
A new blood test that measures telomere shortening, a marker 
of biological ageing. The telomere length tests claim whether 
the percentage of short telomeres of a person is within normality 
for a given age or indicates a younger or older biological age
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Editor’s Desk

1 March ’12ntnair@gmail.com

Some Utopian thoughts!
You set out on a walk and want to cross the street. Vehicles 

are buzzing past and then the  pedestrian crossing green signal 
lights up. The  speeding vehicles come to a stop, to enable you to 
cross. Comfortably on the other side, you thankfully wave to the 
friendly drivers who waited patiently while you crossed - without 
any fretting or fuming or ugly gestures!

The school children, considered the most precious asset of 
the state, have come out of the school and are walking to their 
homes with the large colourful security pendant hanging from 
the neck. They are treated like kings - their safety is the concern 
of every one and  nobody dares to take any chance. In the 
shop, bus, train and road, the fellow humans are respected and 
intrusion into others’  liberties is just not seen. Road signs, traffic 
signals  and speed limits are expected  to 
be observed strictly, if one has to retain the 
driving  licence.   

No honking, no littering of public 
places, highest quality in everything 
from products to services, maximum 
productivity in all sectors even in sub-
zero temperature winter, absolute trust 
and walking the talk  in the  dealings - you 
experience all these in daily life.

A society built on values - for the people, 
by the people. It is not an Utopian wish, 
but observed in real life during  my two 
months of stay in Switzerland.  

In India, we always have an excuse - 
highly over-populated so that the norms 
cannot be enforced. But there are mature 
technologies and management methods 
available today  to enforce these to cover 
the 1 billion plus people of India. Technology enabled monitoring 

of people’s actions - deeds and misdeeds - is possible, 
beating the machinations of corrupt enforcers 

ruling today. In fact, they themselves will be 
monitored. Millions or billions of entities could 

be watched round the clock, thereby ushering-
in a society built on human values - a merging 

of technologies and human activities.
N T Nair, 

writing from Baden, Switzerland
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General

Strawberry is a delicious fruit of a plant of the same name, taken 
fresh in several ways. The strawberry fruit is widely appreciated for its 
characteristic aroma, bright red color, juicy texture, and sweetness. 

The strawberry plant is considered a relative of the rose, hailing from 
the Rosaceae family. Wild strawberries belonging to the genus-species 
Fragaria vesca are known to have existed for more than 2,000 years. 
But, domestication and cultivation of strawberries started only in the 
18th century AD. In 1714, a French engineer sent to Chile and Peru to 
monitor Spanish activities in these countries discovered a strawberry 
native to this region that was much larger than those grown in Europe. 
He brought many samples back to France, which were subsequently 
planted. A natural crossbreeding occurred between this species and 
a neighbouring North American strawberry variety that was planted 
nearby in the field. The result was a hybrid strawberry that was large, 
juicy and sweet, and one that quickly grew in popularity in Europe. 

While there are more than 600 varieties of strawberries known 
now, that differ in flavor, size and texture, one can usually identify 
a strawberry by its red flesh that has small seeds piercing its surface, 
and a small, regal, green leafy cap and stem that adorn its crown. 
Most commercially grown strawberries come f r o m 
the genus-species Fragaria ananassa. 
Strawberry cultivars vary widely 
in size, color, flavor, shape, 
degree of fertility, season 
of ripening, resistance to 
disease and constitu-
tion of plant. Some 
strawberries are 
produced in green-
houses during the off 
season.

In addition to 
being consumed 
fresh, strawberries 
can be frozen, made 
into preserves, as 

Strawberry
A Precious Garden Fruit
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well as dried and used in such things 
as cereal bars. Strawberries are a 
popular addition to dairy products, 
milkshakes, smoothies, and yogurts. 
It also makes excellent ice cream and 
jam on account of its rich aroma, and 
is also a good source of vitamin C. It 
is a soft and a highly perishable fruit, 
often shipped in frozen condition 
in Western countries. Strawberry 
pigment extract is used as a natural acid indicator due to the different 
colour of the conjugate acid and conjugate base of the pigment.

The fragrantly sweet juiciness and deep red color of strawberries can 
brighten up both the taste and aesthetics of any meal. Not only do they 
taste good, they are among the fruits and vegetables ranked highest in 
health-promoting antioxidants that help combat the damaging effects 
of free radical activity to cellular structures and DNA, and as a great 
digestive aid as well. 

Different varieties of strawberry with pleasing names are suitable 
for cultivation in different parts of the world. For example, Torrey, 
Toiga and Solana are suitable for regions in USA. The Bangalore 
variety is found successful in South India. Pusa and Early Dwarf 
have been recommended for the North Indian plains. A variety with 
rich aroma but softer fruits is Katrain Sweet. Some of the varieties 
found successful in warmer parts of the USA are: Premier Florida-90, 
Missionary, Blackmore, Klonmore and Klondike. Some of these 
may prove successful for cultivation in Indian plains. Adaptation of 
strawberry plant to a wide variation in climates facilitates harvesting 
and marketing the fruit throughout the year.

World strawberry production currently is estimated above four 
million tonnes with USA at the top contributing over a million tonnes 
per year. Spain, Russia, Turkey, South Korea, Mexico, Japan, Poland 
and Morocco are some of the other contributors. 
Nutrients 

Strawberries are in different varieties, big and small. One variety of 
about 18 grams per berry and 8 berries per cup stand at one end of the 
berry range in terms of size and recommended quantity. Most berries 
are considerably smaller in size and weight, and a one-cup serving 
allows one to eat a lot more berries! With blueberries, cranberries and 
raspberries, for example, the average weight per berry is closer to 1-2 
grams. 
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Strawberries contain 8 proximates, 10 minerals, 11 vitamins, 9 
lipids, and 20 amino acids, all required for the human body. One cup 
(144 g) of strawberries contains approximately 45 calories (188 kJ) and 
is an excellent source of vitamin C and flavonoids. Strawberries contain 
fisetin, an antioxidant that has been studied in relation to Alzheimer's 
disease and to kidney failure resulting from diabetes. Strawberries are 
among a small number of foods that contain measurable amounts of 
oxalates, naturally-occurring substances found in plants, animals, and 
human beings. 

One cup (about 150 grams) of strawberries is said to provide 141% 
of the daily requirement of vitamin C. Similarly, it can provide the 
daily requirements of certain minerals and nutrients in the following 
proportion: 28% of manganese, 11.5% of dietary fibre, 8.6 % of folate, 
8.6% of iodine, 6.2% of potassium, 4.6% of magnesium, 3.9% of vitamin 
K, 3.7% of omega 3 fatty acids and 2% of calories. 
Health Benefits

 Given their unique combination of antioxidant and anti-
inflammatory nutrients, health benefits of strawberries are seen in 
three major areas:
(1) cardiovascular support and prevention of cardiovascular diseases
(2) improved regulation of blood sugar, with decreased risk of type 2 
diabetes, and
(3) prevention of certain cancer types including breast, cervical, colon, 
and esophageal cancer. 

Strawberries provide an outstanding variety of phytonutrients, 
including anthocyanins like cyanindins and pelargonidins; flavonols like 
procyanidins, catechins, gallocatechins, epicatechins, epigallocatechins, 
kaempferol and quercetin; hydroxybenzoic acids like ellagic acid; 
hydroxycinnamic acids including cinnamic, coumaric, caffeic, and 
ferulic acid; and stilbenes including resveratrol. Strawberries are an 
excellent source of antioxidant-promoting vitamin C and manganese. 
They are also a very good source of heart-healthy folate, blood sugar-
regulating dietary fiber and thyroid health-promoting iodine. Also, 
strawberries are a good source of heart-healthy potassium, omega-3 
fatty acids, magnesium, and vitamin K. Several research studies have 
shown that these diverse strawberry phytonutrients actually work 
together in synergistic fashion to provide their cardiovascular benefits. 

The investigators reported that polyphenols in strawberries played 
a major role in helping regulate blood sugar response. 

Anti-cancer benefits from strawberries are reported in the case of 
breast, cervical, colon, and esophageal cancer. Among the strawberry 
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General

Anodizing is an electrochemical surface treatment given to certain 
metals to enhance their appearance and durability. Anodizing can 
be used to produce any desirable colours on metals like aluminium, 
titanium, magnesium, niobium, and tantalum. The name anodizing 
arose from the fact that the metal to be treated is made the anode in 
an electrolytic bath through which a current is passed to form an oxide 

layer on the metal surface. Today 
anodized metal parts are used to 
protect satellites from the harsh 
space environment, as structural 
components in skyscrapers, in 
innumerable consumer products 
like refrigerators, television sets, 
furniture, sporting goods, motor 
vehicle components, computers, 
mp3 players, and jewellery. Airbus, 
a major aerospace company, uses 
anodized aluminium components 
in its airplanes. NASA uses anodized 
extruded aluminium in its space 
station.
History

Anodizing was first used on an 
industrial scale in 1923 to protect 

Anodizing
The Finish of  Choice

phytonutrients, ellagic acid and ellagitannins in strawberry have 
emerged as anti-cancer substances of special interest. 

A growing area of health research on strawberries is the area of aging 
and aging-related events. Studies on intake of strawberries have shown 
enhanced cognitive and motor functions following ingestion of a diet 
with 2% of the calories provided by strawberry extracts. Inflammation-
related arthritis and diseases of the eye are two additional areas in which 
strawberries are believed to provide important health benefits.

[CGS]
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duralumin sea plane parts from corrosion. This process used chromic 
acid, a toxic chemical, and a cumbersome procedure. This has been 
overtaken by several other processes. An oxalic acid anodizing process 
was patented in Japan in 1923, which later became very popular in 
Germany for architectural applications. The bulk of commercial 
anodizing today is done using a sulphuric acid bath, the first such 
process being patented in 1927. The most recent development is a 
phosphoric acid process, which is primarily used as a pre-treatment for 
adhesives or organic paints.
Processes

Anodizing is accomplished by immersing the metal into an acidic 
electrolytic bath and passing a DC current through the medium. 
The metal to be treated is made the anode and another stable metal 
like platinum is made the cathode. During the electrolysis oxygen is 
liberated on the anode which combines with metal atoms to form an 
oxide of the metal. Hydrogen is liberated at the cathode. The voltage 
required is generally in the range of 15 to 20 V. Higher voltages are 
required for thicker coatings. The current density required is in the 
range of 30 to 300 amperes per square meter. AC or pulsed current 
can also be used in special cases. The acidic solution slowly dissolves 
the oxide layer formed and this is balanced by the oxidation rate to 
form a porous oxide layer on the metal surface. The pores allow the 
electrolyte and current to reach the substrate for continued growth 
of the oxide coating. The same pores will allow air or water from the 
service environment to reach the substrate and initiate corrosion there, 
if not sealed before use. So after anodizing, the articles are washed, and 
the pores are filled with colour dyes and or corrosion inhibitors before 
sealing.
Batch and Continuous Coil Anodizing

Commercial anodizing may be done either as a batch process or a 
continuous one. In the batch process, parts are immersed in a series 
of treatment tanks. Extrusions, castings, sheets, bent metal parts; 
cookware, cosmetic cases etc. are batch anodized. In the continuous 
process, pre-rolled coils are unwound through a series of anodizing, 
etching, and cleaning tanks continuously and then rewound for 
shipment. This process is used for high volume sheet, foil, and less 
severely formed parts such as lighting fixtures, reflectors, spacer bars 
for insulated glass, and continuous roofing systems.
Five Stages of Anodizing

Industrial anodizing is done in 5 steps.
1) Cleaning: Alkaline or acidic solutions are used to remove grease 
and surface dirt.
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2) Pre-treatments: Consists of either Etching in a hot solution of 
sodium hydroxide to produce a matte finish or brightening done in a 
mixture of phosphoric & nitric acids to produce a mirror finish.
3) Anodizing: Anodizing is then done in appropriate baths. The 
coating thickness and the surface characteristics are tightly controlled 
to meet end product specifications.
4) Colouring: This can be done in 4 different ways,
a) Electrolytic colouring (2 steps) - After anodizing the metal is 
immersed in a bath containing an inorganic metal salt. Current is 
applied which deposits the metal (tin, cobalt, nickel or copper) at 
the base of the pores. The resulting colour depends on the metal and 
processing conditions used.
b) Integral colouring- This is a one step process which combines 
anodizing and colouring to simultaneously form and colour the oxide 
cell walls. It yields a more abrasion-resistant coating, but is the most 
expensive process.
c) Organic Dyeing - A relatively inexpensive process where the anodized 
parts are immersed in organic dye solutions. A wide variety of vibrant 
colours with unmatched intensities and weather and light fastness can 
be produced.
d) Interference colouring- The pore structure of the oxide is modified 
and another metal is deposited to produce interference effect. The last 
step in the anodizing process is
5)Sealing: This process seals the pores in the anodic film giving a surface 
resistant to staining, colour degeneration, abrasion and corrosion. The 
dyed parts are immersed in boiling water to seal the pores.
Anodizing of Aluminium

Commercial processes based on chromic acid, sulphuric acid, 
phosphoric acid, oxalic acid, organic acids, borate and tartrate baths 
are available.
Chromic acid bath produces an opaque, soft, ductile and some-what 
self-healing oxide layers of thickness in the range of 0.5 to 18 microns. 
The coating is harder to dye and may be used as a pre-treatment for 
painting.
Sulfuric acid produces thicker harder coatings which can be dyed to 
get different colours. The oxide layer thickness ranges from 1.8 to 25 
microns or even higher. Hard anodizing done in refrigerated baths 
near the freezing point of water using higher voltages produces hard 
coatings 13 to 150 microns thick. Such coatings have better wear and 
corrosion resistance and ability to retain lubricants, and as such are 
widely used in engineering applications.
Organic acids used at high voltages and current densities, and strong 
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refrigeration produce integral colours. The process is more expensive 
than other processes.
Borate and tartrate baths do not dissolve the aluminium oxide and 
so the anodizing stops as the metal is completely covered with the 
oxide layer. The coating is free of pores and its thickness is linearly 
proportional to voltage used. This is used to produce electrolytic 
capacitors.
Anodizing of Titanium and Other Metals

Titanium may be anodized to generate an array of different colours 
without dying. The colour formed is dependent on the thickness of 
the oxide which depends on the anodizing voltage used. The colour 
originates from the interference of light reflected off the oxide surface 
with that reflected off from the underlying metal surface. The oxide 
coating has a thickness ranging from 30 nanometres to several 
micrometres. Anodized titanium finds applications in art, costume 
jewellery and wedding rings. It is also used in dental implants.
Magnesium is anodized primarily as a primer for paint. A thin 5 micron 
film is sufficient for this purpose. Thicker coatings of 25 microns or 
higher can be produced which give mild corrosion resistance.
Niobium and tantalum are anodized similar to titanium and provide a 
range of attractive colours. They are used in jewellery, commemorative 
coins and in tantalum capacitors.
Benefits and Uses of Anodizing

Anodizing increases corrosion resistance and wear resistance and 
provides better adhesion for paint primers and glue than base metal. 
Anodizing produces a coating which is integral with the base metal so 
that it will not chip or peel off. The highly ordered pore structure of 
the coatings allows for secondary processes like colouring, inhibiting 
and sealing. Hard anodizing done on engineering components gives 
increased corrosion and wear resistance and hardness and ability to 
retain lubricants. Anodizing prevents galling in threaded components. 
Dielectric films produced by anodizing are used in electrolytic 
capacitors.

Aluminium, the most commonly anodized metal, finds wide 
applications in aerospace, commercial and residential buildings, motor 
vehicles, home appliances, computers, solar panels, sporting goods and 
jewellery. Anodizing has revolutionised the construction of computer 
hardware, scientific instruments, home appliances, consumer products 
and building materials. Anodizing produces attractive, minimum-
maintenance, highly durable exteriors, roofs, ceilings, floors, escalators, 
lobbies and stair cases in commercial buildings world-over.

[Dr. T.K.G. Namboodhiri 
Prof. of Metallurgical Engineering (Retd.), Banaras Hindu University]
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Structured Financial Messaging System (SFMS) is a secure messaging 
standard developed to serve as a platform for intra-bank and inter-bank 
applications. It is an Indian standard similar to SWIFT (Society for 
World-wide Interbank Financial Telecommunications) which is the 
international messaging system used for financial messaging globally. 
It provides security in various services such as credit clearing and debit 
clearing and prevents unauthorized usage. It brings the benefit of 
safe, secure, and efficient fund transfer. Applications such as simple 
messaging, electronic debt, online trading in government securities, 
centralized fund queries for banks and financial institutions, anywhere 
anytime banking, inter-branch reconciliation etc. through INFINET 
are possible to be communicated through SFMS. SFMS facilitates 
online message creation which after authorization is communicated 
across without further human intervention. The financial messaging 
system ensures that the Indian banking sector is on par with the rest of 
the world. Under the system, any financial transaction communicated 
between two branches of two different banks, which normally took 
between one and three weeks despite computerization would now be 
completed within a few minutes. 

SFMS was launched on December 14, 2001 at IDRBT (Institute for 
Development and Research in Banking Technology). It has a number 
of special features and is a modularized and web enabled software, 
with a flexible architecture facilitating centralized or distributed 
deployment. The access control is through smart card based user 
access and messages are secured by means of standard encryption and 
authentication services conforming to ISO standards. RBI applications 
like RTGS (Real Time Gross Settlement), NDS (Negotiated Dealing 
System), SSS (Security Settlement System) and IAS (Integrated 
Accounting System) have interface with SFMS and RTGS uses SFMS 
for messaging. 

The intra-bank part of SFMS is used by banks to take full advantage 
of the secure messaging facility it provides. Various intra-bank 
applications can make use of SFMS to improve efficiency and speed 
in fund transfer, MIS reports, information reports etc. The inter-bank 

SFMS
Indian Standard for Financial Messaging

Management



12Executive Knowledge LinesMarch 2012

messaging part is useful for applications like electronic funds transfer, 
delivery versus payments, centralized funds management system etc. 
SFMS provides easy to use APIs (Application Programme Interfaces) 
which can be used to integrate all existing and future applications 
with the SFMS. Several banks have integrated it with their core or 
centralized banking software. 

SFMS can be used for mobile payments in India. This is made 
possible by the scope of different messages that it provides. They are:-
 � Several messages with specific INFINET (Indian Financial 
NETwork) Format Number (IFN) for each of the IFC (IFINET 
Format Category) messages

 � Proprietary messages 
 � System messages 

SFMS is thus an EDI (Electronic Data Intervention) for banks and 
uses INFINET as the communication medium. Digital signature is 
part of every message sent on SFMS. 

The basic architecture of SFMS is 4 tier with hub connected 
to bank gateways which are connected to bank servers. Bank 
servers are in turn connected to offline branches. SFMS 
messages from a bank branch to another bank branch will be  
delivered via bank gateways and the hub. The hub will be located at 
IDRBT, Hyderabad. Intra-bank messages can be switched at the bank 
gateway level and need not come to hub. 

Hub and bank gateway sites can be connected via VSAT 
communication links/leased lines. Bank gateways and branch servers 
can be connected via shared/ dedicated leased lines or dual uplines 
depending on proximity and volume of traffic. 
The key features of SFMS are:-
 � Template builder to support flexible definition of messages similar to 
SWIFT like user-to-user messages. 

 � Secured messaging and routing based on store and forward principle 
 � Messages can be clubbed and exchanged as a batch of files
 � Use of PKI in securing the messages
 � Hindi language support for message creation
 � Complete auditing, logging, time-stamping and warehousing of 
messages

 � As SFMS messages strictly conform to SWIFT standards, it is 
possible to generate SWIFT messages at remote branches using 
SFMS and relay the same to the Service Bureau of IDRBT for 
onward transmission through the SWIFT network. 
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[Dr Raju Narayana Swamy I.A.S., Ph.D., Secretary to Govt. of Kerala (Youth Affairs)]
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General

The Silk Road or Silk Route refers to a historical network of 
interlinking trade routes across the Afro-Eurasian landmass that 
connected East, South and Western Asia with the Mediterranean and 
European world, as well as parts of North and East Africa. The land 
routes were supplemented by sea routes which extended from the Red 
Sea to East Africa, India, China, and Southeast Asia.

Extending 4,000 miles (6,500 km), the Silk Road gets its name 
from the lucrative Chinese silk trade along it, which began during 
the Han Dynasty (206 BC-220 AD). In the late Middle Ages, 
transcontinental trade over the land routes of the Silk Road declined 
as sea trade increased. In recent years, both the maritime and overland 
Silk Routes are again being used, often closely following the ancient 
routes.

The northern route started at the ancient Chinese capital city 
Xi’an and led to Almaty in Kazakhstan. Another route led to Termez 
in Uzbekistan and balkh in Afghanistan. Both routes joined the main 
southern route before reaching Merv in Turkmenistan. A route for 
caravans, the northern Silk Road brought to China many goods such 
as dates, saffron powder and pistachio nuts from Persia; sandalwood 
from India; glass bottles from Egypt, and other expensive and desirable 
goods from other parts of the world. In exchange, the caravans carried 
back bolts of silk brocade, lacquer ware and porcelain. Another branch 
of the northern route turned northwest past the Aral Sea and north of 
the Caspian Sea, and then on to the Black Sea. The southern route was 
mainly a single route running from China, through the Karakoram, 
which is the present international paved road connecting Pakistan and 
China as the Karakoram Highway. Crossing the high mountains, it 
passed through northern Pakistan, and into Afghanistan, rejoining the 
northern route near Merv. From there, it followed a nearly straight line 
west through mountainous northern Iran, Syria and other countries to 
eastern Mediterranean ports from where ships carried the cargoes to 
Rome.

During China's Eastern Han Dynasty, a sea route was established, 
starting from the mouth of the Red River near modern Hanoi, through 

The Silk Route
Early Promoter of  International Trade
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History of  Silk
According to history, quiet unexpectedly, a cocoon of silk 

dropped into a cup of tea being used by the Chinese princess Xi Ling 
Shi (in 2640 B.C.) who wove the first ever silk in the world. From 
that historic moment, on her insistence, the Chinese discovered the 
life cycle of the silk worm and weaving of silk, and for the next 3000 
years kept their monopoly of silk.

In the 3rd Century B.C., Chinese silk fabrics were beginning to 
find their way throughout the whole of Asia, and were transported 
overland to the west, and by sea to Japan. The routes used for 
silk trade came to be known as the silk roads. It was in Asia that 
the Romans, following the eastern march of Alexander the Great, 
discovered these wondrous fabrics but they knew nothing of their 
origin.

In 552 A.D., the Emperor Justinian sent two monks on a 
mission to Asia, and they came back to Byzantium with silkworm 
eggs hidden inside their bamboo walking sticks marking the earliest 
known example of industrial espionage! From then on, sericulture 
spread throughout Asia Minor and Greece.

In the 7th Century A.D., the Arabs conquered the Persians, 
capturing their magnificent silks and helped to spread sericulture 
and silk weaving in Africa, Sicily and Spain. Marco Polo's journeys 
in China led to the development of commercial exchanges between 
East and West, and to an ever-increasing use of silk. In this way, 
Italy started a silk industry as early as the 12th Century.

In the 15th Century, Lyon became a major warehouse for foreign 
silks and monopolized silk imports and trade, thus effectively 
creating the Lyon silk industry. The French Huguenots later became 
expert weavers of silk, and they contributed in a very large degree 
to the development of the silk industry in Germany, Great Britain, 
Italy and Switzerland. Throughout the 18th Century, silk continued 
to prosper in Europe, Japan and above all in China. 

In 1804, Jacquard perfected the method of producing figured 
fabrics, by the use of perforated cards. This was a revolution in 
weaving techniques and gave a tremendous impetus to the silk 
industry in Lyon and then in other European countries.

19th Century is characterised by two contradictory trends: 
increased mechanisation and the consequent increase in productivity 
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in the silk industry, on the one hand, and the beginning of the 
decline of European sericulture in the last quarter of the century, 
on the other. From 1872, and the opening of the Suez Canal, raw 
silk imported from Japan became more competitive, thanks also to 
Japan's progress in reeling techniques. The rapid industrialisation of 
European silk-producing countries, notably France, led to transfer 
of agricultural labour to the cities and towns. Diseases that affected 
the silkworm, although overcome by Pasteur, made silk-rearing a 
less reliable source of income. And the first man-made fibres were 
beginning to make inroads into the markets traditionally reserved 
for silk.

In the early part of the 20th Century, when the European 
sericulture continued its slow decline, the silk industry succeeded 
in maintaining a strong position through its technical innovations 
and the development of silk blended with other fabric. During 
the Second World War, raw-silk supplies from Japan were cut off, 
and the new synthetic fibres captured many of silk's markets, such 
as stockings and parachutes. This interruption in silk activity in 
Europe and the United States sounded the death-knell of European 
sericulture.

After the war, Japan restored her silk production and remained 
the world's biggest producer of raw silk, and practically the only 
major exporter of raw silk, until the 1970's. Then China, thanks 
to a remarkable effort of organisation and planning, gradually re-
captured her historic position as the world's biggest producer and 
exporter of raw silk. In 1985, world production of raw silk was 
about 56000 tonnes of which over 50% were produced in China.

Southeast Asia, Sri Lanka and India, and then on to the Persian Gulf, 
the Red Sea and eventually to Roman ports. From ports on the Red Sea, 
goods, including silks, were transported overland to the Nile and then 
to Alexandria from where they were shipped to Rome, Constantinople 
and other Mediterranean ports.

Soon after the Roman conquest of Egypt in 30 BC, regular 
communications and trade between India, Southeast Asia, Sri 
Lanka, China, the Middle East, Africa and Europe blossomed on an 
unprecedented scale. Up to 120 ships were setting sail every year from 
Myos Hormos in Roman Egypt to India, according to records. The 
intention of Christopher Columbus in his expedition was, to create yet 
another Silk Route to China, though he landed up in a "New World".
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Trade on the Silk Road was a significant factor in the development 
of the great civilizations of China, India, Egypt, Persia, Arabia and 
Rome, and in several respects helped lay the foundations for the 
modern world. Though silk was certainly the major trade item from 
China, many other goods were traded, and various technologies, 
religions and philosophies, as well as the bubonic plague that caused 
“Black Death” also traveled along the Silk Routes. Some of the other 
goods traded included luxuries like fine fabrics, musk, other perfumes, 
spices, medicines, jewels, glassware, and even slaves. China traded silk, 
spices, teas, and porcelain; while India traded ivory, textiles, precious 
stones, and pepper; and the Roman Empire exported gold, silver, fine 
glassware, wine, carpets, and jewels. 

The Silk Road represents an early phenomenon of political and 
cultural integration due to inter-regional trade. In its heyday, the Silk 
Road sustained an international culture that strung together groups as 
diverse as the Magyars, Armenians, and Chinese. Historians have de-
scribed how trading activities along the Silk Road over many centuries 
facilitated the transmission not just of goods but also ideas and culture, 
notably in the area of religions. Zoroastrianism, Judaism, Buddhism, 
Christianity, Manichaeism, and Islam all spread across Eurasia through 
trade networks that were tied to specific religious communities and 
their institutions. 

The transmission of Buddhism from India to China via the Silk 
Road started in the 1st century AD as a result of the missionary efforts 
of a great number of Central Asian Buddhist monks. From the 4th 
century onward, Chinese pilgrims also started to travel on the Silk 
Road to India, by themselves in order to get improved access to the 
original scriptures. Merchants found the moral and ethical teachings 
of Buddhism to be an appealing alternative to previous religions. As 
a result, Merchants supported Buddhist Monasteries along the Silk 
Roads and in return the Buddhists gave the Merchants somewhere to 
stay as they travelled from city to city. As a result, Merchants spread 
Buddhism to foreign countries as they travelled. The unification of 
Central Asia and Northern India within Kushan Empire in the 1st to 
3rd centuries reinforced the role of the powerful merchants from Bactria 
and Taxila. They fostered multi-cultural interaction as indicated by 
their 2nd century treasure hoards filled with products from the Greco-
Roman world, China and India. The Silk Road transmission of 
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A businessman dragged himself home and barely made it to  
his chair before he dropped exhausted.

His sympathetic wife was right there with a tall cool drink and  
a comforting word. "My, you look tired," she said. "You must have  
had a hard day today. What happened to make you so exhausted?"

"It was terrible," her husband said. "The computer broke  
down and all of us had to do our own thinking."

[Sourced by: Susy Mathew] 

Exhausted
In lighter Vein

Inventing is the mixing of brains  
and materials. The more brains you use,  

the less materials you need.

- Charles F. Kettering

Buddhism essentially ended around the 7th century with the rise of 
Islam in Central Asia.

India is the second largest producer of raw silk after China and the 
biggest consumer of raw silk and silk fabrics. Currently, the domestic 
demand for silk, considering all varieties, is nearly 25,000 MTs, of 
which only around 18,475 MTs is produced in the country and the rest 
is imported mainly from China. Indian domestic silk market has over 
the years been basically driven by mulberry silk. In India, sericulture 
is not only a tradition but also a living culture. It provides income 
and employment to the rural poor especially farmers with small land-
holdings. Several studies have affirmed that the cost-benefit ratio in 
sericulture is highest among comparable agricultural crops.

Other major producers of silk are Japan, the USSR, South Korea 
and Brazil. Silk production in these countries is declining steadily due 
to cost of labour and unfavourable climate. Silk is also produced in 
smaller quantities in many other countries.

[CGS]
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Telomeres can be thought of as the end caps of chromosomes in 
our cells which preserve the DNA coding within the chromosomes. 
More precisely, telomeres are repetitive DNA strands found in the tail 
end of chromosomes. Cells in our body divide everyday replicating 
the original cells. The new cells normally should get an identical copy 
of the DNA from the parent cells so that the genetic information are 
carried forward accurately and thus the new cells become capable of 
performing all the functions exactly the same way as their parent cells 
were doing. In 1970, the Russian scientist Alexei Olonikov observed 
that the ‘tips’ of chromosomes do not divide at all and that whenever 
a cell divides some parts of that ‘tip’ are shed off. Thus every time the 
cells divide, the telomeres get shorter. As the cells continue to divide, 
in the end very little of the telomeres only are left and therefore the 
protection mechanism of DNA of chromosomes is lost. This leads to 
dysfunctioning of cellular processes. This is the reason that the cells 
cannot divide endlessly and they die after a limited number of cell 
divisions. Shortened telomeres have been linked to aging of body 
cells and a host of age-related illnesses such as cardiovascular diseases, 
Alzheimer’s and certain cancers. Nobel Prize for Medicine in 2009 was 
awarded jointly to Elizabeth H. Blackburn, Carol W. Greider, Jack W. 
Szostak for the discovery of ‘how chromosomes are protected by telomeres 
and the enzyme telomerase’.

Dr Jerry Shay, Professor of Cell Biology at the University of Texas 
Southwestern Medical Center has developed a blood test known as 
Telomapping to determine the length of telomeres of every single cell 
in biopsies and all tissues such as skin. Presently telomapping costs 
around $500. Dr Shay is associated with Life Length, a telomere 
testing company based in Spain. ‘Telomeres are essential in preserving 
the regenerative capacity of different tissues and organs. Telomeres act 
like a clock of the cell's lifespan. Reduction in Telomere length means the 
cell's lifespan is shortening. Long telomere are related to healthy ageing 
and overall longevity…A short telomere represents a persistent and non-
repairable damage to the cells, which is able to prevent their division or 
regeneration. The telomere length test will tell whether the percentage of 

HealthScape

Telomapping
A Blood Test to Measure Biological Age
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According to the account, Queen Victoria was once at a diplomatic 
reception in London. The guest of honor was an African chieftain. All 
went well during the meal until, at the end, finger bowls were served. 
The guest of honor had never seen a British finger bowl, and no one had 
thought to brief him beforehand about its purpose. So he took the bowl 
in his two hands, lifted it to his mouth, and drank its contents down!  
For an instant there was breathless silence among the British 
privilege guests, and then they began to whisper to one another. 
All that stopped, however, when Queen Victoria silently took 
her finger bowl in her two hands, lifted it, and drank its contents! 
A moment later, 500 surprised British ladies and gentlemen 
simultaneously drank the contents of their own finger bowls.  
It was the queen’s uncommon courtesy that 
guarded her guest from certain embarrassment.  
This is a very rare but very effective human trait which only true 
leaders can demonstrate!
Moral of the story

While the most common human trait is to look for chances to 
humiliate someone else or be neutral when they make a mistake, it 
takes presence of mind, uncommon courtesy to follow someone else’s 
mistake in order to guard them from embarrassment!

[Sourced by: Krishnakumar Sastry]

The Finger Bowl
General

short telomeres of a person is within normality for a given age or indicates 
a younger or older biological age ….. Stress reduces telomere length’ says 
Dr Shay. Professor of Genetic Epidemiology Borge and Nordestgaard 
of the University of Copenhagen observes that ‘smoking and obesity 
increases the risk of heart disease has been known for a while. We have 
now shown that the increased risk is directly related to the shortening of 
the protective telomeres - hence, smoking and obesity ages the body on a 
cellular level, just as surely as the passage of time’. 

Telomapping will be available in India shortly.
[Dr H. Ganesh]
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There was a farmer in Africa who was happy and content. He 
was happy because he was content. He was content because he was 
happy. One day a wise man came to him and told him about the 
glory of diamonds and the power that goes along with them. The 
wise man said, "If you had a diamond the size of your thumb, you 
could have your own city. If you had a diamond the size of your fist, 
you could probably own your own country." And then he went away. 
That night the farmer couldn't sleep. He was unhappy and he 
was discontent. He was unhappy because he was discontent and 
discontent because he was unhappy. The next morning he made 
arrangements to sell off his farm, took care of his family and went 
in search of diamonds. He looked all over Africa and couldn't find 
any. He looked all through Europe and couldn't find any. When he 
got to Spain, he was emotionally, physically and financially broke. 
He got so disheartened that he threw himself into the Barcelona River 
and committed suicide. Back home, the person who had bought his 
farm was watering the camels at a stream that ran through the farm. 
Across the stream, the rays of the morning sun hit a stone and made it 
sparkle like a rainbow. He thought it would look good on the mantle 
piece. He picked up the stone and put it in the living room. That 
afternoon the wise man came and saw the stone sparkling. He asked, 
"Is Hafiz back?" The new owner said, "No, why do you ask?" The wise 
man said, "Because that is a diamond. I recognize one when I see one." 
The man said, no, that's just a stone I picked up from the stream. 
Come, I'll show you. There are many more." They went and picked 
some samples and sent them for analysis. Sure enough, the stones were 
diamonds. They found that the farm was indeed covered with acres 
and acres of diamonds.
There are five morals of this story: 

1. When our attitude is right, we realize that we are all walking 
on acres and acres of diamonds - attributed to Dr Russel Conwell. 
Opportunity is always under our feet. We don't have to go anywhere. 
All we need to do is recognize it.

2. The grass on the other side always looks greener.
3. While we are dyeing the grass on the other side, there are others 

who are dyeing the grass on our side. They would be happy to trade 
places with us.

The Greener Grass...
Acres of  Diamonds
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Info Bits

LED lights offer a highly energy-efficient, nontoxic, long-life 
alternative to incandescent and other conventional light bulbs. But what 
is standing in the way of its large scale adoption is its higher cost. LED 
lighting companies are working on reducing the prices and increasing 
the light output. Soraa, a startup Co. in California, has developed a 
new type of LED, claimed to be capable of giving out 10 times more 
light from the same quantity of active material used in other LEDs.  
Shuji Nakamura, who invented the blue LED that is the key 
component for creating the white LED light, is one of the 
three founders of Sorra (which means “sky” in Japanese) in 
2008. Nakamura created the LED out of gallium-nitride, 
which became the semiconductor for making white LED lights. 
LEDs contain a semiconducting material that lights up when current 
passes through it and are usually made by growing a thin layer of 

gallium nitride on top of a sapphire, silicon carbide, or silicon 
substrate. Soraa uses gallium nitride for the substrate 

which reduces a mismatch in the crystal structure 
between the two layers - the cause for diminishing 

performance of conventional LEDs as current 
densities increase. By reducing such mismatches 
by a factor of 1,000, Soraa officials say they can 
push 10 times more current through a given 
area of active layer material, resulting in a 

tenfold increase in LED brightness. 
[For details: http://soraa.com/.] 

LED Lights 

Tenfold Increase in Brightness 

4. When people don't know how to recognize opportunity, they 
complain of noise when it knocks.

5. The same opportunity never knocks twice. The next one may be 
better or worse, but it is never the same one.

[Sourced by: Susy Mathew]
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Information overload, in psychology, is sensory overload. 
Neuropsychological and cognitive studies have proved that when 
an individual is not able to cope with too much change in too short 
a time and such changes being disorderly and unpredictable, it affects 
the higher cognitive functions, resulting in disorientation, inability to 
comprehend what is happening and respond rationally. Productivity 
at work place suffers and interpersonal relations take a nose dive. 
The individual becomes stressed with the repeated onslaught of 
sensory overload. Accumulated mental stress eventually paves the 
way for anxiety disorders, personality and behavioural aberrations 
and depression of varying intensities. Information overload induced 
mental fatigue and disorders are widespread in this era of information 
explosion. 

To survive, to succeed and to outperform the present day highly 
competitive and turbulent environments, organisations worldwide are 
compelled to achieve business agility through operational efficiency 
and effectiveness. The net result is that the modern organisational 
environment is becoming heavily IT–enabled. At the same time new 
technologies, strategies and tools are being continuously developed to 
manage the information explosion which is unfolding at mindboggling 
rates. New innovations, systems and products are the order of the 
day. The rapid obsolescence of technology and products, in turn, 
put increasing pressures on the IT-enabled organisations to keep 
changing, upgrading or reorganising their IT infrastructure, products 
and tools and the management strategies to cope with the evolution 
of technology. With the result, the contemporary workplace is 
witnessing drastic changes or modifications, very often. The structure, 
content and process of the work keep changing for the individuals 
and groups within short span of time, posing renewed challenges to 
their cognitive, social and interactive competence. People lacking the 
requisite skills to cope with the challenges posed in the workplace as 
above gradually succumb to its pressures. Rapid changes in the work 

 Information Explosion 
A Challenge - Part V

Info Scan
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place and in the organisational environment have been cited as the 
single-most important reason for the unprecedented increase in the 
‘workplace stress’ in modern times In the 64th National Conference of 
the Indian Psychiatric Society held in Kochi during January 19 – 22, 
2012, it was observed that ‘the new generation IT–enabled jobs caused 
lot of tension and stress to the young people and led to mental disorders. 
Psychiatrists, researchers and the Government needed to look into this’.

‘Internet explosion happened so rapidly that we have not had much 
time to step back from the medium and look at it more systematically 
as a new environment that can have potent effects on our behaviour’ 
[1]. The effect of internet on our mental health or otherwise remain 
understudied and very little is known about its long term implications. 
During the past decade and half intense research have been going on 
to understand the impact of internet on individuals and society and 
to arrive at proper clinical, social and public health interventions for 
the consequent psychological disorders. ‘It is difficult to determine 
how widespread the problem is. One National study that originated from 
the team at the Impulse Control Disorders Clinic at Stanford School of 
Medicine estimated that one in eight Americans suffers from at least one 
indicator of problematic internet use….The immersive and interactive 
qualities of the virtual medium combined with its sheer penetration into 
every aspect of life make it different from all media forms that precede it 
and more prone for overuse and misuse’[2]. 

The results of the studies conducted till this date, among other 
things, show that moderate, sensible and controlled use of internet by 
physically and mentally healthy may not pose any serious problems to 
the users, particularly for those who spend only short periods of time 
interacting with the internet. Exclusive use of computer and internet 
for work/job related purposes may not impact the user negatively 
and it could be a rewarding and satisfying experience as well. When 
used judiciously and properly and under the guidance of experts it 
could even bestow certain beneficial psychological effects on the user. 
For example psychologists have started employing ‘virtual space’ and 
‘computer/internet assisted tools and methods’ in the treatment of certain 
mental disorders. For the ordinary user (non-technology user) the 
positive aspects of internet include it being informative, convenient, 
resourceful and fun for its users. The democratic access to information 
that the Net provides is indeed its most potent feature. Further it greatly 
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helps to verify facts and check multiple sources, helps to connect with 
people, compare opinions and share information. No doubt it is the 
most powerful and effective communication medium of the century 
with potent possibilities and applications. However the studies also 
have proved that (i) misuse, wrong use and overuse can affect the mental 
and physical health of the users adversely. Specifically children, teenagers, 
aged people and certain category of users who are prone to behavioural and 
anxiety disorders are deemed at higher risk for developing mental health 
and behavioural problems, (ii) even among the ‘normal users‘, prolonged 
use of internet, continuously, can cause mental fatigue and strain due 
information overload, and, (iii) the digital universe is forcibly changing 
the expectations and habits of all those who come within its ambit of 
influence – it is enforcing a new culture, transforming the individuals and 
the collective mind set of the society. The surprising fact is that neither 
the individuals nor the general public are aware of these possibilities 
and they take them for granted. The educationists, sociologists and 
psychologists enthusiastically welcoming the refreshing positive 
changes this transformation brings in, also fear that there are very 
many components in this unexpected development which are highly 
detrimental to the very social order which is the hallmark of civilisation 
and culture. 

Individuals who are emotionally over sensitive, immature or 
unstable and having certain predisposed mind set and a sizeable section 
of children and teenagers have been found to suffer quite seriously from 
the negative impacts, both physical and psychological, due excessive 
use of internet. This is a form of misuse of computers and internet 
and is generally referred to as ‘internet addiction’ and ‘on – line deviant 
behaviour’ – a pathological internet use, defined as an individual’s 
inability to control his or her use of the internet, which eventually causes 
psychological, social,learning and/or work related difficulties in a person’s 
life. Instead of addressing life’s obstacles and tackling daily stress 
and/or confronting the past or present trauma, the addict responds 
maladoptively by resorting to psuedo–coping mechanisms like the 
virtual world of internet. Internet addiction can shatter families, 
relationships, and careers. Several studies have linked internet use with 
an increase in psychological difficulties such as depression and loneliness. 
Users who spend a significant amount of time online often experience 
academic, relationship, financial, and occupational difficulties, as well as 
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physical impairments. Adults, teenagers, children and students who are 
compulsively addicted to internet like in online friendships or affairs 
that replace real-life situations (‘cyber relationship’), web searching, 
game playing and programming, chat rooms, ‘cyberporn’, obsessive 
auctions and trading and so on end up with a host of psychiatric 
diseases. The not so good news is that the number people falling as 
victim to such maladies are increasing at a alarming rate every year 
across the world.This has prompted the medical and IT professional, 
sociologists, psychologists and educators to undertake more intense 
studies and research on internet addiction and psychopathology in 
recent times.
[1] The psychology of the internet, Dr. Patricia M. Wallace, Cambridge 

University Press, 1999.
[2] Internet addiction: A handbook and guide to evaluation and 

treatment, Dr Kimberly S. Young and Dr. Cristiano Nabuco De 
Abreu, John Wiley & Sons, 2011.

[Dr H.Ganesh]
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What desktop device enables a jewelry designer to “manufacture” 
one-of-a-kind designer ear-studs and pendants from a CAD file? What 
device helps the Smithsonian Museum to make hi-fidelity copies of 
sculptures to be lent to other museums? How can a high-fidelity pro-
totype of a complex mechanical component be created quickly? How 
can the creative ideas of an architect or designer be converted quickly, 
accurately and cheaply into a 3D model? What machine can print out 
human organs such as a blood vessel or a tooth?

The answer to all these questions is the 3D printer.
A technology that is only gradually becoming popular in the 

twenty-first century, 3D printers have attracted the attention of in-
dustries - such as mechanical and aeronautical engineering, product 
designers, architects, and toy manufacturers-as well as individuals such 
as jewelry designers, hobbyists and teachers. 
The Printing Process

The basic process of 3D print-
ing starts with the creation of the 
3D object using an appropriate 
3D modeling software-either tra-
ditional CAD/CAM packages such 
as Pro/E, Solidworks, Autodesk 
Inventor, or new-generation mesh 
modeling software such as Blender, 
3D Studio, Google Sketchup or 
TinkerCAD. In addition, some of 
the printers have their own bundled software or preferred software (for 
example, the RepRap community prefers the Open Source software, 
“Art of Illusion”). Due to the way 3D models are handled internally, 
CAD software is usually preferred over mesh-modelling software, 
although this distinction is now blurring.

These software makes it possible to create and fine-tune 3D sur-
faces and objects using a variety of techniques, and ‘paint’ the objects 
with color and texture as required. While some of these software can 
do much more (for example, most mesh modelling software can also 
set up lights & cameras, and render animated scenes), for 3D printing, 
the creation of the mesh is usually sufficient. As a final step in the 

3D Printers
Printing the World

Advantech
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design phase, the model may need to be converted into the ‘native’ file 
format of the printer used.
3D Printing Technologies

There are several related technologies that fall under the rubric of 
3D printing. Almost all of these are ‘additive’, meaning the process 
of ‘printing’ is done through repeated accretion of material in the 
desired shape, usually layer by layer, whereby the underlying CAD 
model is used to control the process of accretion. Such 3D printing 
is therefore commonly called as ‘additive manufacturing’ or ‘direct 
digital manufacturing. The smaller 3D printers have given rise to the 
term of ‘desktop manufacturing’, as the printers are sometimes small 
enough to fit on the desktop.

The first of such 3D printing technologies, called stereo-lithogra-
phy, was conceived in the mid-1980s. It used a photocurable polymer 
(a substance in the liquid or powder form that can be polymerized and 
hardened at a rapid rate by exposure to light, especially laser), together 
with a programmable UV laser beam which was used to harden the 
polymer in the shape of the object. The 3D object is traced-‘slice’ by 
‘slice’-on a platform located in a vat containing the polymer, which is 
lowered progressively, allowing for multiple layers of the polymer to 
harden on top of the previous, thus ‘printing’ the object.

In the stereolithographic process, the distance that the platform 
lowers at each step determines the resolution or smoothness of the 
final product, and is usually in the range 0.05 mm to 0.15 mm, thus 
allowing for accurate reproduction of 3D objects. This precision, 
however, comes at a rather high cost of such printing. The technology 
is therefore used for high-end applications.

A different technology, popularized in the early 1990s is the Fused 
Deposition Modelling (FDM). Since the phrase and its acryonym are 
trademarked by the company that invented it, a legally unconstrained 
phrase for the exact same concept is Fused Filament Fabrication 
(FFF), coined by the members of the RepRap project. In FFF, the 
object is built on a moving platform out of thermoplastics (in the form 
of a filament) that are melted and deposited by a heated extrusion 
head, which is moved under control of software. The plastic hardens 
immediately after cooling. The plastic material used can be exactly the 
same as used in traditional injection molding, or newer, biodegradable 
plastic varieties.

Selective laser sintering (SLS) is another technology that uses laser 
to melt or fuse several different material such as polystyrene, nylon, 
glass, ceramics, or even metals/alloys such as steel, titanium or silver, 
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in the shape required. The sintering process takes place in a container 
that is filled with the powder form of the material used; the excess 
powder is recycled after printing. 

A fourth technology that is fast becoming popular is multijet or 
thermojet modelling. In this technology, a multi-element printing 
head sprays molten plastic material that harden together on cooling to 
form the 3D object. The process is not accurate as stereolithography, 
but provides for multiple colors and is often cheaper. Using a similar 
technology, the ZPrinter 650 from ZCorp sprays a binder that can 
bind the white substrate material at the same time also spraying color. 
This way, it is reported to be able to print in 390,000 colors (through 
5 print heads and 1520 jets).
Reprap: The Self-replicating 3D Printer

The Open Source community was enthused with a new Open 
Source Hardware project in 2005: RepRap, the “replicating rapid 
prototyper". RepRap is a low-cost 3D printer (under 500 euro) that 
cannot only print 3D objects, but can also print most of its own 
mechanical parts, leading to the label of the self-replicating printer. 
RepRap is now in its 3rd generation version. 

As an Open Source project, all designs of the project are released 
under GPL, and two among the stated objectives of the project are to 
“be able to print a RepRap for your friend”, and to “...to put in the 
hands of individuals anywhere on the planet, for a minimal outlay 
of capital, a desktop manufacturing system that would enable the 
individual to manufacture many of the artifacts used in everyday life.”
3D Bioprinting

3D bioprinting or biofabrication is a technology that may revolu-
tionalize healthcare through the 3D printing of live human tissue. 3D 
bioprinting was a concept put forth by Professor Makoto Nakamura 
of University of Toyama, Japan, after he realized that the ink droplets 
of an ink-jet printer had the same size as a human cell. This made 
him explore the feasibility of printing out human cells to form tissue, 
culminating in a device that could print out biotubing similar to a 
blood-vessel by 2008.

Fundamentally, a bioprinter uses a bio print-head that moves like 
the printhead of a regular 3D printer, and deposits live cells in a solu-
ble nurturing gel that supports the cells during printing and after. The 
organic object gets build this way, but over a period of several hours.

It is clear that if this technology holds out much promise, especially 
to create relatively undifferentiated tissue such as skin. 
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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 64
[Hard]

8 1 4 7

5 8 9
4 3 7 6

1 3 2 6
4 7 3 1

8 2 3
1 7 6

3 9 5 4

In Forthcoming Issues
w Audio fingerprint:  Every phone call has an acoustic fingerprint 

which information can be used to restore trust to the telephone 
network and help identify phone fraudsters.
w Home Heliostats:  Devices for home use that move to compensate 

for the changing angle of the Sun, reflecting its rays onto fixed 
targets like a window, photovoltaic panel, or solar oven.
w Magnetically Levitated Micro Robots:   To revolutionise robotic 

arena.
w OLED Panels:  To provide illumination at night, but also to 

generate electricity during the day. 
w Gossip, not that Bad:  Dismissed as salacious, rumor-mongering 

can be therapeutic, help prevent exploitation and lower stress.

Conclusion
3D printing is a technology which is now gaining currency and 

popular use, both for industrial applications as well as individual and 
personal use. It opens up a wide variety of possibilities for creation of 
different articles ranging from industrial prototypes, custom compo-
nents machines, and even household objects quickly and cheaply. It is 
very likely that they will transition from being curiosities to the status 
of common household and educational devices. 

[Satish Babu]
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Canned Food: The canning of food was a direct result of a government 
- sponsored search for a means of preserving foods. The cans were 
originally heavy and sturdy; introduction of thin rolled steel made 
them lighter. Until a satisfactory can-opener was invented several years 
later, brute-force methods had to be used with tools such as bayonets, 
knives, chisels and even gunshots!
Refrigeration: The ancients had used naturally available ice or snow 
to cool drinks and to preserve food. In the 19th century ice-making 
machines and refrigeration systems were developed on the principle 
that there is absorption of heat when a liquid changes to a gas. By 
compressing a gas into a liquid, and then releasing the pressure for it to 
expand in a self-contained cycle. As a net result, heat is absorbed from 
the area surrounding the device, thus reducing temperature. Ammonia 
served as the working fluid for many decades until replaced in the 20th 
century by chlorofluocarbon with the trade name Freon. Toward the 
end of the 20th century, Freon itself was replaced (on account of its 
depleting effects on the Ozone in atmosphere that protects us from 
harmful ultraviolet radiation from the sun) with other refrigerants like 
Hydrofluorocarbon (with no Chlorine content).
Daguerreotype and Camera: Invented by Jacques Mande Daguerre 
around 1826, the Daguerreotype represents the first process of 
capturing an image on a glass plate. This remained the only practical 
means of photography until the mid-19th century. Subsequent advances 
led eventually to the familiar camera using photographic films. The 
invention of celluloid, arguably the first plastic, led to the development 
of emulsion-coated celluloid film in 1888. The dry photographic plate, 
emulsion-on-paper film and roll film that had hardened gelatin on one 
side of celluloid all appeared within a decade, marketed by George 
Eastman’s firm. In time, photography moved from the professional 
studio to the general consumer resulting in personal photography.

Technology
Through the Ages - Part X

Technology in Perspective

We got earlier the flavor of some representative inventions characterizing 
the Industrial Revolution. We shall now see some more, by no means all, 
now. At any rate, these drastically changed the way people lived.
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Cotton Gin: Used for separating cotton seeds, though first appeared 
in late 18thcentury, went through several improvements to finally 
revolutionize the production of cotton.
Linotype Machine: Though it required setting type by hand,which, 
therefore, was quite time consuming, the Printing Press developed 
in the mid-15th century by Gutenberg was still much faster than 
copying manuscripts by hand. In the 19th century when newspapers 
became common, there arose the need for a faster printing technique. 
Many inventors worked hard at this problem and, finally in 1884, 
the first “linotype” machine was developed by Ottmar Mergenthaler, 
a German immigrant to the US. By operating on a keyboard, line 
after line could be set and the corresponding types would be cast from 
molten lead. Newspaper industry consumed the new product in large 
numbers. With improvements from time to time, this type of machine 
continued in wide use well into the 20th century until computers took 
over.
Analytic Engine: During the design of this engine, Charles Babbage, 
an English mathematician had conceived the basic principles of 
computing devices. Unfortunately, the work was never completed 
because of a variety of reasons.
Card Punch Machine Reader: Developed by Herman Hollerith in 
the 1880’s, this system was used for storing census information in the 
USA.
Crookes Tube: Also known as Cathode Ray Tube, this was invented 
by William Crookes around 1860, which led to the present day X- ray 
tube, Fluorescent Lamp, TV Screen and so on.
Dynamite: Invented by Alfred Nobel in 1867, Dynamite proved 
more powerful than gunpowder and found widespread use in mining, 
excavation and ammunition. The fortune he amassed was used to 
establish the Nobel Prize Foundation. The first prizes were awarded in 
1901 on his 5th death anniversary.
Machine Gun and Revolver: The concept of the machine gun, 
capable of rapid-fire, traces back to the 14th century. But reloading the 
weapon remained a major bottleneck. The true machine gun, operated 
by using the power of the gas from the shell itself, was invented in 1884 
by Hiram Stevens Maxim, when Smokeless Powder, which offered 
the advantage of causing no smoke to obscure vision during repeated 
rapid-fire sequence, became available. Maxim himself developed one 
such type known as “cordite”. It was Samuel Colt who invented the 
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single-barreled pistol with revolving chamers in 1835. In this revolver, 
a single action would cock the hammer bringing the next charge into 
line, and a pull on the trigger would release the percussion hammer.
Matches: Though this might now seem a trivial product, it went 
through several painstaking steps towards ensuring safety. The familiar 
“safety matches” appeared by the mid-19th century.
Telegraph: Though Samuel Morse, an art teacher in New York City 
University conceived the idea in 1832 and built the system in 1844, 
connecting Baltimore and Washington D.C.
Microphone and Telephone: The first microphone is believed to 
have been developed Alexander Graham Bell. This went through 
modifications undertaken by such others Thomas Alva Edison, Emile 
Berliner, Ernst Werner Siemens.

Bell patented the Telephone in 1876 just two hours earlier than 
Elisha Gray. Bell’s first words through a wire to his assistant, “Mr. 
Watson, please come here, I want you”, have found a place in history. 
Legal battles regarding patent rights were not concluded in Bell’s favor 
until 1888.
Gramophone (Phonograph): In 1877, Edison recorded the nursery 
rhyme, “Mary had a little lamb” on a foil using a vibrating needle. This 
basic device underwent many subsequent improvements, and 78/45 
rpm and LP records provided entertainment to millions of music 
lovers, until supplanted by CD’s based on laser techniques in 1990.
Propeller-driven Ship: The idea of propeller instead of paddlewheel 
was mooted even during the 18th century. But it did not turn into 
reality until an efficient engine was available. The scheme relied on the 
ancient Archimedes Screw device that could be mounted horizontally 
behind the ship for propulsion. Unless it turned rapidly it would 
not impart any useful force to the ship. The Steam Engine met this 
requirement.
Sewing machine: In 1845, Elias Howe demonstrated that one person 
on his machine could outdo five seamstresses. Sewing machines, in 
time, revolutionized garment industry. 
Typewriter: Christopher Latham Sholes invented the typewriter in 
1868. His QWERTY keyboard has remained a standard ever since.
Braille: Louis Braille (French), blinded by an accident at the age of 
three, demonstrate his system in 1829 when he was 20. Slow to catch 
on, this system, however, won official recognition after Braille’s death. 
Braille typewriter was invented in 1892 by Frank Hall (USA).
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Pasteurization: Louis Pasteur originally conceived the process for 
preventing souring of beer and wine. His Germ Theory proposed in 
1857 held that the microbes responsible for fermentation did not 
spontaneously generate in the foods but, instead, resulted from the 
growth of pre-existing organisms. His antibacterial process consisted 
of heating for an extended period of time to destroy the bacteria and to 
sterilize food products. Incidentally, Louis Pasteur won real fame when 
he developed the anti-rabies vaccine in 1882.
Anesthetics: Various types of painkillers had been used since antiquity. 
During the 18th century, surgeons used rum to deaden the pain of 
operations. The development of modern anesthesia is credited to 
many doctors and dentists in the 1840s. Many of the early methods 
of administering anesthetics like either, nitrous oxide or chloroform 
were uncontrolled and, hence, quite dangerous. The methods were 
progressively improved in order to attain greater control. Spinal 
injections came towards the end of the 19thcentury.
Stethoscope: Invented in 1819 by a physician, Rene Laennec, this 
simple instrument soon became a standard part in a medical tool kit.
Ophthalmoscope: This instrument helps the ophthalmologist to 
view the retina of a patient in order to detect certain diseases such as 
diabetes or blood pressure, and also to prescribe the correct power of 
the lenses for vision correction.

If revolution is a struggle between the past and the future, it keeps, 
appearing under different names and lasting for varying periods. 
The 20th century stands apart, by far, as the most brilliant one in all 
history yet, because there one comes across scientific and technological 
revolutions galore!

[P Radhakrishnan]
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Tech Brief

An international team of re-
searchers at the University of New 
South Wales, Purdue University 
and the University of Melbourne 
has developed a controllable tran-
sistor engineered from a single 
phosphorus atom - a remark-
able feat of micro-engineering. 
The tiny electronic device uses 
as its active component an in-

dividual phosphorus atom patterned between atomic-scale elec-
trodes and electrostatic control gates. This unprecedented atomic 
accuracy may yield the elementary building block for a future 
quantum computer with unparalleled computational efficiency. 
 Moore's Law states that the number of transistors that can be placed 
on a processor will double approximately every 18 months. The single 
phosphorus atom is just 0.1 nanometers across, which would help to 
reduce the size of processors significantly, contesting the above law. 
However, the single-atom transistor does face a challenge that it must 
be kept very cold, at least as cold as liquid nitrogen, or minus 196 
degree C. And it may take many years to commercially manufacture 
such processors. 

[For details: http://www.nature.com/,http://www.physorg.com/, 
Websites of universities - UNSW, Purdue, Melbourne]

Single-atom Transistor  
End of  Moore’s law?

The mindless junk of your past crowds out 
opportunities and sets pointless limitations. Move 

out the junk, and you create room for the rest of your 
life. Ultimately, it's not just a question of tidying your 

house; it's a question of liberating your heart.

- Merlin Mann
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Geckos belonging to the lizard 
family Gekkonidae and living in warm 
climates throughout the world, are 
known for the tremendous adhesive 
power of their feet - capable of 
carrying more than three kilograms 
up a wall without slipping. They 
are equally at home on vertical, slanted, even backward-tilting 
surfaces. The gecko has been perfecting its amazing wall-crawling 
abilities for something like 100 million years, according researchers.  
For years, biologists have been amazed by this power of gecko 
feet and studying the underlying techniques - a gecko’s foot 
has several interacting elements, including tendons, bones and 
skin, that work togeth  er to produce easily reversible adhesion. 
Now, a team of polymer scientists and a biologist at the University 
of Massachusetts Amherst of U.S has discovered exactly how the 
gecko does it, and came out with "Geckskin" a device about 16 
inches square and about the size of an index card, that can hold  
300 kg and beyond, while adhering to a smooth surface such as glass.  
Gecko feet can be applied and disengaged with ease, and with 
no sticky residue rem-aining on the surface. These properties, 
high-capacity, reversibility and dry adhesion offer a tantalizing 
possibility for synthetic materials that can easily attach and detach 
heavy everyday objects such as televisions or computers to walls. 
For example, it can be used to stick a 42-inch television to a wall, 
released with a gentle tug and restuck to another surface as many 
times as needed, leaving no residue and with no loss of effectiveness. 
Many more applications are also envisaged - Clothing with pockets 
or ornamentation that can be removed or repositioned, athletic shoes 
and car tyres with unusual grip, surgical sutures and implants, wigs 
that stay put, tools that stick to the hands of astronauts, preventing 
them from drifting away in the weightlessness of space...

[For details: http://www.umass.ed,
http://www.answers.com] 

Science in Perspective

Super-Adhesive Material 

Taking Cue from Lizard Feet 
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A Quick Look
In this column we take a quick look at some books and articles 

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

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

- Editorial Team

Classy  Express ions

•	 The likes of Google and Facebook reap colossal rewards from being 
market-makers rather than market-takers.

•	 It is the kind of innovation that lets you cut costs, without cutting 
corners.

•	 With better, more timely information at their fingertips than any 
generation has had in history, the world's children can rise above the 
fears and biases of their parents.

•	 The best ones can take a good idea and use it to transform themselves 
from embryos into giants in a few years.

•	 How are you benefiting professionally from nature's genius as mentor, 
model, and measure?

Books

 Almost Chimpanzee: 
Redrawing the Lines That Separate Us from 
Them  
Book by: Jon Cohen, Science reporter  
Distributed by: Melia Publishing Services
In 2005, a group of researchers cracked the 

code of the chimpanzee genome and provided a 
startling new window into the differences between 
humans and our closest primate cousins. For the past several years, 
Jon Cohen has been following the DNA hunt, conducting  studies in 



March 2012Executive Knowledge Lines39March 2012Executive Knowledge Lines39

ape communication, human evolution, disease, diet, etc. In Almost 
Chimpanzee, Cohen takes us on a scientific journey through cutting-
edge genetics labs, rain forests in Uganda, sanctuaries in Iowa, 
experimental enclaves in Japan, the Detroit Zoo etc. 

 What to Ask the Person in the Mirror 
Book by: Robert Steven Kaplan, HBS Professor  
Published by: Harvard Business School Press 
2011

Successful leaders know that leadership is less 
often about having all the answers - and more 
often about asking the right questions. The 
challenge lies in being able to step back, reflect, 
and ask the key questions that are critical to your performance. 
  Harvard Business School Professor Robert Kaplan presents in this 
book a process for asking the big questions that will enable you to 
diagnose problems, change course if necessary, and advance your career. 

Ar t i c l e s

 The Two Faces of Anxiety:  
It can paralyze you or help you move faster

A certain amount of anxiety increases performance up to a point, then 
it can become maladaptive and associated with exhaustion. Whether 
your anxiety is a clinical condition or not, there are simple things 
you can do to dial down the stress. Dr Oz of New York Presbyterian 
Columbia University Medical Center says: chronic anxiety is terrible, 
but it is also treatable; exercise elevates endorphins that in turn elevate 
mood, being the first to show up rather than the late for a meeting, 
listening to music etc. are some suggestions. 

 Magazine: TIME, December 5, 2011.

 Making it Click: Retailers are striving to combine the advantages 
of physical shops with the benefits of online selling

The physical stores are likely to shrink as the share of sales made 
online keeps rising. Presently, Walmart’s customers can make their 
shopping list at home by opening the fridge and uttering ‘milk, 
tomatoes, cheese...’ through the voice recognition software, sort out 
the list to take account of their local store’s layout, so they can make 
the shortest possible tour through the aisles.

Magazine: The Economist, February 25, 2012.
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Books Scan

A Taste of  EKL 
Please visit the EKL website below 

 to read selected contents 
from back issues:

www.knowledgelines.com

‘It talks about how newer concepts of 
managing time in new product development, 
production, sales and distribution provide 
companies with the edge to succeed in this 
highly competitive world,’ says Tim Cook, CEO of Apple, about this 
book.

‘The authors make a compelling case that a new, time-driven 
paradigm differentiates successful companies from the "also rans." 
Customers seek the most value for the least cost in the least elapsed 
time, and that customers are willing to pay a premium for less elapsed 
time,’ according to Donald E. Petersen, former CEO, Ford Motor 
Co. 

Today, time is the cutting edge. In fact, as a strategic weapon, time is 
the equivalent of money, productivity, quality, even innovation, authors 
contend, arguing that the ways leading companies manage time - in 
production, in new product development, and in sales and distribution 
- represent the most powerful new sources of competitive advantage. 
With many examples from companies that have put time-based 
strategies in place, such as Federal Express, Ford, Honda, Toyota, Sun 
Microsystems, Wal-Mart, Citicorp, Harley-Davidson, and Mitsubishi, 
the authors describe exactly how reducing elapsed time can make the 
critical difference between success and failure. Give customers what 
they want when they want it, or the competition will. Time-based 
companies are offering greater varieties of products and services, at 
lower costs, and with quicker delivery times than their more pedestrian 
competitors. Moreover, the authors show that by refocusing their 
organizations on responsiveness, companies are discovering that long-

Competing against Time: How Time-based 
Competition is Reshaping Global Markets 
Book by: George Stalk, Jr. and  
 Thomas M. Hout  
Published by: The Free Press, New York, 1990
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held assumptions about the behavior of costs and customers are not 
true: Costs do not increase when lead times are reduced; they decline. 
Costs do not increase with greater investment in quality; they decrease. 
Costs do not go up when product variety is increased and response 
time is decreased; they go down. And contrary to a commonly held 
belief that customer demand would be only marginally improved 
by expanded product choice and better responsiveness, the authors 
show that the actual results have been an explosion in the demand 
for the product or service of a time-sensitive competitor, in most 
cases catapulting it into the most profitable segments of its markets. 
Time consumption, like cost, is quantifiable and therefore 
manageable. Today's new-generation companies recognize time as 
the fourth dimension of competitiveness and, as a result, operate 
with flexible manufacturing and rapid-response systems, and place 
extraordinary emphasis on R&D and innovation. Factories are 
close to the customers they serve. Organizations are structured to 
produce fast responses rather than low costs and control. Companies 
concentrate on reducing if not eliminating delays and using their 
response advantage to attract the most profitable customers. 
Stalk and Hout conclude that virtually all businesses can use time as a 
competitive weapon. In industry after industry, they illustrate the processes 
involved in becoming a time-based competitor and the ways managers 
can open and sustain a significant advantage over the competition. 
Contents:
•	 The Dawn of a New Competitive Age
•	 Time and Business
•	 Time and Customers
•	 Time and Innovation
•	 Time and Money
•	 Redesigning the Organization for Time
•	 Becoming a Time-based Organization
•	 Using Time to Help Your Customers and Suppliers Compete
•	 Time-based Strategy

The will to win means nothing  
if you haven't the will to prepare.

- Juma Ikangaa
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Books Scan

Jeff Bezos, CEO of Amazon, says about 
this favourite book of his by Jim Collins and 
Jerry Porras: Built to Last talks about breaking 
free from business myths and delving into new 
thoughts and ideas to create mega companies, 
which stand the test of time.

This is a book about visionary companies and has nothing to do 
with charismatic leaders or visionary product concepts or visionary 
market insights or about just having even a corporate vision. The 
authors give practical guidance to those who would like to build 
outstanding companies that stand the test of time. Drawing upon a 
six-year research project at the Stanford University Graduate School 
of Business, Collins and Porras took eighteen truly exceptional and 
long-lasting companies, having an average age of nearly one hundred 
years and studied each company in direct comparison to one of its 
top competitors. They examined the companies from their very 
beginnings to the present day - as start-ups, as midsize companies, 
and as large corporations. Throughout, the authors asked: "What 
makes the truly exceptional companies different from other companies? 
"What separates General Electric, 3M, Merck, Wal-Mart, Hewlett-
Packard, Walt Disney, and Philip Morris from their rivals? How, 
for example, did Procter & Gamble, which began life substantially 
behind rival Colgate, eventually prevail as the premier institution in 
its industry? How was Motorola able to move from a humble battery 
repair business into integrated circuits and cellular communications, 
while Zenith never became dominant in anything other than TVs? 
How did Boeing unseat McDonnell-Douglas as the world's best 
commercial aircraft company - what did Boeing have that McDonnell-
Douglas lacked? By answering such questions, the authors go beyond 
the incessant barrage of management buzzwords and fads of the day 
to discover timeless qualities that have consistently distinguished 
outstanding companies. They also provide inspiration to all executives 
and entrepreneurs by destroying the false but widely accepted idea 
that only charismatic visionary leaders can build visionary companies. 
Built to Last provides a master blueprint for building organizations 
that will prosper long into the twenty-first century and beyond. 

Built to Last:  
Successful Habits of Visionary Companies
Book by: Jim Collins and Jerry I. Porras
Published by: Harper Collins, 1997
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Journals Scan

(This monthly is published by American 
Association of Blood Banks (AABB), a professional, 
non-profit organization established in 1947 
and dedicated to the education, formulation of 
standards, policy and other facets of transfusion 
medicine as well as cellular therapies.)

The immune system is body’s defence against cancer or intruders 
such as infectious diseases. This system is roused when immune cells 
detect substances called antigens not recognised as normal in the body. 
Infectious agents such as bacteria and viruses have proteins on their 
surfaces that the body recognizes as antigens, and the immune system 
detects and attacks these foreign invaders. Cancer cells, too, have 
antigens on their surfaces, but the immune system is not as efficient 
at detecting and fighting them. One function of immunotherapies is 
teaching the immune system to recognise cancer cells and chase them 
more aggressively.

Immunotherapies - the process of stimulating or suppressing 
the body’s immune system to fight disease - can be seen as a 
subset of cell therapy, as in many cases, it involves modifying 

AABB News 
The Magazine of Transfusion and Cellular 
Therapies Worldwide 
December 2011

Contents:
¾¾ Best of the Best
¾¾ Clock Building, Not Time 

Telling
¾¾ More than Profits
¾¾ Interlude – No “Tyranny of 

the Or” (Embrace the “Genius 
of the And”)
¾¾ Preserve the Core/Stimulate 

Progress 

¾¾ Try a Lot of Stuff and Keep 
What Works
¾¾ Cult-like Cultures
¾¾ Home Grown Management
¾¾ Good Enough Never Is
¾¾ The End of the Beginning
¾¾ Building the Vision
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Generally dogs are deployed to sniff out 
explosives. The problem is you can’t identify 
the explosive or even be sure that the animal 
is smelling explosives rather than packaging 
material. And who wants to risk the lives 
of dogs and their handlers? If you had an 
instrument that could safely identify any explosive at a distance - with 
the dog like power to detect molecules at concentrations of just one 
part in billions - you could get around these difficulties.

The land mines and the new improvised explosive devices (IEDs) 
are proliferating around the world. They deserve serious efforts 
to address. Any device capable of sniffing explosives at a distance 
could also monitor all sorts of peacetime poisons and pollutants 
- carbon monoxide, mercury vapour, the oxides of nitrogen and of 
sulphur, and of course carbon dioxide and methane, the principal 
greenhouse gases. At Princeton University, researchers propose 
to find and identify such materials at a distance by using a laser to 
sample the spectroscopic fingerprints of trace gases in a distant 
volume of air. This issue of Spectrum presents these efforts in detail. 
Contents:
¾� A perfect storm of planetary proportions: Power grids every-
where are highly susceptible to extreme space weather - incidence 
of geomagnetic storms

IEEE Spectrum 
The Magazine of Technology Insiders 
February 2012

or ‘educating’ immune system cells to perform therapeutic 
functions. Also, immunotherapies can be thought of as including 
vaccines that boost the body’s defenses against infectious diseases.  
This issue of AABB News presents an in-depth study of immunotherapy.
Contents:
¾� A Primer on Immunotherapies
¾� Immunotherapies: A Growing Field Generates Hope for Patients.
¾� To Switch or Not To Switch? An Approach to Transfusing D+ 
RBCs to D- Recipients.

[Source: EKL Info Library]
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Looking Back at EKL
•	 Clove	–	Aromatic	Food	and	Medicine	 –	EKL Aug. 2009

•	 Molecules	–	Ruling	the	World	 –	EKL Aug. 2009

•	 Water	–	Blood	of	the	earth	 –	EKL Mar. 2010

•	 Emotions	and	Human	Behaviour	–	Mysteries	of	Human	Mind 
 – EKL Aug. 2010

•	 Cloud	Computing	–	The	Other	Side	 –	EKL. Jan. 2011

EKL Sudoku 64
Solution

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

¾� The Ultimate Switch:  The silicon transistor is approaching its 
fundamental physical limits. Graphene offers a speedy alternative - 
reconfigurable switches that treat electrons just like beams of light.
¾� Neptune Canada: World’s largest remotely operated undersea 
observatory
¾� Nanostructures Catch Light: Using as little material as possible to 
absorb sunlight in PVs
¾� IR Eye: A cheap infrared scanner to replace an expensive thermal-
imaging camera
¾� A Soft Touch: New touchscreen desktop computer targets seniors
¾� Bringing Bombs to Light: A laser can detect fumes from hidden 
explosives
¾� Dream Jobs 2012: Ten engineers have carved out careers, away 
from the textbook definition of an engineer - A special report with 
details in each case
¾� Engineers: What’s in a name?

[Source: EKL Info Library] 
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News Scan

Chattanooga city of Tennessee has given one-gigabit-per-second 
Internet (1 GBPS) to its citizens which is 100 times the U.S. national 
average, and fast enough to download a two-hour movie in about five 
seconds. Now the big question is: what to do with such a very high 
bandwidth network?

The Chattanooga network was built in 2010 with a $111 million 
U.S. Dept. of Energy grant by the city-owned utility, Electric Power 
Board. It uses the optic fiber partly for a smart electric grid that does 
things like detect overloads and reroute power on the fly to avoid costly 
brownouts. They are now running a contest along with companies like 
Alcatel, Cisco, and IBM, with $300,000 in prize money to get ideas to 
make full use of the blisteringly fast Internet. They are optimistic that 
at the end of the contest, these fat pipes will get filled with bandwidth-
eating applications.

Currently, most people in the U.S. have only slow Internet connec-
tions, which put U.S. last year in 25th rank in the world on Internet 
speed. South Korea, a world leader in Internet speed, will provide one-
gigabit service nationwide for about $27 a month, by this year end. In 
its place, superfast Internet available in the U.S. is prohibitively costly 
-  $350 per month for commercial customers. 

Some early entries in contest include telemedicine applications, 
such as transferring larger files like CT scans in real-time so that 
specialists can serve a larger area, a platform for high-definition video 
debates, and international collaborations with students in Sri Lanka, 
London, Jamaica, and elsewhere.

[For details: https://epbfi.com/]

One-gigabit-per-second Internet 

U.S. City Scouting for new 
Applications     
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The Last Word
Always walk through life as if you have something  

new to learn and you will.
 - Vernon Howard
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