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EKL120 - Ten Years and Counting ... 

We have  entered  the 10-year Club of publications. Definitely not a 
small feat, when we retrace the arduous journey we came through. Running 
two versions - Print and eversion - without break all these ten years, 
upholding our ABC Motto: Authenticity, Brevity and Clarity in Knowledge 
Dissemination, was a real challenge. And we have done it.

What next? A pertinent question. But we are not confused and hence 
remain focused. EKL is created every month by the team, as a ‘Tapasya’, 
upholding the values we have set for EKL:
•	 The	 readership	 of	 EKL	 is	 diverse	 -	 teachers,	 students,	 housewives,	

professionals…Their	expectations	are	to	be	met.
•  	 And	its interdisciplinary content	helps	the	readers	monitor	the	happen-

ings in  a broad range of fields too. EKL knows this well.
•   	Authenticity	is	vital	when	it	comes	to	information.	Respecting	this	fully,	

EKL selects its contents from the most reliable and authoritative sources 
only.

•   It	is	our	commitment	to	ensure	that	the	EKL	contents	can	be	presented	
in any chaste forum, with dignity and quality.
Finally, we notice with satisfaction and pride that most of our readers keep 

EKL	as	a	Collector’s	Item.	Our	columns like Information Explosion, Nature 
line articles on fruits and vegetables, A Study in Human Perception, Technology 
through the Ages, Space Technology, Noise Pollution etc., present deeper insights 
into those areas, skillfully crafted by knowledgeable people with hands-
on experience. Mr P Radhakrishnan, Dr H Ganesh, Mr R Narayanan, 
Dr B N Nair, Prof. Harimohan Bhattathiri, Dr C G Sukumaran Nair, 
Mr D Krishna Warrier, Mr Satish Babu, Mrs Padma Mohan Kumar,  
Mr V Balachandran,  Mr Ajay Ghosh and a host of others and well wishers 
who associate with EKL, are our mainstay.  

  We wish to put on record our indebtedness to them for helping to 
elevate this publication to the present level of acceptance. Also, our gratitude 

to the subscribers and all readers in libraries for their patronage.
The	reach	of	EKL	extends	now	beyond	geographical	bound-

aries as the eversion gets circulated around the globe, thanks to 
the digital era and its immense potentials.

And we look forward to the days in the near future when 
EKL will be read by millions through their digital devices. 
We are already in that domain and EKL is on its way  
towards this target.
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Nature Line

The	 tomatillo, scientifically known as physalis philadelphica, is a 
plant	of	the	nightshade	(Solanaceae)	family.	It	is	also	called	Husk	Tomato	
or	Mexican	Husk	Tomato,	The	plant	bears	small,	spherical	fruit	with	the	
same	name.	Other	names	are	jamberry,	husk	cherry,	green	tomato,	little	
tomato, fresadilla and tomate.

Tomatillos	 originated	 in	 Mexico.	 The	 Aztecs	 domesticated	 the	
tomatillo	and	the	fruit	dates	back	to	at	least	800	B.C.	The	Aztec	word	
tomatl	means	something	round	and	plump.	In	many	areas	of	Mexico	
the domesticated tomatillo is called tomate and the wild version called 
miltomate. Now they are grown throughout the Western world.

The	tomatillo	fruit	is	surrounded	by	a	husk	or	calyx	as	that	of	cape	goose-
berry.	As	the	fruit	matures,	it	fills	the	husk	that	turns	brown.	The	fruit	within	
the	husk	may	be	yellow,	red,	green,	or	purple	in	colour.	The	fruit	averages	3	–	4	
cm	in	diameter.	The	tomatillo	is	actually	used	when	it	is	still	green.	Tomatil-
los	have	a	very	tart	flavor.	The	tomatillos	can	be	frozen	whole	or	sliced	and	
preserved for longer use. 

Tomatillos are the key ingredient in fresh and cooked Mexican 
and Central-American green salads and sauces. Tomatillo is gener-
ally	used	 in	cooked	form.	But	it	can	be	eaten	 raw.	 It	 is	also	com-
monly used in stews and sauces for meats. Also, jams and marmalades 

Tomatillo
The Husk Tomato



are made with tomatillos. Tomatillos have high pectin content.
Tomatillo	 is	 also	used	 for	 its	medicinal	value.	 In	Mexico	a	concoction	

made	of	the	flower	calyces	is	used	to	treat	Diabetes.	The	fruits	are	used	as	
a remedy for fever. [CGS]

For us tomato, botanically known as solanum lycopersicum is a popu-
lar,	cheap,	red	glossy	vegetable	and	fruit	loved	by	all.	It	is	the	second	most	
important	vegetable	crop	next	to	potato.	This	edible	fruit	has	a	range	of	
uses in fresh and processed form. Breeding and selection techniques have 
yielded hundreds of cultivars that are suited for the myriad purposes for 
which	the	fruit	is	cultivated.	Over	a	hundred	varieties	of	tomato	are	in	
use	worldwide	as	fruit	and	vegetable.	They	come	in	different	colours	like	
red,	green,	yellow,	pink,	white,	purple,	brown	or	black,	and	different	sizes	
from	5	to	12	cm.	Their	shapes	can	be	round,	oval,	tapered	or	elongated.	
Their	names	vary	in	different	countries	and	start	with	almost	all	letters	of	
the alphabet. Some popular names are arkansa, altai, adoration, alicante, 
azoiychika,	beef	stack,	better	boy,	big	beef,	big	rainbow,	blaby	special,	
black krim, brandy wine, campari, celebrity, cheroke purple, early girl, 
flamenco, fourth of july, garden peach, gardener’s delight, gem Johnson, 
grenadero, great white, hill billy, Japanese black trifele, jubilee, Juliet, 
kumato,	 lillian	yellow,	mcdreamy,	matt’s	wild,	money	maker,	motzaga	
lifter, mr.stripey, panteno, paul robson, romenesco, red currant, roma, 
san	marzano,	 super	 sweet,	 stupice,	 santorini,	 sasha,	 traveler,	 tomaccio,	
tiny	tom	and	yellow	pair.	These	names,	probably	and	justifiably	indicates	
people’s	affection	for	this	lovable	fruit	and	vegetable.

In	2009,	according	to	reports,	every	second	around	the	world	4.4	kg	
of	tomato	were	consumed,	of	which	3.2	kg	was	fresh	tomato,	and	1.3	
kg in the form of processed products. Global consumption of tomato 
remains mainly focused on fresh sector. But there is a slow shifting to-
wards	processed	tomato	products.	Global	production	of	tomato	in	2009	
was	about	150	million	tons	produced	in	an	area	of	3.7	million	hectares.	

Tomato	has	been	reported	to	be	cultivated	in	144	countries,	the	ma-
jor one being China both  in area of harvested production (1,255,100 
hectares)	and	quantity	of	production	(30,102,040	Mt).	The	two	leading	
countries	in	fruit	yield	per	hectare	are	the	Netherlands	and	Belgium.	The	
top five leading fruit-producing countries are the United States, China, 
Turkey,	Italy,	and	India.	

Tomatoes have significant nutritional value and are an important 
source of lycopene, which is a powerful antioxidant that acts as an anti-
carcinogen.	They	also	provide	Vitamins	A,	B	and	C,	potassium,	iron	and	
calcium. 	Cultivated	tomatoes	vary	in	size,	with	the	most	widely	grown	
commercial types producing red, globe-shaped fruit that tend to be in 
the	5–6	centimeters	diameter	range.	
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Space Line

Oh! Pluto, Dear Pluto...
We’re Coming for You!

To	 all	 over-9-year-olds	 in	 the	
world, Pluto was the ninth and far-
thest	planet	of	our	Sun.	But	alas!	On	
August	24,	2006,	Pluto	was	expelled	
from the elite Club of Planets, where it 
belonged	for	76	years	from	1930,	the	
year of its discovery, to the reduced 
status of a Dwarf Planet.	This fall 
from glory came when Pluto fell short 
of the revised criteria for planethood 
officially	 pronounced	 by	 the	 Inter-
national	Astronomical	Union	(IAU).	
This	demotion	has	come	to	prevail;	not	without	causing	some	heartache	
to	laymen	as	well	as	even	a	section	of	scientists	–	some	still	vainly	holding	
Pluto	as	the	9th planet. 

A NASA spacecraft named New Horizons left	the	earth	on	January	19,	
2006	-	seven	months	before	Pluto’s	fall	in	status,	for	this	mission	had	al-
ready	been	approved	in	2001.	It	is	now	flying-by	Pluto,	heading	for	a	clos-
est approach in mid-July, 2015. After a brief encounter with an asteroid 
(designated as 132524	APL),  New Horizons,	weighing	478	kg	at	launch,					
flew-by Jupiter,	at	a	distance	of		2.3 million	km	on	February	28,	2007	
when the scientific instruments in New Horizons were turned on for test-
ing.	The	result	was	a	volume	of	scientific	data	on	the	atmosphere, moons 
and magnetosphere	of	Jupiter.	The	rest	of	the	journey	was	mostly	spent	in	
hibernation.	It	was	woken	up	in	December	2014,	and	a	month	later	New 
Horizons	entered	the	Pluto	approach	phase.	The	closest	approach,	12500	
km,	is	expected	on	July	14,	2015.	

The	goal	is	to	study	the	atmosphere,	surface,	interior	and	environment	
of Pluto and its moons five moons, and to understand the formation of 
the Pluto system. Specifically, scientists expect to get information on the 
composition of Pluto’s atmosphere and its interaction with solar wind par-
ticles, surface characteristics, and geological structure. We will get to know 
how Pluto and its 5 moons fit in with the rest of the objects in the so-
lar system, such as the inner rocky planets (Mercury, Venus, Earth and 
Mars) and the outer gas giants (Jupiter, Saturn, Uranus and Neptune). 
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Broadly, we will get an idea of the history of the origin and evolution of 
the	outskirts	of	our	solar	system.	The	spacecraft carries	scientific	apparatus	
comprising	three	Optical	Instruments,	two	Plasma	Instruments,	a	Dust	
Counter and a Radio Science Receiver/Radiometer. After making obser-
vations on Pluto, it will go on to study certain objects in the Kuiper Belt, 
a vast region about 1 ½ billion km beyond the orbit of Neptune, 
during	2016	-	2020. New Horizons has the distinction of being the 
first mission to encounter the Pluto-system and the Kuiper Belt.

Interestingly,	the	Dust	Counter	is	dedicated	to Venetia Burney 
(1918	–	2009),	who	proposed	 the	name	"Pluto" for the planet 
(no	longer!)	way	back	in	1930.	Shortly	after	its	discovery	by	Clyde	
Tombaugh	of	Lowell	Observatory,	Arizona,	USA	on	February	18,	

About Pluto
•	 The	largest	dwarf	planet	(diameter:	2368	km	+/-	20	km).	The	clos-

est	contender	is	Eris	(diameter:	2326	km	+/-	12	km)	
•	 Has five known moons, namely, Charon	 (1978)*,	Hydra and Nix 

(2005), Kerberos (2011) and Styx	(2012).			*	year	of	discovery	inside	
brackets

•	 Sometimes regarded as a double-planet system because of its com-
paratively large moon, Charon that  orbits quite close to itself 

•	 Likely to have a rocky core surrounded by a mantle of water ice 
with other ices coating its surface

•	 Smaller than many moons of planets in the Solar System. About  
66	%	in	diameter	and		18	%	in	mass	compared	to		our	moon	

•	 Mass	and	size	are		respectively	0.2	%	and	18	%	of	the	earth
•	 Average	distance	from	the	Sun:		6	billion	km	(40	times	the	distance	

between the Sun and Earth) 
•	 Orbit	inclined	and	highly	eccentric.	Moves	between	4.4	billion	km	

(minimum)	and	7.4	billion	km	(maximum)	from	the	Sun.	Periodi-
cally, therefore, closer to the sun than Neptune 

•	 Surface temperature swings by 10 ⁰C above and below  an average 
of	–	230	⁰C	

•	 When closer to the Sun, the surface ice melts and forms a thin 
atmosphere primarily of nitrogen with a little methane and carbon 
monoxide.	While	away	from	the	Sun,	the atmosphere 	freezes	back	
on the surface

•	 One	Plutonian	day	corresponds	to	6.4	earth	days	
•	 Takes		248	earth	years	to	go	round	the	Sun	once

Pluto barely made a third of a circuit round the Sun during its 
76 years of celebrity status as a planet!

Venetia Burney
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1930,	there	was	an	appeal	to	the	public	for	a	suitable	name.	Venetia	Bur-
ney,	then	an	11-year	old	school	girl	from	Oxford,	England	sent	in	“Pluto”,	
the name of the Greek God of the Underworld, who was thought to be 
able	to	render	himself	invisible.	Coincidentally,	the	first	two	letters	in	“Plu-
to”	matched	with	the	initials	of	Percival	Lowell’s	name,	who	predicted,	in	
1906,	the	existence	of	a	new	object	from	certain	deviations	observed	in	the	
orbits of Uranus and Neptune. (William Pickering made a similar predic-
tion	in	1919)	Be	that	as	it	may,	the	name,	Pluto	was	officially	adopted	on	
May	1,	1930.	The	little	girl’s	imaginative	prowess	did	fetch	her	reward	of	
£ 5! (£ 280 in 2015). 

Besides the seven scientific instruments, New Horizons carries nine sou-
venirs	like	the	US	flag,	the	picture	of	the	Project	personnel	and	so	on.	One	
of	the	items,	a	small	container,	has	a	deep	emotional	content.	The	con-
tainer, attached to the underside of the spacecraft, has an inscription that 
describes the contents to be a tiny bit of Clyde Tombaugh’s ashes!              

[PR]

Material Line

In	the	human	body,	small	wounds	are	easily	treated	by	the	body	itself,	re-
quiring no further care. For larger wounds, the body may need external assis-
tance. Concrete resembles a living body, in many respects. However, cracks do 
not heal easily in conventional concrete due to its rather brittle nature, which 
calls	into	question	the	effectiveness	of	self-healing	in	conventional	concrete	ma-
terials with no control over crack formation.

Robust self-healing composites called engineered cementitious composites 
(ECC)  were first proposed by Dr. Victor C. Li from University of Michigan, 
Ann Arbor. Unlike the conventional concrete materials preferred in most field 
practices, ECC, which has reinforcing microfibers smaller than human hair, 
is relatively ductile in tension. Ductility is a direct result of strain-hardening 
response due to the formation of multiple closely spaced microcracks with 
average widths of less than 100 micrometers. Even under excessive loading 
conditions, crack widths remain constant.

With its inherent tight microcracking and self-healing behavior, ECC 
could be a new generation material solution to many mechanical and durabil-
ity property challenges, substantially contributing to prolonged infrastructure 
functionalization.

[For details:  http://www.concrete.org/]

Engineered Cementitious Composites
Self-healing Concrete
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Tech Line

Photography	can	be	said	to	have	started	in	around	1830.	Perhaps	
we can say that the French man, Louis Jacques Mande Daguerre start-
ed it all with the picture of a shoe-shine boy attending to a gentleman’s 
boots in a busy Paris boulevard which interestingly failed to capture 
any	of	the	crowd	of	pedestrians	or	horse	drawn	traffic.	There	was	just	
the	man	and	 the	boy;	 and	of	 course	 the	buildings	 lining	 the	 street.	
This	was	due	to	the	long	exposure	time	necessary	for	Daguerre’s	glass	
plate	film.	Daguerre	was	not	put	off	by	this	problem	because	he	was	
a	scenic	painter,	 interested	in	still	 life.	The	English	man,	Fox	Talbot	
too	came	up	with	the	technology	at	around	the	same	time.	In	France,	
the early pictures were called Daguerrotypes. Talbot’s friend John Her-
schel,	coined	the	word	“Photography”.		

Daguerrotypes captured the attention of the lay public for its obvi-
ous artistic and news recording applications.  Away from the limelight, 
scientists	ever	on	the	lookout	for	new	ways	to	explore	nature;	quickly	
adopted	the	new	technology	for	their	quest.	It	was	astronomers	who	
first started using it. Edmond Bacqerel  captured the solar spectrum on 
a	Daguerrotype	plate	by	1842.		Soon	photography	replaced	the	human	
eye	in	astronomy.		The	ability	to	capture	energy	at	low	power	was	the	
great	attraction.	The	eye	needs	about	200	photons	per	second	to	make	
any	impression	of	light	whatsoever;	anything	less:	and	you	see	noth-

ing.	The	photographic	film	on	the	
other hand has the ability to add 
up photons to register an image of 
faint objects -- given enough time.  
Long exposure photography of 
the night sky could reveal details 
that the eye could never see. Large 
aperture telescopes keep staring at 
the same spot on the sky for longer 
and longer time to see further and 
further	into	the	universe.	The	need	

Technical Photography
From Art to Scientific Tool

The picture of the boulevard taken 
by Daguerre
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for	large	apertures	is	to	collect	as	much	of	light	as	possible.	The	human 
eye in darkness has a aperture of just 5 millimeters. A modest binocu-
lars	would	have	an	aperture	of	50	millimeters;	and	so	collect	100	times	
more light. Today the Hubble Space Telescope which has an aperture 
of	2.4	meters	can	stare	at	a	point	for	days	---free	of	earthly	day-night	
cycles-- and see light which has been travelling from the early Universe for 
over 12 billion years !

The	revolution	in	photography	brought	about	by	digital	electronic	
photography	cannot	be	overstated.	The	social	aspect	of	this	revolution	
is	widely	known	and	celebrated;	and	is	in	any	case	outside	the	scope	
of	the	this	article.	Instead	of	depending	on	the	chemical	reaction	of	
light on silver halide grains to record an image, an array of tiny 
electronic sensors that convert light to electrical signals is used to 
sense the light falling at various points on the focal plane of a cam-

era.	These	sensors	are	charge	cou-
pled devices or CCDs.  Each sen-
sor acquires a charge depending 
on the quantum of light to which 
it	is	exposed;	and	this	is	recorded	
as	a	number	in	a	data	array.	This	
data array is then used to create 
an image which the eye can un-
derstand.	 One	 great	 advantage	
of this technology over the old 
films is that the sensors are over 
50 times more efficient as light 
recorders.  More importantly, the 

digital data can be readily stored and processed in a computer. 
In	 fact	now	 there	 is	 a	whole	new	field	of	 computational	pho-

tography which can use the data collected by the CCD array to 
extract a whole lot of incredible information about the scene which 
has	been	recorded.	The	CCDs	can	detect	slight	variations	in	light	
intensity;	and	when	this	is	mathematically	amplified	it	is	possible	
for us to see the colour of human skin pulsing with the blood flow 
as	the	heart	beats	!		Of	course	the	CCds	only	detect	the	intensity	
of	 light	 and	 not	 the	 colour.	 	 In	 fact	 they	 are	 capable	 of	 detecting	
wavelengths	 from	near	 infrared	to	ultraviolet;	but	 they	give	 just	 the	
brightness	of	radiation.	To	give	colour	pictures,	each	pixel;	or	picture	
element;	has	 four	CCDs.	One	of	 them	has	a	 red	filter,	 another	has	
a	blue	filter	and	two	have	green	filters.	The	need	for	two	green	filter	

Hubble Telescopic picture of the 
early Universe showing the first 
galaxies to be created.
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CCD’s is because the human eye is biased to see the green-yellow part 
of the spectrum best. Not incidentally the sun emits the same colours 
most.	This	 is for cameras which take pictures for the human eye. 
Actually the eye is deceived into seeing the full spectrum of colours 
by a mix of varying intensities of just red,blue, and green. Science 
needs	to	sense	the	entire	spectrum.	The	Hubble	space	telescope	uses	
36	filters.	 In	 these	 cameras	 there	 are	 no	 individual	 filters	 for	 the	
CCDs.	They	just	take	separate	pictures	with	each	of	the	different	
filters	 covering	 the	 entire	 array	of	 sensors.	These	 images	 are	 then	
processed to extract information.	This	also	gives	a	much	finer	reso-
lution	as	each	CCD	is	now	a	pixel.	There	are	commercial	cameras	
which create three images using the one lens by using beam splitters 
and then three separate CCD arrays having filters to record red, 
blue, and green are employed without sacrificing the resolution to 
shoot colour pictures.  Any filter rejects a lot of light, and so to get 
pictures in very faint light it is best to avoid them altogether and 
make do with a black and white picture.  To further enhance sen-
sitivity CCDs in professional scientific cameras, they are cooled to 
avoid thermal noise in the sensors.  Sometimes even liquid Helium 
(-270o	C)	is	employed	for	this.	This	is	done	in	spectroscopes,	where	
the	position	of	the	pixel	indicates	the	colour	anyway.	In	astronomi-
cal spectroscopy the inherently faint star light has to be spread out 
into its component wavelengths giving very few photons per min-
ute for any particular part of the spectrum.

Modern CCD arrays can have tens of millions of sensors or pixels. 
This	means	the	scene	is	split	up	into	so	many	million	pieces.	And	this	
in	 turn	means	 slight	changes	 in	position	can	be	 sensed.	The	change	
in position need not even be as large as the pitch of the pixels as even 
smaller motion cause light intensity variation between adjacent pixels. 
This	light	intensity	changes	between	adjacent	pixels	can	be	amplified	
and converted to motion data.  And when this is exaggerated and pre-
sented to the human eye it is possible to see communication towers 
actually	vibrate	 in	 the	wind	 !	 	This	 sort	of	 enhanced	video	has	very	
useful	engineering	applications.	These	have	been	called	“motion	mi-
croscopes”.	

A whole new world of vision is opening up as a result of the ad-
vances in technical photography and mathematical manipulation of 
digital pictures.

[D Krishna Warrier]  

July 2015 Executive Knowledge Lines11



Building Line

South Korea has conceived building the world's first invisible 
tower.	The	construction	company	GDS	Architects	first	began	de-
signing the tower on the outskirts of South Korea's capital Seoul 
and	 near	 the	 city's	 airport	 in	 2004,	 but	 has	 been	 given	 the	 ap-
proval by the South Korean government to build the tower only 
in	September	2013.	Christened	Tower Infinity,	 the	450-metre	 tall	
glass structure, will use a series of state-of-the art LED lighting and 
cameras to create a 'reflective skin' on the exterior of the build-
ing to make it 'disappear', according to the architect behind the 
scheme.	It	will	be	located	at	the	heart	of	the	Yongsan	International	
Business District near the Incheon	Airport, and will be a landmark 
skyscraper	for	visitors	coming	from	the	airport.	The	tower	is	being	
built	 primarily	 for	 leisure	 activities.	 The	 building	 will	 be	 spread	
over	an	area	of	145,500	square	metres.	

To make the tower disappear it will have high definition cameras 
placed	at	three	different	levels	on	all	six	sides.	The	cameras	will	ac-
quire	real	time	images.	These	images	will	be	processed	and	will	be	
stitched into a monolithic image that will be projected by 500 rows 
of LED screens to the other side of the building, all in real time. 
Three	projections	at	different	heights	on	all	three	sections	are	pro-
posed.	The	pitch	of	the	LED	decides	the	sharpness	of	the	image	-	
the	shorter	the	pitch,	the	sharper	the	image	will	be.	Different	levels	
of	illumination	are	used	to	achieve	different	degrees	of	invisibility. 

Because of the arrangement of the LED screens, the tower will 
appear invisible from only certain points distributed around the 
tower, ranging from near the tower to Seoul Bridge, about two ki-
lometres	away.	The	screens	will	be	so	arranged	that	the	tower	will	be	
visible from high altitudes, such as to airplanes and birds. 

The	tower	has	been	designed	purely	for	entertainment	purposes,	
and will feature the second highest observation deck in the world 
at	a	height	of	392	metres	 above	 the	ground,	 the	 tallest	being	 the	
Canton	Tower	 in	Guangdong,	 China,	 which	 stands	 at	 488	met-
res.	Tower	Infinity	will	have	a	roller	coaster,	waterpark,	restaurants,	
wedding venues and landscaped gardens. People using the lifts will 
be treated to views from the world. Upon ascent to the observation 

Tower Infinity
The Disappearing Structure
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level, users experience a world view where all walls transform into 
actual views at their corresponding heights from significant obser-
vation	towers	and	buildings	around	the	world.	The	Tower	will	also	
be among the top 10 tallest buildings in the world, according to 
the	architecture	website,	Inhabitat.	It	will	be	five	times	taller	than	
the Statue of Liberty, which Copperfield famously made 'disappear' 
in	2009.	The	tower	at	450	metres	will	be	the	sixth	tallest	tower	in	
the world and will sport the third highest observatory in the world. 
The	simulated	experience	is	intended	to	inspire	people	to	travel	to	
these worldly destinations and discover an interest in cultures other 
than their own.

July 2015 Executive Knowledge Lines13

Health Line

Measuring the level of a protein called troponin in a person’s 
blood is one way to tell whether someone has had a heart at-
tack.	The	protein’s	concentration	rises	when	blood	is	cut	off	from	
the heart, and the muscle is damaged. But detecting troponin 
requires bulky, expensive instruments today and is often not 
practical in low-income areas and three-quarters of the deaths related 
to cardiovascular disease occur in low- and middle-income countries. 
Early diagnosis could help curb these numbers. 

Now researchers led by Sangmin Jeon Dept. of Chemical Engineer-
ing, Pohang	University	of	Science	and	Technology	(POSTECH), Ko-
rea have 	developed	a	facile	method 	for	the	detection	of	Troponin	I	
(TnI)	using	dendritic	platinum	nanoparticles	and	capillary	tube	indi-
cators.

 This	 straightforward	way	 to	detect	 troponin	 involves	 a	 few	 easy	
steps,	a	glass	vial,	specialized	nanoparticles,	a	drop	of	ink	and	a	skinny	
tube. When human serum with troponin — even at a minute concen-
tration — is mixed with the nanoparticles and put in the vial, the ink 
climbs up a protruding tube and can be read with the naked eye, just 
like a simple thermometer. 

(For details: http://www.acs.org,  http://www.nlm.nih.gov)

Diagnosing Heart Attack
Using a Low Cost Device



Tech Line

Boosting Chip Speeds
  A Novel Way

 A	 typical	 computer	 chip	 or	 IC  	
incorporates millions of transistors 
connected with an extensive network 
of copper wires. Although chip wires 
are unimaginably short and thin 
compared with household wires, 
both have one thing in common: 
in each case the copper is wrapped 
within a protective sheath.  All these 
years a material called tantalum ni-
tride has formed a protective layer 
around chip wires.

Now Stanford researchers have 
demonstrated	that	a	different	sheath-
ing material, graphene, can help elec-
trons scoot through tiny copper wires 
in chips more quickly. Graphene is a 
single layer of carbon atoms arranged in a strong yet thin lattice. Stanford 
researcher H.-S. Philip Wong says this modest fix, using graphene to wrap 
wires, could allow transistors to exchange data faster than is currently pos-
sible.  

On	silicon	chips,	the	transistors	act	like	tiny	gates	to	switch	electrons	on	
or	off.	That	switching	function	is	how	transistors	process	data.  	The	copper	
wires	between	the	transistors	transport	this	data	once	it	is	processed.	The	
isolating material—currently tantalum nitride—keeps the copper from 
migrating into the silicon transistors and rendering them non-functional.

Switching 	to	graphene	has	two	advantages: 	In	silicon	industry 	there	is	
a ceaseless desire to make electronic components smaller. When the Stan-
ford team used the thinnest possible layer of tantalum nitride needed to 
perform this isolating function, they found that the industry-standard was 
eight times thicker than the graphene layer that did the same work.

Graphene had a second advantage as a protective sheathing, 
and	 here	 it’s	 important	 to	 differentiate	 how	 this	 outer	 layer	 func-
tions	 in	 chip	 wires	 compared	 with	 household	 wires.	 In	 domestic	 
wiring, the outer layer insulates the copper to prevent electrocution or 
fires.
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In	 a	 chip,	 the	 layer	 around	 the	wires	 is	 a	barrier	 to	prevent	 copper	
atoms from infiltrating the silicon. Were that to happen, the transistors 
would cease to function. So the protective layer isolates the copper from 
the silicon

The	Stanford	experiment	showed	that	graphene	could	perform	this	iso-
lating	role	while	also	serving	as	an	auxiliary	conductor	of	electrons.	These	
benefits—the thinness of the graphene layer and its dual role as isolator 
and auxiliary conductor—allow this new wire technology to carry more 
data between transistors, speeding overall chip performance in the process.

In	 today’s	 chips	 the	benefits	 are	modest;	 a	 graphene	 isolator	would	
boost	wire	speeds	from	4%	to	17%,	depending	on	the	length	of	the	wire.

But	as	transistors	and	wires	continue	to	shrink	in	size,	the	benefits	of	
the	ultrathin	yet	conductive	graphene	isolator	become	greater.	The	Stan-
ford engineers estimate that their technology could increase wire speeds by 
30%	in	the	next	two	generations. 

 [For details: http://engineering.stanford.edu ]

Infrastructure Line

Humans	have	always	relied	on	transportation	for	his	varied	needs.	One	
invention	developed	to	expand	the	reach	of	travelers	was	the	bridge. The	
earliest	bridges	used	fallen	trees	or	rocks.	They	were	developed	to	provide	
a safe crossing for people, originally on foot but later on horse-back and 
then	mechanized	transportation,	to	travel	from	one	prominent	city	of	in-
dustrial strength to another. 
  Here are some data about bridges of America:
•	 There	are	over	607,380	bridges	in	U.S.	with	an	average	age	of	 42	

years.
•	 One	in	nine	of	these	bridges	is	rated	as	structurally	deficient.
•	 The	 Federal	Highway	 Administration	 estimates	 that	 eliminating	

the backlog of the nation’s deficient bridges by 2028 would re-
quire an investment of $20.5 billion annually.
A number of factors make the traditional method of bridge re-

pair so cumbersome starting from preparing the surface of the steel 

Innovation in Bridge Repair
Ultrahigh-strength Concrete is the Winner
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girders.	The	need	to remove	existing	paint,	and	the	jacking	of	the	entire	
superstructure,	which	can	account	for	more	than	70	percent	of	the	pro-
ject’s costs are other problems.  Also, rehabilitation work often requires the 
closure of one or more lanes along the roadway, or even the entire bridge. 
Dr. Arash Zaghi of the University of Connecticut  who is  the principal 
investigator of a research project on bridge repairs,  along with his team 
are exploring an innovative method for repairing corrosion-damaged steel 
girders	using	an	advanced	concrete	material. They’re	focusing	on	the	com-
mon corrosion damage at the ends of bridge girders, which may signifi-
cantly	reduce	a	girder’s	load-bearing	capacity.	This	damage	is	caused	by	
years of exposure to water and de-icing road salt commonly used during 
winter.	  The	project	promises	to	dramatically	reduce	repair	costs	and	con-
siderably simplify the rehabilitation process. 

They	 use	Ultra-High	 Strength	Concrete	 (UHSC),	 an	 advanced,	
low-porous construction material, to repair the corrosion-damaged steel 
girders to dramatically reduce the resources needed for such repairs. As 
part of this alternative repair technique, being experimentally and analyti-
cally studied at UConn, UHSC panels are cast over the beam’s corroded 
web	plate.	This	method,	the	researchers	found,	requires	minimal	surface	
preparation, as no paint removal is required. No jacking is required, since 
the rehab work can be done when bridge is in service.  And the process 
is so simple and straightforward that construction time and the need for 
lane closures are significantly reduced.

But what makes UHSC so much better than traditional concrete? 
Due	 to	 an	 optimized	mixture	 design,	 it	 has	 a	 compressive	 strength	
greater than 22,000 pounds per square inch and excellent durability 
properties. As a result, UHSC can withstand much greater forces, and 
has a much better resistance to environmental attack than conven-
tional concrete, which has strength of just  about 5,000 pounds per 
square inch.  

The	method	uses	UHSC	to	repair	corroded	steel	girders,	which	are	
the beams that support the bridge and the test results show this novel 
repair method has some real advantages:
•	 Girders repaired with UHSC are 25 percent stronger than they 

were before they were damaged.
•	 Minimal surface preparation (e.g., sanding, lead abatement) is re-

quired, which saves time.
•	 Jacking	the	entire	bridge	structure,	which	typically	accounts	for	70	

percent of project costs, is not required.
•	 The	need	for	road	or	lane	closures	is	significantly	reduced	because	

the bridge can be repaired while it's in service.
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Hydrogen is considered as an emissions-free alternative to gasoline. 
Despite its sustainable reputation, most commercial-grade hydrogen is 
made from natural gas, a fossil fuel that contributes to global warming. 
As an alternative, scientists have been trying to develop a cheap and 
efficient water-splitting devices to extract pure hydrogen from water.

In	conventional	water	splitters,	the	hydrogen	and	oxygen	catalysts	
often	require	different	electrolytes	with	different	pH—one	acidic,	one	
alkaline—to remain stable and active. For practical water splitting, an 
expensive barrier is needed to separate the two electrolytes, adding to the 
cost of the device. Stanford Univ. scientists have now invented a low-cost water 
splitter that uses a single catalyst to produce both hydrogen and oxygen gas  
24hrs	 a	 day.	The	 device  	 provide	 a	 renewable	 source	 of	 clean-burning	
hydrogen fuel for transportation and industry.

In	an	engineering	first,	Yi	Cui,	an	associate	professor	of	materials	
science and engineering at Stanford  and his colleagues used lithium-
ion battery technology to create one low-cost catalyst that is capable 
of	driving	the	entire	water-splitting	reaction.	This	single-catalyst	water	
splitter operates efficiently in one electrolyte with a uniform pH. 

To find catalytic material suitable for both electrodes, the Stanford 
team borrowed a technique used in battery research called lithium-
induced	 electrochemical	 tuning.	The	 idea	 is	 to	 use	 lithium	 ions	 to	
chemically break the metal oxide catalyst into smaller and smaller 
pieces. Using one catalyst made of nickel and iron has significant 
implications in terms of cost, he added.

“Not	only	are	the	materials	cheaper,	but	having	a	single	catalyst	also	
reduces	two	sets	of	capital	investment	to	one,”	Cui	said.	“We	believe	
that electrochemical tuning can be used to find new catalysts for other 
chemical	 fuels	 beyond	 hydrogen.	 The	 technique	 has	 been	 used	 in	
battery research for many years, but it's a new approach for catalysis. 
The	marriage	of	these	two	fields	is	very	powerful.”

[For details: http://news.stanford.edu]

Single-catalyst Water Splitter  

To Produce  Hydrogen and Oxygen 

Science Line
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Remote-controlled Drug Delivery  
Nanowire Implants do the Job

A team of researchers led by Richard Borgens, Purdue University's 
Mari Hulman George Professor of Applied Neuroscience, has created a 
new implantable drug-delivery system using nanowires that can be wire-
lessly	controlled.	These	nanowires	are	made	of	polypyrrole,	a	conductive	
polymer material that responds to electromagnetic fields generated by a 
separate device, which can be used to control the release of a preloaded 
drug.	The	system	eliminates	tubes	and	wires	required	by	other	implantable	
devices that can lead to infection and other complications.   

"This	tool	allows	us	 to	apply	drugs	as	needed	directly	 to	the	site	of	
injury, which could have broad medical applications," Borgens said.	"The	
technology is in the early stages of testing, but it is our hope that this could 
one day be used to deliver drugs directly to spinal cord injuries, ulcera-
tions,	deep	bone	injuries	or	tumors,	and	avoid	the	terrible	side	effects	of	
systemic treatment with steroids or chemotherapy."

The	team	tested	the	drug-delivery	system	in	mice	with	compression	
injuries to their spinal cords and administered the corticosteroid dexa-
methasone.	The	study	measured	a	molecular	marker	of	inflammation	and	
scar formation in the central nervous system and found that it was reduced 
after one week of treatment. Polypyrrole is an inert and biocompatable 
material, but the team is working to create a biodegradeable form that 
would dissolve after the treatment period ended, he said.

The	team	also	is	trying	to	increase	the	depth	at	which	the	drug	delivery	
device	will	work.	The	current	system	appears	to	be	limited	to	a	depth	in	
tissue	of	less	than	3	centimeters. 

[For details: http://www.purdue.edu]

Tech Line
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Tianhe-2
World's Fastest Supercomputer

The	Tianhe-2	built	by	the	National	University	of	Defense	Technology	in	
China	(NUDT)	with	a	benchmark	speed	of	33.86	petaflops	per	second	(1	
peta = 1015)	is	the	world's	fastest	supercomputer.	Its	speed	is	nearly	twice	the	
speed	of	the	second-fastest	Cray	Titan	supercomputer	installed	at	the	Oak	
Ridge National Laboratory in USA, which has a performance benchmark of 
17.59	petaflop/s.	Tianhe-2	is	built	entirely	with	Intel	INTC	+0.75%	proces-
sors.	It	contains	16,000	nodes,	each	containing	two	Xeon	IvyBridge	proces-
sors	and	three	Xeon	Phi	processors,	for	a	total	of	3,120,000	total	processor	
cores.	It	features	a	number	of	Chinese	built	components	and	runs	on	a	ver-
sion of Linux called Kylin, which was natively developed by the NUDT.

Every	six	months,	the	Top500	organization	reveals	its	list	of	the	world’s	
fastest supercomputers. And for the past few lists, there has been a lot of 
movement.	In	June	2011,	it	was	Japan’s	“K”	supercomputer.	In	June	2012,	
it	was	IBM's	Sequoia.	In	November	2012	it	was	Cray	Titan	supercomputer.	
And	now	there	is	the	Chinese	Tianhe-2.	It	will	be	deployed	at	the	National	
Supercomputer	Center	in	Guangzho	–	two	years	ahead	of	schedule.

The	Tianhe-2	is	the	successor	to	the	Tianhe-1A	supercomputer,	which	
topped the list of world’s fastest supercomputers in November of 2010. 
With	a	speed	of	2.56	petaflop/s	it	is	still	the	10th	fastest	supercomputer	in	
the world.

An important aspect of the Tianhe-2 is that it shows how rapidly China 
is	advancing	in	the	world	of	IT.	Although	the	processors	may	have	come	
from	Intel,	everything	else	–	from	the	design	to	the	operating	system	–	was	
developed in China.

As	part	of	compiling	the	fastest	supercomputer	list,	the	Top500	organiza-
tion also tracks the growth of supercomputer performance overall. Notably, 
that growth is lagging. According to its press release, the last two lists show 
that	“the	overall	growth	rate	of	all	the	systems	is	at	a	historical	low.”

The	United	States	still	has	the	most	supercomputers	in	the	top	500	at	
233,	but	that	is	32	fewer	than	it	had	on	2014	November’s	list.	China	has	76	
supercomputers	on	the	list,	up	from	63	on	November’s	list.

Despite the stability of the top 10 list, the largest supercomputers have 
been getting faster, but this has been counteracted by reduced performance 
growth at the bottom of the list. Performance of the last computer on the list, 

Computer Line
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the	organization	notes,	“has	consistently	 lagged	behind	historical	growth	
trends	for	the	past	five	years.”

Among businesses building supercomputers, HP has the most systems 
on	the	list	with	182,	IBM	is	in	second	with	164,	and	Cray	is	third	with	51.	
IBM	dominates	the	Top	500	list.	Five	of	the	top	ten	fastest	supercomputers	
were	built	by	IBM,	as	were	34	of	the	top	100.	Cray	and	Fujitsu	also	have	
quite a few on the list as well. So while China may have the world’s fastest 
supercomputer, they still have plenty of competition. Rounding out the top 
five	are	IBM’s	Sequoia	supercomputer,	RIKEN’s	K	Computer	in	Japan,	and	
IBM’s	Mira	supercomputer	at	the	Argonne	National	Laboratory.

The	stability	of	the	top	five	is	unique	in	the	past	few	years,	which	has	seen	
several	different	computers	being	named	the	fastest,	while	others	moved	down	
and up the ranks.

The	newest	entry	into	the	top	ten	supercomputer	list	is	number	6	on	the	list,	
Piz	Daint,	a	Cray	system	that	has	been	installed	at	Swiss	National	Supercomput-
ing	Centre.	Piz	Daint	is	now	the	fastest	supercomputer	in	Europe.	It	is	also	the	
most energy efficient system in the Top 10, which is a plus point, because one 
of the biggest constraints on supercomputing is the sheer amount of power 
needed to operate the systems. 

[CGS]

Microbial metabolism is a means by which a microbe uses nutrients and 
generates	energy	to	live	and	reproduce.	It	typically	involves	complex	biochemi-
cal processes implemented through the orchestration of metabolic reactions 
and	gene	regulation,	as	well	as	their	interactions	with	environmental	cues.	One	
example is the ABE fermentation by Clostridium acetobutylicum, during which 
cells convert carbon sources to organic acids that are later re-assimilated to pro-
duce solvents as a strategy for cellular survival. Clostridium is very much like 
a factory during fermentation which converts carbon sources into renewable, 
advanced biofuels that can be directly used to fuel cars.

Researchers	from	the	Univ.	of	Illinois	have	now	uncovered	the	complex	
interdependence and orchestration of metabolic reactions, gene regulation 
and environmental cues of clostridial metabolism, providing new insights 
for	advanced	biofuel	development. It	provides	a	powerful	tool	for	guiding	
strain design and protocol	optimization,	facilitating	the development of 
next-generation biofuels. 

Fermentation Secrets
Leading to new Biofuels

Fuel Line
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Designing Crack-resistant Metals
New Insights

  How materials behave at the smallest 
scales has always been a subject for research 
to arrive at potential solutions to prevent the 
failure of systems critical to public and indus-
trial infrastructure. 

Research	led	by	Arizona	State	University	
materials science and engineering professor 
Karl	Sieradzki	is	uncovering	new	knowledge	
about the causes of stress-corrosion cracking 
in alloys used in pipelines for transporting 
water, natural gas and fossil fuels — as well as for components used in nuclear 
power generating stations and the framework of aircraft.

 Using advanced tools for ultra-high-speed photography and digital im-
age correlation, the team has been able to closely observe the events triggering 
the origination of stress-corrosion fracture in a model silver-gold alloy and 
to	track	the	speed	at	which	cracking	occurs.	They	measured	cracks	moving	
at speeds of 200 mps, corresponding to about half of the shear wave sound 
velocity in the material.

This	is	a	remarkable	result,	Sieradzki said,	given	that	typically	only	brittle	
materials such as glass will fracture in this manner and that gold alloys are 
among the most malleable metals.

In	the	absence	of	a	corrosive	environment	these	gold	alloys	fail	in	the	same	
manner	as	children’s	modeling	clay,	Sieradzki explained:	Roll	modeling	clay	
into	a	cylindrical	shape	and	you	can	stretch	it	by	a	by	100%	before	it	slowly	
tears	apart.	In	the	presence	of	corrosive	environments,	silver	is	selectively	dis-
solved	from	the	alloy	causing	porosity	to	form.	If	this	occurs	while	the	alloy	is	
stressed, then the material fails as if it were made of glass.

These	results	provide	a	deeper	understanding	of	the	stress-corrosion	be-
havior of metals such as aluminum alloys, brass and stainless steel that threat-
ens the mechanical integrity of important engineered components and struc-
tures.

The	team’s	discoveries	could	provide	a	guide	for	“designing	alloys	with	
different	microstructures	 so	 that	 the	materials	are	 resistant	 to	 this	 type	of	
cracking,”	Sieradzki said.

 [For details: http://fullcircle.asu.edu]
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Business traditionally runs on investment, mainly for infrastructure. But 
can	we	think	of	business	without	much	of	infrastructure?	In	fact	disruptive,	
innovative and collaborative consumption model is shifting the lines of the 
economy. What is being transacted in modern businesses is only infor-
mation.	These	businesses	are	the	intellectual	creations	of	original	think-
ing. Resources are mainly intellectual resources and hence virtual. Real 
resources like man, material and money are employed at the minimum 
level required only.

It	can	be	seen	that	many	big	businesses	worldwide	run	on	information	
handled by computers. Computers were opposed in early years on a belief 
that	it	would	lead	to	displacement	of	human	effort	causing	aggravation	of	
unemployment. But in reality what has happened is that they helped mil-
lions of people to earn their food through employment, of types which were 
never	conceived	earlier,	and	prospective	life.	It	is	now	well	understood	that	
businesses	run	on	information.	It	 is	creation,	distribution,	collection	and	
utilization	of,	and	action	on		information	that	direct	businesses.

Rather than its role as a computing device as originally conceived, com-
puter has been viewed as a communication device in its present use. Com-
puter together with all other communication devices and mechanisms are 
now	running	businesses	all	over	the	world.	They	help	coordinate	services	
of all kinds relevant to all types of businesses. Success of a business consists 
in	effective	marketing	and	distribution	of	products	and	services.	Physical	
resources	are	mobilized	or	utilized	on	the	basis	of	information	effectively	
handled with computers, other communication devices and communica-
tion	infrastructure.	They	need	not	have	any	 locational	nearness	with	the	
centre coordinating the activity.

Let us see some examples of businesses running purely on information. 
They	are	referred	to	by	the	term	electronic	commerce	or	e-commerce.		It	
got	a	good	beginning	with	the	setting	up	of	a	company	called	amazon.com	
which	started	as	an	online	book-store	in	1995.		The	term	online	refers	to	
transferring information through a communication channel using com-
puter. Buyers of books could select items and place order online from any-
where	in	the	world	on	convenient	payment	method.	The	item	was	assured	
to	be	delivered	on	the	indicated	address	in	a	short	period.	Later	amazon.

Business 
With Virtual Infrastructure

Business Line
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com diversified selling electronic goods, apparel, furniture, food, computer 
hardware and software items, toys, jewellery, and what not. Soon it became 
the most popular online e-commerce site in America and elsewhere.

The	success	of	amazon.com	led	to	the	springing	up	of	many	more	com-
panies providing e-commerce services. Snapdeal, eBay, Flipkart, Myntra and 
Alibaba are other popular e-commerce companies running business online. 
These	companies	run	their	business	without	any	inventory	of	their	own.

It	was	reported	that	the	e-commerce	major	Flipkart	is	on	course	to	clock	
annual	sales	of	$3	billion	signalling	its	rapid	growth	registered	over	the	past	
few	months.	On	its	much	publicized	Big	Billion	Day	sale	it	registered	$100	
million in sales in one day as shoppers bought 20 lakh products from the site. 
The	Bangalore-based	online	commerce	company	Myntra	is	targeting	sales	
of	Rs	1,500	crore	in	2015	and	expects	Rs	10,000	crore	turnover	in	4	years	
giving	it	a	substantial	lead	over	its	two	competitors	Amazon	and	Snapdeal.

Alibaba Group Holding Limited is a business-to-business portal to con-
nect	Chinese	manufacturers	with	overseas	buyers.	In	2012,	two	of	Alibaba’s	
portals	handled	1.1	trillion	yuan	($170	billion)	in	sales.	On	19	September	
2014,	Alibaba's	market	value	was	measured	as	US$231	billion.	Alibaba's	
consumer-to-consumer portal Taobao, similar to eBay.com, features nearly 
a	billion	products	and	is	one	of	the	20	most-visited	websites	globally.	The	
Group's	websites	accounted	for	over	60%	of	the	parcels	delivered	in	China	
by	March	2013,	and	80%	of	the	nation's	online	sales	by	September	2014.	
Alipay, an online payment escrow service, accounts for roughly half of all on-
line	payment	transactions	within	China.	Alibaba	entered	India's	e-commerce	
space	with	25%	stake	in	Paytm.

The	concept	of	business	on	passing	information	propagated	to	the	servic-
es	zone.	It	was	proved	that	services	could	be	provided	on	the	virtual	resource	
of information. For example, Uber is an American international transporta-
tion network company founded by Travis Kalanick and Garrett Camp in 
2009,	headquartered	in	San	Francisco,	California.	It	develops,	markets	and	
operates the Uber mobile app, which allows consumers to submit a travel 
trip request which is then routed to taxi drivers registered with the company 
to	fulfil	the	service.		Uber	raised	$49	million	in	venture	funds	by	2011.	Be-
ginning	in	2012,	Uber	expanded	internationally.	In	2014,	it	experimented	
with	car	pooling	 features	and	made	other	updates.	 It	continuously	 raised	
additional funding, reaching $2.8 billion in total funding by 2015. As of 
March	26,	2015,	the	service	was	available	in	55	countries	and	more	than	
200	cities	worldwide.	It	is	estimated	that	Uber	will	generate	10	billion	dollars	
in	revenue	by	the	end	of	2015.	Interestingly,	Uber,	the	world's	largest	taxi	
company owns no taxi vehicle of its own. Since Uber's launch, several other 
companies have emulated its business model.
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OlaCabs	is	an	online	taxi	cab	service	founded	in	2010	by	Bhavish	Ag-
garwal and Ankit Bhati based out of Mumbai and among the fastest grow-
ing taxi hiring firms. Taxi booking facility can be availed through a mobile 
app,	website	or	telephone	calls.	By	2014,	the	company	had	expanded	to	a	
network	of	more	than	18000	cars	across	more	than	65	cities.	In	November	
2014,	Ola	expanded	to	incorporate	autos	on-trial	basis	 in	Bengaluru	and	
later	to	Delhi,	Pune	and	Chennai.	By	April	2015,	over	40000	cabs	are	regis-
tered	and	successfully	running	across	22	cities	of	India.	Ola	is	said	to	clock	an	
average	of	more	than	150,000	bookings	per	day	and	commands	60	percent	
of	the	market	share	in	India.	Its	turn	over	of	Rs	51-crore	in	2013-14	was	219	
per	cent	higher	than	Rs	16	crore	the	previous	financial	year.

There	are	19	radio	taxi	operators	in	the	country,	including	Mega	Cabs,	
Easy Cabs, Meru Cabs, Quick Cabs, TaxiForSure and Tab Cabs, ac-
cording	to	the	Association	of	Radio	Taxis.	These	operators	run	about	25,000	
cabs	across	India,	generating	combined	revenue	of	Rs	70,000	-	80,000	a	cab	
every month, the association says.

Lately,	India’s	taxi	services	market	has	received	increased	attention	from	
global investors, primarily because of the fact that the radio taxi model has 
emerged as the fastest-growing and most reliable form of public transport. 
There	are	about	600,000	taxis	in	India,	generating	combined	annual	rev-
enue of about Rs 11,000 crore.

E-commerce companies which are worldwide distributors of products 
or providers of services of daily use do not have storages for goods or vehicles 
for transportation. Some examples are: Airbnb the world's largest accom-
modation	provider	owns	no	real	estate;	Apple	with	sales	of	over	200	mil-
lion	smart	phones	and	tablets	does	not	own	a	factory;	Facebook	the	world's	
most popular media creates no content. Content on Facebook is created by 
millions	of	its	users	by	crowd	sourcing;	Whatsapp	with	3	Billion	messages	a	
day does not own servers. 

Looking Back at EKL
•	 Avocado:	The	Butter	Fruit	–	EKL May 2012

•	 Medical	Emergency:	All's	Well	That's	Planned	Well	–	EKL Jan.	2013

•	 Dharmic	Management:	Lesson	from	an	Indian	Epic	–	EKL Mar.	2013

•	 Internet	Printing	Protocol:	For	Remote	Printing,	Elegantly	 
	 	 	 	 	 	 –	EKL Dec. 2013

•	 Road	Traffic	Noise:	Cacophony	at	Intersections	–	EKL Feb. 2014

[CGS]
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"Let your boat of life be light, packed with only what you need 
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a cat, a dog, and a pipe or two, enough to eat and enough  

to wear, and a little more than enough to drink;  
for thirst is a dangerous thing." 
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For	 diabetics	 suffering	 from	Type	 1	 diabetes,	 a	 constant	 moni-
toring of blood sugar  levels and injecting insulin daily are required. 
Researchers	   have	 now  developed	   	 an	 implantable	 “artificial	 pan-
creas”	 that	 continuously	   does	 this	monitoring	 job	 and	   automati-
cally releases insulin as needed.  Type 1 diabetes, previously known 
as juvenile diabetes, refers to a condition  when a person’s own im-
mune system destroys the pancreas cells that make insulin, the hor-
mone that converts blood sugar into energy. To make up for this 
loss of insulin production, patients must take insulin daily, most-
ly through  multiple daily injections. For this,   the user  has to ac-
tively	 track	 glucose	 and	 calculate	 the	 needed	 insulin	 dose.	There	 is	
definitely a significant time lag between when a dose is needed and 
when	it	can	take	effect.	Scientists	explored	the	ways	 to	make	moni-
toring and insulin delivery automatic and needle-free and came up 
with	this	innovation	-  an	“artificial	pancreas”	for	people	with	Type1  
diabetes.

They	designed	an	algorithm	that	monitors	blood	sugar	levels	and	com-
putes an insulin dose that it delivers quickly and automatically when nec-
essary,	specifically	with	an	artificial	pancreas. Once	the	trials	on	animals	
are successfully completed, the present   glucose monitoring and frequent 
insulin	injections	could	 	be	replaced	with	the	“artificial	pancreas,” the	 re-
searchers hope.

[For details: http://www.acs.org/]

Implantable ‘Artificial Pancreas’  
For Blood Sugar Control

Health Line

Take a chance and never let go. Risk everything, lose nothing. 
Don't worry about anything anymore. Cry in the rain and 

speak out loud. Say what you want and love who you desire. 
Be yourself and not what others want to see.  

Never blame anyone else if you get hurt because  
you took the risk and decided who was worth the while. 

- Author Unknown
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EKL Sudoku 104
Solution

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

High-Speed Trains 

 China Leads the Global Scene

According to the U.S. dept. of Transportation, trains are more efficient 
per passenger mile than automobiles and air travel. Also, as a general rule, 
trains are considerably more energy-efficient than buses, while emitting 
less damaging compounds into the air. 

Over	the	past	decade,	China	has	emerged	as	the	leader	in	super-fast	
train	network	with	speeds	in	the	range	of	230	-	110	km,	through	its	11100	
km	of	track.	In	addition,	another	7500	km	of	passenger	track	are	under	
planning	for	this	year,	to	reach	a	total	of	18600	km.	Launched	in	2007,	
nearly 2.5 million Chinese are travelling every day making it the heaviest 
trafficked in the world. 

Figures for some other countries are as follows (existing and under con-
struction):

•	 Spain	-	3820	km
•	 Japan	-	3440	km
•	 France	-	2790 km
•	 Germany - 1820 km
•	 Taiwan - 1820 km
•	 Italy	-	1050 km
•	 U.S.	-	730 km

[Source:	FORTUNE	June15,	2015]

Transport Line

July 2015 Executive Knowledge Lines29



Info Line

 Information Explosion 
The Challenge _ Part 44

“Look deep into nature, and then you will understand  
everything better” – Albert Einstein

Neil de Grasse Tyson, the famous American astrophysicist and cosmol-
ogist,	says:	“…Recognize	that	the	very	molecules	that	make	up	your	body,	
the atoms that construct the molecules, are traceable to the crucibles that 
were once the centers of high mass stars that exploded their chemically 
rich guts into the galaxy, enriching pristine gas clouds with the chemistry 
of life. So that we are all connected to each other biologically, to the earth 
chemically	and	to	the	rest	of	the	universe	atomically…….I	look	up	at	the	
night	sky	I	know	that	yes,	we	are	part	of	this	universe,	we	are	in	this	uni-
verse, but more important than both of those facts is that the universe is in 
us.	When	I	reflect	on	that	fact,	I	look	up	–	many	people	feel	small	because	
they	are	small	and	the	universe	is	big	–	but	I	feel	big,	because	my	atoms	
come	from	those	stars.	There	is	a	level	of	connectivity.	That	is	really	what	
you	want	in	life;	you	want	to	feel	connected,	you	want	to	feel	relevant	and	
you want to feel like a participant in the goings on of activities and events 
around	you.	That	is	precisely	we	are,	just	by	being	alive…….”	Tyson	also	
says:	“Even	with	all	our	technology	and	the	inventions	that	make	modern	
life so much easier than it once was, it takes just one big natural disaster 
to wipe all that away and remind us that, here on earth, we are still at the 
mercy	of	nature”.

In	the	words	of	Fred	Hoyle,	the	distinguished	British	mathematician	
and	cosmologist:	“Present	day	developments	in	cosmology	are	coming	to	
suggest that everyday conditions could not persist but for the distant parts 
of the universe, that all our ideas of space and geometry would become 
entirely	invalid	if	the	distant	parts	of	the	universe	were	taken	away.	Our	
everyday experience even to down to the smallest details seem to be closely 
integrated to the grand-scale features of the universe that it is well-nigh 
impossible	to	contemplate	the	two	being	separated”.

[14.3]Consider	the	functioning	of	the	human	brain	vis-à-vis universal 
interconnectedness: Stephen S. Davis, Director of Faculty Development, 
Ohio	University	College	 of	Osteopathic	Medicine	 observes	 that,	 “The 
brain is a survival organ. Our brain is born to learn, loves to learn and knows 
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how to learn; and is innately impelled to learn”.	‘It	(the	brain)	is	designed	to	
solve problems related to surviving in an unstable outdoor environment 
and to do so in nearly constant motion (to keep you alive long enough 
to pass your genes on). We were not the strongest on the planet but we 
developed	the	strongest	brains,	the	key	to	our	survival.	…	The	strongest	
brains	survive,	not	the	strongest	bodies.	…	Our	ability	to	understand	each	
other is our chief survival tool. Relationships helped us survive in the jun-
gle and are critical to surviving at work and school today’ [1].Beginning 
about two hundred thousand years ago in the evolutionary history of the 
human species, the then human ancestors were perhaps experimenting in 
living together through sharing food, caring for infants and building social 
networks which helped them to meet the daily challenges of their envi-
ronments. Sharing vital resources, and mutually assisting and co-operating 
with empathy, love and friendship with other membersof the group to find 
safety from predators, and to survive crises and difficulties led to stronger 
social bonds and manifold increase in the chances of that group’s survival. 
These	social	networks	continued	to	expand	and	become	progressively	com-
plex. Expanded social networks enabled them to have enhanced survival 
capabilities. All the time human brain was continuously learning from 
those experiences. Experiential learning stimulated higher level cognitive 
processes to rapidly develop, grow and further evolve, empowering humans 
cope with the multifaceted challenges of living in complex social environ-
ments. Progressively growing larger, over a period of time, the prefrontal 
cortex in the evolving human brain matured to the level of being capable 
of controlling and managing the highly complex social and interpersonal 
behavior which are indispensable to have the sophisticated social lives of 
modern	times.	Fundamentally	all	 these	were	born	out	of	the	realization	
that nurturing positive and healthy interpersonal and social relationships 
and values is basic to both the survival of the human race and, to nur-
ture	the	quality	of	life.	The	present	day	sophisticated	social	structures	and	
institutions are unrivalled contributions of the evolved human brain for 
ensuring the individual and collective safety, security and further growth 
of the members of the society, for consolidating and integrating the valu-
able lessons of survival learnt over the long period of natural evolution and 
for the smooth transfer of the lessons learnt and the benefits therein to the 
next generation. Evaluate the significance of the above in the light of the fact 
that evolutionary selection is known for its ruthless efficiency. (For more details 
on the above see Part 21 and 22 of this article series).

[14.4]Interdependence	in	humans	has	to	do	with	the	reality	that	indi-
vidual human beings are finite and limited and therefore are not self-suffi-
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cient.	“Dependence is a conviction that one is able to have an effect on others, 
as well as the recognition that the interdependence of attachment empowers 
both the self and the other, not the one at the other’s expense”	says	Stephen	G.	
Gilligan, American author, psychologist and psychotherapist. As embod-
ied beings, from the day they are born in this world till the very end of 
their life, each and every individual is dependent on other fellow beings 
and hopelessly on nature (mother earth) for everything starting from their 
very survival in this	world.	The	dependence	on	other	human	beings	
is not simply physical alone, but includes emotional, psychological, 
spiritual and intellectual dependence. Prof. Ruth E. Groenhout, in 
her	book,	‘Connected	Lives’	(Rowman	&	Littlefield	Publishers,	MD,	
USA,	2004),vividly	explains	this	interdependency,	embodiment,	and	
social	connectedness	of	human	lives.	Prof.	Groenhout	writes,	“To be 
human, so to speak, is to be interdependent on all kinds of fellow human 
beings for all sorts of things”.

[14.5]	“One’s life has value so long as one attributes value to the life of 
others, by means of love, friendship, indignation and compassion”	said	Si-
mone de Beauvoir, French writer, existentialist philosopher and social 
theorist.	Thomas	Merton,	 the	 internationally	 famous	American	 au-
thor and mystic, opined that the whole idea of compassion is based on 
a keen awareness of the interdependence of all the living beings, which 
are all part of one another, and all involved in one another. Engaging 
in	selfless	service	of	the	needy	and	suffering	fellow	human	beings	with	
an attitude of unconditional love and compassion can help to rekindle 
this	awareness	of	interdependence–	along	with	that	comes	the	won-
derful feeling that life is worth living, and great joy and contentment. 
Psychologists assert that selflessly and unconditionally caring for and 
sharing with fellow human beings can open up your mind, give the 
kind of emotional freedom which you can never get in your life other-
wise and bring great positive transformation in your mental life. Rear-
ing of animals and pets, engaging in farming and/or gardening, if you 
get the time and are able to do so, will widen the scope and enhance 
the meaning of your real world experience. Above all, reconnect with 
nature. Find time to explore, study and experience nature, with all 
of	your	senses	and	with	a	childlike	curiosity.	The	enormous healing, 
regenerating	and	stimulating	effects	of	all	the	above	described	activities	on	
the human brain are quite well known.

[1]	The	Week,	12	Things	we	know	about	how	the	brain	works,	Shane	
Parrish,	August	26,	2013

(To be continued)
[Dr H Ganesh, CA, USA]
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 EKL in Transition to Digital Domain
Dear well-wishers of EKL,

W e are now living in  the  Digital Era. More and more  domains 
of activity are in th e process of  transition ing to the digital format.  
EKL	is	no	exception	;	foreseeing	this	change	early,		we	had		launched	
our digital version starting  right  from the first issue of August 2005, 
in parallel with the print edition. Already a good number of readers 
are receiving EKL in digital format every month through their email.  

All	over	the	World	,		magazines	are	switching	over	to	electronic	or	
online editions, stopping the print editions  completely.

Though	EKL	has	no	immediate	plan	of	stopping	the	print	version,	
we would like to prepare our  readers to ultimately move to online 
edition	as	early	as	possible.	The	advantages	are	many:	Cost of one  year 
subscription  for online edition is a meagre Rs 150 compared to Rs 400 for 
the print version.

 Here is an attractive proposal to our valued readers:

You  can switch over to online edition of EKL by sending a request 
to us by email or post and we will convert your print subscription to 
online within  two months. Most likely, you may not be required to 
pay any money now, as adjusting the balance amount, if available 
in your account,  may be adequate for some  months.

 email: eklines@gmail.com
 Postal address:

Manager, EKL
Knowledge House
Mathrubhumi Road, 
Trivandrum	695	035
Ph:	0471	2472928

 Looking forward to hear from our valued subscribers about this proposal,

With Best Wishes
EKL Team
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In Forthcoming Issues

Unseen areas are troublesome for police and first responders: Rooms 
can harbor dangerous gunmen, while collapsed buildings can conceal 
survivors.	Now	Bounce	 Imaging,	 the	Boston-based	 startup	 founded	by	
Francisco	Aguilar,	 an	 MIT	alumnus,	is	giving	officers	and	rescuers	a	safe	
glimpse	into	the	unknown. In	July,	it	will	release	its	first	line	of	tactical	
spheres, equipped with cameras and sensors, that can be tossed into po-
tentially	hazardous	areas	to	instantly	transmit	panoramic	images	of	those	
areas back to a smartphone.

“It	 basically	 gives	 a	 quick	 assessment	 of	 a	 dangerous	 situation,”	
says	 Aguilar,	  who	invented	the	device,	called	the	Explorer.  The	soft-
ball-sized	Explorer	is	covered	in	a	thick	rubber	shell.	Inside	is	a	camera	
with	six	lenses,	peeking	out	at	different	indented	spots	around	the	cir-
cumference, and LED lights. When activated, the camera snaps photos 
from all lenses, a few times every second. Software uploads these dispa-
rate images to a mobile device and stitches them together rapidly into 
full	panoramic	 images.	There	are	plans	 to	add	 sensors	 for	 radiation,	
temperature, and carbon monoxide in future models.

Tactical Throwable Cameras
To Look into  Hazardous Areas

•	 Humanoid Robot: The epic struggle to build a robot that looks like us 

•	 Green Internet: Powering the Internet with renewable energy

•	 Non-Joulian Magnets: To revolutionize electronics arena

•	 Dangers of Exercise Equipment:  Need for safety precautions  

•	 Surrogate Endpoint:  A bio-marker intended to substitute for a clinical 
endpoint  

•	 Neural Probes:  Combining optics, electronics, and drugs could help 
unlock the secrets of the brain  

Tech Line
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Computer Line

"The entire world will be defined by smartphones, Android or Apple, 
a very fast network, and cloud computing" said Eric Schmidt, Google's 
executive	chairman. 	It	is	an	expert's	view	of	the	direction	in	which	tech-
nologies are moving ahead.

Amazon,	 primarily  an	 online	 retailer,	 has	 now	 emerged	 as	 a	 technol-
ogy lead	player	in	this	technoscape.	Its	revenue	and	its	stock	market	returns	for	
years	have	been	energized	by	an	entirely	different	kind	of	commerce:	renting	
processing power to start-ups and, increasingly, established businesses.

Amazon	helped	popularize	the	field 	known	as Cloud Computing - the 
practice of using a network of remote servers (computers) hosted on the 
Internet	to	store,	manage,	and	process	data,	rather	than	a	local	server	or	a	
personal computer.

Its	first-quarter	earnings	report	that	its	cloud	division,	Amazon	Web	Ser-
vices,	had	revenue	of	$1.57	billion	during	the	first	three	months	of	the	year.	
The	cloud	business	is	generating	substantial	profits.	The	company	said	its	op-
erating income from AWS was	$265	million.

Microsoft ranks a distant No.2 in cloud computing. Microsoft's annual rev-
enue	from	its	commercial	cloud	business	would	be	$6.3	billion,	while	Amazon's	
annual	figure	for	AWS	was	$5.16	billion.	Microsoft,	though,	also	includes	rev-
enue	from	different	online	applications	into	that	figure.	Its	revenue	from	a	
cloud	business	called	Azure,	which	is	more	directly	comparable	to	Amazon's	
cloud services, was recently estimated to be one-tenth of that from AWS.

Amazon	concentrated	on	expanding	market	share	with	cloud	business	grow-
ing	at	about	40	percent	a	year,	more	than	twice	the	rate	of	the	overall	compa-
ny. Amazon	has	also	increased	its	network	of	resellers,	hoping	to	rival	the	kind	of	
strategies Microsoft employed to promote Windows for business. Even though 
Microsoft's	cloud	business	is	smaller	than	Amazon's,	it	is	still	growing	fast,	more	
than	doubling	from	last	year.	Overall, 	Amazon"s	revenue	showed	surprising	
growth	-	15	percent	to	$22.72	billion,	about	$300	million	more	than	expected.

[Source:	International	New	York	Times]

Amazon
Pioneer in Cloud Computing

"Courage is being scared to death... 
and saddling up anyway." 

- John Wayne  
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Readers Say

Dear N T Nair,
The	 author	 would	 like	 to	 offer	 a	 clarification	 on	 the	 title	 quote	

given	in	the	article	‘Information	Explosion,	The	Challenge	–	Part	41’,	
published	in	EKL	April2015	issue.	The	quote	was:	“The secret of health 
for both mind and body is not to mourn for the past, nor to worry about 
the future, but to live the present moment wisely and earnestly” – Gautama 
Buddha.	This	 is	 not	 exactly	 a	 quote	 from	 the	writings	 of	Gautama	
Buddha.	2500	years	ago,	Gautama	Buddha	rediscovered	one	of	India’s	
most	ancient	meditation	techniques	known	as	‘Vipassanā’	and	taught	it	
as	a	method	for	eradicating	sufferings	and	purifying	the	mind	with	the	
aim of achieving emotional freedom, liberation and enlightenment. 
The	 technique	 of	 meditation	 developed	 by	 Buddha	 involves	 self-
observation where the individual focuses his/her attention on what is 
sensed in the present.  Attention is neither on the past experiences 
or	memories,	nor	on	the	future.	Modern	day	‘Mindfulness	Exercises’	
used in clinical psychology and psychiatric procedures are adopted 
from the meditation techniques of Tibetan Buddhist monks, which 
are nothing but reformulated versions of the meditation developed by 
Gautama Buddha. Neuroscientific research on mindfulness affirm that 
living in the present is a powerful way of healing the anxious mind 
and	promoting	 the	mental	 and	 physical	 health.	The	quote	 given	 in	
the article, and its variations are often cited in present day Buddhist 
teachings and popular literature on mind training exercise programs. 
They	 echo	 the	 spirit	 of	Gautama	Buddha’s	 teachings	 and	hence	 the	
author has chosen to put the quote that way.

[Dr H Ganesh]

If	you	live	long	enough,	you'll	make	mistakes.	 
But if you learn from them, you'll be a better person. 
It's	how	you	handle	adversity,	not	how	it	affects	you.	
The	main	thing	is	never	quit,	never	quit,	never	quit.

- William J. Clinton
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A Quick Look
In	this	column	we	take	a	quick	look	at	some	world	renowned	books	&	

magazines	and	select	a	few	noteworthy	sentences,	which	are	given	under	
the title: Miscellany...The	selection	is	based	on	brevity,	simplicity,	 	style,	
information content etc.              

Next, we present pointers to certain most relevant articles appear-
ing	 in	 leading	magazines	 like	The	Economist, TIME,	FORTUNE,	SPEC-
TRUM,	Harvard	Business	Review,	SCIENTIFIC	AMERICAN,	THE	FUTURIST,	 
NATIONAL	GEOGRAPHIC etc. 

Finally, the highlights of some classic books are also included. Readers 
are also  welcome to send similar items to be included in future issues of 
EKL for the benefit of other readers. (email: eklines@gmail.com)

                                                        - Editorial Team

Art ic les

Misce l lany. . .

 The Internet of Bio-Nano Things
The Internet of Things   (IoT)	has	become	a	key	research	topic	in	the	

last decade where things refer to interconnected devices with embedded 
computing	 capabilities	 employed	 to	 extend	 the	 Internet	 to	 many	
application	domains.  	Now	the	Internet	of	Bio-Nano	Things	 -	 IoBNT	
- stands as a paradigm-shifting concept for communication and network 
engineering  for the  exchange of information, interaction, and networking 
within the biochemical domain, while enabling an interface to the electrical 
domain	of	the	Internet.

Magazine:  IEEE Communications - Communications Standards 
Supplement. March 2015
 
 The Glue that Binds us

The	matter	that	forms	our	world	is	fundamentally	made	of	particles	
called quarks that are held together by sticky particles, the appropriately 
named gluons. Physicists have known for decades that   gluons keep 
protons	and	neutrons	intact	-	and	thereby	hold	the	universe	together. 	Yet	
the details of how gluons function remain surprisingly mysterious.

Magazine: Scientific American May 2015

•	 A prevailing view among economists is that many people simply don’t 
have the training and education required for the increasing number of 
well-paying jobs requiring sophisticated technology skills.

•	 Large	modern	democracies	like	India	and	the	United	States	are	often	
crucibles	for	debates	about	the	proper	roles	of	politicians,	citizen	advo-
cates and public servants.

•	 China	is	the	world's	factory	and	at	least	20%	of	the	country's	electricity,	
which is mainly generated from coal, is used to create products for export.
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Books 

 Engineers of Dreams: Great Bridge Builders  
and the Spanning of America  

 Author: Henry Petroski   
	 Publisher:	Vintage	Books	  October	 1996                                                

"Structural art" is what Petroski,   a professor 
of engineering at Duke University, calls bridge 
design.   He   reveals the science and engineer-
ing behind America's great bridges, particu-
larly those constructed during the great bridge-
building	 era	 starting	 in	 the	 1870s	 and	 con-
tinuing	 through	 the	1930s.	 It	 is	 the	 story	of	 the	people	who	built	 the	 
St. Louis, the George Washington, and the Golden Gate bridges, and also 
an account of triumphs and  disasters (including the Tacoma Narrows 
Bridge,	which	literally	twisted	itself	apart	in	a	high	wind).	In	this	 book,	
Petroski shows us how bridges became the "symbols and souls" of our 
civilization,	as	well	as	testaments	to	their	builders'	vision,	ingenuity,	and	
perseverance.

 The Great Race: The Global Quest for the 
Car of the Future

 Author:  Levi Tilleman
	 Publisher:	Simon	&	Schuster	 January	2015

The Great Race recounts the story of a century-
long battle between automakers for market 
share, profit, and technological dominance—
and a race to build the car of the future.

The	world’s	great	manufacturing	juggernaut—
the	$2	trillion	automotive	industry—is	in	the	throes	of	a	revolution.	Its	
future	will	 include	cars	Henry	Ford	and	Karl	Benz	could	scarcely	have	
imagined.	They	will	drive	themselves,	won’t	consume	oil,	and	will	come	
in	radical	shapes	and	sizes.	But	the	path	to	that	future	is	fraught.	The	top	
contenders are two traditional manufacturing giants, the United States 
and Japan, and a newcomer, China.

"Have the wisdom to walk away from things and 
people that aren't good for you." 

- Thema Davis
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Computer Line

"Our	mission	is	to	empower	every	person	and	every	organization	on	
the	planet	to	achieve	more.	This	mission	is	ambitious	and	at	the	core	of	
what our customers deeply care about." 

Microsoft	CEO	Satya	Nadella  said on	25	June	'15	while	addressing	the	
employees to discuss about the upcoming Windows 10 launch and how 
to achieve "inter-connectedness."  He laid out a road map for the new 
fiscal year, reinforcing changes and revealing the above mission statement. 

Between executive-speak and 
motivational	 sentiments,	 the	 CEO	
set a tone for the year ahead, and re-
iterated Microsoft's focus on mobile. 
"Today, we live in a mobile-first, 
cloud-first world, and the transfor-
mation we are driving across our 
businesses is designed to enable Mi-
crosoft and our customers to thrive 
in this world," Nadella  added in his 
message.

In	 particular,	 Nadella	 in	 this  	
message talked about continuing Microsoft's four-decade evolution, with 
programs	like	OneWeek	and	Hackathon,	customer	feedback	loops,	and	
attempts at diversity.

"We will need to innovate in new areas, execute against our plans, 
make some tough choices in areas where things are not working and solve 
hard	problems	in	ways	that	drive	customer	value,"	he	continued.	"I	really	
do believe that we can achieve magical things when we come together as 
one team and focus."

Those	tough	choices	likely	include	the	departure	of	four	top	Microsoft	
executives,	who	left	as	part	of	an	effort	to	"drive	engineering	alignment."	
That	came	barely	a	month	before	Redmond	releases	its	brand	new	operat-
ing	system,	Windows	10,	on	July	29.

Earlier	in	July	2014,	five	months	after	taking	over	as	Microsoft	CEO,	
the	company	chief	had	sent	a	lengthy	memo	to	Microsoft	staffers in	Red-
mond, encouraging them to reinvent productivity, evolve the company's 
culture, and "obsess" about the customer.

Satya Nadella, CEO 

About Microsoft's Plans  
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Auto Line

'Thank You' Gesture
For Vehicle(s) Behind

With the overcrowding of vehi-
cles on the roads these days, driving 
is not fun. People rush, are cranky, 
and often provide you with an array 
of	colorful	words	and	gestures.	There	
are others too, who restore your faith 
in humanity by giving you room to 
change lanes, don’t crowd too close to 
the back of your car, and aren’t com-
pletely stone-faced when you pass by.

If	you	want	to	show	thanks	to	the	
kind drivers on the road and don’t believe a simply wave is enough, why 
not show how happy you are?   MotorMood is a device to do just that by 
allowing you to show your appreciation to anyone who is kind enough 
to	give	you	room	on	the	road	ahead	of	them.	It	is	mounted	on	the	rear	
window, and once we press the button it will illuminate for around six 
seconds	before	shutting	off.

Another version,  Drivemocion to be affixed to the inside of the rear 
car window via power suction cup, can be operated by a remote control 
from the front of the car. When  a button is pressed, it displays emoticon 
messages	to	motorists	behind. The	Drivemocion	comes	in	several	models,	
which have several options for message displays - a smiley face, winking 
face,	an	“Ooooo”	face,	plus	two	words	of	“sorry”	and	“thanks”.

In	Switzerland,	when	you	allow	a	public	transport	bus	to	move	into	
the	mainstream	from	a	bus	stop,	you	often	see	a	'Thank	you'	(Of	course,	
in German) displayed at the back acknowledging your nice gesture.

The	truest	indication	of	gratitude	is	to	return	 
what you are grateful for. 

- Richard Paul Evans
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Researchers of engineering firm 
Bosch, together with scientists at 
the	Max-Planck	Institute	(MPI)	for	
Solid State Research, have created 
a graphene-based magnetic sensor 
100 times more sensitive than an 
equivalent device based on silicon.   

Bosch has long been involved 
in sensor technology, notably in 
the	automotive	sector.	In	2008,	the	
company expanded beyond its pres-
sure, acceleration and gyroscopic 
motion sensors, to geomagnetic, 
temperature, humidity, air quality and sound pressure devices, includ-
ing for use in consumer electronics devices such as mobile phones.    

Bosch’s	magnetic	sensors	are	based	on	the	Hall	effect,	 in	which	a	
magnetic	field	induces	a	Lorentz	force	on	moving	electric	charge	car-
riers, leading to deflection and a measurable Hall voltage. Sensor per-
formance is defined by two parameters: (1) sensitivity, which depends 
on the number of charge carriers, and (2) power consumption, which 
varies	inversely	with	charge	carrier	mobility.	It	is	high	carrier	mobil-
ity that makes graphene useful in such applications, and the results 
achieved by the Bosch-led team confirm this.

On	a	direct	comparison	between	the	sensitivity	of	a	silicon-based	
Hall	sensor	with	that	of	the	Bosch-MPI	graphene	device,	the	silicon	
sensor	has	a	sensitivity	of	70	volts	per	amp-tesla,	whereas	with	the	bo-
ron	nitride	and	graphene	device	the	figure	is	7,000.	That	is	two	orders	
of magnitude improvement.

[For details: http://graphene-flagship.eu]

Graphene-based Magnetic Sensor
Supersensitive in its Class

Tech Line

When someone walks away from you, it's not the end of 
your	story.	It's	the	end	of	that	character's	role	in	your	story.	

- Author Unknown
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Books Scan

The Great Escape: Health, Wealth, and the 
Origins of Inequality
Author: Angus Deaton
Publisher:  Princeton	University	Press,	2013

The world is a better place than it used to be. 
People	are	healthier,	wealthier,	and	live	longer.	Yet	
the escapes from destitution by so many has left gaping inequalities between 
people	and	nations.	In The Great Escape, Angus Deaton - the Dwight D. Eisen-
hower	Professor	of	Economics	and	International	Affairs	in	the	Woodrow	Wilson	
School	of	Public	and	International	Affairs	and	the	Economics	Department	at	
Princeton University - tells the remarkable story of how, beginning 250 years 
ago, some parts of the world experienced sustained progress, opening up gaps 
and setting the stage for today's disproportionately unequal world. Deaton takes 
an in-depth look at the historical and ongoing patterns behind the health and 
wealth of nations, and addresses what needs to be done to help those left behind.

Deaton describes vast innovations and wrenching setbacks: the suc-
cesses of antibiotics, pest control, vaccinations, and clean water on the 
one	hand,	and	disastrous	famines	and	the	HIV/AIDS	epidemic	on	the	
other. He examines the United States, a nation that has prospered but is 
today experiencing slower growth and increasing inequality. He also con-
siders	how	economic	growth	in	India	and	China	has	improved	the	lives	of	
more than a billion people. Deaton argues that international aid has been 
ineffective	and	even	harmful.	He	suggests	alternative	efforts--including	re-
forming incentives to drug companies and lifting trade restrictions--that 
will allow the developing world to bring about its own Great Escape.

Demonstrating how changes in health and living standards have trans-
formed our lives, The Great Escape is a powerful guide to addressing the 
well-being of all nations.
 Table of Contents:
Preface  
	 Introduction:	What	This	Book	Is	

About  
1.		The	Wellbeing	of	the	World  
PART I LIFE AND DEATH
2.		From	Prehistory	to	1945  
3.		Escaping	Death	in	the	Tropics  
4.		Health	in	the	Modern	World  

PART II MONEY
5.  Material Wellbeing in the 

United States  
6.		Globalization	and	the	Greatest	

Escape  
PART III HELP
7.		How	 to	 Help	 Those	 Left	 Be-

hind    Postscript: What Comes 
Next?  
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Books Scan

Robert's Rules of Order Newly Revised,  
11th Edition
Authors: Henry M. Robert III and  Daniel 
H. Honemann
Publisher: Da Capo Press  2011

Henry Martyn Robert was an engineering of-
ficer in the regular Army. Without warning he was 
asked to preside over a public meeting being held in 
a	church	in	his	community	and	realized	that	he	did	
not	know	how.	He	tried	anyway	and	his	embarrassment	was	supreme.	This	
event, which may seem familiar to many readers, left him determined never to 
attend another meeting until he knew something of parliamentary law.

Ultimately, he discovered and studied the few books then available on the 
subject. From time to time, due to his military duties, he was transferred to 
various parts of the United States, where he found virtual parliamentary anar-
chy,	since	each	member	from	a	different	part	of	the	country	had	differing	ideas	
of correct procedure. To bring order out of chaos, he decided to write Robert's 
Rules of Order, as it came to be called.

This	is	a	book	on	parliamentary	procedure	for	parliamentarians	and	any-
one	involved	in	an	organization,	association,	club,	or	group.	It	is	an	author-
itative guide for conducting meetings and assemblies in a smooth, orderly, 
and	fairly	way.	This	newly	revised	edition  is	the	only	book	on	parliamentary	
procedure	to	have	been	updated	since	1876	under	the	continuing	program	
of review established by General Henry M. Robert himself, in cooperation 
with	the	official	publisher	of	Robert’s	Rules.	The	eleventh	edition	has	been	
thoroughly revised to address common inquiries and incorporate new rules, 
interpretations, and procedures made necessary by the evolution of parliamen-
tary procedure, including new material relating to electronic communication 
and	“electronic	meetings.”
Contents:

Part	I: Why Have Rules? -  	 	Chapter	1:	The	"Why	and	Wherefore"	of	
Meeting Rules

Part	II: So You're Going to a Meeting - Ch.  2: What Happens at a Meet-
ing?
3:	 How	Decisions	Are	Made	at	a	Meeting:	Handling	Motions
4:		Debate
5:  Amendments
6:	Postponing	and	Referring	to	a	Committee
7:		How	Can	a	Group	Change	Its	Mind?
Part	III: Voting and Elections -  Chapter 8: Voting
	9:		Nominations	and	Elections
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Journals Scan

Scientific American
 May 2015

No	one	likes	to	be	“in	the	dark”	about	what	is	go-
ing	on	around	them,	especially	in	times	of	peril.	Yet	
when night overtakes a continent or ocean, scientists 
and forecasters suddenly lose important satellite im-
agery in the visible-light range—information that can 
reveal swirling storms, the choking smoke of wildfires, massive chunks of sea ice 
that threaten ships, and much more.  A new sensor called the Day Night Band is 
beginning	to	fill	that	void.	Part	of	the	Visible	Infrared	Imaging	Radiometer	Suite	
flying on the Suomi-NPP satellite, the instrument is so sensitive that it can meas-
ure the glow of a single streetlamp, the deck light of a lone boat in the middle of 
a	pitch-black	Atlantic	Ocean	or	a	flickering	gas	flare	in	the	vast	North	Dakota	oil	
fields. Even on a moonless night, the sensor can discern clouds and snowfields, il-
luminated by the atmosphere's own faint, nocturnal environment.

This issue of Scientific American presents a vivid view of this topic.
Highlights of Other Contents:
• 	 Search for a New Machine:  With the end of Moore's law in sight, chip manufactur-

ers are spending billions to develop novel computing technologies.
•   Waves of Destruction: Towering seas can smash sea ice, with far-flung effects on 

climate and nature.
•  Rise of the Tyrannosaurs: New fossils put T. rex in its place.
•  Cellular Small Talk: Neighboring cells exchange molecular information via chan-

nels that directly connect them. Disruption of this signaling system can lead to dis-
orders ranging from hearing loss to heart disease.

Part	IV: Bylaws and Other Rules and How to Use Them - Ch. 10: What 
Are the Basic Types of Rules?
11:	How	Are	Rules	Enforced	and	How	Are	They	Suspended?

Part V:  Beyond the Basics - Ch. 12: Looking Up the Rules: How to 
Use Robert's Rules of Order Newly Revised
13:	Frequently	Asked	Questions
14:	A	Summary	of	Motions

Part	VI: So You've Been Elected (or Appointed) ... Ch.  15: President or 
Vice-President
16:	Secretary;  17:	Treasurer;	 18:	Board	Member;	  19:	Committee	Chair-

man or Member
20: Convention Delegate or Alternate 
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Journals Scan

FORTUNE 500   15 June  2015
America’s Largest Corporations 

This	 issue	 of	   Fortune	 500	   shows	 60	 years	
of growth of top U.S. based companies from 
1955.	They	had	$12.5	trillion	in	revenues	last	
year,	2014.	Prior	to	1995,	the	Fortune	500	list	
excluded	“service”	sectors	like	financials	and	re-
tail;	 today	Citigroup	 and	Walmart	 occupy	dominant	positions.	The	
algorithmic growth of sectors like healthcare and technology has cre-
ated	a	new	class	of	corporate	giants.	And	while	the	500	of	1955	earned	
most of their revenues in the U.S., the biggest companies of 2015 sell 
to the whole world.

Here are some highlights of the Fortune 500  U.S. Corporations:

•	 Wal-Mart Stores - No.1 in the list
    Revenues:	$485.7	Billion;	Prof-

its:	 $16.4	Million;	 Employees:	
2.2 Million

•	 Exon Mobil	-	No.	2	in	the	list;	
Revenues:	 $382.59	 Billion;	
Profits:	$32.2	Million

•	 Apple	 -	 No.	 5;	 Revenues:	
$182.8	 Billion;	 Profits:	 $39.5	
Million

•	 General Motors	-	No.	6;	Rev-
enues:	$155.93	Billion;	Profits:	
$3.95	Million

•	 General Electric	-	No.	8;	Rev-
enues:	$148.23	Billion;	Profits:	
$15.2 Million

•	 Hewlett-Packard	 -	 No.	 19;	
Revenues:	 $111.45	 Billion;	
Profits: $5.01 Million

•	 IBM	 -	 No.	 24;	 Revenues:	
$94.13	Billion;	Profits:	$12.02	
Million

•	 Boeing	 -	 No.	 27;	 Revenues:	
$90.76	 Billion;	 Profits:	 $5.45	
Million

•	 Amazon.com	 -	 No.	 35;	 Rev-
enues:	 $88.95	 Billion;	 Loss:	
$241	Million

•	 Microsoft	-	No.	31;	Revenues:	
$86.83	Billion;	Profits:	$22.07	
Million

•	 Google	 -	 No.	 40;	 Revenues:	
$71.49	Billion;	Profits:	$14.44	
Million

•	 Pepsico	 -	 No.	 44;	 Revenues:	
$66.69	 Billion;	 Profits:	 $6.51	
Million

•	 Intel	-	No.	2;	Revenues:	$55.87	
Billion;	Profits:	$11.70	Million

•	 Coca-Cola -	No.	63;	Revenues:	
$45.99	 Billion;	 Profits:	 $7.09	
Million
The	 magazine	 will	 follow	

with its Fortune 500 - Global 
issue, usually in August, pre-
senting the top 500 corporations 
of the world.
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The Last Word

"I	walk	slowly,	but	I	never	walk	backward."	
- Abraham Lincoln
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