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With mobile phones experi-
encing a phenomenal
growth in India, I see it as
an emerging device for
Internet access that will

grow in the future. For a country of a billion
population, the number of internet sub-
scribers, 35 million of which only 7 million
are on broadband, is far too low. At nearly a
million new subscribers a month, mobile
could be  the next big thing.

How will this happen? 
I believe that one of the key difference

between being an entrepreneur as opposed to
being  CEO of an established  company is the
need to re-invent one self every 2-3 years as
the business environment changes. With
every stage of evolution of technology, an en-
trepreneur need to ask what should I do next,
where do I  go next.  But one must also re-
member  that if you  move too fast  the con-
sumer may not be ready for such fast
change. 

For example look at this  pic-
ture. This is a picture of a motor
car from 1885 and was then
called not a “car” but  was
known as a  “horseless car-
riage”. It was a horse carriage
with a petrol engine  fitted on
it at its rear... This design for a
“car”  remained a market leader
for nearly twenty years because
users were not prepared to accept
any other design- the preferred a fa-

miliar horse carriage look. . It was only in the
early 1900’s  that Henry Ford and others were
able to substitute this design with that of the
“car” that we are now familiar with.  Today,
a 100 years later, the look and feel of a car is
almost the same as what was designed by
Ford with the exception of engine being in
the front rather than back. This shows that
how reluctant  consumers are to adapt to
something new.

Similarly,when a new industry
emerges such as today’s Internet, it
takes 10 - 15 some times 20 years to
for people to leave the old and adapt
to the new. Before I started Red-
iff.com, I was managing a media
company, Rediffusion and also mak-
ing and selling UNIX boxes. Red-
iff.com was born as a combination
of the two — bringing media on to
Internet. In the beginning there was
only a text based browser available
so all we could play around with
was ‘text content’ and connecting it
to other relevant ‘text content’ by
hyper linking with the URLs. A little
later came the  Mosaic Browser
from the University of Illinois
which enabled multimedia content
like  graphics, audio, and video. And
we immediately began work shifting
the entire website on the new
browser so that people could  enjoy

something more than just text based
information. But throughout those
years,  users pushed us to continue
to mimic the format of a daily news-
paper with the homepage crammed
with multiple boxes and news slots.
Just as early motor car users would
not accept anything other than a
horseless carriage design.

But  successful companies are
those that have the courage to re-in-
vent themselves, sometimes faster
than their users are ready to go.
Today after nearly 15 years, we made
the change to our home page to get
away from the newspaper look.

We have over  a million users a
month in the U.S. They told us that
it is very distracting to them to be
bombarded with ads every time they
access our home page. Also about 10
percent of U.S. users already access
us from their  mobile phone. So we
have done away with ads on our
home page and have prepared our-
selves to take a hit on revenue.  

It is easier to do this in a reces-
sion than in a boom period. Hence,
Rediff has re-invented itself.

After mobile for Internet access,
mobile for social networking could
be  the next big opportunity in India.
According to Comscore report, In-
dian social networking sites have
seen a  big growth. 

However, social networking
is  not just about a boy-
meets-girl on the Internet
but much more than that.
With such a high growth
in traffic, it is for entre-
preneurs like you to
come up with innova-
tive ideas to extend
the usage of social
networking to other
more serious areas.
Our MyPage on red-
iff.com is an attempt
to do that.  si

ffoorr  aa  SSuucccceessssffuull  BBuussiinneessss

Ajit Balakrishnan, better known as
Rediff CEO, who founded Rediffusion, the
advertising agency we know today as 
Rediffusion DY&R at the age of 22 is al-
ways full of ideas. At the age of 47, he
launched Rediff.com in 1995, when dot-
com was at its heydays. Since then it
survived the great dotcom bust and all
the hurdles came along its way. Ajit Bal-
akrishnan, who has straddled both the old
and the new economy, has always been
positive about the future of the Internet in
India. And today it's becoming
very true. Despite several
constrictions such as ac-
cess and bandwidth
among other things for
the growth of inter-
net, he believes that
social networking
would be the next
big thing and it
will not be just
about a boy-
meets-girl
but much
more
than that
in coming
times.

After mobile for
Internet access,
mobile for social
networking could
be  the next big
opportunity in
India. According
to Comscore 
report, Indian 

social networking
sites have seen a

big growth. 

By Ajit Balakrishnan

iinn  mmyy
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Pankaj Sarma (name changed), As-
sociate Professor with an Indian
business school, earns Rs. 1 lakh

every month for evaluating papers writ-
ten by students in the U.S. This is apart
from his salary of Rs. 60,000 as per the
University Grants Commission scale.

Sarma is not the only one. Many In-
dian professors are reaping the benefits
of outsourcing by U.S. management in-
stitutes and universities. A year ago,

India attracted around 10,000 essays for
evaluation. Today, the number has
grown three-fold, to 30,000 essays. Typ-
ically, a professor in India gets paid
around $20 per assessment and checks
120 essays per month on an average, as
a per a prominent business daily.

“The concept is gaining popularity
in India as it not only allows the profes-
sors to make some extra money, but also
helps them get in-depth knowledge on a
particular subject,” said Madan Padaki,
Co-Founder and CEO, MeritTrac, a
Bangalore-based testing firm. According
to experts, outsourcing of such services
to India is part of technical communica-
tion, which is a $100-million market
today and is expected to reach $800 mil-
lion by 2012, and over a billion in 5-6

years. This growth is backed by a surge
in outsourcing demand, improved
human capital and larger domestic cus-
tomer bench.

Technical communication covers a
vast range of products and services,
which include user manuals, instruction
guides, product overviews, white papers,
case studies, brochures, websites, press
releases and process manuals. Cus-
tomers for these services come from var-
ious sectors like IT, outsourcing,
manufacturing, banking, financial and
insurance, education and business con-
sulting. Experts believe that this business
model will not only help the U.S., but
also the Indian institutions by bringing a
new assessment model into practice. 

in

Indian Professors Reap 
Outsourcing Benefits

India to Test World’s Third Largest Solid Rocket Booster in Jan 2010

Indian space agency is expected to take majorstep in January 2010 towards realizing its
next generation rocket by ground-firing the

world’s third largest - in terms of fuel mass and
length - solid rocket booster developed in-house.

An Indian Space Reasearch Organisation
(ISRO) official says that the large solid propel-
lant booster project was taken up nearly a decade
ago and will achieve its first milestone next
month. The 200-tonne solid propellant rocket
booster; designed to power ISRO’s next genera-
tion (geosynchronous launch vehicle) GSLV
Mark III, will be ground tested at India’s space
port Satish Dhawan Space Centre, Sriharikota.

Measured in terms of diameter, ISRO’s
new solid booster will rank second in the
world with 3.2 metre, while that of Space
Shuttle and Ariane measure were 3.6 metre
and 3.05 metre respectively.

While the U.S. recovers the Space Shuttle
booster steel casings for re-use, ISRO has no
such plans as it requires parachutes for soft land-

ing on the Indian seas and the issues relating to
reuse. “The steel casing has to be cleaned of salt
deposits and refurbished for re-use,” says an
ISRO official.

The 42.4-metre-tall GSLV Mark III rocket
with a lift off weight of 630 tonne is being de-
signed to reach towards the heavens sometime
in 2011 carrying communication satellites
weighing upto five tonnes, making India self
sufficient in respect of launch vehicles. The first
stage of the three fuel stage rocket will be two
identical solid boosters strapped onto the sec-
ond stage. The third stage is the cryogenic stage
powered by liquid oxygen and liquid hydrogen. 

ISRO’s existing rockets - the three stages
GSLV and four stages Polar Satellite Launch
Vehicle (PSLV) has a lower carrying capac-
ity. The present GSLV can carry a luggage
of 2.5 tonne to be ejected in geo-transfer
orbit (GTO), while PSLV can sling 1.6 tonne
and 1.1 tonne satellites into polar orbit and
GTO respectively.  si
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gWallet, a virtual currency plat-
form for social media, has re-
ceived $10.5 million in new

funding, bringing the total funding to
$12.5 million. The round of financing
is led by Adams Street
Partners and Trinity Ven-
tures. And, the new fund-
ing will be used to further
gWallet’s international ex-
pansion, with offices
opening in Europe to cater
to the global brands and
advertisers. Currently,
gWallet works with sev-
eral Facebook apps, including
FooPets. 

Founded by Gurbaksh Chahal,
gWallet offers brand engagement op-
portunities across leading social media
and social gaming platforms. Chahal
says, “Social media has brought an

abrupt change in consumer Internet
behavior, where the web experience is
now more of a personal experience, in-
teracting with the people closest to us
rather than reaching out around the

world. Marketers are rush-
ing to be part of this shift
and virtual currency is one
of the most innovative
ways through which
brands can connect with
consumers.”

Social gaming is a lu-
crative business and along
with it, the virtual goods

and currency market has heated up.
Chahal says that virtual gaming is a
$720 million a year business and ex-
pects it to grow to more than $2 billion
in the next three years. Also, the com-
pany hopes to set itself as the leader in
cleaning up the virtual currency space,

which has recently attracted negative
publicity surrounding controversial
consumer ‘offers’ presented in social
games typically found on the most
popular social networking platforms.
gWallet claims that its proprietary
technology and strict ethical standards
will make social media more palatable
to big brands. Based in San Francisco,
gWallet has 20 employees and was
founded earlier this year. 

The real differentiator that keeps
gWallet apart from its competitors is
that it works with brands directly as
opposed to the current affiliate model,
allowing for a single point of account-
ability and transparency, when it
comes to making offers to consumers
in an appropriate way. Besides Offer-
pal, the rivals for gWallet also include
Super Rewards (owned by AdKnowl-
edge) and Gambit.

Atul Jain founded TEOCO
(The Employee Owned Com-
pany) has raised $60 million

from TA Associates, a private equity
firm. TEOCO is a provider of net-
work cost optimization solutions to
communications service providers
worldwide.

“We see this as the beginning of a
new phase in TEOCO’s history, where
we look to add even greater value to
communications service providers
worldwide,” says Jain. According to
the company, it provides cost man-
agement offerings, which include cost
auditing, invoice automation,
payables processing and claims man-
agement. Its routing management so-
lutions help to reduce network

operating costs
through optimal
call routing and
real-time traffic
m a n a g emen t ,
while its revenue
management offerings allow service
providers to identify revenue leakage
and detect fraudulent behavior.

“Venture capitalists come into a
company like TEOCO not because
they need the money, but because they
don’t. They provide liquidity and
growth capital,” asserts Jain. TEOCO
generates a good amount of cash
every year itself and has used that
cash to make a couple of acquisition
in the last few years - Vibrant Solu-
tions in October 2006 and Vero Sys-

tems in October 2008. “Now we will
be a little more aggressive in the fre-
quency or perhaps size of acquisition
we do. This improves our ability to do
a bigger deal,” adds Jain.

Headquartered in Fairfax, Vir-
ginia, TEOCO has offices in the U.S,
UK and India. With an employ base of
250, the company serves more than 50
North American and international
wireless, wireline, wholesale and
cable service providers. 

TEOCO plans to be little more dis-
ciplined in the investment of raised
fund, which can help the company to
grow its international footprint. The
future of TEOCO looks more bright as
Dan Baker, Research Director at Tech-
nology Research Institute (TRI) says
that the revenue assurance market is
expected to grow at a compound an-
nual growth rate of six percent to reach
$2.23 billion by 2013.  si

ggWWaalllleett  RRaaiisseess $$1100..55  MMiilllliioonn  iinn  FFiirrsstt  RRoouunndd  FFuunnddiinngg  

TTEEOOCCOO  SSeeccuurreess  $$6600  MMiilllliioonn
ffrroomm  TTAA  AAssssoocciiaatteess  

$ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $

Atul Jain 

Gurbaksh Chahal

Indian women may not have pro-portionate representation in com-
panies, but they are better off than

women elsewhere. About 11 percent
of 240 large companies - Indian-
owned as well as multinational, pri-
vate as well as state-owned - have
women CEOs, according to a study by
executive search firm EMA Partners.
In comparison, only three percent of
the Fortune 500 companies have
women CEOs. 

“Amongst private and foreign
banks, women almost outnumber men.
This has been helped in no mean
measure by women from ICICI bank,
who have joined other financial insti-
tutions in recent times,” said EMA
Partners Managing Partner, K Sudar-
shan. In the Fortune 500 list, only
seven percent women CEOs are from

financial services. In Indian scenario
women like Chanda Kochhar the Man-
aging Director and CEO of ICICI
Bank, ex-ICICI Prudential Chief
Shikha Sharma who now heads Axis
Bank and Kalpana Morparia, Country
Head of JP Morgan are some of the
most prominent ones.

Also, about 11 percent of the Indian
women CEOs are in the media and an-
other 11 percent in pharmaceuticals.
Kiran Mazumdar-Shaw is the Chair-
man and Managing Director of Biocon
and Villoo Morawala Patel is the
Founder, Chairman and Managing Di-
rector of Avesthagen. Eight percent are
in consulting and another eight percent
in FMCG and consumer durables. The
big names here are Vinita Bali of Bri-
tannia and Nadia Chauhan of Parle
Agro. Four percent each can be found

in manufacturing and IT and IT-enabled
services. But, in the Fortune 500 list, 48
percent of the women CEOs came from
FMCG and consumer durables. Manu-
facturing and IT and IT-enables serv-
ices returned 13 percent each.

However, most experts say that
women are under-represented in corner
offices across the world. “Given that
roughly about 50 percent of our popu-
lation is female, that about 50 percent
of staff is female in most markets, the
gender is hugely unrepresented in
boards and at the CEO level,” said
EMA Partners International Chairman
James Douglas. According to various
studies and EMA Partners’ estimates,
there is no shortage of female talent. In
Germany, over 25 percent executives
are women, in the UK more than 30
percent and in France over 35 percent. 

More Women CEOs in India than U.S.

With cellphones gaining pop-
ularity with each passing
day, new innovations can

lead to faster adoption of this device
among the people especially in a coun-
try like India. In this context, Chief
Mentor of IT major Infosys N.R.
Narayana Murthy said that mobiles
can even intensify competition with
newspapers if the screens are larger. 
Murthy said that including a button on
the mobile phone to enlarge the screen
could be a solution. “By pressing a
button if the screen on a mobile hand-
set enlarges to some 6x8 inches it
could become a platform for viewing
news. Again on the click of the button,
the screen should contract to its origi-
nal size,” Murthy added. 

According to Murthy, there are de-

velopments taking place on a similar
concept. “A thinking on these lines, I
am told, is going on. Once this hap-
pens, the mobile could become a more
powerful medium,” he said. Murthy
also felt that use of TV bandwidth for
Internet could bring down the cost of
broadband significantly.

Today, close to 400 million people
in India own mobile phones and hav-
ing able to read a newspaper on the
handset could be a major benefit to
many users. With more people in India
starting to use their mobile phones to
access Internet, there are lot of oppor-
tunities emerging in the country to use
more innovations. In fact, 15-20 per-
cent of the mobiles are internet
equipped and the number of Indians
using their mobiles to go online has in-

creased from 16 million in 2006 to
about 40 million now.

With a lot of debate going on about
the younger generation getting lonelier
by using Internet as a medium to com-
municate with each other, Murthy said
that he still prefers face-to-face-
interactions with his friends and not
the online method.  si

Wider Mobile Screens @ One Click
can Take on Newspapers: Murthy

Narayana Murthy 

in



To his competitors, Sujal Patel is now a name
to reckon with. His company Isilon Systems,
in the clustered storage space, has not only
earned its position as the fastest growing
technology company in North America, but

in the five years of selling its products, Patel has
transformed the company from zero sales, into a com-
pany with a $100 million run rate, $80 million in cash,
and no debt. 

“Slightly better is not a good term,” says Patel, the
CEO of Isilon Systems and a pioneer in the clustered
storage space. “For a technology to be adopted in an
existing market, you really need to have a technology
that is substantially better — 10 (times) better than
what is in the marketplace today,” adds Patel. “It has
to be so much better that it is overwhelming for peo-
ple who buy that product and service.” When Patel
says so, he is not being merely theoretical. The unsa-
tiated desire to bring out the best led this 35 year old
entrepreneur to steer his company successfully, in a
market space, which was crowded by biggies like EMC
and NetApp; not to mention the 250 odd startups in
the storage space. 

By Vimali Swamy

Cover Story

Sujal Patel
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Patel founded Isilon at the age of 26.
Prior to this, Patel spent his initial career
days at Real Networks. As an engineer,
Patel used to solve some of Real Net-
works’ most complex back-end opera-
tional challenges. That experience gave
him the insight for a new type of solu-
tion, a type of virtualized storage opti-
mized for media. His experience gave
him the insight to a real customer need,
and his deep technical knowledge gave
him the ability to spot a solution. 

“I saw that customers couldn’t keep
up with the storage demand,” explains
Patel. “I realized that initially it would
be mostly media, post production and
special effects companies that would
buy into unstructured data, but knew that
in 10 years time, it was going to spread
to most of the enterprise. This year has
been the crossover year for unstructured
data.” Isilon began by selling into the
digital content, media, film, entertain-
ment, and then web industries, and then
expanded from there into life sciences,
engineering, and to the enterprise space
in general. 

But wasn’t 26 too early an age? Not
for Patel. His enthusiasm, passion and
determination covered his lack of expe-
rience. “I had always wanted to be an
entrepreneur and do things on my own;
create things that could have a wide im-
pact. And I did not want to wait 10-15
years, treading cautiously at every step
before taking the plunge. So when I got
the chance to found Isilon, I jumped at
the opportunity,” beams Patel.

That’s also a reason which led ven-
ture capitalists to take this 26 year old
lad seriously. A few months after Patel
founded Isilon in 2001, the NASDAQ
came down crashing, bringing the ‘Dot
Com Burst’. The venture capital market
was in disarray. With the existing com-
panies dropping their revenues, there
was not much hope for new companies
to find potential investment. To make
matters worse, there were about 250
other startups in the storage space. Patel
was undeterred. Sure about his ideas, he
approached close to 40 venture capital-
ists, and with perseverance, eventually
he managed to gain their confidence.
Five months after the company’s begin-
ning, Patel had managed to raise $8.4
million venture capital in what was one
of the toughest markets to raise money. 

But all was not rosy yet. The road
ahead proved to be more challenging
than raising the funds. The next three
years were spent in building the prod-
ucts. Developing the company’s IP not
only took a tremendous amount of
money, but also ate in to the time to
get into the market. By the time the
product was ready to debut in the mar-
kets in 2003, the company’s debt was
near $20 million.

Still undeterred, Patel knew that
once the company began to generate
revenue; it was hardly a matter of a
few months before the company
would eliminate the debt  and grow. In
the next three years, the company con-
tinued its steep climb, eventually
going public in December 2006. 

Cruising over Obstacles
Not only confident and unshakable,
Patel is also a man of clear vision, with
no illusions about his capabilities. At
26, as the Founder of the company, he
served as the CEO for the initial three

years. But he knew that, if he wanted
to make Isilon the next big thing in
storage space, he needed someone
who knew the dynamics of running a
large organization. He promptly
stepped down and appointed as a new
CEO, who knew what it takes to grow
into the larger league. “I floated the
company but knew my limitations in
the business front. We had three prod-
ucts ready to debut in the market and if
we wanted then to succeed, we needed
an expert who knew the right strings
to pull,” says Patel. His focus and
timely decisions were fruitful in the
subsequent years when Isilon was on a
dream run, literally growing at 200
percent year-on-year. By the time the
company went public, it was a $60
million company. 

But Isilon’s splendid growth was cut
short when calamity struck the markets
again in 2007. Though the company had
been growing exponentially, it was not
able to scale to the next level of growth,
and when recession took over, Isilon’s
growth figures dropped drastically from
200 to 40 percent.. Dark clouds were be-
ginning to loom ahead as the market
conditions and the board, investors,
shareholders and customers started rais-
ing a doubtful eye over the leadership. It
was time to make new decisions and
Patel decided to reinstate his position as
the CEO without much hesitation. 

“My goal was to see Isilon become a
$100 million company by 2007 and be-
come a player to be reckoned in the $4
billion global storage market for its tech-
nology. And we were still $40 million
short. I knew that despite the economic
instability, the company I had founded
had great potential if one could maxi-
mize it,” says Patel. 

Patel has never been known to take a
conventional path in his life. He is also a

man, who does not bother about others
opinion about him. This is exactly what
he did when he took over as the CEO.

To start with, he re-structured the en-
tire organization, replacing every execu-
tive in the management, including CTO,
CFO, Head of engineering, Head of op-
erations and others. Such an action is
quite unheard of, especially immediately
after a company had gone public. 

After replacing significant portions
of the senior leadership team, Patel
brought on board executives, who had
significant experience in growing com-
panies and had incredible track record of
success. “To my disappointment, I saw
the entire team had just been the same
since I had started the company and over
the years they became too comfortable
in their roles. If the company had to
grow, it needed people who had the zeal
and a fire in their belly to achieve the
next,” he explains. 

Next, Patel began revamping the
business strategy by reaching out to the
broader enterprise segments. It was not
easy. The segment he wanted to target
comprised of Fortune 50 companies
who did not have much expectation
from a startup like Isilon. With the orga-
nizational re-structuring, he completely
overhauled the company’s services and
products to meet the expectations of the
large enterprise customers. Eventually,
more and more Fortune 50 companies
began to adopt Isilon’s products.

Finally he decided to increase the
company’s focus on R&D. Innovation
has always been an essential part of his
life. A very innovative and inquisitive
person, Patel is known to get at least
six ideas every day. Even as a kid he
was known for asking around 500
questions about everything under the
Sun. Thus, Patel diverted about 25 per-
cent of the company’s revenue to-
wards R&D and fostered innovation
within the organization.

The risk he had taken eventually
paid off as the company’s revenues im-
proved and the business became more
predictable. By the time the third quarter

of 2009 ended, not only the operating
expenses were down in absolute dol-
lars,even the growth margin was signif-
icantly higher, and because of that, today
the business is in a position for a better
breakthrough. A man of action and not
words, Patel silenced the people who
once questioned his leadership.

So what drives this confident and

zealous man? It is the self-belief, passion
and the creative way of looking at prob-
lems and coming up with solutions, says
Patel. Even during his college days,
while working on the Internet, he looked
for opportunities to think about new
ways, solve problems, or to bring inno-
vative techniques/technologies to the
market place.

To most he comes across as a person
with true perseverance. On the contrary
he admits being very impatient which is
important if you want to continually
drive yourself.  Though many have
judged his confidence, as over-confi-
dence, Patel is not perturbed. 

“I’m not emotional when it comes to
making decisions. I founded the com-
pany at 26, when I had only technical
knowledge and not much business acu-
men. So I stepped down as the CEO. But
by 2007, I had the belief that only I could
turn around the company and took over
as the CEO again. But then I had also
broadened my skill set, and especially
honed by business skills.”

To run a business successfully, it is
also important that one should be honest
with oneself, the team and the stake-
holders. The foremost thing that Patel
did after taking over the company was
to communicate with customers and
partners and update them about the hap-
penings within the organization, rein-

stating their faith in him and the com-
pany. “I went and talked to each of our
investors and customers, telling what we
planned and how much earnings we ex-
pected through the quarters. I believe
that apart from your technology offer-
ings, one reason companies want to do
business with you is the goodwill you
develop in tough times,” says Patel.

A Step in to the Future
Patel believes that the storage industry
is in a gigantic progress and the market
will be growing at an average four per-
cent for the next five years. The data
in the IT world is growing tremen-
dously with data in the enterprise dou-
bling every 18 months. As
unstructured data continues to be the
dominant form of data within the en-
terprise, organizations are experienc-
ing significant challenges with the
traditional stored products. For play-
ers like Isilon, this is the opportunity
and the talent lies in capitalizing on the
changes that are occurring in the field. 

In the next five years, Patel hopes to
continue solving robust problems and
having happy customers. “Over the
course of the next five years I want
Isilon to be a bigger and better organi-
zation with a bigger market share and
solve some of the toughest problems.
We have innovation and if we follow
the execution of the growth strategy, our
foot hold will be stronger.”

Things seem to be sailing smooth
for this perky entrepreneur, but for all,
one knows he might be plotting his next
step to go bigger and better. It is said
that ‘Fortune favors the brave’ and Patel
who has successfully cruised through
not one but two of the worst economic
downturns, just proved it right.  si

His experience gave him the insight to a real 
customer need, and his deep technical knowledge
gave him the ability to spot a solution.

Even during his college days,while working on
the Internet, he looked for opportunities to think
about new ways, solve problems, or to bring 
innovative techniques/technologies to the 
market place.

Sujal at 26
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The user interaction becomes the
best mantra for any electronic
manufacturing firm to stay ahead

in the game, facilitated by the microcon-
trollers. The $17 million market for mi-
crocontrollers or miniature computers is
hidden inside a number of products rang-
ing from LED powered microwaves, au-
tomobiles to any remote-controlled
devices. Fulfilling the five factors, which
comprise user interface, connectivity,
display, low power and high voltage, the
embedded microcontrollers are well-
poised to grab a larger pie in the $250
million semiconductor market. 

It has been a huge cost redeemer
making product revamp easy. For display
issues, there are the microcontrollers that
help easy interface with large
display using the coder VGA technology.
And to tweak the power buttons, there
are these embedded computers that al-
lows a device to function at extremely
low-powered modes.

The huge opportunity that lies in the
sector can augment the spirit of entrepre-
neurs of the embedded sector, however,
the downside that mars the spirit is the
lack of availability of risk capital. So, to
pull up the tentative entrepreneurial stint

as a fulfilling business plan in the mar-
ket, the newbies have to shake hands
with the established corporates as part-
ners. The entrepreneurs have to be ob-
servant of the market demands and bit by
bit expand their offerings to meet the
consumer needs. With the strategies in
place and a strong foray into the embed-
ded sphere, has been a boon to the Asian
regions. The companies are fostering
their expansion plans over the regions as
Asia takes number one position in mar-
ket share with a huge difference of nearly
10 percent as compared to next big mar-
ket of Europe.

Microcontrollers Revamping the
Electronic Industry
Steve Sanghi, CEO of Microchip.
Headquartered in Chandler, Arizona, Microchip is a manufacturer of program-
mable micro controllers and related specialty memory products. 

Sai Gundavelli, Founder & CEO of Solix Technologies. 
The enterprise data management solutions provider Solix, pioneered the concept of Enterprise Data
Management, providing a worldwide infrastructure platform to manage data across all segments. 

There is a continual growth in the
Semiconductor industry, how-
ever, it is one-sided. The opportu-

nities for new players with niche
products are turning limited as they fail to
show any technology differentiation. To
adopt core differentiation, the cost factor
involved for the companies is expensive.
The expense at times reaches $70 million
before a startup can gauge its success. So,
they turn monotonous using the same
semiconductor technology, subset li-
braries and EDA (Electronic Design Au-
tomation) tools. This becomes an
advantage for the established bigwigs,
who can divulge more capital to gain
traction. 

To bring cost effectiveness to enrich
the startups, there is a new revival in the
market to control the cost in the memory
portion of the circuit, implying better
memory and performance at low cost.
The cost factor aside, three mega-shifts
are witnessed in the market. Firstly, the
consumer products from TVs, cam-
corders to VCRs are increasingly taking
to high-definition, and the semiconductor
industry is churning out solutions to help
the devices to support high definition
through coding and decoding. Secondly,
the market is gradually moving towards
video over Internet protocol (IP) and this
demands a lot of innovation in the semi-
conductor arena. Finally, there is an ac-

cess to high level bandwidth.  These
trends tend to complement each other as
with the use of higher bandwidth through
wired and wireless technologies the
Video Over IP becomes possible, and
VOIP also requires high-definition.

As new trends gain momentum,
the overall development turns too ex-
pensive, and the challenge lies in be-
coming a low cost operation, than
being a capital intensive one. Cutting
edge technology and overseas opera-
tion can steer the companies towards
low cost operations. So, to banish the
disadvantage, the startups have to re-
furbish the technologies, which unveil
the need of cost effectiveness.  si

Cost Effectiveness to Bring Growth
Momentum in Semiconductor  
Prakash Agarwal Co-Founder and President, CEO of iKoa. 
The fabless semiconductor company, iKoa, provides low-power, high-performance semi-
conductor products for consumer mobile devices in the mobile communications, entertain-
ment, and personal computer markets.Prakash Agarwal

Steve Sanghi
Sai Gundavelli

Enterprise Software Picturesque:
A Future Perspective

Cost Efficiency, Differentiation to
Drive IT Service Momentum 
Niraj Tenany is the CEO and a Co-founder of Netwoven, 
A California based firm that focuses on Enterprise Content Management, Business Intelli-
gence and Business Process Management with Microsoft technologies

The IT services line has been al-
ways popular, with cost mini-
mization riding the base of the

product quality. There is an increase in
the market based line as opposed to cus-
tom application or SAP application. To
improve IT processes’ cost efficiency,
companies have begun to rely on open
standards for hardware and software.
They agree company-specific quality
standards with their IT service provider,
measured in terms of predefined param-
eters.

Service providers have to understand
and manage their customer experiences

if they are to retain subscribers and gen-
erate profits. The industry will see more
of a change through analytical approach
of the consultants. They will be more in-
clined towards improving the processes
through an analysis of the present re-
sources instead of added deployments. 

The analytical approach brings the
need of a certain level of maturity
among the entrepreneurs. Herein, lies
the challenge for entrepreneurs, where
they have to constantly be on guard to
produce the best blue-print for any cus-
tomer to achieve the best ROI and the
result should always be better than the

previous for every customer they ac-
quire. Any newbie who wants to delve
into the huge IT services market, which
is expected to top $1 trillion by 2012,
they have to bring in the expertise
which transcends beyond the expertise
of the likes of Microsoft. There should
be a focus specialization instead of try-
ing to be a master of all services. If
scores of services are added in the com-
pany for the sake of competing with
everyone, then the specialization does-
n’t remain and so, there won’t be a dif-
ferentiating factor, which is important
for any company to sustain.  si

Niraj Tenany

CEO SPOTLIGHT

Adecade from now corporate IT
will look very different from
today. All organizations will

buy nearly all their computer func-
tionality and infrastructure above the
desktop on the utility model — deliv-
ered via the network from central
computer service providers. The only
exceptions will be the relatively few
applications that provide true compet-
itive advantage to a private enterprise
or that shield national secrets for gov-
ernmental agencies. 

Computer architectures will be
highly virtualized, and end-users will
often not know or care what functional-
ity resides on their devices, on a com-
pany server, or out in the Cloud.
Software will be highly integrated, blur-
ring the once-sharp boundaries between

applications. Green technology will also
be taken for granted at all levels, reduc-
ing energy expenditures and, in the data
center, cutting cooling as well.  

The rush to mobile computing will
move handheld technology and appli-
cations forward rapidly, driven by the
advent of new devices such as
Google's mysterious future venture
and increasing network speeds. In a
decade, users will take the ability to
access and use enterprise data through
their phones for granted. And this will
be a worldwide trend, not just limited
to today's First World countries. And
out in that Cloud and remaining pri-
vate data centers, the meaning of “high
performance server” will constantly be
redefined upward, while flash memory
will replace Tier 1 disks. 

Amidst the trends, the big vendors
like Google and Oracle will strengthen
their enterprise software position. The
economy could be tough, as risk capi-
tal will remain hard to find for at least
two years due to the lack of confi-
dence in the economy. The best bet for
entrepreneurs may be ventures that
solve the grim problems of carbon
emission and the economy, like bio-
fuel and lower power devices. To
emerge in this scene, the entrepreneur
has to brood over the core competency
of his product, creating substance that
cannot be replicated easily. Although
fewer startups will find funding, this
focus and the creativity behind the
winning startups will guarantee that
the quality of the products released
will be competitive.  
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Sophisticated data breaches have
made consumers more data secu-
rity savvy as they contend with a

barrage of hackers who have switched
from stealing laptops to creating and dis-
tributing malware. Over 340 million
records have been breached in the last 4
years according to the Privacy Rights
Clearinghouse. This disturbing trend of
data breaches has paved the way for strict
cyber-security legislation across more
than 42 U.S. States making data security
a priority for both public and private or-
ganizations.

The challenges of security and data
privacy will lead to an era, where even
a single critical data element, whether

it’s employee or customer data, will
not be available in the clear inside an
organization. Instead information will
be encrypted in such a way that it is al-
ways protected no matter where it
goes. This renders encrypted informa-
tion useless to cyber-criminals as they
will not be able to use it to perpetrate
fraud.  The ability to decrypt informa-
tion via decryption keys will only be
available through security providers.
This level of data protection requires
highly scalable encryption technolo-
gies not possible with traditional en-
cryption solutions today.

There are always opportunities in
Silicon Valley for entrepreneurs.

There is a great labor pool today, and
while venture capitalists have tight
purse strings they always have capi-
tal ready for good ideas – especially
for disruptive technology. Right now,
the biggest opportunity lies in the
compliance arena, which is a billion
dollar sector with about a third of the
spending within compliance focused
on security products. With organiza-
tions recognizing the need to reduce
risks associated with data breaches
and brand reputation damage as well
as lowering overall costs for protec-
tion of data, security is a great op-
portunity for new and existing
solution providers.  si

Cheap and Deep Gains Traction in
Enterprise Storage 
Murli Thirumale is the CEO of Ocarina Networks. 
The storage solution provider helps organizations control threat from the explosive growth of
unstructured data such as email, documents, graphics, and other media-rich files.

Enterprise storage vendors have to
adapt quickly to two changes.
Firstly, adopt the technologies of

Solid state devices (SSDs), Dedupe and
Cloud and secondly, respond to the trend
of “consolidated selling”.  The advent of
cheaper SSDs or flash storage will
change the landscape of performance op-
timized storage and in the next few years,
this will be the default for “shallow and
fast” storage.  On the “cheap and deep”
front, most of the Terabytes in storage
will be Deduped SATA drives. Finally,
the adoption of cloud storage will be en-
abled by virtualization. The public cloud,

both compute and storage will be largely
used by smaller companies and internet
businesses. 

Emphasis is moving to consolidated
selling of “servers, storage, and net-
working” as a joint strategic bundle at the
top levels to companies. Cisco’s entry
into the server market and HP’s entry
into the network are popular examples of
consolidated selling. However, where the
customer’s preference lies is yet to be de-
termined. They could switch to buying
this bundle from a single vendor or stay
with buying the best of breed in each area
from the vendor who specialize on it.

Some people bemoan the fact that
venture capital is harder to raise. Finding
true compelling customer pain points,
building excellent teams, raising capital
and executing without too many disrup-
tions to achieve true traction are peren-
nial entrepreneur challenges.  The days
of “get lucky” are gone but the days of
“get going” are back and good opportu-
nities abound.  Being an entrepreneur is
still a “great career option” and, more im-
portantly, creating great products and
companies from scratch with a great
team of people has always been “great
for the soul”.

Data Protection Control with Security
Providers not Organizations 

Sathvik Krishnamurthy, is the President and CEO of  Voltage, 
Voltage is an email encryption and end to end encryption software solution provider. 

Murli Thirumale

Sathvik Krishnamurthy

CEO SPOTLIGHT

Today’s tough economy
and financial outlook
provides a sobering re-
minder that an abun-
dance of capital (as was

the case recently) is not the only in-
gredient to building a business.
Young entrepreneurs often see ‘ac-
cess to capital’ as their biggest chal-
lenge. However, the two more
important factors to successful entre-
preneurship and start-ups are:
1. The business idea/gap in the eco-

nomic fabric that is being patched
by the new products/ services of-
ferings and an incredible focus on
that alone

2. The attitude of the founders and
the incessant inner drive to suc-
ceed in business. 

Entrepreneurs must focus on building
an incredibly enduring business—one
that can last for a long time, all the
while demonstrating a sustained mar-
ket value. The business idea/gap one
is trying to fulfill must be based upon
a solid foundation of innovation; with-
out which the value proposition al-
ways will remain on a shaky ground. 

Innovation does not mean radical
changes but rather, a consistent dose
of enhancements to products/services
and a continual desire to explore bet-
ter means of conducting business.
The reason for a large number of fail-
ures in the world of start-ups is the
lack of real innovation in business
ideas despite the abundance of avail-
able capital. Without innovation in an
already-crowded market, start-ups 
will have an extremely hard time so-

lidifying their value proposition for
their core target audience and creat-
ing a business that is built for the
long term.

For example, consider the role of
innovation at Apple. The company
was founded on the principle of
changing the world and “thinking
differently”, yet in the 80’s became
stagnant due to failed products, poor
business decisions and a lack of cre-
ativity after Steve Jobs’ departure.
With his return to Apple in 1996, the
company re-ignited its innovation
engine and has become the global
standard— not only for PCs  but
also for the entire category of con-
sumer electronics. Their product
mix spans across hardware, soft-
ware, audio, video, PCs, servers and
cloud computing. Talk about how to
“Think Different”!

The second point is the most im-
portant one in creating a successful
start-up, the attitude of the founders.
It is a vital aspect of success as it deals
with letting go of one’s own ego, the
biggest roadblock for founders in
building a successful business and
forming a winning team. Generally,
successful founders come with ‘Type
A’ personalities, a necessary ingredi-
ent in making a start-up successful.
Type A personalities come with a

healthy mix of personal ego, impa-
tience, a sense of urgency, aggression
and ambition – all qualities needed to
push a start-up through each stage in

its lifecycle. However, the key for suc-
cessful founders is to understand when
to set aside their egos and how to focus
on core business essentials. 

The young entrepreneurs should
focus on solving actual problems and
not the perceived ones. One must
look at the business problem with the
critical eyes of an outsider rather than
the complacency of an insider, at the
same time mindless of the trap of the
endless loop of ‘analysis paralysis’.
Make quick but thoughtful, well-re-
searched decisions. Ask yourself hon-
estly – why will you succeed? Why
will customers buy products from
you? How big is the problem? If the
problem is not big, chances are either
there are many “me-too” players al-
ready in the market or the barriers to
entry are very low. 

Spend time in understanding of
your future customers and their be-
haviors. Once you have a clear prob-
lem definition to solve and good
understanding of the customer, be in-
credibly focused on that  alone. Re-
move all other distractions from your
mind, follow your passion and commit
to your own success relentlessly.  si

Key Ingredients for a 
Successful Startup

EEnnttrreepprreenneeuurriiaall  LLeessssoonnss:: By Ajay Jain
The author is President and CEO, Quantum Secure

Innovation does not mean radical changes but
rather, a consistent dose of enhancements to
products/services and a continual desire to 
explore better means of conducting business.
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The semiconductor indus-
try’s recovery is underway.
After floating many pre-
dictions of 30 percent de-
clines expected for the

industry in 2009, the actual fall from
2008 to 2009 is expected to be about 11-
13 percent. In addition, the burgeoning
recovery in the last two quarters appears
to have full steam behind it. This recov-
ery appears to be largely driven by the
rise of new nanometer mixed-signal ap-
plication-specific standard products
(ASSPs) targeted at new consumer, mo-
bile computer, and networking market
segments. These mixed-signal ASSPs
have a significant number of analog and
radio frequency (RF) functions that
push the limits of performance, power,
area, and efficiency. In fact, the analog,
mixed-signal, and RF (A/MS/RF) con-
tent of semiconductors is at the center
of the current semiconductor industry’s
recovery and it is growing faster than
anytime in history.

The Recovery Brings a New Land-
scape
The semiconductor industry is poised to
deliver strong growth over the next five-
year period and this growth will leave
behind tremendous changes in its wake,
defining a new industry landscape.
iSuppli’s latest forecasts for industry
growth predict strong double-digit
growth through the 2010-2014 period.
The fuel for this growth, however, is
coming from a very different source
than what fueled the last semiconductor
boom. Following the great recession of
2008, global share of consumption is
expected to see dramatic changes over

the next decade. As highlighted in Fig-
ure 1, approximately 40 percent of the
current world population is located in
India, China, and Indonesia and they ac-
count for approximately 10 percent of
the nominal GDP and 12 percent of
global share of consumption. According
to the World Bank, over the next five
years, consumption in these countries is
expected to rise to approximately 26
percent of global share of consumption,
driven by the rapid growth of personal
income  (and therefore, a middle class)
accompanying their GDP growth.
Whereas the absolute per capita income
levels will still be below that of the
United States or larger EU countries, the
population sizes alone create large mar-
kets that are already driving the new
face of the semiconductor industry.

New End Market Characteristics
The large markets by population create
new markets for both existing products
as well as new products. Specifically,
these large markets are driving new
product definition processes for the
OEMs building products that contain
electronic subsystems. While the mar-
kets are large (and hence attractive for
semiconductor suppliers), the combina-
tion of very high volumes and “new”
middle-class per-capita income levels
dictate consumer products that are char-
acterized by different feature sets and
dramatically lower final-product pric-
ing, resulting in tremendous pressures
material cost of these products.As a re-
sult, major initiatives are underway to
service these “new middle class” mar-
kets in more than eighty percent of the
consumer electronics, computer, mobile

phone, and automotive companies in the
world. Companies will have to adjust to
retail purchasing cycles that are based
on lunar calendar festivals rather than
Christmas.  Another significant change
is the choice of technology, where prod-
ucts such as flat-panel TVs, notebook
computers, and mobile phones are being
made with semiconductors in nanome-
ter geometries in order to be able to
offer attractive margins at significantly
lower end-product prices. 

The Changing Face of Semiconduc-
tors

The semiconductor market is poised
to ramp sharply, with revenue growth
expected to come in between 19-25 per-
cent each year from 2010 to 2014. In
order to meet the challenges of devel-
oping electronic products for new mar-
kets, companies will have to deal with
three dramatic shifts taking place in the
semiconductor industry. 

First, the semiconductors used in
products that define the digital experi-
ence today require extraordinary devel-
opment effort. These chips push the

limits in functionality, portability, and
processing power. To the cost and func-
tionality challenges of these products,
companies developing semiconductor
platforms for these new markets are ag-
gressively moving to smaller deep
nanometer geometries at 90nm
(nm=nanometer) and below. As illus-
trated in Figure 2, leading market re-
search firm iSuppli predicts that, over
the next five years, the percentage of
new chip designs built in technologies
90nm or below is expected to grow
from 27 percent to almost 75 percent.
Already, designs are ramping to volume
on 40nm and 32nm. More important is
to understand the driver behind this. The
percentage of semiconductor revenues
expected to come from these applica-
tion-specific semiconductors built at
90nm and below is expected to grow
from 38 percent to over 80 percent.

The second key shift is the dramatic
rise in the amount of analog and radio
frequency (RF) processing found inside
these products. By the end of this
decade, it is estimated that over 80 per-
cent of all the silicon (by volume)
shipped in the world will have at least
20 percent of silicon area dedicated to
analog and RF functions — from cir-
cuits to move data between chips, wire-
lessly transmit and receive data, and
convert signals into the digital world, to
image sensors, gyroscopes, and electro-
mechanical and electro-bio circuits. It is
ironic that analog/RF functionality is
becoming so fundamental to the success
in new ‘digital era’ end-markets. Semi-
conductor companies today are re-in-
venting themselves around having both
digital and analog capabilities, expert-
ise, and intellectual property. Today, at
least twelve of the world’s top 20 semi-
conductor companies have already put
into place re-tooling programs to ad-
dress the challenges of designing and
ramping production of these nanometer
integrated circuits rich in analog/mixed-
signal/RF content.

Finally, the sheer amount of R&D
investment required to develop plat-

forms for high-volume vertical markets
is creating an environment where only
the top 3-4 semiconductor revenue lead-
ers serving a vertical industry can afford
the sustained levels of investment to
move to the deep nanometer technology
nodes. Thus, severe consolidation is to
be expected - and the mixed-signal
semiconductor market will separate into
traditional catalog semiconductor sup-
pliers and application-specific standard-
product (ASSP) suppliers. Furthermore,
the pendulum is expected to swing back
to vertical integration, and this can be
expected to accelerate in some markets
where proprietary advantages tend to
dominate (for example, Apple and Or-
acle’s recent moves).

Mixed-Signal Leads the Way
With respect to the recovery currently
underway in the semiconductor indus-
try, a recent article in a leading elec-
tronics publication trumpeted, “Analog
leads the way.” Although past expecta-
tions of the demise of analog in the
“digital” age were substantially
overblown, the digital revolution has
been notable in reshaping the nature of
the analog/RF market, and especially so
in the nanometer era. Virtually all of the
highest volume or highest revenue end
products involve substantial signal in-
terface, transmission, conditioning,
conversion, and power management
functions- all analog/RF functions! The
growth of digital consumer equipment
has driven the volume growth of mixed-
signal (i.e. analog + digital) semicon-

ductors for targeted applications.
Three of the faster growing elec-

tronic product sectors in 2008 were dig-
ital mobile handsets, with a 21 percent
unit growth rate, digital TVs, with a 93
percent unit growth rate, and digital
media players, with a 63 percent growth
rate. Moreover, while all three of these
products make use of digital ICs, they
make far more extensive use of analog,
RF, and mixed signal ICs in substantial
volume. However, as these designs
move to nanometer technologies to re-
duce costs, big challenges in integration
need to be addressed- analog and digi-
tal fundamentally don’t mix well.
Among the biggest issues (and oppor-
tunities) are problems around complex-
ity, noise, interference, variability, and
manufacturability. Analog is now being
reshaped to live cheaply in a digital
world. 

Big Challenges and Changes Lie
Ahead
What should we make of all of this? Pre-
pare for a brave new world in the semi-
conductor industry, a world marked by
accelerating consolidation, new emerg-
ing markets, a dramatic shift in where
the majority of semiconductors are con-
sumed, and product segment winners
known by the strength of their mixed-
signal semiconductors. Very soon, we
should expect to see that most of the
world’s electronics will be purchased in
the weeks preceding Chinese New Year,
Eid, and Diwali. And it will be analog
rising in a digital world.  si

Entering the GGoollddeenn  AAggee of
Mixed-Signal Semiconductors

Figure 1: Global Share of Consumption;
Source: World Bank (2009)

Figure 2: Semiconductor Landscape (2009-2013) Source: iSuppli (2009)

BBuussiinneessss:: By Ravi Subramanian, Ph.D.
The author is CEO, Berkeley Design Automation
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DFJ focuses on two
broad investment
themes in India: the
first focuses on the
customer-led demand

space, which includes sectors and
large markets with robust growth
such as TMT (Technology, Media,
Telecom), healthcare, education, re-
tail, financial services etc., and the
second focuses on cleantech. The
first space includes a broad variety of
sectors which are experiencing rapid
growth with the end-customers grow-
ing the market largely due to un-
tapped potential. This is particularly
relevant for India. The second space
is a natural bias that DFJ has towards
cleantech – about a quarter of our
portfolio is dedicated to cleantech,
including that in India. Apart from
the broad investment themes, in India
DFJ is targeting companies across

different stages and lifecycles.
The investment focus is size
agnostic and we are increas-
ingly looking at companies
which are in the mid-to-
growth phase, apart from those
in the seed to early stage. 

India is still fairly nascent
on the high-end IP develop-
ment and product innovation

curve as compared to the Silicon Val-
ley. However, we are seeing some en-
couraging signs. Companies have
come up with solutions directed to-
wards the Indian market and also have
a global application. These solutions
can be across sectors, removing de-
mand-side or supply-side inefficien-
cies, targeting consumers and/or
enterprises. This is a very encourag-
ing trend in moving up the product in-
novation curve. Differentiation will

play a key role here as multiple com-
panies come up in the same space.

There are three broad metrics,
called the 3Ts – Traction, Technology
and Team, that we internally apply to
gauge a company and that entrepre-
neurs can use to rate their ideas.

Traction: As a company, ample
thought should be given to how large
the market is, what is the market po-
tential, and how quickly can the solu-
tion scale.

Technology:What is the company
working on or how will the company
scale with the use of technology.
Team: This is the secret sauce that
makes all the moving pieces fit to-
gether. A complementary and well-
oiled team makes the best company
tide over the worst of times.

Also, venture capital is not the
end-goal in the growth of the com-
pany, but a good milestone to have.
Nothing can replace the revenue gen-
erated from customers and cash flow
generated from operations. 

Last but not the least, entrepre-
neurs are compulsive risk-seekers and
passionate risk-takers. For every ten
people who do not understand and/or
support, there will be one person who
will. Let the judgment of ten not be a
deterrent, and let the sound advice of
one be well heard.  si
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Venture capital is not the
end-goal in the growth of
the company, but a good
milestone to have. Nothing
can replace the revenue
generated from customers
and cash flow generated
from operations.

Anurakt Jain

Despite recent trends in the
global macro-economic
environment, bandwidth
demand continues to
double every 18 months,

driven by increasing democratization of
content creation, unrelenting demand for
multi-media content, and rapidly de-
creasing storage costs. As investment in
wireline and wireless broadband infra-
structure continues, bandwidth con-
sumption will no doubt continue
unabated. From the perspective of a tele-
com service provider, however, increas-
ing bandwidth demand does not
necessarily come with increasing top-
line revenue growth.  – infact, service
providers globally are experiencing flat
or declining revenue per subscriber.
Consequently, many service providers
have resorted to becoming increasingly
content-driven in an attempt to boost
top-line revenue growth through the de-
livery of new content-rich services —
Comcast’s acquisition of NBC Universal
is a prime indicator of this trend. Al-
though services like on-demand video,
network-based DVR, and multi-media
sharing do indeed offer top-line revenue
growth opportunities, they unfortunately

do so at the cost of lower gross margins,
owing to their high bandwidth delivery
requirements. As a result, service
providers are increasingly feeling
squeezed by the need to compete for
subscribers (and thus deliver enhanced
content-rich services), in the face of de-
creasing profitability of such services. 

Compounding the telco’s profitabil-
ity challenge is the fact that their capital
and operational costs are not falling as
fast as bandwidth demand is rising.
Through the 90s, telecom service
provider profitability was sustained by
rapid cost reductions in networking
equipment, driven by a combination of
Moore’s Law and innovations in pho-
tonics. Over the last decade, however,
such cost reductions have become se-
verely limited by the physics of power
consumption and cooling. Without a
fundamental economic disruption, the
telecom industry is on a path to prof-
itability crisis, the ramifications of which
will no doubt be felt far beyond just the
telecom ecosystem.

Just as there are sea-changes occur-
ring in the economics of bandwidth de-
livery to consumers, so too are there in
enterprise service delivery. As the eco-
nomics of computing drive increasingly
centralized architectures and highly con-
solidated datacenters, telecom service
providers are experiencing a transition
in their traditional enterprise customer
base to an increasingly consolidated set
of datacenter and cloud computing cus-
tomers. As the availability of real-estate
and electrical power in close proximity
to high population-density areas be-
comes more limited, computing and
telecom providers alike are being forced
to build epicenters of computing further
and further away from their clients

where the costs of power and real-estate
are favorable, often close to sources of
renewable energy like hydro and geot-
hermal. As computing epicenters be-
come more consolidated and at the same
time geographically disparate from their
end-users, the connectivity requirements
associated with inter-datacenter and dat-
acenter-to-end-user traffic patterns fun-
damentally change. 

Opportunities for Investment
These industry challenges and trends
create opportunities for entrepreneurs
and investors alike. The last wave of in-
novation in telecom infrastructure ended
almost a decade ago, leaving in its wake
an ecosystem starved for innovation and
ripe for economic disruption. Moreover,
in contrast to the telecom boom when
hundreds of startups were funded to
compete for the same market share,
today’s more rational capital environ-
ment actually creates better return op-
portunities to those investors willing to
think counter-cyclically and be on the
leading edge of industry transforma-
tions. 

Advice to Entrepreneurs
Don’t be afraid to think big. History has
repeatedly shown that great companies
built upon transformative ideas often
emerge from economic downturns. Re-
alize, however, that fund raising in such
an environment takes perseverance, as
capital efficiency weighs heavily in in-
vestor mindset. Seek out investors that
resonate with your vision, understand
what it takes to execute upon it, and are
willing and able to support you through
the process. The harder your investor
makes you think, the better prepared you
will be to tackle the challenges ahead. si
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Arriving at the valuation of an
internet startup is considered
as an art, which is perhaps
the best mask for the clue-
lessness of an entrepreneur

and the generalization done by investors.
This labyrinth is a byproduct of varied sub-
jectivity with a large focus on the qualitative
rather than quantitative valuation methods
like P/E comparable or discounted cash flow
methods. The limited data available on com-
parable companies and industry benchmarks
has only contributed towards the complexity.
There also exists a significant amount of sur-
vivorship bias, which effectively ignores the
results of Internet start-ups, which get shut-
down.This problem gets further accentuated
given the nascency of venture capital (VC)
in India. 

The off-shoot of this valuation mismatch
has been the limited number of investments
in seed stage and early stage ventures. At-
tributing the lack of pathbreaking products
like Google, YouTube and Twitter from In-
dian entrepreneurs due to lack of creativity,
would be a huge misnomer. The product de-
velopment support for such ideas is missing
from the Angel and VC fraternity of India.
Thus, the divide that has been created, is be-
cause the risks of - venture capitalists not
aligned with the valuation and capital ex-
pectations, of Indian entrepreneurs, who
use their silicon valley counterparts as a
benchmark. 

Financial projections pre-
sented by entrepreneurs in India,
are generally, a haphazard assort-
ment of perceived expectations, ir-
rational confidence, and market
defiance and excel modeling of
maybe about 2-3 hours. Therefore,
besides the validation of common

valuation variables, also significant adjust-
ments have to be made to the valuation,
keeping in mind the consumer behavior, In-
dian Internet industry and the Indian entre-
preneur psyche. The value and weights of
these adjustments depends on the impact
they have on the business model and should
be taken on venture to venture basis. 

The primary task is to arrive at a base
valuation of the start-up, which can be done
through either the Terminal value method by
Professor William Sahlman or the Probabil-
ity Adjusted Present Value (PAPV)
method. The effectiveness of
the PAPV method in the In-
dian context is im-
pugnable as both the
volume of start-up
investments and
quality data available
on them is low. In the
terminal value
method, usage of
arbitrary assump-
tions for earnings
multiple and P/E
ratio can result in
a value,

which is discordant with the true value
of the start-up. The P/E ratio of a com-
parable firm being used should be con-
gruous with the stage of the life cycle of
the internet start-up. 

Positive Adjustments to the 
Valuation 
Skills in the Management Team: The
two skills, which are paramount to an in-
ternet start-up, are
1. Product Development
2. Sales 

A founding team consisting of PhD
and technical degrees from pedigree in-
stitutes ensures that the product devel-
opment is in sync with the latest
technological developments. The educa-
tional background can also be substi-
tuted with experience of at least 3-4
years in a large internet company. For
sales, industry contacts are paramount
and employees with relevant sales back-
ground in the industry contribute to the
accelerated growth of revenues. In a nut-
shell, founding team of engineering
graduates and acquired sales skill can be
valued more than a founding team of
management graduates and acquired
product development skills. 

R&D and stealth mode investments:
Very few start-ups in India focus on
good product development and testing
in stealth mode before launch. The pres-
sure from angel investors to launch as
soon as possible also contributes signif-
icantly to the cause. So a start-up that has
devoted time to research and product de-
velopment should be given the due
credit. Research is something, which has
never been the focal point of businesses
in India, and seldom have you come
across a start-up in India akin to
Mint.com, which was in stealth mode
for a period of almost nine months for
the alpha version launch and then an-
other nine months for the beta launch. 

Patent Protection capability: In case
of product patents filed in India, the end
product is patented and not the process

for developing that product. Coupled
with the weak Indian patent laws, it
means that, an existing competitor can
replicate the product with minor tweaks
to the finished product. So a product
with marginal innovation, but tougher
replication process, has a competitive
advantage over a highly innovative
product with a reasonably easy replica-
tion process.

Entrepreneurs financial and time
commitment: Culturally Indians are
risk averse and an entrepreneur, who
has shown the commitment to the
venture by investing his own money
as well as sweat equity should be
duly compensated with a better val-
uation. A serial entrepreneur does
come with its merits, but should be
taken in the Indian context with a
pinch of salt. Given the low capital
requirement and ease of developing
an internet product, lot of college stu-
dents can boast of having run a start-
up. Care should be taken in not
overvaluing this experience.

Negative Adjustments to the 
Valuation
Customer Acquisition method: Con-
trary to belief about  seven years ago,
the customer acquisition cost through
search engine and digital marketing
with respect to the potential revenue
per customer is very high in India. So
any business, which is transaction ori-
ented with high dependency on search
engine traffic faces a huge risk if it
does not have an inherent sticky fac-
tor. The travel websites like Make-
mytrip, Yatra and Cleartrip being the
prime examples where the customer
acquisition cost takes a significant
chunk out of them, as such, wafer thin
gross margins.

New Product New market: Blue
ocean strategy in India makes up for
only a good read, with most of the in-
vestments being in new products with
existing markets. For good revolution-
ary products to be made the angel in-
vestors/venture capitalists should be
willing to experiment with a new
product and a new market. The risks
associated with this are definitely high

and the entrepreneur should be willing
to settle for a lower valuation given the
proportionately higher risk being
borne by the investor.

Advertisements as primary source
of revenue: A combination of factors
like limited Internet population (81
Million), broadband penetration (5.3
Million) and low revenue potential per
user, results in denying an Internet
product - the requisite scale that it can
become a multimillion dollar enter-
prise solely on advertisement rev-
enues. The battle of monetizing the
traffic is one, for which the top Inter-
net sites of India fight everyday. 

A paradigm shift in risk-return cal-
culation, which factors in some demo-
graphic specific qualitative factors, is the
need of the hour. If the above parame-
ters are factored into the valuation, then
the return expectation of an investor can
surely be conciliated with the capital and
valuation expectation of the entrepre-
neur. Without the collaborative effort of
the investors and entrepreneurs, it will
be difficult to “stumble upon” world
class Internet products in the Indian en-
trepreneurial ecosystem.   si
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Besides the validation of common valuation variables, also
significant adjustments have to be made to the valuation,
keeping in mind the consumer behavior, Indian Internet
industry and the Indian entrepreneur psyche.
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Abasic feature of human
social groups is hierar-
chy and authority.
Families, religious
groups, governments,

and businesses all utilize a form of so-
cial interaction where subordinates
defer to others with more power, in-
formation, and control.  At their best,
authority and hierarchy allow people
to coordinate their efforts quickly and
efficiently, and carry out tasks that a
single individual cannot do alone.  For
example, in consulting companies,
new consultants and analysts defer to
the expertise of the project manager,
since she has more experience and
knowledge about how to complete the
project successfully.  Cognition and
action in hierarchical groups become
specialized and unequally distributed
so that out of many lesser individuals
is born a more capable organization. 

The use of authority to coordinate
action is not without its drawbacks.  By
subverting individual freedoms to group
norms and autocratic controls, hierar-
chies can create high bureaucracy, lower
worker empowerment, which ultimately
decreases the innovation and adaptation

capability of the group.  The most dan-
gerous consequence of hierarchies, how-
ever, is the blurring of responsibility that
can happen within them.  When many

actors come together to produce a joint
outcome, it becomes very difficult to an-
swer the question, “Who is responsible
for what?” For example, think about the
development of a new product or serv-
ice, typically in companies a new prod-
uct results from the behavior of many
different actors, and it is hard to tease
apart which one person brought it about.
Knowing each individual’s contribution
can help sort out responsibility, but in hi-
erarchies, the thinking and the acting are
separated and carried out by different
people.  So it’s hard to say who is really
responsible: those who had the idea, or
those that made it happen?  Sorting out
responsibility is important for executives

who want to know where to invest their
limited funds in order to increase the
company’s capabilities, and what ex-
actly to fix when something goes wrong.  

For decades, social psychologists
have been interested in the effects of au-
thority and hierarchy on human well-
being.  In the early 1960’s, a young
social psychologist, Stanley Milgram,
conducted  a set of experiments at Yale
University that forever changed the field
of social psychology and our under-
standing of authority and obedience.
Upon arrival to the laboratory, each of
the experiment’s participants were told
that they were about to begin a study on
the role of punishment in learning.
They were to read word pairs through a
microphone to a learner, who was
strapped to a chair in another room.  The
learner would then try to remember the

word pairs, and when prompted with
the first word of the pair, would try to
recollect the second.  If he got it correct
they would continue on to the next
work pair, if he got it wrong, he was to
receive an electric shock.  The partici-
pants were instructed to administer the
shocks in increasing voltages from 15
up to 450 volts.  

In reality, the learner was not
shocked; he was actually a confederate
of the experiment, which was not really
about learning and memory.  Milgram
and his research team were interested in
whether people would obey orders to
continue delivering shocks in the face of
protest by the learner to stop.  As the test
continued, the learner/confederate
would begin to get increasing uncom-
fortable and eventually demand to be let
out of the experiment.  At which point
the experimenter in charge of the exper-
iment (who was also an actor) would
simply say, “please continue,” as if the
protesting was normal and nothing to
worry about.  

To Milgram’s surprise, he found that
roughly 65 percent of participants would
obey the experimenter and continue on
with the procedure until the end of the
experiment, while the learner screamed
to be let out.  

For years, social psychologists have
been intrigued with the results of the
Milgram experiments. No demographic
variables such as age, gender, education
level, political affiliation, or religion
have been shown to predict whether
someone will obey or disobey a malev-
olent authority. The experiments have
been replicated in many countries with
similar results.  

Almost 50 years later the dynamics
of obedience continue to play out in our
militaries, governments, and business or-
ganizations.  Today, corporations are be-
coming more global and complex, and
increasing numbers of stakeholders are
affected by the actions of a particular
business.  Flexibility, speed, and agility
are all necessary to compete in today’s
dynamic market place; therefore man-

agers need to find ways to maximize the
benefits of hierarchy, while minimizing
the moral risks.  

In order to make our organizations
resilient to moral failures caused by
blind obedience, executives and man-
agers need to better understand the
strengths and weaknesses of authority
and how its use can change the way
people think and behave.  

The first step is to better understand
the circumstances under which authority
is most useful.  Authority is most effec-
tive in stable environments where the au-
thority’s expertise closely matches the
nature of the problem or task that the sub-
ordinate faces. In dynamic environments,
where things change faster than you can
make sense of them, authority is less ef-
fective because the authority’s expertise
may not apply to the evolving situation.
In these kinds of situations, more egali-
tarian modes of decision making are ap-
propriate because managers can share
information and constructively debate
better strategies to cope with change. 

Second, when managers don’t know
who is responsible for a particular out-
come, it is harder to fix problems and
invest resources.  When moral failures
occur, most companies turn to some
form of ethics and compliance training.
Traditional training in business ethics

focuses on individual decision making
and typically ignores the larger organi-
zational context of making moral
choices.  To make organizations more
resilient to moral failures, executives
need to understand and shape the way
responsibility is dispersed throughout
the organization.  “What-if” scenarios
can help employees understand who the
relevant decision makers are and what
process they will use to make choices,
even before unexpected situations arise.
Managers and employees can work to-
gether to better understand the most
likely moral failures in their organiza-
tion and jointly create solutions.     

Finally, executives need to under-
stand the role of the fundamental attri-
bution error in stakeholder perceptions.
The fundamental attribution error is a
pattern of thinking where individuals at-
tribute other’s behavior to their charac-
ter or traits and attribute their own
behavior to situational forces.  For ex-
ample, if you see a person spill a cup of
coffee, you are more likely to think that
that person is uncoordinated or clumsy
– an attribution about their character.
Whereas, if you spill a cup of coffee,
you are likely to attribute it to situational
factors like the cup being hot or you
tripping over your shoelace.  In short,
the fundamental attribution error, results
from differences in the amount and type
of information available to make sense
of a behavior.  Managers need to think
not only about how they understand the
actions and responsibility of their own
company, but how other stakeholders
with less information will view them
and thus when and how they will hold
the company responsible.    

Careful attention to managing re-
sponsibility in organizations can allow
companies to benefit from the use of
authority while mitigating the risk
moral failures.   si
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By subverting individual freedoms to group norms
and autocratic controls, hierarchies can create high
bureaucracy, lower worker empowerment, which 
ultimately decreases the innovation and adaptation
capability of the group.  

If you see a person spill
a cup of coffee, you are
more likely to think that

that person is 
uncoordinated or clumsy
– an attribution about

their character.
Whereas, if you spill a
cup of coffee, you are
likely to attribute it to 
situational factors like
the cup being hot or you

tripping over your
shoelace



The diligence and the spirit to
manage different situations is a reflec-
tion of the experiences Mohindra had
in the several turns of his life from a
Head boy of his school to the stints at
his first job in Mckinsey, where he had
efficiently worked with around 30
companies. "The experiences in my
boarding school rallied round to build
and define my personality and made
me understand the importance of
being responsible," he says. As the
Vice President and General Manager
of Dell’s North American Small and
Medium Business Group and the part-
ner co-leadingMcKinsey’s Global
Semiconductor practice, Mohindra has
obtained the necessary skills that al-
lows him to emerge a winner at every
step.  For him, the passion lies in
achieving the un-doable by keeping
his work interest ahead of his own. His
long drawn networking skills, an ex-
perience in diverse industries and the
knowledge that he gathers through his
passion for reading helps him to ade-
quately steer his roles.  When he looks
back at his career in McKinsey and his
experience in Dell where he learnt the
tactics of product development, cor-
porate management and marketing,
Mohindra knows he has the knowl-
edge to play his new role with effi-
ciency. He worked with several global
semiconductor and technology com-
panies on both strategy and opera-
tional issues and was also on the
McKinsey Early Tenure Learning
Leadership team that had oversight for
associate training globally.

Being a company oriented per-
son, the Freescale SVP doesn't jump
at every opportunity that comes to
him in the shape of a new job, rather
he is evaluative. He looks for three
prime factors - 'a clear challenge,
sponsorship and support, and a com-
mitted leadership’ and Freescale was
a perfect match for him. The passion
for his work earned him great re-
spect from his fellow workers over
the years and in Freescale his old ac-

quaintances knew that he would be
apt for the job. The challenges that
he faced in his career were always a
learning ground that allowed him to
excel in any tough situation. "My
business days in Korea, without the
language knowledge were a big
challenge, however, those days
taught me the importance of non-
verbal communication. A learning
which I can use at any point of my
life to understand situations better,"
recalls Mohindra. 

As he is always ready to accept
and explore the opportunity in what
his destiny brings, Mohindra's luck
preferred him more. So, ensuring a
better thoughtflow, he chanced upon
the great leaders like Michael Dell and
Jeff Clarke at Dell as his mentors.
However, only advice from mentors is
not enough, you need to know what
you want to do in your life and as Mo-
hindra knew it, he could use the advice
in appropriate places whenever
needed. He is introspective and hence,
never gets swayed by anyone's opin-
ion rather he works on his own judg-
ments to ensure his win in every
position. His traits like being a good
observer and a listener and being curi-

ous by nature helped him to under-
stand situations and act accordingly.
As a man of principles, he has always
prioritized his work before self. "If
you help the company to be a huge
success then personal benefits will fol-
low its own," he asserts. The impor-
tance that he gives to his work makes
him very blunt in his actions and this
straight forward attitude helps him to
garner more respect, though there is
always a chance of things going awry
under such reactions.  

There are numerous principles that
he has picked through the experiences
in his professional life and as an ad-
vice to the budding professionals he
shares a few of them.  Professionals
should always be very passionate
about the work they do as money and
success usually comes from that. He
always believes that one should keep
expanding one's skill set as these skills
will then assist the future growth.
Today, as he sees young professionals
he wants to see the zeal to achieve the
goals that they may have set for the fu-
ture. At this stage one should have a
plan of where they want to be after 15
years. Even today, though he has
reached the peak of his career, Mohin-
dra has a quick answer for any query
of his future goals. "At the profes-
sional level I would like to be a CEO
of a company. At the personal level I
would like to see myself flying a plane
when the kids are a little more grown-
up, and at the societal level I would
like to  see us as a world provide basic
amenities like water and electricity to
all around the world. " he promptly
replies. His noble wish to make avail-
able all the basic amenities to all sec-
tions of the people throws a light on
the concerned side of the person. With
re-sounding dreams at all levels, Mo-
hindra is prepared to grab hold of any
opportunity that his luck may unfold
for him and at the same time he is de-
termined to expand his own skills
through an in-depth footing in his
current role.  si

Afocused goal will have several stones on the way, and
the one who is prepared for them, luck will curve those
stones into opportunities. Years back when Vivek Mo-
hindra, entered MIT for his PhD in engineering, he
had a clear vision for his future to make it big not in

the technical rather in the business world. The combined effort of
his wit, determination and luck is vividly witnessed when he man-
aged to have an MBA degree from MIT's SLOAN school of manage-
ment without any 'working experience' - a prime criteria to get admission
over there.  Today, Mohindra has reached the peak of his career steering
the business of a multi-billion dollar company Freescale Semiconductor,
as its Vice President of Strategy and Business Transformation.  In this role
he maneuvers to re-strategize the product development strategies, the busi-
ness management strategies, which involve construction of a new way
for the company to reassure its leadership in the industry.

His long drawn 
networking skills, an
experience in diverse
industries and the
knowledge that he
gathers through his
passion for reading
helps him to 
adequately steer
his roles.

He doesn’t jump at
every opportunity that
comes to him in the
shape of a new job,

rather he is evaluative.
He looks for three

prime factors - ‘a clear
challenge, 

sponsorship and sup-
port, and a committed

leadership’ and
Freescale was a 

perfect match for him 

s i l i con ind ia |29|J a n u a r y  2 0 1 0s i l i con ind ia |28|J a n u a r y  2 0 1 0

LLuucckk  FFaavvoorrss
the Prepared

PPrrooffiillee:: By Eureka Bharali

Vivek Mohindra



Web 1.0 and Web 2.0 are important transform-
ing agents of health care and public health,
their power and capabilities are limited to
achieving universal health care. A significant
proportion of the Internet health information

available to consumers is confusing, misleading and often times
even in disagreement with the professional recommendations of
the health care service providers. Studies indicate that a certain
population of patients failed to follow their physicians’ advice,
after having performed web searches on the treatments they were
recommended. This non-adherence arises due to the following
two reasons: (a) the behavioral aspects (anxiety, decline health,
etc.) of the patient, and (b) confusion created by fragmented in-
formation available via the web. The information itself is pub-
lished with little co-ordination and co-operation between the
various publishers (governmental agencies, non-governmental
businesses, and other health care service organizations). The Web
2.0 revolution made it so easy to publish such information that
no attention was paid to maintaining checks and balances on the
information itself. 

Universal health care also needs to account for the rising
number of alternative providers of health care service. These
providers are chiropractors, homeopaths, naturopaths, therapists,
etc. Well, studies show that one in three persons in the U.S.
seeks health care services concurrently from alternative
providers and primary service providers. The care is, now, frag-
mented between the regular service providers and the alternative
providers. A lack of communication develops into issues of crit-
ical importance for the patient, between the two providers. This
fragmentation increases the complexity and the cost of treatment. 

Web 3.0 and beyond, is poised to provide solutions for above
challenges. Web 3.0 has many different meanings; but basically
describes the evolution of the web usage and interaction among
several paths.  It transforms the web into a large database, makes
content accessible through diverse devices and leverages the ar-
tificial intelligence, or the Semantic Web. 

changes, however, the migration of
legacy data remains a challenge.
The standards for data transfer, shar-
ing and communication between
distributed sites are not well de-
fined. There is an attempt to use
HL7 data sharing standards for
heath care data and web services. 

Interoperability solutions of dif-
ferent levels are needed to solve the
problem and those are: a) physical
(network, systems, connectors, etc.),
(b) data (schema designs, databases,
etc.), (c) specification (framework),
and (d) semantic. The development
and adoption of the standards like
HL7 and ANSI X12 can move se-
mantic interoperability to specifica-
tion level. 

Semantic web technologies have
shown early promises in the auto-
matic diagnosis of diseases and clin-
ical processes.  Semantic web
technologies provide more extensible
and flexible data storage and inter-
operability options that helps in
leveraging the distributed large data
sets available in the electronic health
care systems. The data can be easily
associated with each other and using
standard linking mechanisms. 

The integration and increased
usefulness of distributed data sets
can also be addressed by using Web
3.0 technologies like OWL-S (the
Ontology Web Language - based web
services) and WSMO (Web service
modeling ontology). These technolo-
gies are useful in the automatic and
dynamic discovery of web services.
Furthermore, role-based services can
be defined using OWL-S and agent
based modeling. Semantic ontology
mapping from distributed health care
systems could provide for interoper-
ability between different members of
the HC Ecosystem. 

Another aspect of the Web 3.0
world is the availability of the natu-
ral, intelligent and multimodal user
interface, through which patients will
interact with the semantic web. The

health care system needs to imple-
ment recognition of hand gestures,
facial expressions, moods, voices
and be able to react and respond in a
multi-modal fashion. The response
has to be intelligent and contextual. 

As Web 3.0 technologies are
used for creating interoperable and
ubiquitous health care systems, one
has to address various challenges
that arise due to implementation of
the Web 3.0 technologies. Some of
these are known to use from the
Web 2.0 world. 
� Privacy, security and legal issues

- The Web 2.0 world has provided
us with a set of challenges related
to privacy, security and legal is-
sues. These issues are still being
resolved. Implementation of Web
3.0 for health care systems will
increase the complexity of these

issues, due to the pervasive nature
of the data on the web.

� Scalability and tractability - The
large volumes of data that will be
generated by monitoring devices
for heart rate, blood pressure, glu-
cose level, etc. and from a multi-
tude of devices that are worn on
the body, in the car, on the gym
equipment, in the hospitals and
clinics, therapists, etc., require
that the backend systems are scal-
able and the data is track-able to a
trusted source. The rogue devices
could potentially harm the sys-
tem, similar to the DDOS attacks
in the current Web 1.0 and Web
2.0 worlds. 

� The Semantic Web is, certainly, a
comprehensive solution, but it
poses implementation challenges
on the timelines needed for it to
work efficiently and completely.
The user interface on a diverse set
of devices requires a significant
amount of work before they be-
come useful.

� Social, Cultural and Ethical is-
sues - The Web 2.0 world exhibits
an increased reliance on technol-
ogy platforms, and decrease in
human-human interactions, over-
all. With Web 3.0, the presence of
always-on network devices and a
constant stream of information
the patient may trust machines
over human. This could lead to
serious concerns about the health
care service. 

Future of healthcare systems,
certainly look brighter, if Web 3.0
technologies are implemented. Inter-
operability, itself is projected to save
about $86 billion per year for the
health care systems in the U.S. alone.
The next generation of health care
systems could go beyond Web 3.0.
The health care systems could learn
from the interactions in the virtual
world. The application of haptics in
the virtual world could provide emo-
tional assurance for the patients.  si
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Heath care information is one of the prime
candidates for leveraging Web 3.0 based on the
issues discussed above. Web 3.0 technologies
can enable a sustainable, efficient and reliable
healthcare ecosystem. The health care ecosystem
(HC Ecosystem) consists of the following:
healthcare professionals, institutions that provide
a range of clinical and non-clinical supporting
services to the patients. The HC Ecosystem will
flourish well, if the following topics are ad-
dressed well. 

Health care systems collect large amounts of
data, distributed across many applications and data
stores. Health systems are upgraded as technology

Web 3.0 has many
different meanings;

but basically 
describes the 
evolution of the
web usage and 

interaction among
several paths.  It

transforms the web
into a large 

database, makes
content accessible
through diverse 
devices and 

leverages the artifi-
cial intelligence, or
the Semantic Web

ffoorr  tthhee  NNeexxtt  GGeenneerraattiioonn
UUnniivveerrssaall  HHeeaalltthh  CCaarree

LLeevveerraaggiinngg  WWeebb  33..00

TTeecchhnnoollooggyy:: By Satyam Priyadarshy, Ph.D
The author is Co-founder & Chief Knowledge Guru at RKR Group

The standards for data
transfer, sharing and
communication between
distributed sites are not
well defined. There is an
attempt to use HL7 data
sharing standards for
heath care data and web
services. 
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It has been touted as the next big
thing in the telecom world to con-
nect the 4 billion strong telco user-
community and provide them
with an interoperable, rich media

sharing experience. It has been termed a
catalyst for “turning IMS based commu-
nication into a market opportunity”1. It
enjoys the support of more than eighty
leading companies, including 28 of the
world’s largest operators who represent
1.7 billion connected users.   At the same
time, the acronym “RCS” has also been
termed “Really Considered Significantly
Obsolete”2 even before the RCS experi-
ences have hit the mainstream commer-
cial market.

So what are the facts?  Whose story
do we believe? Depending on who you
talk to, the answer may be different.   In
this short paper, we attempt to capture the
strong points, as well as some of the
weaknesses within this rather large in-
dustry initiative, and suggest ways in
which the challenges could be addressed.

What Is RCS?
GSM Association’s website3 is a great
place to get a quick introduction to RCS,
if you are not already familiar with the
initiative.  In brief, RCS is a service vi-
sion that leverages existing successful
mobile community experiences and en-
riches them in the following way:
a. Building a community around the

phonebook by adding presence and
availability indicators to the address
book, 

b. Enriching the messaging experience
by adding chat, conversation histo-
ries and multimedia transfer be-
tween users

c. Enriching the basic voice call by
adding rich media sharing 
capabilities

Deliver the above concepts together on
one device, make them work in an in-
tegrated manner across operator and
country boundaries, and you get RCS.
In short, RCS is a set of interoperable,
enriched communication experiences.

The Opportunity
A Relevant Problem
Communication that a few years back
was predominantly two-party voice
conversation has evolved into life,
event and experience sharing, involv-
ing all kinds of multimedia.  The func-
tionality in mobile devices today has
increased several-fold with communi-
cation, entertainment and work tools all
converging together into one unit.  
RCS leverages the above to help oper-
ators avoid being turned into a bit-pipe
– a relevant and timely proposition.  

Interoperability Focus
The RCS initiative emphasizes interop-
erability across networks and operators.
The first major interop effort around
RCS is expected to take place among
the three leading French operators, in
an attempt to gauge both technical fea-
sibility and market viability.  Similar
activities are happening in Japan and
other parts of the world.  This should
help validate the universality of the
service that the operators would like to
be “as available as SMS” is today.

EcoSystem Involvement
The RCS ecosystem includes the entire
spectrum of participants from large mo-
bile operators, to network equipment
providers, leading device manufactur-
ers, and application infrastructure
providers. This is not only a proof of
the growing interest in RCS, but also a
must for the success of a service.  What

started out as a group of ten participat-
ing companies is now supported by
over eighty members from all across
the world and growing.   

Existing ID = Well Adopted experi-
ences
This may be, by far, the least well un-
derstood, but greatest of RCS’
strengths. RCS does not attempt to
recreate or define something brand
new.  It does however, attempt to take
existing experiences and enrich them.
Most of these experiences are tied into
the user’s current phone book and begin
by reusing the consumer’s existing ID –
their basic phone number. Instead of
needing to know a peer’s user name to
be able to reach them via mobile IM,
for example, RCS simply “enriches”
the existing phone number with pres-
ence and capability indicators, elimi-
nating the need to create yet another
identity one must remember. This is
subtle, but quite powerful – it gives
RCS access to an instant community of
peers 4 billion strong today.

The Challenges
Web 2.0 Fragmentation:
With a plethora of choices that abound
in the Web 2.0 world, users are already
using RCS-like experiences and are
fragmented across social networks
(Facebook, Bebo, Orkut), messaging
communities (Yahoo, Skype, TenCent)
and countless photo and video sharing
sites across the internet.  

Granted, these services and tools do
not seamlessly work across each other,
and often users have to resort to multi-
ple identities and logins across many of
these sites in order to address their en-
tire “community”.  Nevertheless, RCS
must contend with this fragmentation

and in fact, treat it as an opportunity to
take the lead and tie these disparate
services and islands through a unified
experience for the mobile user.

Innovation at Telco Speed: 
The RCS initiative, even by telco stan-
dards has been slow to get to market.
Nearly two years after the initial an-
nouncement, the first market trials of
RCS are just getting underway.

With each passing day, Operators
run a greater risk of letting an internet
based solution that provides RCS like
experiences to gain mindshare and rel-
egate them to being a dump pipe in the
process – exactly what they are trying
to avoid. 

Metcalfe’s Law: 
Initial releases of RCS have been de-
fined such that an RCS user must first
‘find’ another RCS user in her address
book to begin enjoying the RCS experi-
ence.  Cross-operator interoperability
can surely help, but we question its suf-
ficiency.  The picture below makes it
abundantly clear.

RCS forecasts by Infonetics put the
number of RCS users to around 1.2-
1.3m worldwide in 2010.  Insistence on
the peer being part of the club creates a
‘fax-machine’ problem and might leave
RCS with a long adoption cycle before
the services become mass market.  

Overcoming the 
Challenges: Break the ‘Fax-
Machine’ Problem
Contrast the RCS penetration (above
figure) with the Smartphone penetration
in the same timeframe, and you’ll note
that it is almost 200 times greater.  What
if each RCS user (inner blue circle)
could communicate in a rich manner (as
intended in RCS) with non-RCS peers
who are in the inner green circle?    This
ensures that the first person to buy an
RCS-ready terminal can find a good
majority of friends in his phonebook
who are ‘RCS-reachable’ if not fully
RCS capable.  

Embracing existing communities
and social networks gives RCS users a
greater reason to adopt the service and
reach their peers on non-RCS commu-
nities.  This is, without question, the
biggest favor the RCS community can
do for itself – make RCS relevant for its
early adopters.

Customer in the loop
Dozens of interoperability tests have
been conducted by the RCS community,
yet there have hardly been any market
trials involving real potential users and
understanding the usage patterns and the
user likes and dislikes.  Perhaps what is
needed is the Internet-style of innovation
wherein market trials are regularly held,
and the service is defined/improved
based on the feedback from real users as
opposed to a technology decision.

The Price and Packaging
RCS Release 1 was defined largely with
trials and testing in mind.   Going for-
ward, the focus of this Go To Market
body should be to help operators define
a ‘service package’ suitable for their
markets.  If RCS helps sell additional
‘unlimited data plans’ then the service
experiences might themselves be free.
In other cases, a monthly add-on (much
like SMS and MMS bundles) might
make the business case work.  

Interested operators could greatly
use well documented best practices,
cost-benefit analyses, recommenda-
tions on differentiating their offering
and gather early user feedback to itera-
tively refine their service offering.

Conclusion
Media-rich communication experi-
ences will be the norm in the future - it
is not a question of IF, but rather a ques-
tion of WHEN they’ll become main-
stream and WHO will effectively
monetize them.  For the most part, ex-
isting mobile operators are well posi-
tioned to offer this next wave of
communication services to their users
and benefit from their infrastructure
and radio network upgrades.  The RCS
initiative is certainly aware of the
chinks in its armor and has taken sev-
eral steps to rectify such weaknesses by
increasing the pace and being a little
more market oriented, with a bit less
focus on specifying everything one
hundred percent before presenting to
real world users.   These are certainly
welcome moves.    It remains to be seen
how quickly this initiative will get a
version of these services out in the mar-
ket for users to try, and frantically adapt
from then on, to ensure that RCS is the
standard for rich communications
needs of tomorrow.   si

Rich Communication Services (RCS)
Opportunities & Challenges

Media-rich communication experiences will be the norm
in the future - it is not a question of IF, but rather a 
question of WHEN they’ll become mainstream and WHO
will effectively monetize them.
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1. Entertainment to Infotainment &
Beyond
Today Entertainment category of VAS
contributes the highest share in any In-
dian operators VAS portfolio. Bolly-
wood today is the world’s largest
entertainment industry, producing more
than a 1000 movies a year with an audi-
ence of more than 2 billion viewers
across 127 countries and the content de-
mand is not only high in India but also
overseas. Interestingly today’s mobile
devices have shifted the entertainment
from a content or network play to a de-
vice based play. Mobile devices with in-
tegrated music and video player, FM
and high memory features have flooded
the market accompanied with low cost
associated with it. Entertainment con-
tent from the web world is being fed
into the device memory and is being
used. Even games for this case are
downloaded from the web and dumped
into devices.

In such an unfavorable scenario, the
Operators are making a lot of invest-
ments in infotainment content and serv-
ices. The demand for infotainment
content and services like news, astrol-
ogy, location based services, maps etc;
have had a significant growth in the re-
cent past and is expected to grow even
more in future.

2. Focusing on Rural VAS
In emerging markets especially in coun-
tries like India, majority of the popula-
tion is rural i.e. the Bottom of the
Pyramid (BoP). Rural teledensity in
India was at 16.54 percent as of May
2009 compared to urban teledensity of

more than 88.6 percent around the same
period. This figure is expected to reach
about 36.25 percent by 2013. 

Around 30 percent of Airtel’s wire-
less subscriber base resides in the rural
parts of the country, whereas for Voda-
fone, BSNL, Reliance Communications
and Idea Cellular, the rural user base is
around 31 percent, 34 percent, 19 per-
cent and 30 percent of their respective
wireless pie. With such mass revenue
potential hanging around, operators are
shifting their focus on VAS for BoP. Ini-
tiatives by Airtel, Reliance and Idea Cel-
lular to connect with their rural masses
are already visible with their tie ups with
livelihood content providers like IFFCO
and Reuters Market Light for services
related to agriculture, weather and
livelihood. The below figure clearly
maps out the characteristics of the dif-
ferent mobile population and their mo-
bile content needs.

However, finding localized content
for the BoP mobile population remains
a food for thought for the operator.
Though many content providers are
emerging in this value chain that can
help with rural and livelihood related
content, monetizing the content will re-
quire quite a bit of effort from the oper-
ator in terms of creating awareness and
delivering true value addition.

3. Subscription to On Demand VAS
(Sachet)
To give mobile users flexibility, espe-
cially the ones at BoP with Value
Added Services, many operators have
begun offering services like ringtones,
alerts and games on a daily pricing

model instead of monthly.  Reliance
Communications rolled out this model
in June 2009, however, impact on its
VAS revenues has not been known. In
2006 RCOM tested out the ’sachet
model’ in association with Jump
Games, now a Reliance Entertainment
company - it effectively reduced the
price points as other operators were ei-
ther offering subscriptions or bundling
VAS. Many of us would believe that
with lower price points the VAS
ARPU would also be low but this type
of packaging will help VAS become a
larger part of the subscriber pie thus
increasing the penetration. Moreover
this would give an on - demand user
experience that makes the consumer
feel more connected to its operator.

The above figure depicts the price
sensitiveness of Mobile Content / VAS
in a developed market like U.S. where
majority of the mobile population own a
high end device. This gives us a picture
that if developed countries like U.S.
with loaded gadgets and infrastructure
are so price sensitive then what would
be the scenario in emerging markets
where majority of the population is at
the BoP.

4. SMS based to Voice based VAS
Voice based VAS services constitute
around 40% of the total VAS market
today and most of them are via IVR
which is expensive to the operator as
well as to the end user. Voice based
VAS services are expected to grow
roughly at a CAGR of around 80% in
next 3 to 4 years. In geography like
India where there are more than 1600

regional dialects and 22 constitutionally
approved languages, it becomes difficult
for operators to deliver text based serv-
ices in vernacular. 

Moreover Voice based services do
not have any learning curve for the end
user as compared to an SMS or a GPRS
based service where the end user has to
learn the process of using or accessing
the services. And with majority of the
population not tech savvy, this would act
as a barrier to penetration and usage of
mobile services as voice has the highest
user experience level. Adjacent figure
clearly depicts that only eight percent
users are GPRS users and 49 percent are
SMS of which maximum is P2P. 

The below figure is an outcome of
a survey conducted by Ericsson on the
control factors affecting use of m-con-
tent services in Uganda and India. The
major barriers identified for access to
mobile services in India were high cost
of the service followed by awareness
on how to use the services and its un-
availability in local languages. Today,
an end user pays Rs 6/min for an IVR
based service like listening to songs,
setting CRBT, etc. which is way too
expensive and is a major barrier for
mass usage of VAS.

Thus, in order to increase usage of
services and to reach wider audiences,
operators need to focus on Voice de-
livery, but they also  need to work
around innovatively  on the high IVR
costs associated with current Voice
based services.

5.  Increasing usage of Mobile 
Internet
With mobile phones becoming the
fastest penetrating digital device and
perhaps the most popular one, it has also
become the easiest way to access any in-
formation on the fly. With internet boom
in India a decade ago, we were right in
believing that the world had shrunk and
information on anything in any part of
the world is just a click away. Yet the
broadband rates, PC penetration, power
supply and the last mile connectivity are

key issues to be addressed for mass
adoption of broadband.

Mobile adoption on the other hand
has been phenomenal and with falling
handset prices and enhanced features,
it has enabled internet access to the
masses. Though speeds are a challenge
which we are sure 3G and forthcom-
ing technologies will address to, but
mobile has made the shrunk world
more personalized because though PC
stands for personal computer, it’s
never personal. An average town fam-
ily that has one PC has more than one
mobile. In rural areas, where even mo-
bile is a shared device, this helps in ac-
cessing information as the last mile
connectivity and cost of devices are
not a challenge in contrast to a PC. 

According to TRAI’s March 2009
report, there are about 117.82 million
mobile Internet users out of 415 million
mobile users in India in contrast to 6.4
million broadband PC Internet connec-
tions. India had 101.1 million mobile
subscribers owning phones capable of
accessing Internet at the end of Decem-
ber 2008.

VAS – Getting the ABC Right
For a VAS service to succeed in any
market there are three basic key attrib-
utes that must be looked at. These are
as follows:

1. Accessibility of Service
2. Bundling of Service
3. Content Quality

A killer VAS is a combination of
all these above attributes. Any stand-
alone attribute cannot contribute to
the success of a VAS.  The users will
not subscribe for a VAS that has poor
or unauthorized content, or will not
subscribe the VAS in spite of good
content if the packaging or pricing is
too high or the delivery channel for
accessing the service has a compli-
cated learning curve.

Ensuring the fulfillment of ABC
attributes is just half the job done.
Supplementing ABC with the key
marketing essentials like promotion,
branding and lifecycle management
completes icing on the cake. It is very
important for a VAS to effectively
communicate its value delivery to its
target audience failing which the VAS
is unable to connect with revenues
that it can deliver. Success of a VAS
also depends upon management of its
lifecycle. VAS like CRBT would
have not seen a boost if boosters like
Press * to copy the song, Gaana Bolo
Hello Tune Pao, etc; hadn’t been
given. Today CRBT constitutes as
much as 40 percent of an Indian Op-
erator’s VAS revenue and is an un-
beatable killer VAS.  si

VAS: Trends Changing Dynamics of the Game
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The Operations Support Sys-
tems (OSS) are computer
systems used predomi-
nantly by telecommunica-
tion service providers.  The

term is normally used to describe spe-
cialized softwares which help the tele-
com network deal with various
components within the system such as
network operations, service management
and provisioning services. The Business
Support Systems (BSS) usually refers to
software dealing with customer support
processes such as Customer Care, Billing
Services and Fraud Management.

The global OSS/BSS market is a
competitive landscape with about 400
players. The consolidated revenue for the
OSS/BSS market stood at $15-15.5 Bil-
lion in 2008, recording a CAGR of 6-7
percent for the past five years. In spite of
the economic downturn, the market is
projected to maintain the same growth
rate and touch $21-22 Billion in revenues
by 2013. The Indian OSS/BSS market
generated $ 490-500 Million in 2008 and
is expected to grow at 15-17 percent till
2013 to reach $1,050-1,100 Million ap-
proximately.

The OSS/BSS products have come a
long way since they were introduced in
the 1970s to replace manual administra-
tive processes. Since then, the industry
has undergone a lot of ‘focus shifts’ from
manually operated switch management
systems to creating automated interfaces.
After witnessing a spurt in demand for
systems with VAS compatibility the
focus is now towards open, interoperable
OSS/BSS solutions. This is due to carri-
ers and service providers coming under
greater pressure to increase revenues and
decrease operating costs in order to sur-
vive leading to a greater demand for OSS
integration.

Drivers
� Growth: A single OSS/BSS can

only manage a pre-decided number
of end-users. Companies are forced
to install a new system or upgrade
the existing one as the number of
subscribers increases.

� User requirement: As the ARPU
(Average revenue per user) falls,
telecom companies are hard pressed
for cost-effective solutions turning
them towards OSS/BSS vendors for
streamlining the processes and mak-
ing system usage cheaper.

� Services: A consistently growing
number of value-added services like
mobile-TV and video-SMS means
that the systems need continuous
modification or up gradation to han-
dle such content.

� Competition: Seeing the growth
prospects, more and more compa-
nies, which specialize in related do-
mains, are jumping in to the fray,
leading to more innovations.

� Increasing complexity:New tech-
nologies such as 3G and Wimax
have resulted in increased complex-
ity in operations and billing such as
authentication and handoff, network
management, dissimilar network
roaming that align goals for network
operation and user experience.

Inhibitors
� Legacy Systems: Until recently,

companies had been deploying sys-
tems as and when they required and
the vendors (and products) varied
across circles in many cases. Since
there was no standard framework or
language, system integration be-
comes a huge task.

� Customer base: Telecom industry
provides great potential but only

limited to few players as this is a
consolidated industry with a high
entry barrier. But this is changing in
the Indian context

� Recession: In a time when telecom
companies are struggling to make
ends meet, IT budgets have been
slashed which has impacted new
system installations and up grades
for OSS/BSS.

Range of Services
The domain is marked with rapid tech-
nology up gradation. The range of prod-
ucts varies from pure OSS/BSS systems
to customized skill-set extension like
content settlement. Although almost all
the companies specialize in customized
niches, the main focus still remains the
traditional OSS/BSS services. We have
further compiled a list of various func-
tionalities prevalent in the market (please
refer appendix).  They have been divided
in to 9 major market segments, namely:
Billing, Customer Care, Order Entry and
Provisioning, Network Operations and
Management, Service Assurance, An-
tifraud & Security, Marketing and Sales
Support and Other functionalities. All the
services listed as Other Functionalities
are taken as VAS. For more details please
see the appendix towards the end of this
article. On further analysis, we found that
“Performance Management” will regis-
ter the maximum absolute growth in
terms of revenues among the traditional
OSS functions followed by Provisioning
and Service Activation and Inventory
Management.

Revenue Assurance, Billing and
Customer Care and Mediation will
record almost equal growth in terms of
revenues in traditional BSS functions.
Revenues of Billing and Customer
Care will be almost flat while Revenue

Assurance will emerge as the fastest
growing BSS function.

Key Players
The field is diversified in terms of prof-
itability as only the big players have been
able to make sustainable profits in the last
five years which leaves a lot of scope for
M&A. The top 10 players in the field
control about 45 percent of the market
and the top 100 account for a 95 percent
share. In spite of clear divisions, there is
still no dominant leader as most compa-
nies cater to niche markets and offer spe-
cialized services. Following is a
description of a few companies and their
major products.

Future
Presently the operational framework and
programming language differs with each
vendor ranging from C language to
XML. However, telecom companies are
now initiating a move towards common
platforms to enhance interoperatability
and ease of integration. In this regard,
there have been two major initiatives,
complimenting each other: the New Gen-
eration OSS (NGOSS) by Telemanage-
ment Forum (TMF) and the OSS through
Java (OSS/J) initiative. These two initia-
tives promise to alleviate the cumber-
some process of systems integration.

While the NGOSS is a development
framework which is generic and technol-
ogy neutral, the OSS/J, which is Java spe-
cific, provides practical implementation
for new OSS applications and interfaces.
Together, NGOSS and OSS/J lay the
foundation for OSS/BSS products and
components market by defining industry
architecture and interfaces. The model is
being widely deployed in the industry.

The standards based approach will
enable the operator to respond to the chal-
lenges arising from the changing business
and technology environments. When
moving into the proposed direction, it
will be easier to add or remove any
OSS/BSS applications, which in turn cre-
ates greater flexibility and has an impact
on many areas, such as:

� Changing to new technologies or
vendors

� Developing and deploying new
services

� Improving business process per-
formance – lead-times, quality, costs
etc.

� Being based on standards, it will
lower the cost of deploying and
managing OSS/BSS applications
over their life cycle.

Opportunities
� Market size and growth: The

global market is worth $15363.6
million and is expected to grow at 6-
7 percent for the next five years

� Geography: Emerging economies’
markets with a high wireless usage
are expected to grow at 15-17per-
cent. Players from developing coun-
tries will globalize and MNCs will
focus more on developing markets

� M&A:The market is prone to M&A
with the smaller companies strug-
gling to maintain profitability

� Parallel markets: Some compa-
nies have already extended their
customer base to related domains
like ATMs, Railway networks and
Airports. Move to target banking
and other domains will be evident

Challenges
� Infrastructure: difficult to find

skilled manpower and infrastruc-
ture in developing economies

� Alternative Products: Cus-
tomers now have the option to in-
stall systems like ERP, PLM for
replaceable services

� NGOSS: Vendors are now re-
quired to quickly move towards
NGOSS, a standardized system
from legacy systems which are di-
versified

� Shorter Product Life-cycles:
Telecom companies now compete
to gain time-advantage on VAS
launches and hence demand lower
time frames for systems modifica-
tion from OSS/BSS vendors.  si

Intec : Billing, customer management, me-
diation, interconnect billing

Wipro: Provisioning and activation, Inven-
tory management, fault management, Per-

formance management, Billing and

mediation, order management

Oracle: Billing and revenue management,
Service fulfillment suite, CRM, Network

management, Order management, service

delivery platform, business reporting

Elitecore Technologies: Billing and rev-
enue management

Amdocs: Customer Management, Service
and resource management, revenue man-

agement, information management

CSG: Inventory management, customer
management, order management

Xalted: Order Management, Inventory

Management, Trouble Ticketing, Billing Sys-

tems, Revenue Assurance, Fraud Manage-

ment

ORG Informatics: Retail billing solutions,
fraud management, revenue assurance, In-

terconnect billing solution, CRM, VAS solu-

tion

Convergys: Customer service manage-
ment, field service management, mediation,

billing systems, system integration, revenue

assurance,

UshaComm: Billing and charging, sub-
scriber management, partner management,

mediation, Billing service, revenue assur-

ance, customer analytics

Comverse: Billing solutions, CRM
Subex: Revenue Assurance, Fraud Manage-
ment, Credit Risk Management, Intercon-

nect Billing, Interparty Management, Route

Optimization, Cost Management, Rocware,

Service Provisioning & Activation, Order

Management, Network Optimization, Data

Integrity Management

Redknee: Billing, Content settlement,
CRM, Interconnect billing

Comptel: Order Management, Inventory

management, Provisioning and activation, in-

terconnect billing

CCoommppaanniieess  aanndd  ooffffeerriinnggss  ((IIlllluussttrraattiivvee  aanndd  nnoott  eexxhhaauussttiivvee))::Trends in Global and 
Indian Telecom OSS/BSS Market

BBuussiinneessss:: By Amit Goel
The author is Managing Partner, Knowledgefaber
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a gaming console and a social network-
ing tool. 

Given the addictive nature of the
convenience of information access, any-
time, anywhere, several research efforts
around the world have been focused on
new and innovative interfaces that are
suitable for interaction while on the
move, including projection keyboards,
speech recognition, multi-touch and pro-
jection screens. 

A recent research project at MIT has
popularized the power of combining the
mobile phone camera with a mobile pro-
jector, allowing users to project the out-
put of the mobile screen to any surface
making it touch sensitive for user input. 

Research has shown that combining
the speech and gesture (touch and tap)
reduces the amount of time we take to
communicate our intent be it with other
humans or with systems.  It is less am-
biguous and takes less time to say, “I
want that (gesturing at the item you
want)” than   speaking item name and

location when you are in a shop.  The
geek-speak for such “natural interac-
tion” is multimodality. 

Imagine the convenience of listening
to your emails, text messages or person-
alized news stories, while driving to
work or when stuck in the traffic, with-
out having to type or take your eyes off
the road.  Or, sharing the picture with
your family of that dress you wanted to
buy for your daughter, with quick voice
notes and annotations all from the con-
venience of your mobile internet device. 

The power of voice search on the
internet has been demonstrated by
Google, Vlingo among others. While
combining speech and gesture inter-
faces for interaction with mobile inter-
net devices makes it very easy for the
users to interact with applications and
peripherals,  it  can be complex  to im-
plement  such interfaces commercially,
that only a handful of companies such
as Microsoft, AT&T, Nuance,  Open-
stream, IBM, Kirusa  and some others
provide such solutions.

The WorldWideWeb Consortium,
the apex body that develops the web
standards,  has  several  research
groups that are focused on mobile and
voice web interaction. The W3C Mul-
timodal Interaction ( MMI ) Working
Group, focuses on the development of
standards for combining speech, touch
(Ink), text and  emotion into user inter-
face ( imagine if your phone could de-
tect when you are tired or angry and
adjust its presentation/intonation of the
output  accordingly!). 

The W3C MMI Architecture pro-
vides application developers the ability
to combine various modalities of inter-
action through an Interaction Manager
(IM) using asynchronous events among
various constituents of the application,
separating the application logic from

user interface. 
For example, an application, can

have  Speech Interface (VoiceModality)
developed in VoiceXML  markup  and
gesture-annotations in InkML and the
Visual application in HTML, all ex-
changing the user-input in  EMMA ( ex-
tensible multimodal  annotation) markup
with the business-logic layer of the ap-
plication. The markup-based develop-
ment of interfaces, allows the developer
community to fully leverage the benefits
of portability and extensibility and inter-
operability   of the web application par-
adigm on multiple mobile platform and
devices, as opposed to native develop-
ment of such interfaces on each of those
devices and platforms. 

With mobile phonespacking more
functionality, such as GPS, Camera,
Accelerometers, Multimedia Players,
RFID and other sensory capabilities,
the applications on these mobile de-
vices will get richer in features than the
traditional web applications designed
for desk-top computers. 

The appeal and applicability of mul-
timodal interfaces is not just for con-
sumer/personal applications. The use
and convenience of such multimodal ap-
plications in the insurance, healthcare,
realty, media and entertainment indus-
tries can be readily seen, as several en-
terprises have already started
incorporating the rich features of multi-
modality in to their field data collection
applications using voice form-fill, image
& signature capture, map-integration
with visual annotations and spoken driv-
ing directions using mobile devices. 

In the coming months, mobile appli-
cations will become increasingly multi-
modal allowing users the choice of
modes of interaction based on their situ-
ational needs with intelligent detection
of the ambient conditions.   si

Next Leap
in Mobile Interaction!

The keyboard and mouse as
input devices have revolu-
tionized the computer in-
teraction for decades now.
Perhaps, nothing could

make me realize the profound effect
these input methods have on the new
generation, until I heard a friend’s
daughter ask matter-of-factly, “Why do
we have five fingers, when the mouse
has only 2-buttons?”

With more than three billion mobile
phones in the world today, analysts pre-
dict that the number of mobile devices
accessing the Internet will cross the one
billion mark over the next four years. 

With the wealth of information and
services available from almost every-
where, Internet-connected mobile de-
vices are reshaping the way we go
about our personal and professional
lives. According to  John Gantz, Chief
Research Officer at IDC, “With an ex-
plosion in applications for mobile de-
vices underway, the next several years

will witness another sea change in the
way users interact with the Internet and
further blur the lines between personal
and professional.”

During the early years of mobile
Internet, the industry focused primarily
on trying to fit the existing web sites
on to a small mobile screen, through a
process called transcoding (translation
+ encoding). This process essentially
involved the translating of the existing
HTML pages of Web-sites into the
Wireless Markup Language (WML)
pages,   with some image re-sizing ca-
pability. But, the market quickly real-
ized this did not really help adoption of
mobile internet, due to lack of the con-
venient interface to interact with the In-
ternet applications using the phone
keypad.  In those days, users had to
press each key up to three times to se-
lect the desired alphabet to input. 

Then came the Research In Mo-
tion’s (RIM) Blackberry as a mobile
email appliance with a QWERTY key-

pad that quickly became popular with
users as they could read and reply to
the emails without having to carry
bulky laptop computers for email ac-
cess outside their homes and offices.
While many loyal users of Blackberry
swear by the convenience of a track-
wheel (mouse) and keypad, the pri-
mary use of that interface could not
help increase the use of mobile inter-
net access beyond email. 

Clearly, the keyboard and mouse
outlived their purpose. After trying,
foldable key-boards and accessories,
the mobile phone industry has until re-
cently settled on sliding keypads for
user interaction.

The launch of Apple’s iPhone with
its innovative touch interface and on-
screen keypad, revolutionized the mo-
bile Internet access, taking it beyond
simple email access. With over 100,000
applications, it quickly became more
than just a phone, but an information ac-
cess device, a GPS and a mobile TV and

With more than three billion mobile phones in the
world today, analysts predict that the number of 
mobile devices accessing the Internet will cross the
one billion mark over the next four years. 

TTeecchhnnoollooggyy:: By Raj Tumluri
The author is CEO, Openstream



With “cloud,“ technol-
ogy marketers are
faced with the highest
level of hype since the
Internet pioneer days

in the late 1990s. The rapid rise of cloud
computing ideas has combined the tech-
nology industry virtualization trends with
the buzz of the Internet so powerfully that
many vendor CEOs are demanding a strat-
egy and a path to thought leadership in
this critical new industry trend. Marketers
at vendors of software, hardware, profes-
sional services, hosting, telecom services
and software-as-a-service are all asking
Forrester about the implications of cloud,
what to offer, and how to position them-
selves as part of the mega-trend. 

Forrester defines the term “cloud” as
a standardized IT capability, such as soft-
ware, app platform, or infrastructure, de-
livered via Internet technologies in a
pay-per-use and self-service way. The ap-
peal of instant service provisioning, un-
limited capacity and pay-per-use

accounting is strong and has led to many
starry-eyed predictions of revolution. The
reality is that we’re in a hype bubble that
will crash soon. Forrester believes that
this new set of ideas will endure and grow
dramatically; what won’t endure is the all-
encompassing use of the word “cloud”. 
The term “Cloud” is confusing because
media, pundits, and marketers use it to
refer to a range of often contradictory
technology concepts, value propositions,
and business models. And this confusion
leads many technology executives to give
trendy, but vague presentations, while cus-
tomers try out the new language without
knowing what they really want, leading to
conversations in which neither side un-
derstands one another. Ultimately, for the
technology marketers, this confusion aris-
ing out of cloudy language obscures their
brands, clogs prospect pipelines and
lengthens sales cycles.
So, what’s the right way to message your
cloud offering? Just be clear about your
offering and value without creating hype.

As technology marketers, you have to
move with the market, address CEO
demands for market leadership and
satisfy influencers monitoring the lat-
est trends. But, these goals aren’t
served by fogging up market efforts
with cloudy language. In fact, leave
“cloud” out of your top-line messag-
ing entirely. To fend off new threats
and make the most of new opportuni-
ties, Forrester recommends that mar-
keters should: 

Develop the Entire Marketing Mes-
sage without using the “C” Word:
It’s a good discipline to force you to
explain the full offering, value propo-
sitions and differentiation without ref-
erence to cloud. This forces you to be
as specific and clear as possible rather
than hoping that a catchy phrase will
give you affinity cachet. And it will
make you be very specific about the
applicability of the new product or
service to specific use cases, such as
Greenfield Web applications, rather

than making generic statements that
can be broadly interpreted.

Retrofit “Cloud“ to the Message for
Buzzword Compliance with Market
Influencers:Once you’re clear on the
core message, identify your target
buyers and research their affinity for
the “C” word. If some customers or in-
fluencers look for “cloud” rather than
being put off by it, add it back to key
messaging points to show how your
offering or value proposition can be
compared with the specific attributes
of “cloud” that are relevant, rather
than opening the Pandora’s box of
cloud possibilities. Doing so, enables
marketers to show compatibility with
the industry mega-trend without the
blanket associations and misconcep-
tions that cause confusion. And if a
significant chunk of your target audi-
ence will be put off by cloud language,
leave it out entirely — you don’t need
it to succeed, as long as your core
value is clear.

Tune Messages for Specific Buyers
who have Very Different Perspec-
tives on Cloud:Many early adopters
of “something”-as-a-service are start-
ups and consumer-focused Web de-
velopers. They’re often comfortable
with the term “cloud”, though still
confused by its diversity of meaning.
Enterprise IT developers are inter-
ested in IaaS and PaaS offerings so
that they can bypass their enterprise
IT operations teams, who aren’t able
to spool up projects quickly and have
too many bureaucratic demands. IT
infrastructure and operations execu-
tives are curious about using IaaS for
temporary projects but are skeptical
about broad usage of IaaS — and

they’d like to have something to offer
their developers. Each audience
needs a specific message, not one
blanket message.

For Service Offerings, Use “Some-
thing“-As-a-Service Instead of the
“Cloud“ Label: For service-based
offerings, adding the “as-a-service”
label to a familiar label, such as
“CRM-as-a-service” or “archiving-
as-a-service,” immediately orients
buyers to the core value proposition
and educates them on the shift to a
service-based value proposition. This
builds on the established software-as-
a-service concept and avoids much
broader distractions.

For Products, Tout Specific Capa-
bilities Rather than Using Generic
Cloud Language: For products that
enable IT managers or service
providers to build highly shared and
automated service-based offerings,
marketers should tout the specifics,
not the “cloud.” For example, mar-
keters of virtualization solutions
should focus messaging on capabili-
ties for virtualizing infrastructure, or-
chestrating virtual IT resources,
self-service provisioning and re-
source metering, and monitoring
rather than just lazily using the cloud
crutch.

Don’t Put “Cloud“ in Product or
Initiative Names that should En-
dure for Years: Do you still have In-
ternet or eCommerce in your product
names? What about eBusiness? We
didn’t think so. The same fate awaits
“cloud”, so don’t put the term in any
durable product names, initiatives, or
messaging headlines.  si
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Cloud 
How to Right-message your  

Offering?
TTeecchhnnoollooggyy:: By Frank Gillette 
The author is VP & Principal Analyst, Forrester Research

So, what’s the right way to message your
cloud offering? Just be clear about your 
offering and value without creating hype. 

Frank Gillette 
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Afew decades ago, India
was seen as a producer
of finished goods for the
international market, or
if we put it bluntly, we

were seen as a dumping ground for
products from the developed countries.
A pretty sad scenario as we used to im-
port more and our exports were frugal.
Barring agriculture and spices, we did
not have much to rave about.

However, a change in mindset of
the authorities has paved the path to-
wards progress. India’s economic
growth has prospered over the years,
thanks largely to the opening of mar-
kets to foreign companies and in-
vestors, which has ushered a very
healthy and competitive environment.
This trend started way back in the early
90s, where liberalisation, privatisation
and globalisation policy of 1991
opened up new horizons of opportuni-
ties for Indian business to take shape
firmly and be equally competent in the
world market. 

As a result, India has progressed
quite well in terms of technological in-
novation and has managed to produce
high-tech products and services. In a
way, we are world leaders, when it
comes to providing solutions, as more
or less, every software product or serv-
ice that comes out has a “made in
India” tag to it. It definitely makes us
feel proud as we are one of the top con-
tributors to the global economy. But,
somewhere in this melee, we are un-
derperforming to our true innovation
potential—this somehow has affected
our industrial competitiveness and eco-
nomic growth. There is no specific an-
swer to this anomaly as India is a very
large and diversified country. 

The Bottlenecks
For building a resurgent India, we need
good infrastructure, better governance
and overall good policies which have to
be implemented in the right earnest. Due
to lack of coordination amongst the var-
ious bodies, development has not
reached to the far flung rural areas, the
perpetual problem of location, language,
culture, literacy levels, incomes, and so
on, has kept the country on tenterhooks.
Most of the development is in the larger
metros and the rural areas have still a
long way to catch up. In order to sustain
the current growth rate and even to sur-
pass it, India needs to aggressively har-
ness its innovation potential, relying on
effective long term policies which would
help us achieve true economic and so-
cial transformation.

Time to Innovate
Though we are an agrarian economy it
is now time to shift gears and chart out
a new path. This path is ideally through
use of Information and Communication
Technologies (ICT). Studies have
shown that a 10 percent increase in mo-
bile-phone adoption in an emerging
market can increase GDP per person by
0.8 percent. The IT revolution in the
last decade, has earned us the much
needed foreign exchange for our coun-
try. Our knowledge quotient has placed
us amongst the top innovating coun-
tries. The robust growth of Indian firms
can be attributed to the meteoritic suc-
cess of ‘India IT Industry’. In fact, no
other Indian industry has performed so
well vis-à-vis the global market. The IT
sector alone has contributed to 7.5 per-
cent of the overall GDP and is likely to
attract Foreign Direct Investment (FDI)
of $4-5 billion. Therefore, the way

ahead is to channelise these resources
for the betterment of society.

When one wants to innovate for
India, it is important to realize that the In-
dian market comes in many flavors. At
one extreme, it is still a developing na-
tion with gaps in infrastructure (trans-
portation, utilities, connectivity, and
many more), low per capita income, and
less than 100 percent literacy rates. On
the other extreme, India is also the
“Asian Tiger” – a technology and eco-
nomic superpower, with a massive up-
ward-looking middle class, large youth
population with access to quality techni-
cal education, and a mobile market that is
adding over 11million subscribers every
month. Both these flavors of India re-
quire unique innovations distinct from
the products created for the developed
nations because many of the problems
they pose have very different require-
ments in cost, scalability, ease-of-use,
and customizability to multiple demo-
graphics varying in language, literacy
levels and cultures. In the rest of the arti-
cle, we will look at broad-reaching inno-
vations that start to address these
different parts of the spectrum.

Let us take one step at a time. Most
of us spend our time commuting to work
and back. For example, 120,669 units of
cars were added on the Indian roads in
the month of August 2009 leading to the
already congested traffic as the infra-
structure just cannot handle anymore.
One option could be to restrict entry of
private vehicles at certain points of time
or altogether force a ban on purchase of
new vehicles as it is done in some coun-
tries. This would require political will
and is different story altogether. So, let’s
focus on the technological aspect and see
how it can ease our daily commute.

In many developed countries, there
is a concept of ‘smart roads’, where traf-
fic is monitored on a regular basis using
an array of sensors. Several companies
in India are working on this concept, but
providing a much more affordable solu-
tion using the combined power of sen-
sors, wireless communications,
computing power and the Internet. These
sensors identify and track devices
through short range communications like
radios and Bluetooth present in cell
phones. Through these, engineers are
able to accurately predict the travel time
and the amount of traffic on a particular
route and alert oncoming traffic of any
problem whatsoever. In short, if you are
traveling from point ‘A’ to point ‘B’, then
the traffic management system or ‘smart
roads’ application would guide you ef-
fectively by suggesting the best possible
route. India’s cities are in dire need of
such efficient systems.

Going a Step Further
To ensure seamless connectivity, we
need to optimise major information net-
works by creating robust ICT backbone
architecture, which would effectively re-
duce running costs and ultimately
broaden network access. This includes
solving the last 20km problem of con-
necting villages to the nearest fiber drop
at a very low cost. Again, solutions that
worked well in the West – like Copper
and optical fiber access – may not be
economically feasible in India and one
needs innovative alternatives like long-
range WiFi.

The telecom revolution is making life
a lot easier for villages and one of the best
services to address their needs is e-learn-
ing. This can be a boon for village folk
as they need not travel long distances to
attend schools or colleges. Likewise, the
Smart card is another feasible option in
providing access to a world of opportu-
nity for the rural folk as through its use
the rural community can access many an
application – microfinance being one of
them. And when we talk about telecom;
mobile telephony is definitely going to

influence the rural landscape. The con-
cept of mobile banking and payment
services have already reached good num-
ber of villages in the country and within
some years we can see our country con-
nected entirely through mobile. Accord-
ingly with superior technology and mass
consumption of services the cost of op-
erating telecom circles will come down
considerably this would usher in a true
mobile revolution. 

Advantage India
The advantage that India has over other
developing countries is that we have a
young population/task force well versed
in English language and are also major
contributors to world economy. The IT
industry that so far has been the main
stay of economy has led the economic re-
vival and is the sector to watch. Accord-
ingly, the IT enabled services (ITES)
have provided job opportunities and will
continue to do so. By far, the services
sector in the country has benefited from
the availability of vast skilled labour at
competitive rates. And further in the
coming years, India is expected to bene-
fit further from the demographic divi-
dend emanating from a higher proportion
of the young population.  

Likewise, in the present scenario,
growth has also been fueled by in-
creased local demand, backed by rising
urban and rural incomes. One of the best

success stories we can talk about is the
launch of the ‘Tata Nano’ priced at one
lakh rupees for every Indian. And when
it comes to the telecom industry, India
has made rapid progress in improving
access to telecommunications services
– though we may lag behind China and
other countries we have definitely ar-
rived. The top mobile operators con-
tinue to rope in millions of subscribers
every month with innovative ap-
proaches and offers. 

With the right kind of impetus, we
can have good number of industries
flourishing in the rural areas, which in
turn would help in reducing the load on
our cities. It would create the required
number of jobs and provide the rural
population with a sustainable livelihood
plus make them tech-savvy in the
process. Clearly, it is a win-win situation
for everyone concerned.

The Road Ahead
On a positive note, we are on the path to
progress. Many of the technological in-
novations are in place and are impacting
our lives in many ways. We already have
3G technology deployed in many places
and I am sure it will quickly become af-
fordable and will be supported by large
number of India-specific applications.
Broadband has made its mark, and there
are plans of WiMax in India, where one
would be able to roam like never before.
Moreover, location-based services will
become commonplace, and India may
leapfrog wireline DATA connections di-
rectly into wireless data connections.   

So, the time to innovate for Indian
market is now. We have excellent R&D
centers, which need to be promoted on a
larger scale. For this, a healthy Govern-
ment-Industry participation is required as
it is one of the key factors in enabling this
major change. Moreover, one needs a
disciplined approach along with a
broader outlook from the policy makers.
With a steady GDP growth, a growing
middle class, and some very enterprising
entities. in our midst, we could certainly
be the “next ‘techno’ superpower”.  si

IInnnnoovvaattiinngg  ffoorr  EEmmeerrggiinngg  MMaarrkkeettss

BBuussiinneessss:: By Viswanath Poosala (Vishy)
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To ensure seamless
connectivity, we need
to optimise major 

information networks
by creating robust ICT
backbone architecture,

which would 
effectively reduce 
running costs and 
ultimately broaden
network access.



As we get into a holiday season, and see the New Year come
forward with all its promise of happiness and prosperity,
many of us are taking the time to reflect on what is in store
for 2010. Looking back, 2009 has been a year marked with
global financial crisis, job lay-offs, budget cuts, big cor-

porate scandals. However, on the positive side, 2009 has also been the
year when we saw continued acceleration in startup economy and IT inno-

vations especially in mobile technologies, clean green IT, renewable energy, health
care systems and social networking. I see some strong trends and predictions for 2010, those
that I believe are worth thinking about as we look to the year ahead.

PPrreeddiiccttiioonn 11::Google Phone will be a Game Changer!
2010 will continue to see strong adoption of mobile internet and smart phones. I personally
believe that mobile internet is here to dominate over the next five years. Google’s foray into
mobile devices and OS will definitely be a game changer given its strong integration with
Google services like Gmail, Picasa, maps and others. Apple iPhone, BlackBerry RIM will
continue to hold onto their early mover advantages, however, Google phone will create a

meaningful penetration in this ever important marketplace. There are some significant
advantages that Google brings to the table, as it controls critical consumer con-

tent and applications, which will provide a very seamless integration of mo-
bile hardware, OS and fully integrated consumer applications.

PPrreeddiiccttiioonn 22:: Mobile Payments will Become a Reality
Mobile Internet is both about communication and commerce. 2010 will
see a strong adoption of mobile based commerce. Payment is a critical

enabler of such transactions. Till date, mobile commerce is still in
an early adopter phase.  But, innovative companies like Boku,
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Square and number of promising start-
ups are beginning to destroy the barri-
ers on mobile commerce. Consumers
are ready for using their phones for
transactions, in 2010; finally the tech-
nologies will be in place to enable mo-
bile commerce well past the early
adopters.

PPrreeddiiccttiioonn 33:: Semantic Web is the
Web 3.0
Web is rapidly evolving from being a
network of pages and content to a web
of “things” like people, videos, photos
etc. The semantic web will become
more of a reality as the social net-
working concept becomes a main-
stream consumer activity. With
astronomical growth of facebook in
2009, the social web will lead the way
to creating a semantic web in 2010,
where easy linkages between entities
on the web will enable new class of
web applications. As an example, a
group of profiles, a set of charts, and a
portfolio of stocks can be mashed up
to create a semantic web application
for an investment club.

PPrreeddiiccttiioonn 44:: Employee 
Managed IT
The era of centrally managed IT infra-
structure is going to be less important.
Instead, you will see proliferation of
devices, desktops, enterprise 2.0 ap-
plications that professionals within the
enterprises will adopt at their will. The
desire to standardize and control the
professional environment will give
way to a more user managed and user
selected computing environments.
Corporate professionals might use
blackberries, iphones, and Google
phones on the road; or many might
choose to adopt Mac platforms versus
the corporate mandated PC’s. We are
headed towards a more heterogeneous
self managed open computing envi-
ronments facilitated by virtualization,
cloud computing and advent of enter-
prise 2.0 applications like LinkedIn,
yammer, basecamp and others.

PPrreeddiiccttiioonn ##55::Acceleration of Pub-
lic Privacy
Consumers are going to seek stronger
privacy controls in public and social
environments. Users want to be a part
of a social web, yet they want to feel
comfortable with the privacy of their
data, profile, linkages and activities.
The balance of public and open life,
coupled with strong privacy options
will enable a whole class of new ap-
plications in health care, entertain-
ment, professional career which we
have not yet begun to see. Till date,
privacy and social environments have
been at odds with each other. 2010 will
bring the best of both in ways that con-
sumers will truly begin to develop
their personal intelligent “agents” of
the future.

PPrreeddiiccttiioonn ##66:: Smart Grids will get
into action
Smart Grids are going to replace tra-
ditional utility networks, where en-
ergy consumption will get priced, as
well as the demand will be dialed up
or down based on real-time energy
market environments. With billions
of dollars of federal aid from US gov-

ernment, Smart grid is now on its way
to becoming a reality. A number of
successful startups like Silverspring
Networks are taking full advantage of
this macro trend and I believe we are
going to see many more smart com-
panies being launched in 2010.

PPrreeddiiccttiioonn ##77:: Vertical Consolida-
tion in the Industry 
In 2010, we will see a greater shift to-
wards vertical integration of busi-
nesses. Last decade has been all about
super specializations. Moving for-
ward, one would see more vertical in-
tegration of businesses through M&A
and organic growth strategies. Oracle
is busy integrating hardware from
Sun to reduce the total cost of owner-
ship of its databases and applications.
This is a great example of a vertical
integration. Oracle is now both hard-
ware and a software company.
Google is headed in the same direc-
tion through the launch of Google
phones. Software firms might offer
outsourcing services, or vice versa, IT
outsourcing firms, might get into the
technology business by launching
their own product lines through in-
house or inorganic acquisitions. Re-
ally, what will matter at the end is
how one is able to provide end-to-end
vertically integrated customer experi-
ence. This is a big departure from the
traditional thinking of narrow niches
and focused product lines.

These seven predictions are more
symbolic of the direction of the tech-
nology industry and 2010 will be a
pivotal year as we get out of the re-
cession mindset to an economic
growth orientation. As with all pre-
dictions, my advice to budding entre-
preneurs will be to see how they can
question their own strategies, and en-
sure that they are aligning to one or
more of these macro trends. Winning
entrepreneurs will have significant
tail wind to propel them into success,
if they can couple these strategies
with strong execution.  si
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An Opportunity
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Year 2010
As with all 

predictions, my
advice to budding
entrepreneurs will
be to see how they
can question their
own strategies,
and ensure that
they are aligning
to one or more of
these macro
trends.
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siTech20

RANK COMPANY

Stock Price
INR Closing
27.11.2010

52 Week
HIGH

52 Week
LOW

% CHANGE IN PRICE
4 Weeks 52 Weeks

CAPITALIZATION
In Rs. Crore

INDIA INDEX
Index of the top tech public companies in India

Infosys Technologies
Tata Consultancy Services
Wipro Ltd
Tech Mahindra
HCL Technologies
Mahindra Satyam 
Mphasis 
Financial Technologies
Patni Comp
GTL Ltd
Rolta India
HCL Infosystems
Mindtree
Moser Baer
CMC Ltd
Polaris Software
NIIT Ltd
Sasken Communications Technology
Sonata Software
Subex Systems

2526
728
675
992
365
97
726
1330
468
382
186
158
696
82
1311
177
69
180
42
88

2564
805
695
1149
388
189
797
1735
519
383
206
189
702
115
1438
191
78
185
45
96

1040
358
197
205
87
6
141
382
94
195
32
65
181
40
257
25
14
35
13
19

8
10
10
10
13
8
11
5
11
0
16
8
10
10
3
12
9
29
20
33

126
53
195
307
223
-36
392
161
271
86
67
87
188
27
344
351
179
210
155
175

144847
142388
98974
12067
24555
11340
15219
6121
6009
3632
2987
2709
2730
1379
1992
1749
1138
488
437
307

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

RANK COMPANY

Stock Price
(US$)Closing
11.27.2010

52 Week
HIGH

52 Week
LOW

% CHANGE IN PRICE
4 Weeks 52 Weeks

CAPITALIZATION
In $ Millions

U.S INDEX
Index of the top tech public companies in U.S founded
and managed by Indians

Juniper Networks
Cognizant Tech.  
Microchip Tech
SanDisk Corporation
Syntel
Keynote Systems
Qlogic Corporation
Tibco Software
Sycamore Networks
Cavium Networks
Aruba Networks
Infinera Corporation
Netezza
Ixia
NetScout
iGate
EXL Service holdings 
OSI Systems
Isilon Systems
Magma Design

26
44
28
25
37
10
18
9
2
23
10
9
9
7
14
10
18
21
7
2

29
46
29
25
50
12
20
10
37
23
10
11
12
8
15
10
18
22
7
3

12
17
16
8
17
7
9
4
2
7
2
6
5
4
6
2
6
11
2
1

0
-1
8
23
-5
1
-1
3
-29
12
16
12
-9
0
14
3
5
2
25
-7

52
156
55
177
67
40
43
92
-25
129
313
11
57
25
73
78
124
66
114
130

13710
13100
5220
5720
1550
152
2100
1550
577
963
861
881
569
420
577
546
512
366
450
112

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

JNPR
CTSH
MCHP
SNDK
SYNT
KEYN
QLGC
TIBX
SCMR
CAVM
ARUN
INFN
NZ
XXIA
NTCT
IGTE
EXLS
OSIS
ISLN
LAVA




