearshift, there is a loss of power, momentum and speed. However,
in fully automatic transmission engine and transmission are always
connected, leading to a more efficient use of engine power and fuel,
thus providing faster acceleration and improved productivity. The
new generation automatic transmission optimises the efficiency of
the vehicle operation assuring that at every shift there is no loss of
engine power.
The automatic transmission device is very complex and made up
of several parts and a failure in a single part can cause a complete
breakdown of the car. So the maintenance cost will be high when
compared to manual version. Another problem is that control of
power and acceleration is completely dependant on the transmission
and the driver cannot accelerate beyond a set level. Hence this type
of vehicles is not suitable for sharp overtaking and racing. These are
some of the issues on which a lot of automobile engineers worldwide
are being laid up and let us hope a more refined and all shortcomings
rectified automatic car models will be available in the Indian market
shortly.
Now there are other variants of automatic transmissions, namely:
w Automated Manual Transmission (AMT)
w Dual Clutch Transmission (DCT)
w Continuously Variable Transmission (CVT)
w Hybrid Drives
AMTs use manual sequential gearboxes, normally designed for
high-performance sports vehicles. They use computer-controlled
actuators that are prompted by paddle shifters mounted on the
steering wheel. There is no clutch pedal. The system allows for both
automatic and manual modes. Now Zeroshift technology is used in
AMTs, which allows a manual transmission to change gear in zero
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time. Zeroshift offers potential fuel economy improvements and
enables uninterrupted torque path from the engine to vehicle which
allows for a seamless gearshift
DCTs use two clutches instead of a single-sided clutch to transfer
engine power through two sets of gears. It can be considered as
two separate manual transmissions, with their respective clutches,
contained within one housing, and working as one unit. One clutch
controls gears 1, 3 and 5 and the other controls 2, 4, and 6, but there
is no clutch pedal. A computer pre-selects the appropriate gear that is
expected to be needed next in the unused half of the gearbox, so when
a shift is required, it simply declutches the current gear and engages
the clutch for the pre-selected gear, providing uninterrupted power
flow. A DCT does not use a torque converter as used in conventional
automatic transmissions. Instead, it uses two oil-bathed wet multiplate clutches, similar to the clutches used in most motorcycles.
Currently more efforts are going on to refine and improve the DCT
technology.
CVTs do not have a gearbox with a set number of gears. It uses
a belt or chain to connect variable-diameter pulleys to provide an
unlimited number of gear ratios with no discrete steps or shifts. This
allows for uninterrupted power to the wheels. The toroidal CVT
system, another version of the CVT replaces the belts and pulleys
with discs and power rollers. Some CVTs use a hydrostatic drive
consisting of a variable displacement pump and a hydraulic motor
to transmit power without gears. CVT designs are usually as fuel
efficient as manual transmissions in city driving, but early designs
lose efficiency as engine speed increases. It is necessary for CVT
manufacturers to improve their product in order to retain market
share.
Hybrid system uses hydro-static CVT combined with a planetary
gearset and clutches. It transfers power from the engine to the wheels
in three different modes. At a low speed, power is transmitted
hydraulically, and at a high speed, power is transmitted mechanically.
Between these extremes, the transmission uses both hydraulic and
mechanical means to transfer power. Some current hybrid vehicles
use electronically controlled CVT in which, the transmission has
fixed gears, but the gear ratio can be continuously varied. Hybrids are
ideal for heavy-duty applications.
[ T S Ajayghosh, CDAC, Trivandrum]
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Data Shocks
Bird travels 80,000 km a year
A team of scientists has found out
that the arctic bird Tern travels an
average of 80,000 kilometers each
year, making it the longest annual
migration in the world. The bird
may weigh only a quarter of pound
but the dauntless bird travels the equivalent of three return trips to
the moon or a dizzying 60 times around the Earth during its lifetime
of up to 34 years.
Scientists made the discovery after attaching tiny tracking devices
to terns to map their mammoth migrations. The results of the study
showed that the small seabirds fly from pole to pole from their
breeding grounds in Greenland to the Weddell Sea on the shores of
Antarctica. During their sojourn, they also stop almost for a month
in a fish-rich area in the middle of the North Atlantic ocean to fuel
themselves. The return trip in spring is twice as fast in a giant 'S'
pattern. The detour of several thousand miles takes advantage of
prevailing global winds to help the birds preserve energy.
Other birds, such as albatrosses or sooty shearwaters, also have
massive migrations. The birds escape freezing dark polar winters with
their marathon flights.
[For details:www.dailymail.co.uk, www.weforanimals.com]
l Zeolites for Cleaning
More than 500,000 tons of zeolites were used in the clean up
after the nuclear power plant disaster at Chernobyl. Zeolites are
microporous crystalline minerals that contain silicon, aluminium and
oxygen. They are used in oil refineries, and for water softening and
purification processes.
l Malnutrition Strikes
In the developing countries, malnutrition is the major contributor
to more than half the deaths of children below the age of five.
l Battery Life
Lithium-ion batteries with graphite anodes used in laptops
and cell phones have a relatively short life. Use of lithium titanate
nanocrystals in lithium-ion batteries has increased their life span from
750 recharges up to 15,000. The nanocrystals also made them safer.
l
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Book Scan
A Sand County Almanac
And Sketches Here and There
Book by: Aldo Leopold
Published by: Oxford University Press
Nature conservation is a word that
can produce a variety of reactions. To
the ‘development’ oriented, it is a tedious
impediment on their road to prosperity that
has to be removed. To the indifferent masses,
it is a 'cliché’ that appears in the media that
some pseudo-intellectuals keep on yakking about. Then there are
others to whom, the phrase is a commitment to life.
'We abuse land because we see it as a commodity that belongs to us.
When we see land as a community to which we belong, we may begin to use
it with love and respect...... That land is a community is a basic concept of
ecology but that land is to be loved and respected is an extension of ethics.'
The above lines are from the foreword of 'A Sand County Almanac and
sketches from here and there' by Aldo Leopold. To the conservationists,
naturalists, nature-lovers and such kind, it is akin to biblical quotes.
Aldo Leopold was born in Iowa, USA, in 1887. He served in the
U S Forest Service and rose to become an advisor on conservation to
the United Nations, shortly after which he died in 1948, fighting a
grass fire on a neighbor's farm. Sand County Almanac, the classic on
nature conservation was publi-shed posthumously in 1949.
In this era that acutely experiences the results of man-induced
environmental problems, there is no dearth for knowledge in nature
conservation. But what sets apart the writings of more than 50 years
ago and makes it highly relevant even today is the blend of science,
ethics and sensitivity that Mr. Leopold converges in the 'Almanac'.
The 'Almanac' consists of notes on wildlife that he observed in his
farm in Wisconsin. Leopold says - 'There are two dangers in not owning
a farm. One is the danger of supposing that breakfast comes from the grocery,
and the other that the heat comes from the furnace'. Ask any urban child
from where his food comes from or from where electricity comes
from, you will get more or less the above answer. Leopold traces the
ecological history of the land by observing the annual rings of a piece
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of Oak cut for the fireplace. Complemented by exquisite illustrations,
an unforgettable vivid picture of nature emerges before us. 'Sketches
here and there' are his experiences in the wild that shaped his views
on conservation. Perhaps the most memorable passage in the book is
that of Leopold's encounter with a mother-wolf where he describes its
killing. The 'dying green fire' in her eyes marked his transformation
from a hunter to a conservationist. The 'Upshot' consists of notes on
the ethical and scientific rationale of nature conservation.
Thus the first part describes wildlife in minute details revealing
a world that is so close and around us, but sadly unaware of. The
second, the shift from a cultural stand that valued material progress
to one that realises the value of nature as the core of our survival
strategies and the third provides the factual, unsentimental and
inspiring argument for ecological ethics.
The essence of Aldo Leopold's philosophy is his concept of Land
Ethics. Just as ethics is essential for the integration of the individual
to the society, we have to have a land ethic for the relation of man
to the land and to the animals and plants which grow upon it. The
premise of all ethics rests upon the fact that the individual is a member
of a community of interdependent parts. It includes soils, waters,
plants, and animals – that is to say, the planet Earth. Unless we learn
humility (nature is frequently reminding us to) we put our entire
community to danger and extinction. In Leopold's words: 'Perhaps
the most serious obstacle impeding the evolution of a land ethic is the fact
that our educational and economic system is headed away from, rather than
toward, an intense consciousness of land. Modern man is separated from
the land by many middlemen, and innumerable physical gadgets. He has no
vital relation to it; to him it is the space between cities on which crops grow.'
In the quest for material wealth, we deface the face of earth and
build concrete jungles. Paddy fields are filled up to build factories;
hills denuded and broken down to fill wetlands. The last remnants
of wilderness are wiped off in the name of tourism. In no time in
history has there been any parallel to the destruction that we wring
upon earth.
Sand County Almanac is a reminder of what life were and a
pointer to what life would be, if only we cared.
[Balachandran V]
balanpnb@gmail.com
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Journal Scan
IEEE Spectrum
The Magazine of Technology Insiders
January 2010
Try to remember when search engines were
new, hybrid cars were unavailable outside of
Japan, and MP3 players were clunky bricks.
Today we've got Google, the Prius, and the
iPod. And they seem to have been absolutely
inevitable, don't they?
Historians have a term for that kind of thinking: determinism. And
some even think they've found a remedy for it: counterfactual thought
experiments. They try to imagine what would have happened had a
single event gone differently.
In the Special Report on Winners & Losers in this issue, the Best
and Worst Technology in the following major sectors are presented:
w Automotive
w Computing
w Energy
w Hardware
w Materials
w Software
The Editorial Team of Spectrum do this exercise, firstly freeing
their minds of any kind of bias. And then they peer into a messy,
bubbly brew of technology ferment and try to see if it's going to yield
fine wine or plain old vinegar.
To make the game consistent and fair, they also follow some hardand-fast rules:
l They do not evaluate projects that have been fully unveiled; that
would be like shooting first and then drawing the bull's-eye neatly
around the bullet hole
l They do not predict the distant future or evaluate blue-sky projects
designed mainly to stimulate thought; that'd be like shooting
blanks
l Finally, they never aim their guns at an entire category of technology,
such as lithium-ion batteries or organic LED displays, because that
would be to praise or blame many—or none at all.
Instead, the Editors examine only particular projects meant to
achieve quantifiable (and preferably commercial) goals, also taking
into account social, environmental, and other interests. It is important
that a project be serious, has real financial backing, and be advanced
enough to reach the market or at least hit some major milestone
within a year of publishing this.
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This is the seventh issue of Spectrum with Winners & Losers
Report. So far, Spectrum has very rarely been far wrong and only
rarely just a bit off target.
This time again let us wait for the outcome of the five projects
that are touted as successful ones and   and five that are likely to fail.

Winners

Computing
1. Google's new online Operating System, Chrome OS
2. Dual-mode Screen with e-paper readability and full colour video
from Pixel QI
Transportation: IBM helps Russian Railways reinvent the railroad's
data infrastructure
Lasers: High quality wafers of gallium nitride to grow better and
cheaper lasers
Mobile CPU: Boosting the brainpower of cellphone chip to the level
of a PC

Losers

Energy: Cellulosic ethanol -grassoline- is an environmental threat
rather than a panacea
Computing: Quantum comput-ers from D-Wave Systems will likely
be costlier and slower than conventional ones
Automotive: The Chevrolet Volt plug-in hybrid car is imaginative,
daring, and superb, but uneconomical
Lithography: A small ultrabright light source for EUV lithography
industry may not enthuse chipmakers
Security: A sensor-based security system for airports that will discern
a terrorist`s evil intent from pupil size, skin moisture, fidgeting, and
other biometric indicators
Other Contents:
w The trouble with charging Electric Vehicles (EVs) - Utilities foresee
local grid problems and regional consequences
w 4G in the U.S.A.
w Catfight over cat brain
w A self-powered bionic eye
w The littlest SRAM
w The data cables in your home will soon be optical
w How many watts does your high-definition TV draw? Soon it is
going to matter
w China produces most of the world's rare earth metals
[Source: EKL Info Library]
The price of leadership is responsibility
– Winston Churchill
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Shoes... Shoes...
Buy your shoes in the evening only, as the feet
swell slightly by then. A pair of shoes bought in
the morning may be too tight in the evening.
[HB]

Hospitals!

Save Electricity - Save Money
Save Mother Earth
Modern hospitals are increasingly becoming technology-enabled with sophisticated
diagnostic, therapeutic and climate control equipment - MRI, CT Scan, air
conditioners, deep freezers, power laundry, lifts, computers…
Jointly they consume large quantity of electricity
Any cost cutting measure will affect the quality of services to patients
One effective method: To identify potential areas for energy saving –
plenty are there, lying unnoticed

And reduce energy bills by as much as 40%
through our

3S Programme

Contact for Energy Management and Waste Management
Hospital Engineering Services
P.O.Box 2416
Trivandrum 695 011, India
Tel: 91-99953 17111; 91- 94974 29717

hosengg@gmail.com

Hospital Waste Management
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The Last Word
The point of philosophy is to start with something
so simple as not to seem worth stating, and to end with
something so paradoxical that no one will believe it.
– Bertrand Russell
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