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PREFACE
After liberalisation process, the domestic firms have been passing through a period of transition, from a
seller’s market to buyer’s market and also from rationing shortages to marketing of surpluses. Now
effective use of Information Technology has been identified as an important strategy for enhancing the
competitiveness of any organisation in this millennium. Today, the global economy is increasingly influenced
by Internet Technology and the Global Internet trade is expected to reach $56.8 trillion in 2004, which
is amounting to 8.6% of global trade. Again domestic market for IT products fetches $1.7 billion
annually and our software exports had crossed $4 billion showing and impressive growth of 51% in
dollar terms over the previous year. Further, 157 Fortune 500 companies in the world are depending
exclusively on Indian software for their business excellence. In a bid to exploit these emerging possibilities,
“Management Information Systems” is included as one of the fundamental subjects for various
Management and Technology courses offered in Indian Universities. This book presents an overview of
updated, multifaceted, and latest global information systems. This book covers syllabi requirements of
MBA, MCA, BBA, BCA, MIT, MIB and other Post Graduate, Degree, and Diploma level Engineering and
Management course of Indian Universities.
Responding to continuing rapid changes in technology and environment of IT enabled services in
India as well as the comments of our professors and students; the content of this book represent a major
change. It comprises of 11 Chapters, 11 Interviews, 15 Cases, 10 Corporate Stories, 50 Concept
updates and market watch of varying lengths and levels of difficulty.

FEATURES
¾ FIFTEEN live cases, 11 management perspectives and 50 concepts/themes from global and
Indian Environment.
¾ A separate chapter for Knowledge Management, E-commerce and Application of Technology.
¾ Substantial coverage of various IT enabled service, campaigns, companies, packages and
Internet based services.
¾ Includes the latest topic like CRM, SMS and cellular phone service, Internet telephony and
space communication.
¾ Improved approach to pedagogy, designed to enhance student learning.
¾ Coverage of technology issues / Internet applications through out the book supplemented with
company and service package literature. Chapter 11 discusses exclusively the application of
technology in Indian environment.
¾ This book offers career assistance for both corporate executives , management and technology
students

NEW READING AND CASES
Features such as MARKET WATCH discusses the current trend in the IT service industry by incorporating
news from Microsoft, oracle, IBM and INTEL in chapter 11. Further FOCUS analyses a current issue or
prevailing practices of a market leader in IT industry such as ICICI, HLL, FABMART, INFOSYS, AMEDEUS,
NESTLE, ITC and CRICINFO. MANAGEMENT PERSPECTIVE, a new features which, reflects the visions of
service providers like – ALFRED BERKLEY (President NASDAQ), JEAN HEUSCHEN (Chairman, GE corporations
Inc.), MICHEL S. DELL (CEO Dell Computers), MANVIR SINGH BANGA (Chairman HLL), ARJUN MALHOTRA
(CEO, Techspan), N. R. NARAYANA MURTHY (CEO-Infosys), WARREN BUFFETT (Chairman Oracle
Corporations), S. RAMODORAI (CE, TCS) and others.
Further, at the end of every chapter carries at least one case analysis. These live materials offer students
to more ideas, insights and research findings that can stimulate classroom discussion of real world IT industry
issues. Further more emphasis is given for the latest practices like CRM, ATM banking, E-commerce, SMS and
Knowledge management practices. Again, Chapter 11 provides application of Technology in business and
daily life highlighting various applications like SMS, Internet telephony, Space communication, NETSCAPE
version 7.0 browser, I-pad. This book provides an opportunity to acquire the skills and aptitude to become
good IT Managers by providing the list of selected readings and review questions at the end of every chapter.
Please refer at the end of chapter one for more details on the framework and chapterisation of the book in detail.
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Overview of Management Information Systems
and Practices in the New Millennium

1.1. INTRODUCTION
We are all angels with only one wing.
We can only fly while embracing each other.
— Luciano de Crescenzo
The 20th century Italian poet’s metaphor wasn’t about the 21st century corporation, but it might
as well have been. The coming century will be unfriendly to superhero CEOs who try to wing their
companies heavenward by sheer force of will. Success will belong to companies that are leaderless – or,
to be more precise, companies whose leadership is so widely shared that they resemble beehives, ant
colonies, or schools of fish. Today, democratic decision-making in corporations is still confined largely
to factory floors and new-product laboratories, far from the top of organizational pyramids. That is
hardly surprising. In a nation that loves superheroes, people cling to the myth of what management guru
Warren Bennis calls “the triumphant individual.’’ The media celebrate CEOs as larger-than-life individuals
who single-handedly communicate a vision and lead the way, earning millions for themselves in the
process.
Cool the hero worship. In the 20th century, the Soviet Union collapsed because its command-andcontrol economy couldn’t keep up with the West’s free market. In the 21st century, the same fate will
befall companies whose CEOs attempt to control everything. In a world that is becoming ever more
chaotic and dependent on brainpower, teams at the top will make more sense than a single outrageously
paid CEO who sits behind a “buck stops here’’ plaque. To see why, look to nature. You might assume
a leaderless group of creatures would be ineffectual. Not at all. While one bee is merely a nuisance, a
swarm is deadly. “You only have to look at biological systems to see that there are no big hierarchical
stacks,’’ says Peter Cochrane, head of research at BT Labs. “Everything is low and flat, very adaptable
and very cruel.’’
The Internet allows companies to be more like beehives because information can be shared
horizontally rather than funneled up to the CEO’s office and back down again. “The nature of the
process that built the Internet will inform everything that touches it. There’s nobody in charge,’’ says
John Jordan, director of electronic commerce at Ernst & Young’s Center for Business Innovation. The
beauty of such leveling is that the people best equipped to make them can make decisions instantly.
Might that produce corporate chaos ? Sure. But that’s not necessarily a bad thing. Uniform thinking
enforced from the top can cripple an organization. Silicon Valley knows that well : When programmers
try to debug a piece of software, they intentionally isolate themselves from their neighbours so they
won’t duplicate each other’s mistakes. Says E&Y’s Jordan : ‘‘when you debug, it’s really good not to
have the same assumptions and system as the guy next to you.”
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1.2. NEW REALITIES
Hundreds of thousands of PCs working in concert have already tackled complex computing
problems. In the future, some scientists expect spontaneous computer networks to emerge,
forming a “huge digital creature’’
The skin is an uncanny piece of engineering. It processes immense amounts of data on temperature,
pressure, humidity, and texture. It registers movement in the air, gauges the size of objects by the
distance between points of contact, alerts us to danger, and prepares us for pleasure. But the skin does
more than register superficial events – it’s a controller. It sends signals to regulate blood flow, activate
sweat glands, alert immune cells to marauding invaders, and block ultraviolet light. Even when skin dies,
it is utilitarian : Dead cells accumulate in layers to prevent unwanted penetration. In the next century,
planet earth will don an electronic skin. It will use the Internet as a scaffold to support and transmit its
sensations. This skin is already being stitched together. It consists of millions of embedded electronic
measuring devices : thermostats, pressure gauges, pollution detectors, cameras, microphones, glucose
sensors, EKGs, electroencephalographs. These will probe and monitor cities and endangered species,
the atmosphere, our ships, highways and fleets of trucks, our conversations, and our bodies – even our
dreams.
Ten years from now, there will be trillions of such telemetric systems, each with a microprocessor
brain and a radio. Consultant Ernst & Young predicts that by 2010, there will be 10,000 telemetric
devices for every human being on the planet. They’ll be in constant contact with one another. But the
communication won’t be at our plodding verbal pace. “Fifty kilobits per second is slow,’’ Huffs Horst
L. Stormer, a Nobel prize-winning physicist employed by Lucent Technologies Inc.’s Bell Laboratories
and Columbia University. Machines will prefer to talk at gigabit speeds and higher – so fast that humans
will catch only scattered snippets of the discussion. What will the earth’s new skin permit us to feel ?
How will we use its surges of sensation ? For several years – maybe for a decade – there will be no
central nervous system to manage this vast signaling network. Certainly there will be no central
intelligence. But many scientists believe that some qualities of self-awareness will emerge once the Net
is sensually enhanced and emulates the complexity of the human brain.
Sensuality is only one force pushing the Net toward intelligence. An eerie symbiosis of human and
machine effort is also starting to evolve. The Internet creates a channel for thousands of programmers
around the world to collaborate on software development and debugging. That has produced an
evolutionary leap in software : The “open source’’ movement that spawned the Linux operating system.
The Linux world behaves as an ecosystem – “a self-correcting spontaneous order,’’ as open-source
pioneer Eric Raymond describes it in his Net manifesto, The Cathedral and the Bazaar. Through
collaboration, this community can push past the technical barriers to machine intelligence. And though
silicon networks today look nothing like the brain, nodes of the Net have begun to function as neurons.
Researchers have already tackled complex computing problems, such as interpreting interstellar radio
signals, by parcelling computing tasks out to about a million PCs working in concert. Within 10 years,
discrete microprocessors could be knitted together into ad hoc distributed computers. Don’t think of
these as PC networks. The terminals would just as likely be cell phones or Palm-like devices, each one
far smarter than today’s heftiest desktops. “Think of this as a whole ecology, an information environment
that’s massively connected,’’ says Ernst & Young Chief Technologist John Parkinson.
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Super brains born of silicon will change everything. Previously intractable problems in
science, engineering, and medicine will be a snap. Robots will rapidly displace humans from
factories and farms
Intelligent computers are now considered as inevitable as Moore’s Law – the 1965 dictum predicting
the geometric growth of semiconductor power. The lawgiver himself agrees. “Silicon intelligence is
going to evolve to the point where it’ll get hard to tell computers from human beings,’’ says Gordon E.
Moore, Chairman Emeritus of Intel Corp. But computer intelligence won’t stop there. Many scientists
assert that machines will rapidly become far smarter than Albert Einstein and Hawking rolled into one.
Just as humans can design computers with superior number-crunching capabilities, Hawking figures
savvy machines will create still better computers. At least by mid-century, and probably much sooner,
computers could have smarts way beyond our ken. Silicon will even give birth to new kinds of life,
predicts Robert E. Newnham, a materials scientist at Pennsylvania State University. And the advantages
of this silicon life – chiefly immortality and unimaginable brainpower – could inspire scientists to forge
composite human-silicon life forms “with a common consciousness that transcends all living beings.’’
1.3. COMPUTER CLANS
Such spontaneous computer networks would be ideal breeding grounds for so-called “emergent’’
phenomena. The concept is championed by the Santa Fe Institute, intellectual home of physicist Murray
Gell-Mann, computer scientist John H. Holland, and other architects of a discipline called “complexity.’’
This school studies behavior that emerges from the collective activity of partly independent agents.
Individual ants, for example, can’t fight off an attacking wasp, but a colony can. A single brain cell is a
simpleton, but a few tens of billions can perform mental miracles. Complexity experts anticipate the
occurrence of such phenomena on a Net that will someday comprise billions of smart devices, each
linked through thousands of pathways. The whole will add up to more than the sum of its parts, says
Sandia National Laboratories Senior Scientist Gerold Yonas. “At some point, a massively parallel computer
will reconfigure itself,’’ he predicts, and portions of the Net will take actions that no human engineer
programmed or even planned for. Humans won’t be removed from the process, says Leonard Kleinrock,
inventor of packet switching technology and architect of the Net’s first node, 30 years ago at the
University of California at Los Angeles. “Millions of people contributing ideas in unforeseen ways are
part of this complex adaptive system,’’ he says, pointing to the open-source movement as proof.
Now, toss into this ecosystem a few hundred million intelligent software agents, vastly more
powerful than the crude software “bots’’ that perform Web searches today. Add the voices and intentions
of a few billion digital pets, companions, and caretakers. Then stretch out a sensory, telemetric fabric.
“The network itself becomes a huge digital creature,’’ says Toshitada Doi, chairman of Sony Corp.’s
Digital Creatures Lab. “We will carefully design it so that it will help human beings, not harm them.’
That may not be easy, however. Emergent behavior could be mischievous, even sinister. In Sandia
simulations with software agents acting as communications nodes in network, the nodes have assembled
themselves into clans. “In a real network, the clans might have distinct points of view,’’ Yonas says,
“and one might be antithetical to another.’’
1.4. SELF-HEALING NETWORKS
By the time something like that happens, networks should gain some of the resilience and safeguards of
living organizms. For a start, “networks will learn to heal themselves,’’ says Sprint Chief Technology
Officer Martin J. Kaplan. And when the earth’s own skin signals danger – seismic activity, a geomagnetic
storm, or a worrisome spike in financial transactions – the Net will sense it, alert people, and reroute
traffic.
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Critics of the Santa Fe school say it lacks a solid theoretical foundation. Supporters concede that
point, but say the field is still new. “This is 21st century science,’’ says William N. Joy, founder and
chief scientist of Sun Microsystems Inc.Humanity is now preparing to cast its net across the solar
system. At NASA’s Jet Propulsion Laboratory in Pasadena, Calif., scientists are devising a version of the
Internet called InterPlanet that will weave the moon, Mars, and some asteroids and comets into the
earth’s expanding nervous system. Today’s communications between earth and unmanned probes are
expensive, proprietary, and complex. With InterPlanet, ‘‘we can simplify everything, cut costs, and
engage the public more effectively,’’ especially when astronauts arrive on Mars, says JPL team leader
Adrian Hooke, manager of space data systems. Then, the earth’s telemetric body will span the reaches
of the solar system. The Net may not experience all the human thrills of exploration. But it will feel some
tingles up and down its spine.
1.5. BRAINS IN A BOX
Either way, the human brain has only a short time left as the smartest thing on earth. The speed
and complexity of computers will continue to double every 18 months through 2012. By then the
density of computer circuits will have jumped 1,000-fold, and the raw processing power of a human
brain will fit into a shoebox. With luck, that milestone might come a lot sooner – perhaps as early as
2005, says John C. Carson, chief technology officer at Irvine Sensors Corp., a Silicon Valley chip
company. Beyond 2012 chips that exploit the quirky world of quantum mechanics promise far bigger
leaps in complexity. Because such chips won’t need wires, which now occupy most of the space on
silicon, it won’t take long to duplicate a human brain fully – not only its 100 billion neurons but also its
trillions of synapses, or interconnections. This dense maze of interconnections is regarded as essential
for intelligence to emerge. Hardware brains will get there by 2020, predicts Raymond C. Kurzweil,
founder of Kurzweil Technologies Inc.
Then they’ll soar way past human “wetware.’’ A billion human brains could soon be crammed
into a cubic inch of quantum circuitry, Kurzweil says. And the size of artificial brains won’t be constrained
by the human skull. They could grow as big as trucks. De Garis of ATR even sees brains the size of
satellites orbiting the earth. Critics contend that no matter how big computers get, they can’t become
intelligent until we know how to emulate the brain’s functions in software. Not so, retorts Inman
Harvey, a mathematician turned robotics at Britain’s University of Sussex. By mimicking evolution, “it’s
possible to create artificial brains without really understanding how they work,’’ he says. In other
words, they could evolve their own internal programming, just as human brains have.
1.6. ROBOTIC ROAD AGE ?
These super brains will change everything. Previously intractable problems in science, engineering, and
medicine will be a snap. After 2025, Kurzweil says, robots will rapidly displace humans from factories
and farms, and they’ll provide basic human necessities to all people. Cars, planes, and trains will operate
themselves, and the carnage on the highways will end in the 2030s.Even the nature of human life itself
will be changing by mid-century. Neural implants will expand human knowledge and thinking powers –
and begin a transition to composite man-machine relationships that will gradually phase out the need for
biological bodies. Swarms of microscopic robots will take up positions in the brain’s sensory areas and
create virtual-reality simulations that are impossible to distinguish from real reality. Communicating with
family and friends won’t require your physical presence. The best food you’ve ever eaten can be
enjoyed time and again with different companions. And traveling to Mt. Fuji or the Louvre will be
pointless, because your body won’t be able to do or sense anything that can’t be provided by in-brain
simulations.
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So, come 2099, Kurzweil figures only a very small group of people will still inhabit biological
bodies. Most humans will have transferred their minds into electronic circuits – and attained immortality
as a result Penn State’s Newnham is sorry he won’t have that opportunity, because he’s already 70. “I
would like to live such a life,’’ Newnham says wistfully. “I would like to have the time to learn why life
is, why we are here, why there is matter, and why the universe exists. I’d like to know those answers.’’
1.7. A NIGHTMARE ?
At the moment, computers show no sign of intelligence. This is not surprising, because our present
computers are less complex than the brain of an earthworm. But it seems to me that if very complicated
chemical molecules can operate in humans to make them intelligent, then equally complicated electronic
circuits can also make computers act in an intelligent way.
– Stephen W. Hawking
These wild notions no longer come just from science-fiction writers. They’re slowly creeping into
mainstream science. And researchers are waking up to the implications of the monumental event that’s
coming within many of their lifetimes : our first contact with an alien intelligence. The arrival of silicon
life will transform civilization. All our science and art, even our concept of self, stems ultimately from
what our senses tell us about the world. But beings that can see radio waves and listen to starlight, that
can feel the vast empty spaces in atoms of steel, will have a very different perception of reality. What we
learn from them could be more wondrous than all the discoveries made with microscopes, telescopes,
X-ray machines, and other high-tech tools for amplifying our senses.
Some researchers fear super-brainy machines will be a science-fiction nightmare come true.
Kevin Warwick, head of cybernetics research at Britain’s University of Reading, is convinced that
machines will subjugate humanity by 2050. And Hugo de Garis, head of a project to build silicon brains
at Japan’s Advanced Telecommunications Research Institute International (ATR), admits he is haunted
by the prospect that his creations might “swat me like a fly.” Other researchers figure such beings
would be too wise not to respect life in all its myriad forms. The idea of malevolent machines is based
on the mistaken assumption that intelligent machines would behave pretty much like people, “foibles and
all,’’ scoffs Igor Aleksander, head of neural systems engineering at London’s Imperial College of Science,
Technology & Medicine. But sexless creatures that know they are machines and can exist essentially
forever wouldn’t be driven to compete for territory and mates – two main sources of human inhumanity
and maltreatment of lower life forms. So, if super smart machines come to regard people as unfit
company, perhaps they’ll just build cylinders around themselves and blast into space. Some may do so
anyhow, seeking new knowledge, since space travel will be a breeze for them.
1.8. BETWEEN SILICON VALLEY AND SILICON ALLEY
Just a few years back, the future looked bleak in Washington. Big Government was in decline as political
power shifted to state capitals. To make matters worse, federal agencies were shedding thousands of
employees, depressing both real estate values and the city’s spirits. While the rest of the country may
still think of it as a snake pit of legislators, lawyers, and lobbyists, Washington is quickly morphing into
a high-tech hotbed. Entrepreneurial fever is sweeping the Potomac. Hundreds of new companies are
being started, particularly in the communications and Internet industries. Who cares who the latest
House Whip is ? Executives such as America Online CEO Stephen M. Case are replacing politicians as
the city’s stars. The result is “Silicon Swamp,’’ where the big fish swim and only the swift survive.
“Silicon Valley is still the nation’s technology nerve center, but Washington is next on the list,’’ says
Marc Andersen, a founder of Netscape Communications Corp. who has moved to AOL as chief
technology officer.
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A bit of boosterism ? Sure. But not by much. With 208,700 technology workers, the D.C. metro
area ranks as the third-largest high-tech center in the country after Silicon Valley and Boston, according
to the economic consulting firm Regional Financial Associates Inc. That’s up from ninth largest in 1985.
Tech employees now outnumber government drones – a Price Waterhouse Coopers study shows. And
the rate of the industry’s growth is so speedy that the Commerce Dept. estimates that Virginia’s technology
workforce will increase nearly 10% annually, to 135,100 in 2006. “D.C. is the only place outside of the
Bay Area where people are willing to take a risk,’’ says Vinod Khosla, a partner at Silicon Valley venture
firm Kleiner Perkins Caufield & Byers. Last February, startup Teligent Inc. in Vienna , Va., hosted a job
fair to find skilled telecom staffers to launch a national wireless phone network. CEO Alex Mandl,
former president of AT&T Corp. Expected about 100 prospects, but more than 1,000 showed up. Cars
gridlocked outside, and Teligent President Buddy Pickle had to run out and direct traffic. “It was a
disaster,’’ says Mandl. “But we hired a lot of experienced people.’’
1.8.1. Fertile Ground
To be sure, the boom in technology is buoying many parts of the country beyond the Beltway.
Between the traditional poles of Silicon Valley and Boston, Denver is becoming the epicenter for telecom
upstarts like Quest Communications International Inc. And Level 3 Communications Inc. Austin, Tex.,
Raleigh, N.C., and New York’s Silicon Alley also are thriving. But the impact on Washington is perhaps
the most dramatic because it has always been a government town. “Networking in Washington used to
mean cocktails in Georgetown,’’ says Mark Zandi, chief economist at Regional Financial Associates. “It
now means building the Internet infrastructure for the next century.’’
How did Silicon Swamp get to be such fertile ground ? It all started with the federal government.
MCI Communications Corp. First located in D.C. because it was so critical for the company to lobby
regulators to break up AT&T’s long-distance monopoly. Since then, telecom startups such as Teligent
have followed in MCI’s footsteps to wangle everything from favorable rules to airwave licenses. Similarly,
many satellite companies have settled into the region because getting government authorization is such
a large part of their businesses. “Satellite companies are here for the same reason that gold mining
companies are in South Africa,’’ says Noah A. Samara, CEO of D.C.-based satellite radio company
World Space Corp.
Even more important, the Pentagon’s creation of Arpanet, the precursor to the Internet, has
hatched a slew of local startups that have become Net heavyweights. Rick Adams, a former federal
worker who invented one of the first methods of linking computers to Arpanet, founded UUNET
Technologies Inc. in his Fairfax (Va.) home in 1987. Since then, UUNET, now part of MCI WorldCom
Inc., has grown into the world’s biggest commercial Internet service provider. PSINet Inc. Founder
and CEO William L. Schrader moved from New York to Reston, Va., to attract engineers with Internet
experience. And from its original Commerce Dept. contract for registering Internet addresses, Network
Solutions Inc. Of Herndon, Va., has matured into a $100 million E-commerce power. There was a little
luck involved too : Online Goliath AOL ended up in Dulles, Va., because D.C. was founder James V.
Kimsey’s hometown.
1.8.2 The Indians Have Arrived in Silicon Valley !
“Ten years ago, if you wanted to raise money for a business in the US, you needed to have at least
one white American in a key executive staff position,” says B V Jagadeesh, successful NRI InfoTech
businessman, angel investor, and now president of network infrastructure Netscaler. “Now, the dictum
in Silicon Valley is that if you want a VC firm to fund you, you should have at least one Indian on it!”
Nilekani and Jagadeesh seldom give media interviews or share their experiences, preferring to talk about
their companies instead.
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“Post-1995, a lot of global successes are of people of Indian origin,” says Kar. “The entire mindset
and attitude towards risk taking has changed now. People are more willing to quit jobs and start out on
their own. Their families too are willing. Another major change has been that they are no longer funded
by debts, but through liquidity. In the 1990s, your biggest expenditure per month after salaries was
towards loan repayment. This no longer exists. All this has led to young people becoming entrepreneurs.”
Another major change is in the perception of an entrepreneur today. “They have gone from being
social outcasts to heroes now,” says Nilekani. “Ten years ago, the children of middle class families
would either go abroad, take jobs with banks or join the Hindustan Lever kind of company. The notion
that you could take a risk was greatly circumscribed. That has changed dramatically now. When we
were trying to recruit people in the early nineties, most of them did not want to come and work for a
small company : they preferred big companies and the public sector. “Another new concept now is that
management teams are also being valued nowadays. A good team of five people heading a new company
could be valued at $10 billion. Earlier, you had no money and had to take a severe cut in your standard
of living to start a new company. By valuing management teams, you are creating a much bigger starting
point for companies.
“The coverage of entrepreneurs in the media has gone up greatly over the past 3 or 4 years. The
success stories of entrepreneurs in India and those who have gone abroad are now read with much
interest. So today’s parents are comfortable with the idea of their children taking professional risks. All
this has led to a dramatic change in the social perception of entrepreneurs.” Jagadeesh too encountered
great difficulty in raising money for his business ventures, but in the US, when he first tried it a decade
ago. “It was not easy to raise money in the US capital market then, because Indians had set all the wrong
accounting examples in the financial market, through companies like California Microdevices and Media
Vision,” he says. “Even in 1994-’95, I found it very difficult to raise money for Exodus. Things have
changed dramatically over the past couple of years because of the great success stories of companies
owned by Indians. The glass ceiling for Indians trying to raise money in the US today has been broken.
If you are an Indian-founded company with primarily Indians as the key members of the team, you
don’t have to hesitate today to go to a venture capitalist to raise money.”
The change in perception here is in a realisation of the commitment that Indians have towards
building companies, says Jagadeesh. “We want to create a Silicon Valley kind of environment in the
investment sector in India too now,” he says. “Ideas are created by entrepreneurs, and are funded by
venture capitalists who are essentially taking 100 per cent of the risk on that idea, and also working
closely with it. Five years ago, a VC firm that funded Exodus found that two of the 17 firms it funded
were mega successes, five were positive and 10 went out of business. Today, because VCs are more
knowledgeable, the success rate is far higher. We want to replicate this smart money syndrome to India
now. Indian entrepreneurs in IT too have now evolved beyond what he rightly describes as a typical dotcom kind of mentality that they had 6-8 months ago, and have now learnt to develop much more solid
business ideas.”
Now, the ability of both entrepreneurs and funding institutions to take risks has gone up tremendously.
For the pioneers of Indian IT entrepreneurship, like Infosys, the liquidity crunch was a serious problem
for the first decade or more of their existence. Infosys actually started with an equity of Rs. 10,000 in
1981, and got its first round of liquidity a dozen years later, in 1993. “In 1980s, there was obviously no
venture capital in India,” recalls Nilekani. “Our only sources of funds were commercial banks, which
would give working capital loans, developmental banking institutions like IDBI which gave long term
loans to build assets. Neither of these were able to comprehend the knowledge industry. The growth of
IT firms was certainly stunted for a long time because of the lack of funding.” The fear of risk has also
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reduced now, as neither the entrepreneurs nor the employees are cash-strapped when they involve
themselves with start-ups. “The first round of people who have made money out of stock options have
now made the rest more willing to take risks,” says Nilekani. “Now, VCs have removed from the minds
of prospective entrepreneurs the fear of how to manage their day to day lives if they quit steady jobs.”
Many of those who were entrepreneurs struggling to find finance 10 years ago have now become
angel investors themselves, through this cycle. “I turned from entrepreneur to angel investor myself
about 18 months ago,” says Jagadeesh. “The phenomenal entrepreneur activity going on all over India
now makes me feel that I would like to proliferate the Internet here. I have virtually built the next
generation of the Internet’s backbone, as 30-40 per cent of the world’s Internet traffic has run on
Exodus’ backbone today. As I am from India, I have this dream of making India a part of this Internet
revolution. I want to do this by helping some Indian companies now.”
At first, angel investors were invariably dollar millionaires. Now, some successful Indian
businessmen have also begun to venture into this area. “Each of us has the bandwidth to support only a
couple of companies,” says Jagadeesh, who is based in California. “But Indian entrepreneurs must now
develop the ability to sell their ideas to several investors like me and put their companies on the roads.”
These pioneers also see a shift from the traditional model of software services as the fastest and most
lucrative option for Indian companies. “With the advent of Internet, there are so many segments like
telecom which provide huge opportunities,” says Nilekani.
“Besides, there are more people like Jagadeesh around now who operate in both India and the US,
can recognise trends in both countries and act as osmotic agents between both economies. Indian
companies are now able to develop new technologies that are globally saleable.”
1.9. FRAMEWORK OF THE BOOK
Responding to continuing rapid changes in technology and environment of IT enabled services in India
as well as the comments of our professors and students; the content of this book represent a major
change. It comprises 11 Chapters, 11 Interviews, 15 Cases, 10 Corporate Stories, 50 Concept updates
and market watch of varying lengths and levels of difficulty.
Chapter 1. Presents an overview of MIS concepts and practices in the new millennium and
Chapter 2. Deals with topics like Information needs at various levels of management and MIS
conceptual models like Data capturing, Data storage and Retrieval, Data processing, Information reporting,
Decision support, Control support, Modeling and simulation systems.
Chapter 3. Describes various Systems Concepts, Software Engineering tools, Operation information
systems like Transaction processing system, Process control systems and Office automation systems
and Management Information Systems such as, Executive Information Systems, Decision Support
Systems and other important Strategic Information Systems like Artificial Intelligence, End user
Computing, Expert Systems and Business Information Systems.
Chapter 4. Elucidates various methods of System Analysis and Design, Data flow diagram, Entity
relationship model, System life cycle, Prototyping, Feasibility study, System review, Data collection
methods, Logical and Physical Systems Designs and Systems Specification, User Interface Design,
Data Design and Process Design.
Chapter 5. Gives an overall view of various functional information systems like Marketing,
Personnel, Accounting and Financial, Manufacturing and Inter-relation information systems. Chapter 6
contains a summary of computer organization like, Input devices, Computer memory, Output devices,
Storage devices, readymade software packages and various computer communication networking
systems.
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Chapter 7. Describes various Database Management System Concepts and Practices.
Chapter 8. Covers various methods of acquiring computer power including purchase and lease
options.
Chapter 9. and 10. Give an overview of application of Internet, Information Technology and
Knowledge Management.
Chapter 11. Provides application of Technology in business and daily life highlighting various
applications like SMS, Internet telephony, Space communication, NETSCAPE version 7.0 browser, Ipad, and market news from Microsoft, IBM and INTEL in Indian business environment. This book
provides an opportunity to acquire the skills and aptitude to become good IT Managers by providing the
list of selected readings, case study, management perspective, focusing a company /theme and review
questions at the end of every chapters.
CONCLUSION
It is realised from the above discussion that Management Information System is not the end itself
it is only a means to an end. In this context, we have to rely importance of human brain, which is unique
in many aspects. Brains in a box or Robotic road age are the emerging concepts in MIS. Again this
chapter explains the consolidation of net works, self-healing networks and the new realities of the global
and local business environments. Silicon valley forms the power hose of global technology and surprisingly
Indians forms 5% of the population!

KEY TERMS AND CONCEPTS
Computer clans-self healing networks-brains in a box-robotic road age-silicon valley-

FOCUS
1.1. ‘Indians Form 15% of Silicon Valley’s Skilled Manpower’
(Source: Inputs received from PTI, Business Standard and rediffmail with permission.)

Do Indians really form the bulk of the entrepreneurial community in the Silicon Valley ? Must your
name really be Krishna Murthy and not Chris Murray if you want to get big funding for your company ?
Or is the immigrant Indian community in the Valley just one of many such communities from various
countries, struggling to establish its own identity ?
—Annalee Saxenian
Well-known author of the books Regional Advantage : Culture and Competition in Silicon Valley
and Route 128 spoke
1. What percentage of the Silicon Valley entrepreneurs is Indian ?
Ans. The data I have from 1999 to now be that 10-15 per cent of the technology companies in the
Valley are Indian-run. This is the same as their representation in the skilled workforce. Previously,
if you wanted to have a successful company, take it public and so on, you would need a white
guy to run it ? All this has changed now. There is a much greater respect for the capabilities
of the Indians and Chinese, and the ability to be good managers.
2. And what percentage of the people working in the Valley is Indian ? People here
believe that it is as high as 50-75 per cent ?
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Ans. Everyone likes to think that they are the moving force behind the Valley. The French say that
they are 20 per cent of the Valley. I could not give you a very accurate percentage. But I would
be willing to bet on its being about 10 per cent to a maximum 15 per cent, not more. They all
belong to the highly skilled work force, though.
3. What has made the Indian so successful in the Valley ? Is it his strong educational
background ? His brain, which is ‘genetically designed’ to do good math ?
Ans. The people who come there to study are invariably those who have already made it to the best
Indian engineering and graduate schools, so they are undoubtedly already very talented. Then
again, it’s a well-known fact that first generation immigrants, wherever they are from, are
always willing to work very hard. People who come from a poor country are usually middle
class professionals, not the elite. They do not come from a background where they think that
they can just relax. I see this tendency in the Indians, the Chinese and the Taiwanese.
4. How did you get interested in studying the Indian immigrant community in the Valley ?
Ans. I wrote a book about Silicon Valley, which was published in 1994. I got a letter from a venture
capitalist in the Valley who wrote to me and said that the book was good, but you missed an
important aspect of the Valley, which is the immigrant community. I realised that he was right,
because when I did my interviews for the book, I had been meeting more and more Chinese,
Indians other Asian entrepreneurs. So I thought I would just document how many of them
were there and were they becoming entrepreneurs or not.
I discovered right off that there were far more than anyone realised, mostly the Indians and
the Chinese. So in 1997-98, I interviewed a lot of entrepreneurs from these communities to
find out what were their stories. I found that both communities had essentially the same story.
Namely, that they came to the US to graduate. Then, they got sucked into the CaliforniaSilicon Valley economy, which was booming. Over time, they came together because they
shared language and cultural history, and also because they felt that they were outsiders. The
Indians certainly felt that they were excluded from the mainstream and the old boys’ network.
So they created their own networks and associations like The Indus Entrepreneurs, the Silicon
Valley Indian Professionals Association and others. These associations were originally intended
to help them overcome the glass ceiling. Over time, these associations became sources of
information, mentoring and even capital for start-ups.
5. As you rightly say, the Indians who went to the US a couple of decades ago went there
to study and stayed on to work either in universities or for American companies.
When did they actually start becoming entrepreneurs in the Valley in such large
numbers ?
Ans. Silicon Valley offers an entirely different business model, with venture capital, role models and
networking opportunities. Elsewhere in the US, it was not really fashionable to become an
entrepreneur until the 1990s. I think the Indians, like the white boys before them, started
becoming entrepreneurs when they got frustrated with the big companies.
6. Indian entrepreneurship of the Valley kind is just starting in India now. But before
this dot-com wave that India is going through, there were very few companies that
came up with innovative new ideas, products or technologies. Early entrepreneurs in
India like the men who started Infosys all practiced a low-end kind of body shopping.
Yet, Indians in the Valley have started new companies that actually create new
technologies or products. What do you think is responsible for this difference ? It’s
the same Indian brain at work in both places, right ?
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Ans. The people who start companies in the US have had so much experience in companies that
develop products. They understand, both, how a product company works and also what the
market looks like. The problem in India is that the only models are companies like Infosys. So
all the entrepreneurs here try to grow other little Infosys, which in the long run is not a
winning game. This is so because Infosys and Wiper have that business wrapped up between
them. I think it will take time before people have the experience base and the understanding of
markets and technology before they can start different kinds of companies. Even the venture
capitalists don’t have the kind of experience here that they have in the Valley.
The problem in India is that even if a person works for 10 years, the only experience he or she
would have got is in services companies, not in product or technology companies. I think all
this will only change when people return from Silicon Valley with good ideas and a merging of
talent from Bangalore and the Valley take place.
6. Do you see any reason for Bangalore to be called the Silicon Valley of India ? Or is it
a wrong label that Bangalore has been given ?
Ans. I think it is dangerous because people are getting obsessed with the idea that Bangalore can be
Silicon Valley. There can actually never be another Silicon Valley. There will be other places
that are dynamic, will grow fast, and spawn entrepreneurs. Bangalore could be any one of
those. But it could never be another Silicon Valley, which is now almost half-a-century old.
7. The economic and business growth of countries like Taiwan have been catalysed by the
immigrant Taiwanese who made good in the US and then returned home to build the
economy of their own countries. This is simply not happening in India, although Indians
have been immigrating to the US in large numbers for more than half a century now.
The NRIs are investing money in Indian companies and forming associations and
alliances with them. But you do not see any dynamism or intellectual commitment in
their involvement ?
Ans. Yes, that’s true. In fact, when I started researching Indian immigrants to the Valley in 1997,
there was absolutely no involvement of the immigrant Indians in the Indian economy. Even
the people who started The Indus Entrepreneurs, like Kanwal Rekhi (NRI venture capitalist,
entrepreneur, millionaire), said to me, “Oh, we don’t want to have anything to do with India.
It’s too backward, corrupt and heartbreaking.” This situation has changed now. But there is
certainly a long way to go before you see a real cross-fertilisation of the kind that you see in
Taiwan.
However, one must also remember that Taiwan took 20 years to develop. It was in 1980 that
Taiwan began to develop as a place where multinationals went for cheap IT labour, and over
time, it moved up the value chain. There are a few people now who have made their money in
Silicon Valley who are investing their money in Indian companies. But they are certainly not
coming back here to start companies themselves.
8. Could this also be because the Indian who moves out of India no longer identifies with
India ? Like the Japanese, who feels strongly for Japan wherever in the globe he or
she might be ? Do you think the Indians in the US don’t want to involve themselves in
rebuilding the Indian economy or helping our IT industry rise in the value chain ?
Ans. I think your broad generalisation is quite right. It certainly captures everything that I have seen
in the past three years myself. The people of Rekhi’s generation will never really come back
here to settle. They may feel guilty and give money. But the best hope is for the younger
generation : people, who have gone to the US, worked for a little while but don’t have deep
roots in the US. Houses, kids and all the things that tie people down.
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9.
Ans.

10.
Ans.

11.
Ans.

12.

Ans.

13.
Ans.

I have met some idealistic people of this younger generation in the US, who get caught up in
the fact that there is enough opportunity to make a contribution back to the India. You are
right when you say the Taiwanese or the Japanese have a strong sense of national identity.
India and its economy somehow, for reasons that, perhaps, you understand better than I do,
seems to be easy to leave behind once you leave its shores.
Is there really an idealistic young generation of Indians in Silicon Valley right now,
waiting to come back home and make a difference to their country ?
Oh, yes! I have met a few. I think there is some part of these people that wishes they could
come back home and ‘stand by India’. I don’t know if they really will eventually. But I do
know that there are a lot of young men and women who feel very torn, because they spent all
their childhood and growing years in India. I think there is a chance for those people.
Are there a lot of Indians in the angel investing business and the venture capital
business in the Valley now ?
Three years ago, there were a very small number of Indians like Vinod Khosla in the mainstream
firms. Now, even the established venture capital firms would like to hire Indians, at least to tap
ventures in the Indian community. There has also been a proliferation of angel investors from
all over in the Valley : native-born Americans, Indians, Chinese, and Taiwanese. Anyone who
has discretionary income would like to invest in start-ups and try to make some quick money.
Indian angel investors do tend to invest in Indian companies. This could also be because one
hears of great business opportunities through networking, probably with the people you hang
out with.
Does the Indian community in the Valley basically stick to itself ?
It’s hard to say. When they socialise, or take care of the kids, I guess they do hang out
together. Culture, language and such things keep them together. But Indians do work very
well with mainstream Americans. You see them joking together, going out together, having a
common language. But I do feel that when they get married and raise their kids, they do go
back to their own culture.
Have the Indians living in the Valley really become a part of its mainstream ? Does it
bother them that they are not fully accepted into the mainstream, or not treated as
first class citizens in all the subtle dimensions of their daily lives ?
The US is quite a diverse place. Yes, I’m sure that some white guys whose ancestors came to
the US on the Mayflower really feel that they are the insiders. But in California, the wealthy
Indians have really done very well for themselves. They have gorgeous houses in the nicest
parts of the Bay area of San Francisco. They are very well established.
I think that if any of them are not apart of the mainstream, it must be more a class thing than
a racial thing. They have a very strong network amongst themselves. Even in other parts of
the US, they have cricket clubs, movie theatres and even television stations for themselves.
They have a flourishing sub-culture.
Have you attempted any kind of further ethnic analysis of the Indian community in
the Valley ? Is it true that there are far more South Indians there than North Indians ?
It is very clear that there are more South Indians there. If you look at the H1 visas given out,
there are far more South Indians who seem to get them. There are studies to that effect.
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14. Any changes in the kind of Indian coming into the US very recently ?
Ans. There are two different kinds of people coming in now. One is the student who completes his
PhD in the US, joins a company and so on. The second kind coming in now is the person who
comes directly into the US to work, through a body-shopper or some such intermediary.
They don’t necessarily end up in the Silicon Valley, though. This segment seems to have
grown largely in numbers of late.

MANAGEMENT PERSPECTIVE
1.2. ‘India has Merged with Global Knowledge Economy Now.’
(Source: Inputs received from PTI, Business Standard and rediffmail – Business headlines with permission)

ALFRED BERKLEY, President of America’s InfoTech stock exchange, NASDAQ, That he should
come calling at a time when the Indian stockmarkets are in a state of turmoil, following the meltdown
in infotech stocks on NASDAQ, makes his visit that much more significant. He is a graduate from the
Wharton School. He joined a finance-cum-technology company, Alex Brown, in 1972. He worked with
the company till 1996, and then joined NASDAQ as president. Today, NASDAQ, employee stock options,
market capitalisation, and technology scraps - are part of everyday breakfast conversation.
1. What do you feel about Indian markets vis-à-vis the international bourses ?
Ans. When NASDAQ is happy, Sensex is excited. When NASDAQ feels the blues, a pall of gloom
envelops Indian bourses. This shows that India has finally merged with the global knowledge
economy.
2. Is the talk about the InfoTech wave nothing more than hype ?
Ans. Such talk makes it much more exciting. I agree there is a lot of confusion in the markets.
When the initial euphoria ends, people start thinking ‘Is it the right thing ?’ or ‘Is it just a lot of
noise ?’ But I want to tell them to stay put. Because, out there in the stock markets, it is the
survival of the smartest. Over-smartness will not work.
The world is dependent on technology stocks. And India has been recognised and acknowledged
for its ability to create wealth through knowledge.
This recognition first came in the Silicon Valley where the Indians made their presence felt
immediately, and immensely. Over 40 per cent of the start-ups in the Silicon Valley are by
Indians. Now this knowledge is being used within India by Indians to create wealth. The great
divide between old economy and the new economy has been established. Before the software
revolution, Indians used to work for Birlas and Tatas. Now things have changed. Software
engineers are becoming millionaires in just three years. It’s a new breed of entrepreneurs that
has come up in India.
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3. Do you plan to have a trading exchange in India ?
Ans. The stock markets around the world are in a state of flux. However, we are trying to create a
balance in the US. We are seeking to globalise NASDAQ. We will be setting up trading exchanges
in Japan and Europe. In India, however, there are no plans to set up an exchange till there is
full convertibility here. But we’ll set up a representative office, possibly in Delhi, to facilitate
Indian companies to list on NASDAQ.
4. What do you think about the Indian stocks listed on NASDAQ ?
Ans. India is on the move. Infy and Sify have performed wonderfully well on NASDAQ. There is
a big appetite for fast-growing Indian companies. I have immense faith in technology, and I
am sure that the new world will be created on the technology platform. Investors today are
looking at future growth, not past performance. Success of Infosys Technologies and Satyam
Infoway on NASDAQ has created a huge demand for Indian stocks among the US investors.
5. Do you see more Indian companies listing on NASDAQ in the near future ?
Ans. This year more Indian companies will come to NASDAQ for listing. About 7 or 8 of them.
Actually, we are talking to over a dozen Indian companies for a possible listing and I expect at
least one-third of these to be listed this year itself. And I am not just talking about InfoTech
here. The entire span of knowledge-based industry is now growth-oriented. The new companies
that will make waves on NASDAQ are likely to be from pharmacy, biotech, software, media
and telecom sectors.” Currently, out of the 5,000 companies listed on NASDAQ, only two Infosys and Satyam Info – are Indian. Quite insignificant a number, compared to Israel’s 98.
In the next two years, about 24 companies are expected to touch base at NASDAQ. That
means these companies could raise well over $ 1 billion.
6. What about the current Sensex blues ?
Ans. Technology stocks dictate as much as 40 per cent of the Sensex movement. The Sensex
moves with technology. A year ago, it was the old economy stocks that were performing
well. But now it is technology stocks. Despite this short-term flu, India will have its own
story to tell as far as its tech stocks are concerned.
7. What about the old economy stocks ? What kind of investor-interest are they
generating ?
Ans. There is no appetite for the old economy stocks right now. Hence, I expect it will be new
economy stocks that will continue to see a rise in demand from the US investors. With over
48 per cent of the US investor community being involved in trading technology stocks, and
NASDAQ witnessing a large volume of trade, it is the ideal choice for Indian companies.
Besides, it is really a very simple process. The combined market value of the 5,000 companies
listed on NASDAQ was $ 5.2 trillion at the end of 1999, a rise of over 100 per cent from yearend figures for1998. The market has a larger dollar volume and trades more shares per day
than any other market in the US.

CASE STUDY NO : 1
1.3. Chinese Silicon Valley - A Chimer or A Reality ?
A Chinese Silicon Valley. A few years ago, the idea would have been laughable. China was a place
to make sneakers, not semiconductors. But to many of Silicon Valley’s movers and shakers, the spectator
of Chinese competition is no longer a joke. Recent developments inside China – and a few beyond its
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borders – have reshaped the lens through which foreign multinationals view the world’s most populous
country. Over the next 10 years, China will become “a ferociously formidable competitor for companies
that run the entire length of the technology food chain,” predicts Michael J. Moritz, a partner at Sequoia
Capital in Menlo Park, Calif., one of the Valley’s premier venture-capital firms.
Consider some of China’s milestones in science and tech :
¾ Chinese universities granted 465,000 science and engineering degrees last year – approaching
the total for the U.S.
¾ There are plans to crank out chips from seven new semiconductor plants by 2004, putting
China on track to be the world’s second-largest chip producer.
¾ A team at the Beijing Genomics Institute was among the first of several scientific teams to
decode the rice genome, landing on the cover of the journal Science.
¾ Two homegrown vendors of network switches, Huawei Technologies Co. and ZTE Corp., have
opened offices in the U.S. and Europe and snatched contracts from the likes of Cisco Systems
and Nortel Networks.
¾ China has been launching satellites for years and intends to begin manned space missions
next year.
China’s growing high-tech prowess, and its ability to apply its expertise to defense matters, are
bound to be topics of discussion this month when Chinese President Jiang Zemin arrives in the U.S. for
a summit at President Bush’s ranch in Crawford, Tex. Beijing’s tech stature adds a new element to its
often-troubled relationship with Washington. Bush wants China’s support in the war on terrorism and
the campaign against Saddam Hussein. At the same time, GOP hawks see China as one of the biggest
long-term threats to U.S. security and economic preeminence. The hawks are opposed, however, by
many executives from Corporate America who regard China as a lucrative market and are eager to offer
the equipment and expertise it needs to meet its technological goals.
Mind you, China’s achievements don’t make it a high-tech superpower today. Despite scientific
coups like the rice genome, China’s companies can boast of little useful intellectual property and no
paradigm-bending industrial innovations. China’s equity markets are still largely closed to private startups,
starving entrepreneurs of capital. Its software industry pales beside India’s, not to mention Silicon
Valley, and its stunted pharmaceutical sector hasn’t come up with a single blockbuster drug. The country
has yet to curb widespread piracy, a step that is essential for innovation to flourish. It also continues to
suppress free speech and censor the Internet. And even now, says Andy Xie, managing director of
Morgan Stanley in Hong Kong, “America is sucking away all the best and the brightest in China.”
Furthermore, by most standards of comparison, China’s high-tech output doesn’t measure up.
Total research spending hovers at about $11 billion, vs. more than $233 billion for the U.S. China’s
semiconductor production came to $2.9 billion last year, compared with $71.2 billion in the U.S. PC
ownership and Internet penetration both hover at 2% of the population – far below Japan, South Korea,
and most Western countries. Nevertheless, China’s early tech successes have convinced many Western
executives that there are greater – and more worrisome – things to come. Even without strokes of
innovative genius, China’s energetic engineers can continue to clone the world’s most advanced telecom
and computer gear, as Huawei has done so successfully with network devices, and market them globally
at rock-bottom prices. The total cost of an engineer in China, including benefits, is about $15,000 per
year, notes Michael E. Marks, CEO of contract manufacturer Flextronics International Ltd. In Silicon
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Valley, the cost is 10 times that. For now, management at most Chinese companies is too weak for them
to compete globally with Cisco, Intel, or Microsoft, Marks believes. Still, he says, “China has enormously
talented engineers, and they all want to work. They are adding experience very rapidly. I would understand
why U.S. electronics companies would be worried.”
Most business folks already appreciate China’s amazing achievement in manufacturing, raising
itself from a Maoist backwater in the late 1970s to the world’s most prodigious exporter today. And
China isn’t content to be a subcontractor. After more than a century of backwardness, the Chinese,
who invented gunpowder, paper, and the compass, intend to regain their tech primacy. “You can’t be
economically very powerful but technologically very backward,” says Wang Mingwei, head of the
Chinese National Center for Drug Screening in Shanghai. “China is a proud nation and wants to have a
say in the science arena, rather than be dominated by the Westerners and the Japanese.”
Foreign companies privately might like to put the brakes on the Asian giant. But economics dictate
that they do the opposite. To secure access to China’s huge, growing market, dozens of foreign
multinationals are entering research partnerships that are certain to upgrade the country’s capabilities.
Such pressure is frowned upon by the World Trade Organization, but try telling that to General Electric,
Intel, Matsushita Electric, and Siemens all of whom have shared valuable tech know-how. Most recently,
Microsoft Corp. announced plans to spend $750 million on a far-ranging research and training program.
“China has discovered its leverage,” says Erhfei Liu, Hong Kong-based chairman of Merrill Lynch
China. “The Chinese say, ‘If you want market access, give us technology.’ ” In public, executives at
Western companies make no apologies for technology transfer. “China is the most vigorous market for
the U.S. [and] its most vigorous competitor,” declares Intel Corp. Chairman Andrew S. Grove. But
behind closed doors in Silicon Valley, Brussels, and Tokyo, China’s science-and-technology agenda has
become a sort of Rorschach test. For every executive like Grove who looks at the inkblots and sees
opportunities outweighing risks, another senses palpable danger to Western interests. This camp is
influenced by a variety of disturbing defense issues. A July report by the U.S.-China Security Review
Commission, a committee composed of a dozen congressional appointees, noted ominously that Beijing
is hard at work acquiring “dual-use” technology that can not only boost the economy but also enhance
the military and challenge American dominance in Asia.
Both responses to the Chinese Rorschach test – allure and alarm – are justified. And if there were
only two viewpoints, the China-technology debate would be relatively clear-cut. But there are mitigating
arguments that challenge the simple friend-or-foe construct. First, China’s low-cost manufacturing
base has driven down the price of consumer gadgets and all manner of industrial components. So
shoppers in U.S. malls can take home $70 made-in-China DVD players, and industrial manufacturers
such as GE can slash prices on everything from light bulbs to aircraft engines. Second, as the world’s
scientific community grapples with overwhelming problems such as cancer, AIDS, and global warming,
China’s armies of newly trained scientists will be an important asset.
Individuals may attach different priorities to each of these points. But however you rank them,
they lead to the same conclusion : China is destined to become a science-and-tech superpower. It won’t
happen in 2003 or even 2005. But in the words of Gordon Astles, president of Asian operations for
Cisco Systems Inc., China has “the sheer size, the will, the economic growth, and the openness to being
part of the world. That says that they have a greater opportunity than ever before.” Beyond consumer
gadgets and electronic components, China’s impact on global technology is most evident in the ultra
competitive world of network equipment. Manufacturers such as Huawei and ZTE, which have long
competed capably inside China, have targeted the breadbaskets of Western networking giants.
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Huawei, which notched $2.4 billion in 2001 sales, recently won deals in Britain and Germany and
in June launched a U.S. subsidiary dubbed FutureWei Technologies. Huawei’s international revenues
rocketed 210% in the first half of 2002 – an otherwise dismal period for equipment vendors. The
company is counting on overseas sales to offset disappointing results in China, where the reorganization
of state-owned China Telecom has stalled demand. ZTE, meanwhile, has opened research and development
centers in New Jersey, California, and Texas and is targeting sales in Russia, India, and other emerging
markets that are still growing despite the telecom depression in the West. “We are not as sophisticated as
Lucent , Ericsson , or Cisco, but the gap has shrunk a lot,” says Sun Zhenge, director of ZTE’s
technology center in China. “We will have the ability to exceed them in three to five years.”
Networking executives in the West should not dismiss such talk as empty bravado. Because of
China’s inexpensive, highly skilled workforce, its equipment vendors can beat Cisco and Nortel on price
by 25 to 50 percentage points. And while their high-end networking gear still trails that of North American
rivals, Huawei and ZTE can compete when it comes to small or midsize networking products. “They’re
very serious about North America and Europe,” says Michael Howard, principal analyst at market
watcher Infonetics Research. “At every turn, Huawei will compete with Cisco at a much lower price.”
In most respects, China’s tech trajectory differs from the one Japan mapped out many decades
earlier. Instead of trying to shut foreigners out of the market, Beijing encouraged domestic stars such as
Huawei and ZTE to embrace alliances and research collaborations with foreign companies. “There’s no
`not-invented-here’ syndrome in China,” says Zhou Zhen-hong, China managing director of Agere
Systems, the Lucent Technologies spin-off, which announced in May that it was forming an R&D
partnership with ZTE. Thanks to such efforts, Zhou believes that Chinese companies will be able to
catch up to foreign rivals faster than Japan’s lumbering giants could. Cooperation “closes the gap
between the local companies and the multinationals,” he says.
Like the network-equipment makers, China’s cellular-handset manufacturers hope to build on
their strength in their immense home market to become global players. With more than 189 million
subscribers, China has the world’s largest population of mobile-phone users. That means companies
that serve the market gain vast manufacturing economies of scale. Plus, they are in a position to pioneer
novel phone-based applications – such as wireless instant messaging – that could have international
appeal. For now, Motorola Inc. and Nokia dominate the Chinese market. Nevertheless, handset makers
in the West have been steadily losing share in China to local rivals with names like Bird, TCL, and Konka.
Multinational manufacturers are responding by increasing their Chinese presence. Motorola has
invested $3.4 billion in China, with a large part going to finance a giant chip plant in the northern city of
Tianjin. Nokia has opened a sprawling industrial park for itself and its suppliers outside Beijing. German
giant Siemens makes some 35% of its cellular phones in Shanghai and early this year shifted a big chunk
of its R&D team from Germany to Beijing. Siemens also is working with Chinese partners to develop a
new standard for third-generation cellular service, aimed at the mobile Internet. “If China makes it, it
will be a world standard,” says Peter A. Borger, president of Siemens Shanghai Mobile Communication
Ltd. Certainly, Siemens benefits. But a win in global-cellular standards would also vault China’s players
onto the international playing field.
Taiwan figures prominently in Beijing’s tech strategy. Although the island’s government remains at
odds with Beijing’s leaders, Taiwanese businesses have invested about $70 billion in China, and more of
those investments are going toward big-ticket items such as semiconductor plants. In September, Taiwan
Semiconductor Manufacturing Co. announced plans to invest $900 million in its first China fab. The
Chinese market “may take off pretty rapidly,” says TSMC Chairman Morris Chang. In addition, Taiwan’s
chip execs are now managing several contract-manufacturing plants in the Shanghai area. From this
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base, Taiwan-educated Richard Chang, a Texas Instruments Inc. veteran, wants to take on the world’s
silicon giants. He heads Shanghai’s Semiconductor Manufacturing International Corp., a well-connected
newcomer that includes among its investors Goldman Sachs and Toshiba Corp.
With support from Beijing, ethnic Chinese from around the world are following in the footsteps of
Taiwanese and forging new links to China. Shoucheng Zhang, 39, holds joint professorships in the
physics departments at Stanford and at Beijing’s Tsinghua University. The latter post was funded by
Hong Kong billionaire Li Ka-shing, who aims to entice more overseas Chinese scientists to spend time
on the mainland. Zhang has been bitten by the same bug : He’s vice-president of Hua Yuan Science
Technology Assn., a San Francisco nonprofit that promotes academic and commercial exchanges between
the U.S. and China. The association boasts about 2,500 members in the U.S., including academic
scientists as well as partners in prominent venture-capital firms such as IDG, Walden International, and
WI Harper. In short, Beijing is learning to harness Chinese intellect outside its borders and turn it into a
competitive advantage. This has already contributed to strides in technical fields such as superconductivity,
nanotechnology, and optics. Says Zhang : “China has been investing very wisely in the sciences. They
are doing the right thing.” And while no one has attempted to measure the overseas brain trust China
could tap, it is clearly sizable, says Juan Enriquez-Cabot, director of the Life Science Project at Harvard
Business School : “When you go into laboratories throughout the world, some of the brightest people are
Chinese.” Among the foreign-born scientists and engineers working in the U.S., nearly 40,000 hail from
China, more than from any other country.
The talent pool demonstrated its ability when China took on the arduous task of sequencing the
rice genome, a feat that could one day lead to a cornucopia of hardy bioengineered crops and lay the
groundwork for advances in genomic medicine. More than 500 researchers affiliated with the Chinese
Academy of Sciences (CAS) worked on the project. But it might not have come to fruition without
Seattle-based Gane Ka-Shu Wong, a 41-year-old Canadian physicist and post-doc at the University of
Washington School of Medicine who was one of the project’s instigators and lead scientists. The
Cornell University-educated Wong and his colleague, Jun Yu, realized their task would require a team of
skilled but inexpensive technicians. So in 1998 they persuaded CAS to set up the Beijing Genomics
Institute, which housed the rice project. “We needed people to turn the cranks,” explains Wong. “It’s
factory work.”
One area where China clearly lags the West is the field of computer software. But Beijing has
adroitly applied pressure on U.S. companies to help it catch up. For example, Microsoft’s mammoth
financial commitment to upgrading China’s skills was prompted partly by the need to play in the world’s
largest potential consumer-software market. There was also, however, a concern that the Chinese
government would throw its might behind “open-source” programs such as Linux, which could be a
disastrous blow to Microsoft’s Windows franchise. Microsoft isn’t the only one feeling the heat. China’s
population gives it extraordinary leverage in the design of next-generation programs. Take the area of
network standards and operating systems. The Internet wasn’t designed to support today’s teeming
cyber population. Now, the global network is running out of “Internet protocol” addresses – a problem
that is especially acute in the Chinese-speaking world. So Beijing is pushing for a rapid transition to a
new generation of Internet hardware and software known collectively as Internet Protocol Version 6, or
IPV6.
The U.S. has dragged its feet in this area because, among other things, the transition requires
ripping out a lot of existing infrastructure and could render some of today’s widely used computer and
network software obsolete. But when it comes to the current generation of software, “China doesn’t
have a significant installed base,” says AT&T software maven Steven M. Bellovin. “If China goes ahead
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and deploys Version 6 first, they could be the first to write new software while the rest of the world
plays catch-up.” This scenario meshes nicely with China’s larger strategy. Developing a world-class
software industry “is absolutely at the top of the agenda,” says Derek Williams, Oracle Corp.’s Hong
Kong-based executive vice-president. And in the case of IPV6, even if U.S. companies don’t choose to
help China, others will. Nokia has already connected 10 Chinese universities using a router platform and
software developed partly at its R&D center in Beijing. Certainly, the country has a lot of ground to
make up. China’s software industry generated revenues of just $850 million last year, compared with
over $6 billion for India’s. But market researcher Gartner Group estimates that the Chinese industry’s
revenue will reach $1.9 billion this year. And if Beijing gets results from its efforts to build software
parks, provide incentive packages for programmers, boost English training programs, and enforce
protections on intellectual property, the country could achieve parity with India in commercial software
by 2006. At that point, in Gartner’s admittedly bullish estimate, both India and China will be reaping
more than $27 billion a year in sales of software and application-service revenue. That’s close to $60
billion in annual revenues not booked in Silicon Valley.
The Case
This thought shouldn’t elicit dread or dismay from Western executives. China is not demonic, and
it is not monolithic. But it is poised to move up the technology ladder at a pace unprecedented among
nations. The global industrial landscape will be permanently recast, as will the competitive balance
among countries and companies. And no leap of technological imagination, threatening or benign, will
be beyond China’s reach. DO YOU AGREE TO THIS ? COMMENT.

CASE STUDY NO : 2
1.4. Learn ABC of the Business

TODAY’S companies are complex organizations, with multi-product offerings targeted at the
market. The complexities involved are so varied, that even if two customers purchased from the company
exactly the same mix of products and services at exactly the same prices and at exactly the same timeperiod, they would not be equally profitable. This may be due to the varying demands they place in terms
of servicing or simply additional sets of activities which are required to be performed if they are from
different geographic locations. That means that whenever a company has to make decisions with respect
to product/customer portfolio optimisation, peeling away the layers of complexity to arrive at the true
‘cost-to-serve’ customer-related costs becomes crucial.
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With mounting pressure to increase profitability, can you then imagine a scenario wherein a company
wrongly calculates the actual costs of producing and marketing a product and uses that information to
decide to stay in or pull out of a particular line of business ? As surprising as this may sound to you,
managers of companies selling multiple products are making decisions about pricing, product mix and
process outsourcing based on inaccurate and inappropriate cost benchmarks. The reason for this is
simple. The cost structures have changed dramatically. A lot of value creation has started happening in
the overhead areas as compared to direct expense categories.
At the turn of the century, direct labour accounted for about 50 per cent of total product costs,
with material being 35 per cent and overhead 15 per cent. Now, overhead typically comprise about 3050 per cent of product costs, with material and direct labour contributing to the balance. Using volume
attributes, direct labour hours, machine hours etc as unique drivers for overhead allocation made sense
90 years ago, but it is not relevant given today’s cost structure. Traditional cost accounting systems
evolved primarily to serve the function of inventory valuation (satisfying the accounting standards of
“objectivity, verifiability, and materiality”), for external audiences such as the regulators, creditors and
investors. However, these traditional systems have many failings, especially when used for internal
management purposes. These primarily include :
¾ Their inability to report individual product costs to a reasonable level of accuracy.
¾ Their inability to provide useful feedback to management for the purpose of operational
control.
¾ Their inability to understand and allocate overhead costs to products that lie in the service
and distribution of products. These costs today are substantial since they play a significant
role in establishing the leadership position of the company and product in the marketplace.
Adding to this is the fact that allocation of overheads is not as straightforward a task as it is
assumed to be. Take, for example, a bank that is trying to calculate the overheads allocation between the
customer service department of its current account holders and loan applicants. A traditional cost
system would trace the costs to the product. Therefore, volume attributes of the product item, such as
the number of current account holders and the number of loan applicants would be used as the drivers
to allocate overhead costs.
However, these volume drivers fail to account for process complexities consuming overheads that
include the cost of describing the product to the customer, cost of taking the application, cost of
processing the application, cost of approving the application and cost of setting up the customer’s
account in the core banking system. The aim, therefore, is to understand the true cost of signing up a
new customer for a current account versus a loan application. Thus, by taking into account such
activities, the overhead allocation exercise becomes objective and the costing rational. Costs are traced
from resources (General Ledger expense items) to activities, based on relevant resource drivers and
from activities to products, based on the product’s demand for these activities. This cost assignment
path also gives the bank a full understanding of the cost implications of signing up a new customer in
both departments during the budgeting exercise.
ACTIVITY-BASED COSTING
Enter the need for Activity-Based Costing (ABC), a method of matching the costs incurred by a
company to its performance, combined with the drivers of resource consumption. Put simply, ABC is
carried out by analysing an organization in terms of its activities, the reasons it undertakes them, the
drivers that determine how these activities are used, how often they are used and the performance they
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achieve. ABC moves cost data away from being simply a reporting tool, to being a method of controlling
costs, allocating resources and understanding the profitability of the various lines of a business. This is
done with an enhanced scope to include both factory and corporate support costs for product and
customer costing purpose.
Today it is because many organizations are still to wake up to the benefits of ABC that a number of
key processes they undertake seem to be going astray. Take for example, Customer Relationship
Management (CRM). The perception developing in some quarters is that CRM has failed despite the
billions that have been spent. The returns have not been justified, even when the projects get completed.
There are many potential reasons for these projects failing, but they boil down to the fact that knowing
more about a customer is, in its own right, not an automatic route to profit. CRM may give more
information on customer behaviour, may identify opportunities to sell, and revenue per customer or
segments, but without an understanding of the true costs to serve customers and market segments,
there is no guarantee that selling an extra product will create immediate profits or long-term value.
While ABC is a management-accounting framework that is driven by the CFO within the company,
its benefits are so diverse that the concept is actually domain-neutral. Today, once companies realise the
true costs involved in various processes, they are empowered with information for strategic decisionmaking across all quarters. From profitability analysis of products/customers to business process
reengineering and shared services management, from capacity planning and resource allocation to
transparent budgeting, ABC cuts through various departments of an organization to emerge as a valuable
tool in decision-making.
QUESTION
Comment on the significance of activity based cost in determining the profitability of an organization.
Also mention how it will help the organization in this process.
Chapter Review Questions
1.
2.
3.
4.
5.
6.
7.

Comment on the new realities of global and local business environment.
Explain how IT enabled system helps individuals and organization in this millennium.
Narrate your experience with Brains in the box.
Explain the role of Silicon Valley in capitalising global business opportunities.
“!5% of the populations in the Silicon Valley is from India.” Comment
Explain self-healing net works.
Discuss robotic road age.

Discussion Questions
Visit a IT firm in any of the technology park and find out how the organization gear-up for the
challenges for conquering the market and serving the customers and retaining their employees. Also
discuss the emerging role of IT enabled systems in service organizations like bank, insurance and so on.
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The Organization

2.1. INTRODUCTION
‘The word information’ can be defined as data that has been put into a meaningful and useful context
and communicated to a recipient who uses it to make decision. Information is ‘live’ and the same has to
be updated all the time and is renewable. It is substitutable and can be made to travel. The all round
exponential growth of information makes it necessary that information is stored and retrieved in various
fields so that it could be usefully exploited as and when needed. In a competitive market, before deciding
about the price of an item, the producer needs information about the pricing of competitive products,
sales techniques and so on to penetrate the market. Fig. 2.1 shows various stages of Information Cycle.
Input
(Data)

Process
(Models)

Output
(Information)

Data
(Captured)

Database

Recipient

Decision
Action

Results

Fig. 2.1. The Information cycle.

Information can be defined as the data, which is organised and presented at a time, and place so
that the decision-maker may take necessary action. Generally data are processed through models to
create information; the recipient receives the information and then makes a decision and takes action,
this creates other actions or texts, which in turn create a number of scattered data that, are captured and
serve as input; and the cycle starts all over again. Business organisations need a system that helps in
gathering and communicating the required information. Management information system deals with the
information requirements of the business organisation. Kelly defines Management information system
as a combination of human and computer based resources that result in collection, storage, retrieval,
communication and use of data for the purpose of business management and for business planning. The
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Management Information System is viewed as a means of converting data into information for decisionmaking. Conventional data processing activity transforms data into information. Management information
systems are different from the data processing activity. According to Peter Kene, it is the effective
design, delivery and use of information system in organisation. Again, T. Lucey defines Management
Information system as a system to convert data from internal and external sources into information and
to communicate that information in an appropriate form to managers at all levels in their various functions
to enable them to make timely and effective decisions for planning, directing and controlling the activities
for which they are responsible. MIS is something more than just a computer system. Before the evolution
of computers, MIS techniques existed to service providers with information that would permit them to
arrive at an effective decision. The computer has added new dimensions such as speed, accuracy and
processing of massive data, which permit the consideration of more alternatives in a decision making
process.
2.2. NEED FOR MIS
It would be impossible for a business organisation to function without information. Information about
the internal operations as well as the external environment in which the organisation functions is necessary
for effective working of the organisation. Information is used as input for various managerial tasks.
Getting the right kind of information, which is made available at the right time, is very important.
The MIS provides the information that is required by managers in the organisation for effective
functioning. The main purpose of MIS is to provide the information support to the managerial functions
of an organisation. MIS is designed and implemented with a view (a) to provide the required information
support to undertake managerial activities such as planning, organising, staffing, coordination, control
and decision making activities ; (b) to provide right type of information at the lowest cost and at the right
time ; (c) to ensure that managerial activities are provided adequate information support and (d) to avoid
information overload and also generating redundant information.
2.3. INFORMATION AND THE ORGANISATION
Fig. 2.2 illustrates various sources of information and their interactions in detail.
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Fig. 2.2. Information and the organisation interaction.
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I. Work Place
a. Operation Workers. Those workers who are directly involved in the manufacture and
distribution of products or the rendering of a service. They assemble parts, operate machines to produce
goods, use tools and so on in a typical factory environment. Major categories listed under this group are
forklift operators, tool-room personnel, truck drivers and so on. As the degree of automation in the
operations/workplace increases, the need for gathering additional information in this area will also grow
tremendously.
b. Information Workers. Like accountants, clerk, engineers, lawyers, systems analysts, managers,
librarian, and auditors are grouped under information workers as shown in the Fig. 2.3.
Information Workers

(a) Primary Users of
Information

E.g. : Managers use
information for planning,
controlling organizing
activities and so on

(b) Both users and
providers of Information

(c) Information support
personnel

E.g. : Accountings

E.g. : Secretaries,
programmers, Database
administrator and so on

Fig. 2.3. Showing various types of information workers.

c. Financial Assets. Financial assets are cash or instruments bearing quick cash. Generally an
insurance company collects premium, invests this money and subsequently pays out money in the form
of various claims. A measurement of how well this money is being used, and the profitability of each
type of insurance policy is imperative to the success of an insurance company.
d. Operational Assets. This includes Tangible assets and intangible assets as shown in the Fig. 2.4.

Operational Assets

Tangible assets
(E.g. : plant and
equipment)

Intangible assets
(E.g.: Patent, Copyrights,
Trade)

Fig. 2.4. Showing operational assets of business firm.
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e. Human Assets or Intellectual Capital. Personnel information : Information regarding the
personnel in the organisation i.e., employee records and benefits, job openings, job description,
performance appraisal and so on are considered the human assets of the firm.
II. The Culture
It generally represents the corporate culture of a firm. The company executive thinks the way
around them. Hence, it is the organisations cumulative learning as reflected in promotions, rewards,
punishments, decision making and so on. It is not written down in any manual. In a well-cultured
organisation, people should not be forced to become computer literate; instead they made computers
more people friendly. Hence, Information systems designers must move beyond technology and look at
the social, psychological and other needs of the organisation. Care should be taken to ensure that People
should not be bored by uninteresting routine tasks.
III. The Stakeholders
It represents the interested group/beneficiaries of the organisation which can be depicted as shown
in the Fig. 2.5.

Organization

Environment

- Policies
Information Flows

- Procedures

- External
- Internal

- Activities

Fig. 2.5. Showing information flow.

Members of society are concerned more about organisation performance in the area of water and
air pollution, conservation of natural resources, product or service equality and so on.
Many people, such as stockholders and lenders are interested to know about the organisation.
Stakeholders are generally from any one of the following categories :
1. Members of the society
2. Shareholders/Lenders
3. Tax collectors
4. Customers
5. Finance institutions and
6. Union representatives and so on
Information is inevitable for all the aforesaid stakeholders. Fig. 2.6 shows the Competitive
Dimensions of Information.
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Fig. 2.6. The Competitive Dimensions of information.

2.4. MIS AND USE OF COMPUTERS
To some people, the term MIS implies computer-based system. In reality, the scope of the MIS is not
restricted to computer-based systems. MIS utilize both human and capital resources. In a manual
system, the human component will be substantial while in an automated system, the capital component
may be more important. The extent of automation required by MIS varies from organisation to organisation.
Manual and automated information systems can be compared on the basis of relationship between data
volumes, processing speeds and accuracy on one hand, and processing cost on the other. In a manual
system, the processing costs are variable and are related, to data volumes. Therefore, as data volume
increases the processing cost also increases proportionately. The cost of processing per data transaction
remains more or less constant. In contrast, automated information systems have a fixed cost of facilities
irrespective of the data volumes.
Following are the main advantages of using computer technology in MIS :
1. Expanding scope for using information system
2. Enhancing speed of processing and retrieval of data
3. Widening the scope of analysis
4. Integrating different business information sub-systems
5. Increasing the effectiveness of information system and
6. Extending more comprehensive information to business managers
2.4.1 Management
Information is an effective weapon that will help Management, Product and Service to penetrate
the market. Fig. 2.7. Show various levels of Management looking for Information assistance.
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Fig. 2.7. Information needs at various levels of management.

Information systems must cater to the needs of all managers in turn, will plan, control and make
decisions at their level on a regular basis. Table 2.1 summarises the information needs at various levels
of management. It can be seen that only in the degree, influence and time-span that decisions made at
various levels of management differ.
Table 2.1. Information needs at various levels of management
Management
Level of
Time Period Nature of
Extent of
Decisions
Management Population ( %) Organisation

Financial
Powers

Nature of
Information

Whole
organisation

Long term

Selection of top Extensive
personnel,
policy
approvals,
emergency
decisions

Sporadic and
one-shot

Middle Level 10 to 20
(a) Staff

Whole
organisation

Long term

Formulation of Limited
policies,
framing of rules
and
procedures

Periodic
information
for special
policies,
procedures,
etc.

(b) Line

A division of
the
organisation

Medium
term

Actual
supervision of
operations

Junior Level 70 to 80

Normally a
small unit of
the
organisation

Short Term

Initially involved Very limited
in day-to-day
operations,
rather limited
freedom

Top Level

5 (approx.)

Limited to his Operational
(may be on
divisional
requirements daily bas
Operational
instantaneous
on-line
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External
Information
Source

Formulation
Filter

Government
Reports

Heuristics
and Guesses

Strategic
Planning

Demographic
Studies

Interaction with
Others

Trade
Publications

Additional
Internal
Information

Market
Surveys

Scenario
Analysis

Strategic Plan

Research
Firms

General
Media

Fig. 2.8. Information resource for strategic.

b. Controlling. Controlling is essential in any organisation, especially when it has to ensure the
following in an organisation.
1. Machine availability
2. Personnel skills
3. Account payable and receivable
4. Customer orders in process
5. Purchase orders in process and
6. Storage space and materials
c. Decision Making. Decision-making can be of routine type and of well-structured one or it can
also be of complex and ill structured one. Herbert Simon has categorised such process under programmed
and non-programmed decision making. Programmed Decision-Making is implemented for structured
and repetitive decisions. Non-programmed Decision-Making is the process of dealing with ill-defined
problems. E.g. : Expansion of plant facilities, merger transactions. Fig. 2.9 shows various stages of
Non-Programmed decision-making process.
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Problems and
Conflict Confrontation

Problem and Conflict
Definition

Relate present
knowledge and
problem scope

Yes

Is present knowledge
sufficient for solution ?

No

Seek additional
Information

Information from formal
information system

Receive
Information

Chance arrival of
information from
informal sources

Receive Pertinent
Information to problem
(reject irrelevant
Information
No

Is present information
sufficient to solve problem or
resolve conflict
Yes

Decision taken

Fig. 2.9. Schematic of non-programmed decision making.
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2.4.2 Product and Service Differentiation
It depends on how well a company could differentiate its product and service in the market among
its domestic and global competitors. Major factors influencing the decision making process are customers’
need, want, preferred style, brand individuality, perceived quality, affordable price and so on. The
organisations listed below will try to differentiate their production and service in the market place from
others :
a. Manufacturers. Through complete information support system and well-programmed machines,
the manufacturer tries to differentiate themselves from others. Application of sophisticated techniques
ensures higher-quality products, coupled with the advantage of less labour and less material wastage.
For example CAD design is used to get three-dimensional display for designing vehicles interiors for
human comfort.
b. Suppliers. When a customer order is entered into information system, it passes through a
series of programmed decision rules and makes the entire process quicker. For example, order processing
in any organisation process the information such as item code, quantity, rate and service charges in their
approved format.
c. Airline Industry. Views information as their competitive weapon to overcome competition.
Airlines have direct deal with hotels, car rent agencies, banking services etc., making customers more
delighted. This will differentiate themselves from others and holding unique position among competitors.
For example, Alliance of Taj Group of Hotels with British Airways in Hotel and Air Ticket Reservations.
d. Hotels. Hotel Automated check-in systems, process reservations and payments, issue magnetic
guest cards and dispense receipts are based on Information. Automatic Teller Machine helps the customer
to know about his room type, rate, length, and facilities available and so on. Hence, even hotels are able
to gain service differentiation in the market.
e. Banks. Automatic Teller Machine (ATM’s) is available in various banks hence promoting unique
concepts of 24 hours and 365 day banking among its customers.
2.4.3 Productivity
Encouraging them to learn to use robots can increase productivity of operations workers, automation
and so on as listed below will equip them to adapt to the global technological change.
¾ Computer aided design (CAD)
¾ Computer aided manufacturing (CAM)
¾ Computer aided engineering (CAE)
¾ Robots, Artificial Intelligence, Expert Systems
¾ Automated warehousing
¾ Automatic test equipment etc., are highly used in the productivity area for helping the firm to
gain a technological competitive edge over others.
By following techniques as mentioned below will increase productivity of information workers
considerably :
¾

Limiting Paper Works

¾

Providing Quality information to the information workers and

¾

Providing more precise, accurate and timely information.
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2.5. MIS A CONCEPTUAL DEPICTION
The functioning of Management Information Systems can be easily explained by using the Process
Model. The process model defines a process that responds to a set of inputs to produce output. The
process of converting the input into output is carried out with the help of the following items/factors :
¾ Methods of Procedures
¾ Knowledge and training
¾ Materials and
¾ Machines.
In order to produce the desired output, the process requires methods or procedures that are to be
followed strictly. It also requires appropriate knowledge base and trained personnel. The process of
converting input into output also calls for availability of machine or equipment and materials. The
requirements of equipment and materials, which required for converting input into output largely depends
on the complexity of the organisation and the information requirements. The desired output of MIS as a
process has a set of specifications or information requirements. The specifications of the output or the
information requirements vary in a wide range depending on the size and complexity of the organisation,
the market environment in which the business operates, the extent of complexity of technology, competition
and so on. In a given business situation, there are many information interfaces that need to be handled.
The business organisations have information interfaces with Customers, Suppliers, Government Agencies,
Banks and Financial institutions, Shareholders, Competitors, Marketing Intermediaries and so on who
are components of the business environment in which the organisations function.
With the advent of Information technology, the electronic mail and data communication facilities
available through computer networks, it is possible to have external information interfaces through new
channels of data communication. The logical depiction of MIS considers several layers. At the base is
the information technology consisting of computers, data processing and communication tools and
techniques. The next layer is that of knowledge and data. This layer consists of databases as well as
knowledge in magnetic and non-magnetic form. Through the layers of Management Science and
Technology the framework is created which leads to the top most layer of MIS.
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Fig. 2.10. Conceptual view of an MIS.
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2.6. PHYSICAL DEPICTION OF MIS
As explained earlier, the information requirements of the organisation vary in a wide range. Hence,
management information system has to deal with wide variety of information requirements ranging
from simple transaction processing reports to complex decision support information and simulation
exercises. Even though, MIS is considered as a single system in reality, it consists of different activities
or sub systems. The sub systems or modules are interrelated and interdependent. Proper integration
between these modules result into effective MIS. Fig. 2.11 shows Physical view of Management Information
Systems.
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Fig. 2.11. Physical view of an MIS.

a. Data Capturing Module. As the name suggests the Data Capturing module is aimed at collecting
and capturing data, which in turn act as the input for the MIS. Depending upon the complexity and
volume of the data involved, this module may vary in size and structure.
b. Data Storage and Retrieval Module. Data captured by the earlier module needs to be properly
stored. The stored data needs to be retrieved as and when the need arises. Such data stored must be
accurate and secured. Depending upon the complexity and volume of the data involved data storage and
retrieval activities are oriented. Computers may be used for storing the data in digital form.
c. Data Processing Module. The data processing Module converts data into information. The
structure of the data processing module depends on the processing requirements. The output of data
processing modules generally is reports or information, which are organised by the transaction contents
rather than the value of information from the user’s viewpoint.
d. Information Reporting Module. Information reporting module uses the output of the data
processing module and converts it into meaningful information. This meaningful information provides
necessary support for the managerial decision making activities. The technological progress in the field
of information technology has made it possible to provide the information support through meaningful
trend charts and graphical presentations. The information-processing module marks a difference between
a data processing activity and a MIS.
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e. Decision Support Module. Decision-making is a critical managerial function. The information
required for decision-making depends on the type and complexity of the decision. The information
requirement for structured decision. The information requirement for structured decisions. The design,
structure and the scope of the decision support module varies in accordance with the type of decisions,
the organisation structure, management style, organisation culture and the scope of the support requirement.
Generally, the scope of the decision support module is restricted within the support function to the
extent that the actual decision-making is left to human judgement.
f. Control Support Module. Control support module, as the name suggests, assists in ensuring
effective managerial control within the organisation. The feedback control mechanism consists of objective
(or requirements), measurement of performance, comparison of performance against objectives (or
requirement) and regulation. In a typical business environment the control support module is recognised
through various applications such as Budgetary Control System, sales performance Analysis System
and so on.
g. Modeling and Simulation Module. Instead of trying out an alternative in real life situation and
facing the probable consequences and threats, managers would prefer to undertake a model-based
exercise often called as “What-If analysis”. A manager may be seeking answer to a question like “What
if I increase the price by 5% ?” The manager does not want to actually increase the price and watch the
results. It may be too late to change the decision. Typically, the manager would like the information
support module to simulate the real life situation and predict the possible implication of a 5% rise in the
price. The simulation module creates a model or simulates a business situation and allows the user to try
out various alternatives and see their implication. Depending on the probable implication, the user can
draw inference and conclusion. MIS provides the information that is required for the effective functioning
of the business organisation. In order to achieve this task, several activities are to be undertaken. These
activities include :
¾ Collection and capturing of data
¾ Data processing
¾ Information Reporting
¾ Information Communication and
¾ Problem solving and decision support
A properly designed MIS can create a synergistic effect for managerial excellence. The effort of
managers are directed towards decision making relating to vital areas identified through the MIS. It is
achieved through exception reporting mechanism, which is built into the MIS. Computer base of MIS
provides dramatic improvements in the efficiency and speed of transactions processing as well as office
productivity. In today’s business situation, the design and development of MIS is often assigned to a
specialised group of people. The implementation and effective functioning of the MIS is an enterprisewide task carried out by several functions or departments. The implementation of the MIS may be
through a centralised computer system or through a networking of distributed systems connected to a
central host computer. The recent trends in the field of information technology have brought about a
concept of End User Computing. With this concept the user of the information rather than with the
information technology specialists drives the MIS. The emphasis here is on the use of the information
by the end user- and not on the mechanics of how information is generated. Another emerging trend is
that of Client Server Architecture. This method provides the benefits of both centralised and
decentralized operations. It permits the clients or users to have their own information domain and still
maintain integration with other clients within the organisation.
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The MIS support in planning is observed through forecasting, future projections, making choices
among alternatives relating to strategies, tools, allocation of resources etc. The MIS support in organizing
is mainly observed through interfacing between resources, structures, procedures and tools and selection
among alternatives for optimization. The MIS support in staffing is typically observed through information
support for selection and recruitment, rewarding, motivating, promoting and so on. The MIS support in
directing is typically manifested through alternative selection for directing the resources and efforts
within the organisation for achieving the objectives and accomplishing goals. The MIS support in
coordinating is invariably observed through feedback control applications that help to regulate the
performance. In short, MIS as a function has to be flexible enough to respond to the changing environment
and constant improvement in its support for the management.
2.7. LIMITATIONS OF MIS
1. MIS cannot replace managerial judgement in decision-making. It is merely an effective tool
for the managers in decision-making and problem-solving process.
2. The quality of MIS output is directly proportional to the quality of input data and processes.
3. MIS cannot provide tailor-made information packages. It is required to analyse the available
information before decision-making.
4. In a fast changing and complex environment, MIS may not have enough flexibility to update
itself quickly.
5. MIS considers only quantitative factors.
6. MIS is less useful for making non-programmed decision.
7. MIS is less effective in organisations where information is not being shared with others.
8. MIS is less effective due to frequent changes in top management, organisational structure and
operational staff.
CONCLUSION
It is obvious from the above description that usefulness of information system in an organisation
can be highlighted under : (a) For Meeting global challenges, (b) For Capturing opportunities in the
market place, (c) For Supporting corporate strategy (d) For Linking departments whose functions are
different, (e) For Enhancing worker productivity and (f) For Increasing the quality of goods and services.
In short, MIS provides an effective weapon for enhancing the competitiveness of a business organisation
in the new millennium.

KEY TERMS AND CONCEPTS
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11.
13.
15.

Client server architecture
Culture
End user computing
Human assets
Information cycle
Information needs at various levels
Management information system
Operation workers

2.
4.
6.
8.
10.
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14.
16.

Controlling
Decision Making
Financial assets
Information
Information workers
Limitations of MIS
Management
Operational assets
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17. Product and service differentiation
19. Physical depiction of MIS
21. Process Model of MIS

18. Productivity
20. Planning
22. Stakeholders.

FOCUS
2.1. ICICI Group—Netting Gains on the Net
(Source: Inputs received from PTI, Business Standard ET, rediffmail, Business News with permission.)

This clicks and Bricks Company plies the Net to reach out to customers. ICICI Bank and the
ICICI Group as a whole have been striding purposefully down the e-pathway. The group prefers to call
it a “clicks and bricks” strategy that provides multiple access points to its customers
Even as the Indian IT community ushered in the year 2000, a steady and silent revolution on the ecommerce front failed to catch much attention. On the 19th of January 2000, a click and mortar made
an announcement that offered a clear but early measure of the impact of the “e” in e-business. On that
day the ICICI Bank released performance figures related to its previous year’s dotcom initiatives. The
company reported a staggering 500% increase in Internet customers during the period from March 31,
1999 to December 31, 1999 – from 4000 to 24,000 customers in 9 months. While the absolute number
of 24,000 or the growth of 500% might not mean much, it does speak volumes of the nascent potential.
ICICI Bank and the ICICI Group as a whole have been striding purposefully down the e-pathway. The
group prefers to call it a “clicks and bricks” strategy that provides multiple access points to its customers.
For its traditional customers there is the lean and mean brick and mortar branches propped by ATMs,
call centers and direct selling agents. Internet banking and WAP enabled services take care of the yuppy
and technology savvy professionals of today. The rise in Internet banking customers is a result of the
Infinity, Internet banking facility launched by the bank. The facility, initially made available to NRIs and
later to resident Indians permits online opening of accounts, bills payment, account information.
The ICICI group also offers Internet trading through its site icicidirect.com. “e-Invest” from
ICICI, India’s first Internet stock trading service offers end-to-end, seamless web-based trading in
stocks. A customer opening an e-invest account at icicidirect.com automatically receives a free Demat
account as well as a free online banking account. This three-in-one offering permits a seamless electronic
exchange of information. The result : when a e-invest customer keys in a trade, the server first checks
his bank balance and then carries out the trade by updating the information in the corresponding Demat
account. The customer experiences “one-click” stock trading. The company’s strategy to take on the
traditional banks with large physical networks seems clear. Multiple access channels could well provide
it the reach that older banks have achieved through brick and mortar branches. Interestingly the bank
has more ATMs than actual physical branches – the ICICI bank has 71 branches, 13 extension counters
and 120 ATMs. Add to that the reach achieved through its Internet initiatives. At last count, the country
has more than a million Internet subscribers and three times more users spread across almost 200 cities.
These numbers lend support to the reach and spread of an Internet based initiative like that embarked
upon by the ICICI Group.
e-marketing
The e-initiatives of the ICICI group have not been limited to customer servicing. The marketing
activities for its various products are also taking the online route. A while ago the ICICI Bank joined
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hands with Satyam Infoway Limited for on-line distribution of the Bank’s retail products. As part of this
initiative ICICI Bank will also open ATM centres and cash dispensers at Satyam Info way’s Cyber cafés
across the country – creating yet another chain of access points for new generation customers, seeking
to do business with the group.
Mobility
In April 2000, through tie-ups with Orange and Airtel, ICICI started offering limited WAP based
services for customers on the move. A month later, on its way towards a full-fledged online mobile
commerce service, the company commenced offering services like balance updation, request for cheque
book, details of last 5 transactions, request for statement etc. Corresponding services are also available
for the bank’s credit card customers. On the anvil are personal banking services, payment services for
utilities, travel and ticketing information etc.
Modus Operandi
The group has leveraged on a number of tie-ups to come up with its various offerings. For its
Internet banking offering the ICICI Bank uses Infinity from Infosys, for its credit card business it uses
Vision Plus from PaySys, USA. For WAP services the tie-up with cellular service providers Orange and
Airtel helps reach out to these users, while the WAP technology is being implemented by the in-house
ICICI Infotech Services. To leverage the Net for its marketing initiatives, ICICI Bank and Satyam
Infoway have jointly set up a “.COM” company to promote banking products on the Net. The bank has
also entered into agreements with leading corporates like BPL, Rediff.com, Usha Martin and Tata
Communications for B-to-C solutions in a bid to further strengthen its Internet banking product offering
and services Payment systems are perhaps the bane of any financial services company looking to move
online. Security and privacy are issues that every bank looking to move online is grappling with. The
ICICI Group has come up with its own answer to the problem. ICICI joined hands with a consortium
led by Compaq to take the lead in offering a solution to the Indian e-commerce community. This
consortium offers a B2B and B2C e-commerce payment gateway within India. The B2C payment
gateway will help the Internet shopper, the web merchant and the banks to engage in e-commerce, while
the B2B payment gateway will facilitate virtual transactions in the corporate world.
Cash Register
The numbers seem to vouch for the fact that this financial services intermediary is on the right
track. The bank’s net profit for Q3 : 99-2000, more than doubled to Rs. 282.6 million as compared with
Rs. 140.4 million for the corresponding quarter in the previous year. Net profit during the first nine
months of FY99-2000 increased by 64 percent, from Rs. 441 million to Rs. 723.6 million. During the
same nine months the number of depositors with the bank doubled to about 4,80,000. ICICI Bank’s
deposits increased substantially by 83 per cent from Rs. 46.4 billion as on December 31, 1998 to Rs. 85
billion as on December 31, 1999. Today it lays claim to being India’s largest new private sector bank in
terms of deposit base
ICICI Bank is introducing SMS alerts* for ICICI Bank and ICICI Bank Credit Card
customers
Banking Alerts That You Can Subscribe For :
¾ Salary Credit—receive an alert when your salary is credited to your bank A/c.
¾ Account Getting Credited—receive an alert if an amount of Rs.10,000/- or more is credited
to your bank A/c.
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¾ Account Getting Debited—receive an alert if an amount of Rs.10,000/- or more is debited
from your bank A/c.
¾ Cheque Bounce—receive an alert if the cheque you deposited in you’re a/c is not honoured.
Credit Card Alerts That You Can Subscribe For :
¾ Due Date Reminder—receive an alert five days prior to due date. This would inform you the
total and minimum amount dues and the payment due date.
¾ Approaching Credit Limit Reminder—receive an alert if the available credit limit on your
credit card falls below 10% of your total credit limit or Rs. 2000. This would inform you the
available credit limit and the total amount outstanding on the credit card account.

MANGEMENT PERSPECTIVE
2.2. ’India’s Enormous it Skills and Intellectual Capital Attracted US’
(Source: Inputs received from PTI, Business Standard, ET, rediffmail, Business Headlines with permission.)

In the past few years, the world’s biggest corporation, General Electric Company has focussed
aggressively on India. GE today has a diversified business presence in the country through a series of
wholly owned subsidiaries, joint ventures, strategic alliances and business development centres from
engineering and science to information technology sectors. GE is, perhaps, the only global company
that has clearly understood that India has the potential to become one of the finest research and
development platform centres in the world. So last year, GE acted quickly. It began building a massive
research and development centre in India’s own Silicon Valley – Bangalore – to leverage the country’s
unique multi-disciplinary skills. In a record of 10 months, GE completed a massive 186,000 square foot
India Technology Centre that has been named ‘John F Welch Technology Centre’. GE chairman, John F
Welch, Jr flew down to Bangalore to inaugurate the centre, which is today the company’s largest research
and development lab outside the United States. The centre’s vice-president and managing director
Dr. Jean Heuschen explains why GE chose India as the hub of its global research and development
operations :
1. Why did GE decide to set up one of its largest multi-disciplinary research centres in
India ?
Ans. GE chose India for two reasons. All of GE’s major businesses already have a presence in
India and throughout Asia, and that presence is growing. India is a key enabler for technology.
GE recognises India’s impressive intellectual and technical talent. More importantly, this centre
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is well positioned to leverage India’s unique multi-disciplinary skills – from engineering and
science to information technology – to innovate for the benefit of our customers worldwide.
This state-of-the-art facility reiterates our growing confidence in the talent here, and that
India delivers results for GE and its customers. Currently, India’s enormous IT skills base,
combined with basic engineering and science, is putting together some of the most powerful
technologies that can be applied anywhere around the globe.
2. What are the research and development activities at the India centre ?
Ans. The John F Welch Technology Centre’s team of scientists and engineers, of which nearly 75
per cent possess advanced degrees, works in the areas of catalysis and advanced chemistry,
polymer science and new synthetic materials, chemical engineering, advanced Six Sigma and
process modelling and simulation, mechanical engineering, electronic and electrical system
technology, ceramics and metallurgy, information technology and e-business. To be more
specific, the centre has divisions in chemistry and catalysis, polymers and synthetic materials,
chemical engineering and mathematical modelling, mechanical, electrical and electronic
engineering, IT software engineering design. Moreover, it houses a GE Centre of Excellence
for e-engineering and a knowledge centre to disseminate technical knowledge globally.
3. What are the keys programmes that the John F Welch Technology Centre is
supporting ?
Ans. The John F Welch Technology Centre is an integral part of GE’s global corporate research
and development organisation, collaborating with the company’s other technology centres –
including its US lab in Schenectady, NY – to conduct research, development and engineering
for all of GE’s diverse businesses worldwide. Our mission is to develop new technologies that
will be implemented to serve our global customers and markets better with newer products
and services – from new material, electronics to software engineering.
4. Is GE happy with the Indians’ skills ? How many people are currently employed at the
centre ? Will the centre create global career opportunities for Indians ?
Ans. GE has always been a big believer in terms of the great opportunity India represents for this
company for more than a decade. It’s the people of India – the exciting, energetic, smart,
highly educated people of India – who have demonstrated to GE the real opportunity that India
provides. Currently, India’s enormous IT skills base is putting together some of the most
powerful technologies that can be applied anywhere around the globe. At present the centre’s
team includes 370 scientists and engineers – 75 per cent with advanced degrees – and this is
expected to grow to 1,200 employees technologists and scientists by 2001. With the setting
up of the centre, GE provides globally competitive and exciting multi-disciplinary engineering
and technology research career opportunities.
5. Has the company enforced new management practices or work culture at the centre ?
Ans. The John F Welch Technology Centre’s mission is innovation and execution with Six Sigma
e-engineering and the well-known GE leadership values – like anywhere else in the world of
GE. The centre incorporates the latest technology and e-engineering tools that facilitate realtime global interaction with GE’s businesses, technology centres, customers and suppliers.
Its knowledge centre, which is fully integrated with the facility, accesses and disseminates
technical knowledge globally to accelerate competitive technology developments for the benefit
of GE’s customers. Further, the centre’s boundary-less, virtual global laboratories and facilities
are equipped with world class, state-of-the-art scientific equipment.
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6. Was it the high quality Indian technology talent or the intellectual capital of the country
that compelled GE to start the centre in Bangalore ?
Ans. The establishment of this centre is an effective way to expand GE’s research and development
resources where abundance of intellectual talent can be found in order to accelerate the
company’s ability to deliver advanced technology to its global customers. Moreover, India’s
rich intellectual capital has made this the perfect location for the centre. This state-of-the-art
facility reiterates our high confidence in the talent here, and that India delivers results for GE
and its customers. After exploring several locations across India, Bangalore was selected as
the preferred site because of two reasons. First, it is the most favoured location by prospective
employees. Second, its proximity and synergies with several GE businesses already based in
Bangalore.
7. Have you tied up with any Indian companies for your research and development
programmes ?
Ans. We have been working with several major national research institutions like the National
Chemical Laboratory on many collaborative research projects for over five years. We are also
in the process of expanding our relationship with many of India’s leading laboratories.
8. Where do you place India in delivering world-class research, development and
technology solutions for global businesses ?
Ans. India is a great place, especially in delivering world-class research and development. For GE,
India represents a great opportunity because of the country’s enormous IT skills and rich
intellectual capital.
9. Many scientists and researchers in India are unhappy that the Indian government has
neglected high quality research and development with the result that there has been
alarming brain drain from the country to the West. Do you think centres, like yours,
will help arrest the brain drain ?
Ans. Over so many years, India’s intellectual capability was exploited with the brain-drain syndrome.
Our plans with the John F Welch Technology Centre are to help attract and retain the best
talent from India and around the world by providing globally competitive and exciting multidisciplinary engineering and technology research career opportunities locally. Over 20 per
cent of our centre’s Indian scientists or engineers have either studied or worked abroad and
come back to India, largely contributing to the referred to ‘reverse brain drain’.
10. The opening of the technology centre in Bangalore marked a new level of commitment
by GE in India. What is GE’s future plans for the country ?
Ans. GE has always been a big believer in terms of the great opportunity that India provides. For
more than a decade, India has remained a top priority country for GE. It’s also a mutual
strategic fit where the opportunities available in India are significantly helping GE to compete
globally.GE expects to continue its double digit growth at 15-20 per cent annually for the next
three to four years. GE’s aim is to recreate GE in India with a significant presence in some
form for all the major global GE businesses. It will continue to compete locally, and use India
as a key country for sourcing high quality products, services and technologies, and intellectual
talent. As a leading global company, GE has always been focussed in leveraging global resources
efficiently. The establishment of this centre is an effective way to expand GE’s research and
development resources where abundance of intellectual talent can be found in order to accelerate
the company’s ability to deliver advanced technology to its global customers.
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11. What are your comments on India’s leap in the information technology sector ? Do
you think the current boom in IT will make India one of the economic giants in the
world in the years to come ?
Ans. IT is a critical technology enabler for India. It has put India and its intellectual talent on the
global economy map. Now India must realise that the country needs to go beyond IT. IT
should be to India what the light bulb has been to GE. IT should be the thing that should get
the country started. We believe that our multi-disciplinary centre will be a strong contributor
to engineering and technology beyond IT. India must learn to leverage its huge engineering
and science talent, not just IT.
12. The inflow of foreign investment in India compared to China has been very low. What
do you think are the measures that India should take to attract more foreign
investment ?
Ans. I think India must develop beyond IT, retaining first, then developing its engineering talent
base, including high-tech manufacturing – in a logical expansion from pure software-tosoftware engineering to computer science, electronics, high-tech assemblies and advanced
materials technologies. That is where China and other developing countries have moved ahead
of the game. Many companies, including GE, have proven that India can be a premier ground
for high technology, global product manufacturing and design.
For instance, Wipro GE Medical Systems has had enormous success in developing hi-technology
products for global markets General Electric chairman John F ‘Jack’ Welch was apprised of Wipro
GE’s new initiatives and current ranking as India’s leading provider of healthcare technology services.
He visited Wipro GE Medical Systems, the 10-year-old joint venture company between General Electric
Medical Systems and Wipro Limited, in Bangalore on Monday. The GE chief met Azim Premji, chairman,
Wipro Corporation, and D. A. Prasanna, CEO and managing director, Wipro GE Medical Systems,
during his visit. Welch was pleased to learn that Wipro GE is the first Asian unit between GE and
associate companies to successfully go live through a global transaction engine into full time e-commerce.
Wipro GE’s Customer Web Centre, which assists in the purchase of GEMS products, is equipped with
tools such as CRM and ERP to enable smooth e-business. This pilot project has since January 2000
notched $2.5 million in sales.
Welch appreciated that Wipro GE has been focused in delivering world-class quality healthcare
and maximising customer productivity in South Asia. Wipro GE was the first in India to introduce a
mobile CATHlab diagnostic centre, has global sourcing with a run rate of $100 million shipments, and
enjoys a leadership position in radiology and software development services in high tech MRI and
ultrasound areas. Wipro GE Medical Systems, established in 1990 as a joint venture between Wipro
Limited and GE Medical Systems, pioneered the manufacture of ultrasound and computed tomography
systems in India for the global markets. Today, Wipro GE is the market leader with unmatched distribution
and service reach in South Asia. Wipro GE is also the largest exporter of medical systems for which it
has received an award from the Government of India. Wipro GE Medical Systems is a part of Wipro
Corporation, which serves customers in high information technology software, services and systems,
consumer care and lighting brands and healthcare technology services.
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CASE STUDY
2.3. A Net Work Management Consultants
A GLOBAL survey two years ago by a leading consultancy firm ranked India at 42, from a list of
53 countries, in terms of its competitiveness in the manufacturing sector. The situation has not changed
much since then. Despite having sound technical expertise, Indian manufacturing firms, compared to
their counterparts globally, lack competitiveness. This is mainly due to lack of technology usage by
Indian firms when compared to competitors abroad, feels V.M. Cavale, a manufacturing expert and
consultant. Prior to setting up his own consulting practice, Network Management Consultants, Cavale
was with the Unilever group of companies, KPMG Consulting and Consindia HR Services Pvt. Ltd.
Citing a KPMG-MDI survey, Cavale says optimised supply chains-linked to business objectives, built
around supply chain processes, propelled by management tools, enabled by technology and integrated
with suppliers and customers—have not yet been realised by most Indian manufacturing firms. “Indian
firms continue to use IT in bits and pieces”. There is no centralised IT solution across organisations for
free flow of information. “Those in charge of decision making on business spending in Indian
manufacturing companies do not understand IT correctly,” he says. In today’s competitive world,
without IT nothing is a possible, he feel. For instance, lean production tools – a systematic approach to
identify and eliminate waste (non-value-adding activities)—like just in time (JIT) and Kanban are yet to
be used in a big way in India, he says.
Fragmented Information
One of the biggest problems faced by Indian manufacturing firms is the fragmented information
available within an organisation, with departments working in isolation. A company may take pride in
having a sound ERP (enterprise resource planning) but its implementation would not give the expected
results without a proper integration between departments - missing in many firms. Information within
departments is not exchanged properly, leading to a lot of repetitive work, he says. According to Cavale,
the market is very dynamic with forecasts changing frequently. The manufacturing cycle time continues
to be long and Indian OEMs (original equipment manufacturers) take over 45 days to manufacture
major components. “To become world-class manufacturers, Indian firms need to bring down the cycle
time to less than a month or 20 days. This can be done only with the use of technology across the
board,” he says.
Cavale says KPMG-MDI surveyed about 700 Indian manufacturing firms to understand the level
of IT used in the firms. It was found that only about one-third of the firms used IT across the organisation.
In about one per cent, there were islands of automation and half of the firms used IT only for office
automation. “Integration is a major issue among the Indian manufacturing firms today,” he says. A
survey of the top 50 Indian companies, across industries, on IT spending, revealed that only one firm
spent 4 per cent of the total revenue on IT, three companies spent 3 per cent and 33 companies less than
1 per cent. Globally, the average IT spending on total revenue was over 4 per cent, he points out. For the
most part, Indian manufacturing firms have a weak alignment of supply chain strategy with business
strategy. Many firms are still rigidly structured along functional lines with department-specific performance
measures. They are yet to adopt a process-oriented style of functioning, he says. Technology has
become an enabler for aligning business to consumer demand.
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Technology can achieve breakthroughs in the area of supply chain design, configuration and
planning which otherwise can never be thought of. Organisations are still in the process of harnessing
the power of IT to improve their supply chains, he says, quoting the survey. On e-enablement of the
supply chain, Cavale says technology could be a good enabler of quantum improvements, but IT
achievements have been limited to date among Indian manufacturing firms. Integrated systems that
truly manage supply chain information are not yet commonplace in usage. While integration within an
organisation is an issue, supply chain integration with various vendors is another area of concern for the
manufacturing companies. Firms having strong supply chain integration have seen 50 to 60 per cent
reduction in lead time (time taken to convert raw material to finished product), and over 50 per cent
reduction in inventory, he says.
Look Up the Five-Stage Process
According to Cavale, there are five stages for successful supply chain integration in an organisation;
the fragmented information period (pre-integration phase), process thinking (ERP), complete integration
within the company, integration with vendors and customers and finally virtual network. Most Indian
firms are only in the second or third stage – process thinking. There is a long way to go, he says. “ERP
alone will not help companies. It has to be integrated with a good SCM solution—the latter should be a
top priority for manufacturing firms and help optimise the productivity level,” he says.
Says S. Srinivasan, General Manager, Business Strategy and Systems, Sundaram Fasteners Ltd,
while technology is an important enabler to do things efficiently and quickly in a firm, companies need
to be more creative in using IT. The manufacturing time cycle has narrowed substantially, with clients
asking for products within days. If they are not delivered on time, the client switches over to another
supplier.
A few years ago, to receive an order used to take two to three months, while today the product
delivery needs to be within a few days from receiving orders. Technology enables such a speedy
delivery schedule, he says. According to Srinivasan, there is enormous pressure on pricing for
manufacturing firms. Today, OEMs talk only about price reduction not about increase, while a decade
ago price increase was a routine. Further, if there is a design change of a component, it should be
incorporated across the organisation within seconds, which can be possible only through technology, he
says.
Questions
1. Identify the major problems faced by network supply chain management consultants in India.
2. What is your opinion on the business potential of supply chain software in India ?
3. Prepare a long-term business plan for the network management consultants in India.
Chapter Review Questions
1. Is MIS a broader term compared to Management ? If yes, justify.
2. Some critics of the MIS concept (See John Dearden, “Myth of real-time Management
information”) say that Management does not generally need completely up-to-date information
and therefore online systems for management cannot be justified. Comment.
3. Is the usage of computers, mandatory for MIS in the organisation ? Discuss.
4. Is MIS an art or a Science ? Discuss.
5. Give suitable examples for work group information system and organisational information
system.

44

Management Information Systems

6. Define MIS and explain its role at different levels of Management.
7. Explain the pyramid structure of MIS.
(MBA, MU-Nov. 1996)
8. Discuss the advantages and disadvantages of the use of computer based message systems in
organisations.
(MBA, MU-Nov. 1996)
9. List out information requirements influenced by the following activities :
a. Operational function.
b. Level of Management activity
c. Type of decision.
10. List out the advantages of an effective Management information system
(MBA, MU-Nov. 1997)
11. Explain the uses of computers in the information processing requirements of an organisation
(MBA, MU-Apr. 1998)
12. What are the types of management decisions ?
(MBA, MU-Apr. 1998)
13. Briefly explain the characteristics of computer information systems. (MBA, MU-Apr. 1998)
14. Discuss the merits and demerits of computerised MIS.
(MBA, MU-Apr. 2000)
15. Decision-making needs information; but right information is not available at right time.—
Discuss.
(MBA, MU-Apr. 2000)
Discussion Questions
1. It is of a general opinion that MIS involves organisations and non-management cadre people.
Describe information systems that do not involve Managers. Consider professional job such
as consulting. List out the different kinds of information system that are appropriate for these
people.
2. Why is it important to consider organisation structure in the design of information system ? In
what ways do you think organisation structure influences MIS and in turn MIS influences the
organisational structure. — Discuss.
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Systems Concept

3.1. INTRODUCTION
System is a collective entity consisting of a group of elements, which are inter- dependent, inter-related
and inter-acting. Generally a system is considered as a set of procedures that constitute activities that
are logically grouped together to form one unique function within an organisation. Hence it includes
collection of all components, which interact to serve a common goal.
A system is also considered as a group of interrelated component working together towards a
common goal by accepting inputs and producing outputs in an organised transformation process. Fig. 3.1
shows Fundamental Components and Characteristics of a System.
Environment

Control
Control Signals

Input

Feedback
Signals
Control Signals

Processing

Output

System Boundary
Other Systems

Fig. 3.1. Fundamental components and Characteristics of a system.

i. Input involves capturing and assembling elements that enter into the system for further
processing e.g. Raw material, Energy, Data, etc. Human effort must be secured and organised
for processing such inputs.
ii. Processing involves transformation of processes that convert input into output. e.g.
Manufacturing process, human breathing process etc.
iii. Output involves transferring elements that have been produced by the transformation process
to their ultimate destination. e.g. finished products, management information are transferred
to their human users.
iv. Feedback is data about the performance of a system.
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v. Control is a major system function that monitors and evaluates feedback to determine whether
the system is moving towards the achievement of its goal or not. It also makes necessary
adjustments to the input and processing components of the system to ensure that proper
output is produced on an expected line.
A system with feedback and control is sometimes called cybernetic system i.e., self-monitoring,
self-regulating system. Authors assumed here safely that a system has got different elements or components
termed as sub systems. These sub systems have interaction. In general, any sub system can be a system
in itself, which has further sub systems. The major characteristics of a system are listed below :
a. Goals are the fundamental purpose for the system to be in existence.
b. Components denote the modules or sub systems within the system, which interact with each
other to produce the desired results.
c. Structure denotes the relationship between different components of the system.
d. System behaviour denotes the manner in which the system reacts to its environment.
e. Life cycle denotes the phases in the life of existence of a system. It includes phases such as
evolution, active life, maintenance, ageing and system decay.
f. System behaviour denotes the manner in which the system reacts to its environment.
g. Life cycle denotes the phases in the life of existence of a system. It includes phases such as
evolution, active life, maintenance, ageing and system decay.
3.2. TYPES OF SYSTEM
3.2.1 Deterministic and Probabilistic System
A Deterministic System is a system, which operates in accordance with predetermined set of
rules. The behaviour of such systems can be predicted exactly when the current status and operating
characteristics are accurately known. Information systems, especially those using computers are
deterministic systems. It is because they are designed to follow predetermined rules to produce specific
outputs. On the other hand, there are systems, the results of which cannot be predetermined. The
results are governed by probability. Hence such systems are termed as probabilistic systems. Result of
students for a given examination cannot be predicted to precision.
3.2.2 Open and Closed System
A closed system is the one, which does not interact with the environment in which it operates. It
has no inputs from the environment. It has no outputs that affect the environment. Most of the social
and business systems are open systems. They have interaction with the environment in which they
operate. In order to continue their existence, open system has to be flexible to adapt to the changing
environment. As changes occur in the environment, open systems react to the changes and adjust
themselves to the changed environment. An open system that is flexible and it finally attains state of
Dynamic Equilibrium. It is a steady state situation where the system adopts to environmental factors
readily by reorganization of its sub systems. The term Entropy is used to denote the measures of
disorganization. Open systems are tending to increase their Entropy unless they receive negative Entropy
by feedback from the environment. Management Information Systems are typical examples of open
systems.
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3.3. REGULATION OF A SYSTEM
The process by which a system adapts to the changes in its environment is generally through a
regulation in the form of feedback control mechanism. The output of the system is constantly compared
with proposed objectives. Deviations observed are noted down. The output after adjustments or
modifications is constantly compared with the requirements of the environment. Normally, a continuous
process avoids a system from going in a state of disorganization. The steps in Feedback control mechanism
are generally synchronized. The objective is to maintain a state of stability. This process is also known
as Homeostasis. The interface between various sub systems of a business system has a vital impact on
the effectiveness and efficiency of the business system as a whole. The sub systems within a business
system are inter- dependent and inter related.
3.4. ANALYSING COMPLEX SYSTEMS
This is done through a process of decomposition and decoupling.
a. Decomposition. A complex system is difficult to comprehend when considered as a whole.
Therefore the system is decomposed or factored into subsystems. The boundaries and interfaces are
defined, so that the sum of the subsystems constitutes the entire system. This process of decomposition
is continued with subsystems decided into smaller subsystems resulting from process generally form
hierarchical structures. In the hierarchy, a subsystem is one element of a suprasystem. An example of
decomposition is the factoring of an information processing system into subsystems as shown below :
¾ Sales and customer order entry subsystem
¾ Inventory subsystem
¾ Production subsystem
¾ Purchasing subsystem
¾ Accounting and financial control subsystem.
If the task is to design and program a new system, the subsystems (major applications) defined
above might be further subdivided into smaller subsystems or modules. For example, the hourly payroll
processing subsystem might be factored into modules for the calculation of deductions and net pay,
payroll register and audit controls preparation, cheque printing and register and control output.
Decomposition into subsystems is used both to analyse an existing system and to design and
implement a new system. In both cases the investigator or designer must decide how to factor i.e.,
where to draw the boundaries. The decision will depend on the objectives of decomposition and on
individual differences among designers; the latter should be minimised. The general principle in
decomposition, which assumes that system objectives dictate the process, which is termed as functional
cohesion i.e., components are considered part of the same sub system if they perform or are related to
the same function. As an example, an application programme to be divided into modules (subsystems),
which in turn will divide along major programme functions such as accumulating hours worked, calculating
deductions, printing a cheque, etc. In design the identification of functionally cohesive subsystems is
the first step. The boundary then needs to be clearly specified, interfaces simplified and appropriate
connection established among the subsystems.
b. Decoupling. If two different subsystems are connected very tightly, very close co-ordination is
required. For example, in a tightly coupled system the raw material is put directly into production upon
its arrival in the factory. Under these conditions, raw materials delivery (input to production system and
output from raw material system) must be precisely timed in order to avoid delay in production or to
prevent new material from arriving too soon with no place to be stored. Such tight coupling places a
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heavy coordination and timing requirement is imposed up on the two systems. Because they are somewhat
independent, it is difficult to make them operate completely in synchronized fashion. Likewise, the
production process can experience random or unplanned delays. The solution is to decouple or loosen
the connection so that the two systems can operate in the short run with some measure of independence.
Alternative means of decoupling are planning inventories, buffers, or waiting lines and stocking. Slack
and flexible resources and so on.
3.5. SYSTEMS THEORY APPLIED TO MIS
The system concept applies equally to management information systems as well. The management
information system receives input from various internal and external sources. These inputs are processed
through the MIS to produce the desired outputs, which may be in turn used for different managerial
tasks within the organisation. MIS has several sub systems, which are interdependent, interrelated and
interacting. The subsystems within the MIS are Computer System, Management, Systems Engineering
and Applications.
The computer system as a subsystem of MIS includes the hardware, the operating system and the
software. The management system as a subsystem of MIS includes the managerial tasks relating to the
effective functioning. It includes planning, control and coordination, human resource development, etc.
The system engineering subsystem of MIS includes system design and development as well as system
maintenance. The application subsystem of MIS includes various applications systems, which are
developed and implemented to produce the desired outputs. This process of integration of the business
systems with management information system involves three key elements. They are (a) Technology,
(b) People and (c) Business. Technology provides the bridges between the business systems, their
information needs on one side, the means of providing these information needs on the other. Technology
provides the tools and techniques that help to generate the information that are required for the business
systems. Selection of the appropriate technology has got bearing on the effectiveness of the bridge.
People generate the required information and apply the same for business planning, control and decisionmaking. The attitude and aspiration of the people involved in generating and utilizing the information has
a bearing on the effective use of the integrated system. The business functions and the environment in
which the business organisation operates have an impact on the entire integration exercise.
3.6. SYSTEMS ENGINEERING CONCEPTS
In the early days, the concentration was given on development of hardware that provided faster and
cost effective computing with the microprocessors and the technological development; hardware has
not remained a major problem. Today the major concentration is towards providing a total computer
based solution. The solution consists of a proper combination of hardware and software, which provides
quality results at the lowest cost. The synergistic combination of hardware and systems engineering is
evolved into software engineering. Software engineering as defined by Fritz Baucer, as the establishment
and use of sound engineering principles in order to obtain economically feasible software that is reliable
and works efficiently on real machines. Software engineering works with three major elements. (a)
Methods, (b) Tools and (c) Procedures.
Methods of software engineering include technical know how for undertaking jobs such as project
planning and estimation, requirements analysis, cost benefit analysis, data structuring and programming,
testing and maintenance. The tools of software engineering provide support for using such methods.
Several tools are used in software engineering. The tools include CASE (Computer Aided Software
Engineering). CASE combines hardware, software and the database. Software Engineering procedures
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bring the methods and tools together and provide guidelines for their effective usage. The procedures
clarify the steps in which the activities are organised. The procedures provide control over the deliverables
and ensure quality is in built.
3.7. OPERATION INFORMATION SYSTEM
It consists of transaction processing system, process control system and office automation system.
This system supports business operations by providing meaningful information at the time of making
operational decisions as shown in the Fig. 3.2.
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Fig. 3.2. Classification of information system.

3.7.1 Transaction Processing System (TPS)
This is one of the earliest type of Information System and it produces a variety of information like
Customer statements, Employee pay cheque, Sales receipts, Purchase orders, Dividend cheques Tax
forms, Financial statements and so on. Transactions can be internal or external. When ABC Company
places order to suppliers/vendors internal transaction occurs. When a customer places an order for a
product, external transaction occurs. Further, when company orders raw materials from the supplier, a
transaction occurs then transaction system records relevant information such as :
¾ Name of supplier
¾ Address
¾ Credit rating and past experience
¾ Kind of item ordered
¾ Quantity ordered
¾ Amount to be paid.
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Fig. 3.3. Showing steps involved in processing a transaction.

As shown in Fig. 3.4, following steps are involved in processing a transaction :
I. Data Entry. The transaction data is entered into the system using various input devices.
II. Data validation. Data validation ensures the accuracy and reliability of data by comparing
actual data with pre-determined standards or known results. e.g. : Placing quotation.
There are two steps followed in validation process :
1. Error detection. It is used for locating the categories of data like missing data, invalid data and
inconsistent data, followed by
2. Error correction.
III. Data Processing and Revalidation. There are two ways to do process transactions as under :
1. Online Transaction Processing (OLTP). It means instantaneous processing of data and the
data input device is directly linked to the TPS and therefore the data are processed as soon as
it is entered into the system. E.g. flight reservations.
2. Batch Processing (BP). Under this system, transactions are accumulated over time and
processed periodically. Hence, processing of data will take place weekly / fortnight / monthly
basis depends on the requirement. E.g. : Travel expenses of employees may be processed on
a monthly/once in 15-day basis. Validation is done before and after data is processed.
IV. Data Storage. It could be stored on floppy diskettes, memory of computer or any other
suitable device meant for such purposes.
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Office automation system (OAS) refers to the use of mechanical, electrical, and electronic devices
to enhance communication in the workplace and increase the efficiency and productivity of knowledge
workers and clerical workers. Office automation system includes :
1. Word Processing. It is the use of an electronic device that automatically performs many of the
tasks necessary to create written documents such as letters, memos and reports that are directed to the
manager.
2. Electronic Mail. Electronic mail, popularly known as E-mail, is the use of a networked computer
that allows users to send, store, and receive messages using the computer’s terminals and storage
devices. It sends mail electronically from one computer to other.
3. Voice Mail. Voice mail is just like electronic mail and performs storing, accessing, retrieving,
and distributing messages using the telephone.
4. Electronic Calendaring. It is the use of a networked computer to store and retrieve manager’s
appointment calendar.
5. Audio Conferencing. Audio conferencing is the use of voice communications equipment to
establish an audio link among geographically dispersed persons for conducting a conference. The
conference call, which allows more than two people to participate in a telephone conversation, was the
first form of audio conferencing and is still in use.
6. Video Conferencing. Video conferencing is the use of television equipment to link geographically
dispersed conference participants to engage in face-to-face communication. The equipment provides
for audio as well as video linkage. Like audio conferencing, video conferencing does not require a
computer.
7. Computer Conferencing. Computer conferencing is the use of a networked computer to all
members of a problem-solving team to exchange information concerning the problem that is being
solved.
8. Tele Conferencing. Teleconferencing includes all three forms of electronically aided
conferencing such as audio, video and computer.
9. Facsimile Transmission. Facsimile transmission, popularly known as fax, is the transfer of
written or pictorial information by the use of special equipment that can read a document image at one
end of a communication channel and make a copy at the other end.
10. Desktop Publishing. Desktop publishing is the use of a computer to prepare printed output,
using software with sophisticated publishing capabilities.
11. Videotext. Videotext is the use of a computer for displaying a stored narrative and graphic
material on a CRT screen.
12. Imaging. Imaging is the use of optical character recognition to convert paper or microfilm
records to a digital format for storage in a secondary storage device for easy retrieval and processing.
13. Multimedia Systems. Multimedia systems are well integrated systems that store, retrieve,
and process different type of data such as text, graphics, images, full motion video, audio and animation.
It helps users to create, process, share and display information in a broad variety of formats.
As shown in the Fig. 3.5 office automation system consists of document management systems,
communication systems, teleconferencing systems and office support systems.
In essence, any discussion of office automation must be based on the understanding that tremendous
change is on the way and that new approaches to information sharing will change the way knowledge
workers receive, process and disseminate information.
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Fig. 3.5. Major components of an office information system.

3.8. MANAGEMENT INFORMATION SYSTEMS
As shown in Fig. 3.6. Human Information Processing System consists of various sensing
subsystems, Information Processing Subsystems and response output that are Inter-connected with
storage subsystems.
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Fig. 3.6. Human information processing system.
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3.8.1 Information Reporting Systems (IRS)
Information reporting systems provide managerial end users with information products that support
much of their day-to-day decision-making needs. Processed Information output given to managers
include displays and reports, which are produced on demand, or on a periodical basis (monthly/weekly
etc.) or even during exceptional conditions like Periodic scheduled reports, Exception reports and so on.
Intelligent Support Systems. Systems that facilitate decisions requiring the use of knowledge,
intuition, experience and expertise are called Intelligent Support Systems (ISS). Decision Support Systems
(DSS) Executive Information Systems (EIS) and Artificial Intelligence (AI) and Expert Systems (ES)
fall into this category. These systems are explained in brief to highlight their role in organisational
decision-making.
3.8.2 Executive Information Systems (EIS)
Executive Information System is a set of computer based tools with features such as Colour
graphics, Touch screens, Voice-activated commands which helps managers to quickly retrieve, analyse,
navigate, summarise and disseminate large volumes of data. Executive Information System is normally
connected with online information services, so that top managers could access data whenever they
require for the same. Executive Information System delivers and displays information rather than analysis
or diagnoses of information like decision support systems. Executive information systems are management
information systems tailored to the strategic information needs of top management.
Top executives get information through :
i. Letters
ii. Memos
iii. Periodicals
iv. Reports
v. Meetings
vi. Telephone calls
vii. Social activities and
Many of the above information come through non-computer sources. Goal of executive information
system is to provide top management with immediate and easy access to selective information about key
factors that are critical to accomplish a firm’s strategic objective.
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Explanation
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Fig. 3.8. Common features of executives information system.
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3.8.3 Decision Support System (DSS)
A decision support systems is a set of well-integrated, user friendly, computer based tools that
combine data with various decision-making models (both quantitative and qualitative) to solve semistructured and unstructured problems.
The emphasis is on ‘support’ rather than on automation of decisions. DSS allows the decisionmaker to retrieve data and test alternative solutions during the process of problem solving. Decision
support system (DSS) is invariably an outcome of management information system, providing support
for operational control, management control and strategic planning. A feature of the DSS currently
receiving much publicity is computer graphics. The most recent embellishment of the DSS concept is
the group decision support system (GDSS).
Keen and Scott Morton (1978) analysed DSS in detail. They observed the impact, payoff and
relevance of the system in different contexts as under :
a. The impact of DSS is on decisions in which there are sufficient structure for computer and
analytic aids to be of value but where manager’s judgement is essential;
b. The payoff of DSS is in extending the range and capability of manager’s decision processes
to help them improve their effectiveness; and
c. The relevance of DSS for managers is the creation of a supportive tool, under their own
control, which does not attempt to automate the decision process, predefine objectives, or
impose solutions.
a. Characteristics of Decision Support Systems
i. Integrates data with decision-making models.
ii. Solves semi-structured and unstructured problems.
iii. Supports a wide variety of decisions making processes and styles.
iv. Facilitates decision making under dynamic conditions.
b. Classifications of DSS. Steven L. Alter (1976) had examined the suitability of Gorry and Scott
Morton framework for DSS by undertaking a study with the help of 56 decision support systems in use
in various organisations. This study invariably helped him to develop taxonomy of decision support
systems based on the degree to which the system outputs can directly determine the decision. The
resulting classification of system type is summarised in Table 3.1.

56

Management Information Systems
Table 3.1. Classifications of DSS

DSS Classification
File Drawer Systems

Type of Operation
Access of data items

Examples and Comments
Data oriented systems. Basically on-line computerised
versions of manual filing system, e.g., account balance,
stock position queries, monitoring loads and
capacities.

Data Analysis Systems Ad hoc analysis of data Data oriented systems. Used to analyse files containing
files.
current or historical data, e.g., analysing files for
overdue account.
Analysis Information
Systems

Ad hoc analysis using
databases and other
models

Accounting Models

Estimating future results Model oriented systems, Typically these generate
using accounting rules estimates of cash, income, costs, etc. based on
accounting relationships and rules, e.g., cash and
expenditure budgeting, balance sheet projections.

Representational
Models

Estimating results,
consequences where
risk exists

Model oriented systems. These generate results using
probability based simulation models, e.g., risk analysis
for new project, traffic simulation with variable flows.

Optimization Models

Calculating optimal
results where
constraints exist

Model oriented systems. These are used for structured
decisions where constraints exist and there is a clear
objective, e.g., machine loading, material usage,
production planning.

Suggestion Models

Producing suggested
results where decision
rules are known

Model oriented systems. These compute suggested
decisions for semi-structured problems. Expert
systems are one of the tools, e.g., credit authorizations,
insurance rate calculations.

Data oriented systems. Extension of data analysis
systems to include internal and external databases
with limited modeling, e.g., a marketing support DSS
could include internal sales data, customer data and
market research data.

Many decisions taken within an organisation are not by a single individual but as a result of group
deliberations. Group Decision Support Systems (GDSS) are computer-based information systems that
facilitate the free flow and exchange of ideas and information among group members while maintaining
their anonymity. Other terms have also been coined to describe the application of information technology
to group settings. These terms include group support system (GSS), computer-supported cooperative
work (CSCW), computerised collaborative work support, and electronic meeting system (EMS). The
software used in these settings has been given the name GroupWare.
c. Functions of Decision Support System. Decision support system helps in Model building,
What-if analysis, Goal seeking, Risk analysis and Graphical analysis.
d. Components of Decision Support System. Following are the components of a Decision
Support System:
1. Hardware Resources. As shown in the flow chart given below executive workstations are
connected with computer through telecommunication channels.
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Flow Chart 3.1. Showing executive work station connectivity
Connected by

Executive work stations

Other computers

Telecommunication to

2. Software Resources. Decision support system software packages are called decision support
system generators. They contain modules for (a). Database which helps in DBMS, Model i.e.,
Mathematical model for solving complex and dialogue Management meant for managerial
interface.
3. Data Resources. It includes summarised data and information that are indispensable for the
manager for taking specific type of decisions.
4. Model Resources. Model base includes a library of mathematical models and analytical
technique stored in a variety of program modules and files.
5. People Resources. Managers or their staff specialists to explore decision alternatives can
also use DSS. However complex DSS and DSS generator software packages are assigned to
information system specialists only.
3.8.4 A Comparative Analysis of Various Systems
A transaction processing system (TPS) is designed to capture data related to various transactions
within the organisation and is well suited to highly structured and routine tasks that support operational
decision-making. The output of the TPS becomes the input to the MIS. While TPS and MIS primarily
support operational decision-making, DSS and EIS support tactical and strategic decision-making. Table
3.2 shows the differences and similarities of various systems.
Table 3.2. Showing differences and similarities among TPS, MIS, DSS and EIS
TPS

MIS

DSS

EIS

Targeted Audience Operational
Management

Operational
Management

Middle Management Top Management

Primary Purpose

Capture
Transaction Data

Generate Summary Facilitate Decision
and Exception
Making
Reports

Generate
clear,
concise, Enterprisewide Information

Nature of Tasks

Highly Structured

Highly Structured

Semi - or
Unstructured

Semi - or
Unstructured

Type of Data

Internal

Internal

Internal and External Internal and External

3.9. CLASSIFICATION OF INFORMATION SYSTEM : ALTERNATIVE APPROACH
Alternative approach suggests that information system can be broadly divided into four categories such
as, strategic information systems, business function information systems, End user computing systems
and Expert Systems.
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Fig. 3.8. Classification of information systems : Alternative approach.

3.9.1 Strategic Information System
Strategic information system delivers information regarding the impact of critical product and
service in helping a firm achieve its strategic goals. An information system is classified as a strategic
information system based on how it is used and on the benefits it provides to the organisation. Hence
both TPS and MIS are more often viewed as strategic information system. Example for Strategic
information system is Automated Teller Machine (ATM), which Citibank introduced first in 1977. When
Citibank first invested in Automated teller machine technology, it did not realize that such systems would
completely revolutionize the banking industry and the way people conducted financial transactions.
Automated teller machine provided by the Citibank has given a powerful edge in the marketing and none
were able to cope-up with it. Strategic information system could be divided into three areas.
1. Systems that focus on innovation for competitive advantage, e.g. ATM.
2. Systems that use information as a weapon.
3. Systems that increase productivity and lower the costs of goods and services e.g. TPS,
inventory management, Production planning and so on.
3.9.2 Strategic Information System Plan (SISP)
The strategy, which a company chooses to follow in order to capture and retain its market and to
achieve its mission clearly stated in the strategic business plan. Hence it is easy for a company to identify
and define its strategic mission and its overall goals. This forms the input for SISP.
a. Steps Involved in Developing Strategic Information System Plan
1. Establish the purpose of the plan and develop broad outline for the same.
2. Update the strategic business plan and the goals of the business. Re-assess the current business
environment.
3. Identify the existing information system including hardware, software and networking
capabilities and determine future information needs and systems.
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4. Identify the new systems, projects and capabilities required to meet the changing environment
and information needs.
5 Identify the resources required to implement the plan and to win the support of top management
for the plan.
Before implementation of strategic information system the company, should answer the following
questions confidently.
¾ Is the project financially feasible ? and
¾ Is the project technically feasible ?
b. Barriers of Strategic Information System. Following are the major barriers identified :
¾ Development barriers (Technology/finance unfeasibility)
¾ Implementation barriers (non co-operation from top management/floor level)
¾ Maintenance barriers like, competitors can copy strategic information system and some
times application can be expensive.
3.9.3 Business Information System
Major systems included under this category are : Marketing information systems, manufacturing
information system, Production information system, Financial information system Personnel information
system and so on which is dealt in Chapter 5 separately.
3.9.4 End-User Computing (EUC)
End-user computing systems are computer based information system that directly supports both
the operational and managerial applications of end-users. End-users directly access the computers,
instead of depending on the systems analysis/ professional resources of information system department.
Flow chart 3.2. Shows end user computing system.
Flow Chart 3.2. End user computing systems
Personal productivity

Micro computer
work Stations
End users
use

Information retrieval

Variety of software
packages
For
Databases

Decision support
Application Development

3.9.5 Artificial Intelligence
According to Barr and Feigenbaum (1981), Artificial intelligence is a branch of computer science
concerned with designing intelligent computer systems, that is, systems that exhibit the characteristics
we associate with intelligence in human behaviour -understanding, language, learning, reasoning, solving,
problems and so on. Fig. 3.10. Shows Components of Artificial Intelligence. The two fold objectives
here are first to improve understanding of human cognition then to improve the potential of a computer
as a tool for problem solving. According to Hollsopple and Winston (1987), ‘artificial intelligence is the
activity of providing such machines as computers with the ability to display behaviour that would be
regarded as intelligent if it were observed in humans’.
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Fig. 3.9. Artificial intelligence.

3.9.6 Expert System
An expert system stores the knowledge of an expert in a specific area of study, such as internal
medicine, genetic engineering/DNA engineering and so on. Expert systems could be classified either as
operation information system or management information system. Although expert systems is versatile,
it cannot be used everywhere. Seven questions must be answered before implementation of expert
systems :
¾ Is domain expertise rare and expensive ?
¾ Is the knowledge likely to be inconsistent and incomplete ?
¾ Does the problem-solving process involve judgement, heuristics and rule of thumb ?
¾ Is it possible to state precisely what the system should do ?
¾ Is common sense required to solve the problem under study ?
¾ Can distributing the solutions to this class of problems derive significant benefits ?
¾ Is top management committed to solving this problem under study ?
a. Components of an Expert System

User

Problem
Solution

Knowledge
Based

Inference
Engine

Explanation
Module

Working
Memory

User
Interface
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(i) Knowledge Base (KB)
Knowledge Base is a depository of knowledge that human experts might apply to solve problem in
a subject area like medicine, engineering, finance and so on.
Heuristics are based on experience, intuition and judgement and hence vary from one expert to
another.
Deep knowledge. Includes general theories, first principles and axioms acquired from textbooks
and school.
Surface knowledge. Obtained from experience and heuristics.
(ii) Inference Engine. It is a section of software that determines what knowledge to apply,
when and how to apply it. A program has the ability to reason and draw inferences. There are
two types of reasoning :
a. Deductive Reasoning. Arrives at a specific conclusion based on a set of general principles and
facts.
Example :

General Principle : All human beings are intelligent.
Fact : Ram is a human being.

Conclusion : Ram is intelligent
b. Inductive Reasoning. Uses facts to arrive at general principle.
Example :

Fact : IBM has a profit and loss statement.
Fact : Microsoft has a profit and loss statement.
Fact : Both IBM and Microsoft are business organisations.

General Conclusion : Business organisations in general, have profit and loss statements.
(iii) User Interface (UI). A User Interface is software that helps a user to interact with the
computer by accepting input from the user and displaying different kinds of output.
(iv) Working Memory (WM). Working Memory also referred to, as the “blackboard” is the
fourth component of an expert system. It provides temporary storage for data related to the
problem at hand. It consists of the following elements :
¾

The plan of action for solving the problem.

¾

The action that needs to be implemented to solve the problem and

¾

The alternative courses of action that can be taken to solve the problem.

(v) Explanation Module (EM). Explanation module answers questions such as :
¾

How to arrive a solution for a particular problem under study ?

¾

What were the intermediate steps in the problem solving process ?

¾

Why were certain alternatives rejected ?

¾

What type of knowledge was used to solve the problem ?

Explanation Module can provide either ‘canned’ or ‘customised’ explanation to queries. Explanation
module is like a Teacher who explains how and why of the problem solving process. The relationship of
MIS and operation information systems to business operations and various levels of management were
shown in the Fig. 3.10.
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Fig. 3.10. MIS and operations information system.

3.10. HUMAN MIND OVERTAKES ALL SYSTEMS AND RESIST CHANGE
IMAGINE scenes of yore... man hunting with bow and arrow, with just one thought on his mind –
sustenance. Now fast forward and what do you see yourself as ? A smart young professional with a
mobile strapped to your waist, watch dangling from your wrist and laptop in hand. And making a
presentation to your client. It’s not difficult to guess the reason for the transformation. Quite simply,
things changed. What did not change was the constancy of change, therefore the adage, ‘Change is the
only constant’.
However, it is also proved time and again that the majority resists change. Based on the manner of
implementation, and at times through sheer coincidence or luck, change can have positive or negative
results. However, it is seen that changes with good intent get resisted as hard as ones that are negative.
Development, by and large, is the result of change. Controlled, guided and monitored change could be
termed as surgical/revolutionary. The one left to itself could be termed natural/evolutionary – these
changes can only be witnessed. One needs to decide whether one wishes to be in control of the situation
or under the control of the situation. The difference is between accepting and propelling change or being
changed and witnessing it. In today’s era of fierce competition, one needs to go for surgical/revolutionary
change to gain and maintain the lead. The change needs to cover, in general, every aspect of business
and in particular Systems, Infrastructure, and People. Call it SIP. A right dose of “SIP”, even if it tastes
bitter at the beginning like most medicine, leads to favourable results and a healthy business organisation.
Don’t Wait for People to Evolve
Some experts feel that changes in systems and infrastructure need to be revolutionary whereas in
the case of people, it could be evolutionary. However, the current business scenario leaves little scope
for people evolution to happen. On the contrary it demands evolution to be forced, induced, and propelled.
If we leave people change to evolution, time and again, slowdown after slowdown, recession after
recession, companies will have to follow the same beaten route of downsizing under different names
and guises.
Under induced and propelled evolution, we could “DRAW” the route of choice. So what’s this
DRAW all about ? Under this, people need to continuously Develop new skills as required by the market
place and emerging trends, irrespective of whether their organisation is providing extra support or not.
Organisations will have to work towards Retaining their best talent lest they become gems in someone
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else’s crown. Organisations and people will have to work towards Avoiding obsolescence of people and
their skills by planning before reaching the end. And finally, companies will have to Weed out, on a
continuous basis, the mismatch elements - systems, processes, infrastructure, habits, and people, before
they become a problem.
By now, there’s no questioning the need for change. But why is then change resisted ? The
reasons may vary from fears of shift in power, need to learn new skills, the stress of dealing with a new
team, or the fear of dealing with new customers/market base. Quite often, employees do not wish to
disclose fears and feelings about change though it hampers progress. They work under needless pressure,
which benefits neither the company nor the employee. In such a context, the employee loses an
opportunity to acquire new skills and the company fails to gain from a skilled workforce. To help
businesses integrate change, a change facilitator/agent must guide employees to change themselves
and become part of a larger change process. The process may take weeks or even months, but it is
worth it. Once such a ‘change chain reaction’ gets under way, then no degree of market vagaries or
difficult competitors will be able to prevent an organisation from becoming really world class.
CONCLUSION
From the above discussion, it is possible to summarise major four broad categories of information
system as shown in the Table 3.3.
Table 3.3. Showing characteristics of four broad categories of information systems,
viz., TPS, MIS, ISS and OAS
Types of System
TPS

Input

Processing

• Transaction- • Uses
procedures
related data
and rules
• Repetitive
tasks

Output
• Summaries
of
transactions

Users

Applications

• Lower-level • Sales
managers
transactions
• Credit and
payments

• Controloriented
• Middle level • Monthly
• Output from • Measures
• Summary
and monitors
managers
production
TPS
and exception
operational
reports
reports
• Other internal
performance
•
Safety
data
violation
reports
• Investment
• Alternatives • Top
ISS (DSS, EIS, • Internal and • Interactive,
portfolios
ad-hoc
managers
external data
ES)
• Analysis
reporting
and models
• Enterprise :
reports
• ES :
wide
• Generates
knowledge
• Knowledge
performance
alternatives
workers
and
experience
• Plant
expansion
• Fax
•
Knowledge
•
Documents
•
Formatting
•
Data
and
OAS
and clerical
Information
• Multimedia
• Summarizing • Graphics
workers
• Video
• Multimedia
• Displaying
conferencing
MIS
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Key Terms and Concepts
1.
3.
5.
7.
9.
11.
13.
15.
17.
19.
21.
23.
25.
27.
29.
31.
33.
35.
37.
39.
41.
43.

Artificial Intelligence
Batch Processing
Data Entry
Data Validation
Decomposition
Desktop Publishing
Electronic Calendaring
End User Computing
Expert System
Facsimile Transmission
Imaging
Information Reporting System
Knowledge Base
Office Automation System
Open and Closed system
Process Control System
Regulation of a System
System
System Engineering Concepts
Transaction Processing System
Video Conferencing
Word Processing

2. Audio Conferencing
4. Computer Conferencing
6. Data Storage
8. Decision Support System
10. Decoupling
12. Deterministic and Probabilistics System
14. Electronic Mail
16. Executive Information System
18. Explanation Module
20. Human Information Processing System
22. Inference Engine
24. Information Support System
26. Multimedia Systems
28. Online Transaction Processing
30. Operation Information System
32. Query Support
34. Software Engineering
36. System Components
38. Tele conferencing
40. User Interface
42. Video Text
44. Working Memory

FOCUS
3.1. What it Takes to Market an Idea As Product
Having founded and built world-class companies in the US such as Ambit Design Systems, Armedia
Inc., Amber Networks, Ishoni Networks, Sage Inc, and Alopa Networks dealing in the converging
technologies, Bhalerao sounded as a father figure of entrepreneurs with his years of wisdom and experience
turning into a guiding light. Drawing the rules of the game on what it takes to market an idea as product
right from conception to execution, Bhalerao told about 200 budding entrepreneurs that it was easy to be
a founder of a company but difficult to be an entrepreneur unless one had a clear idea with a focus on
time to market its product.
“There is a lot of difference between a founder and an entrepreneur. A company is set up on the
ideas of a founder, whereas an entrepreneur is one who creates a direction out of confusion. It is easy
to get an idea and get a company going, but very difficult to get the idea into business for marketing it as
a product,” Bhalerao cautioned the IT geeks. More than an idea, an entrepreneur should have a clear
business plan and a revenue model for raising funds, and on how to go about marketing the product to
turn it into a successful enterprise. He should be able to convince the angel investors or venture capitalists
about the idea as investment in it would be an act of faith.
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Demystifying some notions that great ideas turn into great companies or products, Bhalerao said in
a market-driven economy threatened with global competition, every idea should have differentiation.
“The motto of a start-up should be “give me differentiation or give me death.” Making a case study on
how to shape an idea into a business, the US-based Myneton’s chief technology officer Isaac Eteminan
told the young entrepreneurs that the road to success in mentoring or venturing a idea was a painful
process, especially when it comes to raising funds initially.
“A business idea has to be first cooked. It should focus on market segmentation, and the size of
the market being targeted has to be validated. Unless once idea is unique and crisp, it is difficult to make
an impact as differentiation factor plays a crucial role in business.” Eteminan’s prescription for setting
up a start-up is an entrepreneur should have a clear focus and check out whether the technology is
available, and if so, feasible; whether it can be applied to the market, and if, is the market ready for the
ideation to fructify.
“Mere product alone will not do. An entrepreneur should know what differentiates him/her from
facing the onslaught of its competition. Just as for funding one needs a godfather in the role of an angel
investor or a VC, the start-up should have the right customer to build a long-term relationship,” Eteminan
disclosed recalling his experiences in co-founding Myneton, a wireless system architecture, design,
development, and networking company with a subsidiary in Bangalore. While there are no dearth of
great ideas for conceptualising and execution, entrepreneurs also need to have a sharp business acumen
toward off competition, and deliver the products on time-to-market.
As investent is an act of faith, the investors or VCs will have to be first convinced that one has the
right mix of talent, market potential, and is aware of the customer requirements as raising money is the
most painful process of mentoring an idea into a product. Demonstrating that age and experience were
no bar in launching a successful enterprise, Bangalore-born and US-returned co-founder and chief
strategic officer of Medsite Inc, Sameer Shariff, took the delegates on a guided tour of how four
wannabes in their mid-twenties got together in New York to float the world’s first vertical portal for
targeting the trillion-dollar medical profession.
Within three years of setting up the Internet site, Medsite.com has emerged as a leading provider
of products and services to 300,000 physicians across the US online with a projected turnover of $40
million by this year-end, and 200 employees in place. Recounting the excitement the quartet had in
launching the portal, Shariff said what made their idea click was a sense of timing. “Even as the Internet
was becoming all-pervasive, we hit up an excellent idea of turning it into a technology platform to not
only connect all the American physicians, but also market their requirements such as books, surgical
equipment, case histories of patients, references, etc.” Though Medisite was started with a seed capital
of $1 million, its clear focus with a clear-cut strategy to target a niche market won the confidence of
angel investors like Goldman Sachs, and VCs like Morgan Stanley and Chase Capital Partners in raising
$90 million for funding and expanding the enterprise.
Covering the entire gamut of medical profession, spawning pharmaceuticals, physicians, medical
students, and institutional markets, Medsite is setting up its latest venture, Medsite Services, in Bangalore
for leverage the country’s IT enabled services to address the multi-trillion-dollar global healthcare
market.

66

Management Information Systems

MANAGEMENT PERSPECTIVE
3.2. Management Perspective
(Source: Inputs received from rediffmail – interview with permission)

Dewang Mehta — the ultimate lobbyist for the Indian IT industry, the high-profile National Association
of Software and Services Companies President, the poster-boy for the IT sector — is no more. He leaves
behind a void that may never be filled. Whether it was lobbying for an increase of H1B visa cap, setting
ambitious Indian software export targets or waxing eloquent about India’s IT achievements, Dewang
Mehta was always in the forefront. But who really was Dewang Mehta, the man ? Despite their long
association with him, few actually knew about his personal life. As always, the circumstances in which
Mehta’s demise came to light leave a lot of room for speculation over the reason for his death.
Be that as it may, Mehta was a jovial sort, ever-smiling, full of information, a zest for life and an
enviable memory - he could rattle off numbers and statistics without once glancing at his notes. For all
his ebullience, amiability and fame, he was lonesome. “You know, I am so alone,” he told rediff.com
around a month ago. Expressing the desire that he would like to get married this year, he had joked : “I
only have rakhi sisters. I have so many of them.” He always stressed that he hardly had any time for
himself. Though it is not very difficult to see why. The man was everywhere - emitting energy, working
with a missionary zeal. Despite signs of a US economy slowdown and increasing competition from
China, Mehta was optimism personified. In what was his last interview , Mehta had emphatically stated,
“We are five years ahead of China.”
A recent Merrill Lynch survey indicated that the increase in US company spending on IT
would drop from 78 per cent in 2000 to 56 percent in 2001. Despite this, are you optimistic about
achieving the target ?
Currently, we find that there is a marginal slowdown in the US economy and cut in growth of IT
expenditure. We have been talking to our major clients. Out of 140 clients, 138 said that they would
continue doing outsourcing and even more. Only 2 said that they will not do much. That itself shows
that there is no real impact. Also, we are doing more exports to Japan and Europe now. So that market
is also opening up. If at all there is some slowdown somewhere, this market could surely compensate.
We are doing a lot of IT enabled services now. Many analysts and bankers believe that a cut in US
expenditure may actually increase outsourcing. From this overall view, we feel that in this current fiscal
year, we should be able to do about $ 6.24 billion of software exports and $9.5bn in the next year.
1. China is being seen as a major competitor for India. Is Russia too a potential threat ?
Ans. Russia has very intelligent programmers and scientists. The only problem is that it is not an
organised industry. But that does not mean they will not be organised one day. Right now, the
only problem is that are not English speaking. But we are keeping a watch on all possible
countries who can emerge as a possible competitor for us. We are quite confident that we’ll
keep on evolving strategies so that we can remain ahead of all competition.
2. And what about competition from China ?
Ans. We have competition from all over the world. But I must say that we are five years ahead of
China. China’s exports are less than $1 billion. And our exports are at $6.24 billion. We do
have the advantage of a large English speaking population, but their telecom sector is something
we have to learn from.
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3. There are lots of talks going on about original technology, but not much action. When
do we see original technology really happening in India ?
Ans. I would say that in another three years, we should have at least 20-25 world class IT technologies
coming out of India. Original technology basically means creating technology that becomes
popular, which people buy and you make money out of it. You can create a technology that is
original, but it may have no revenue model. That is of no use. Just getting a patent done is not
original technology. To us, original technology should be a mix of patent, commercial viability
and something that others would follow worldwide. 20-25 original products and packages
will be coming out from India in the next 3 years.
4. Is this a mere prediction ? Can you substantiate ?
Ans. No. I have been talking to people who are developing original technology. That’s the reason
we have formulated the CTO forum, basically to galvanise that.
5. India takes great pride in being the 12th country to have implemented the IT act. But
how far has it really been implemented ?
Ans. Cyber laws, in the form of the IT act, were passed in May 2000 and implemented in October
2000 with the appointment of a controller. It has only been implemented on paper. It does take
time before the government formulates various procedures. The IT act has 3-4 portions to it.
One is regarding digital signatures, which is still being implemented and we expect the first
certification agency to come out by March-end. This means that there will be more safeguards
for e-commerce transactions from the next financial year. The second portion is regarding
cyber crime, which is already implemented. Third is e-governance. The government has
already started doing that. It’ll take sometime before the infrastructure is put in place. The
government will have to do both electronic and physical notification for a few years, because
internet does not have that much reach yet. Also, there are some changes required in the
Indian Evidence act, Indian Telegraph Act, Indian Bankers Act and work has already started
on them.
6. But is there enough awareness spread about cyber crime amongst the police force ?
Isn’t that vital ?
Ans. You have to start creating Cyber Cop Forces in each state. You can’t train every officer on
cyber crime immediately. I was at the FBI in May and I had the good fortune of spending
some time there. You know what I found ? As far as smartness is concerned, Indian cops are
as good as FBI. But the average American knows more about computers than an average
Indian. That is the only difference. The judiciary too has to be trained. Nasscom is working
very closely with the National Police Academy. We are also now working with the judiciary to
see if we can train them. Without the training, I think, it will take a longer time and certain
times the wrong person may unnecessarily get trapped. There have been certain cases where
the police or the judges had no idea about the difference between a search engine and a
directory. Today, when you go through a search engine and if you hit upon a porno site that is
hosted somewhere else, the big question mark is whether the liability is of the Indian search
engine’s or not. Nasscom’s view is that the network service provider should not be held liable.
We are trying to get such guidelines issued.
7. Nasscom 2001 saw delegations from 14 different countries. How fruitful was the
exercise ?
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Ans. Well, we’ll come to know in the next few days. They basically came to see if they could
outsource, meet people, sell etc. The exact benefits will be known later.
8. Why is it always being said that India should be following the Israeli IT model ?
Ans. There are three countries, which are doing, extremely well in software- Ireland, India and
Israel. Ireland specialises in IT services and they are a gateway to Europe. Israel has very few
professionals. They are a great in products and packages. We are a combination of both. We
have tied up with the Israeli software association and signed an MOU and we are increasing
collaboration with them. What we have to learn from Israel is how to make world-class
products and packages. We have only about six companies listed on the American stock
exchange. Israel has 84.

CASE STUDY
3.3. BPO Pays to Tie the Know to ICICI
(Source: Inputs received from PTI, ET, Business Standard and rediffmail with permission)

The economic events of 18 months up to the end of October 2001 have been salutary for the
proponents of the ‘New Economy’. The upward trend of US productivity and the profitability has come
to a dramatic halt and the once-booming technology-media-telecommunications sectors is in the doldrums,
and the bursting of the internet bubble has resulted in the ruin of many once promising e-commerce
startups. The final act of the “Cinderella economy” has been revealed : Cinderella is chased away by the
angry bears. What are the implications of these developments for recent ideas of “BPO” and for the role
of knowledge management within it ?. WHEN ICICI Bank, the country’s largest private sector bank,
made a Rs 200-crore foray into Business Process Outsourcing (BPO) by acquiring a Bangalore-based
call centre company, it made quite a few eyebrows go up. The whys and hows of the business rationale
behind this move have intrigued us for a while too. Hence, in an attempt to understand the operations
and business model of a BPO company belonging to a bank through the conversation of its Managing
Director and CEO, Ananda Mukerji.
1. How have the company’s operations been structured ?
Ans. We have organised ourselves into two business groups. One is the contact centre operation
which handles work that is customer interaction-related and the erstwhile Customer Asset
team is really the platform on which this business is being built. A big part of the business here
involves financial services but we do other work for media, telecom, retail and travel. The key
areas that we want to focus on, though, are telecom, media and technology. The other group
handles financial services transaction-processing. This business looks at doing a range of
transaction-processing activities in areas such as financial insurance, asset management and
retail banking. The erstwhile Customer Asset did a fair amount of work in retail banking and
insurance and we are looking at enhancing those relations.
2. Can you give us a quick overview of how far ICICI One Source has travelled in terms
of facilities, people and customers, since the acquisition of Customer Asset ?
Ans. From the point of view of where we are today since the acquisition in May, Customer Asset
was a 350-seat centre and about 700 people based in Bangalore. Today we have three centres—
a new 500 sq.ft centre in Bangalore apart from the existing one, and a new 500-seat centre in
Malad, Mumbai. Within the next two months, we will have an operational capacity of 1,400
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people. In terms of recruitment, we currently have about 1,300 personnel and are recruiting at
the rate of 100 to 200 people per month. We are looking to be 1,800 by end of October. We
have around 10 customers. Some of the existing customers we have (i.e. clients of erstwhile
Customer Asset) are ramping up their operations rapidly and we are getting new customers as
well.
3. The 10 customers you mentioned have come through Customer Asset. Why have
there not been any new additions ?
Ans. To begin with, there hasn’t been an increase in that figure as we have shed a couple of
customers that we didn’t want. These were basically some domestic clients representing a
low-margin business, which was not an attractive business proposition for us because our
area of focus is the international market. Originally, when Customer Asset was set up, it made
sense for them to take on whatever they got in the market. Right now, we are focused on the
international market and we don’t want to take on too much work in the domestic market. If
you look at Customer Asset’s customer profile, most of the customers we have now are core
customers. These are people with whom we started at various points in time through pilots
and we want to grow those relations. When we started work with some of these clients, we
had pilots of say 1 to 156 seats, which have now grown to 15,000 seats. So there is a fair
amount of ramp-up taking place on the existing customer front.
In fact, most of the growth which is happening right now is from existing customers and we
think that the best market to after are your existing customers. At present, our market penetration
with these customers is pretty low; we may be doing 100 seats when the potential is 1,000
seats. Besides, they already know us, are familiar with how we do business, hence deepening
the relationship with these customers is always the more preferred option. Here again, our
strategy of having account managers to manage each of these accounts is paying off now.
Also, we have a new customer—a US financial services company—with whom we will start
work in the Mumbai centre. Currently the pilot is for 70 seats with a potential to grow to 300400 seats.
4. A majority of your customers are UK-based. Any particular reason for this ?
Ans. A lot of the business is initially done through the relationships you have and Customer Asset
happened to have tie-ups in the UK. We do have customers in the US. The number, however,
compared to the UK, is much less. We have 10 customers—three customers in the US, and
seven—therefore the ratio looks skewed. But when the total number of customers grows, the
ratio will even out.
5. ICICI Group had announced an investment of Rs. 200 crore in ICICI One Source.
What has happened on that front ?
Ans. The total investment set aside for One Source was Rs. 200 crore out of which Rs 120 crore
has already come into the company. Of this, just under Rs. 100 crore was spent on the
acquisition itself and the rest was used to build the two new facilities. Going forward, we
have another Rs 80 crore in terms of capital that is yet to flow into One Source. As and when
the money comes in, it will be used to invest in our front-end, i.e., building the business
development team as the sales cycles are long and we want to hire people ahead of the curve
and be able to go out and try to get new customers.
We will also be looking at a couple of acquisitions in the transaction-processing and contactcentre space. These acquisitions will primarily be in the US as we keep seeing a lot of potential
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acquisition targets there and some of them are attractive from a valuation point of view.
Besides, we believe in setting up a delivery capability in the US. This will help us target more
customers and offer a combined capability to our customers, although India will remain the
main hub for delivery.
6. Will you consider moving out of the contact centre business as margins reduce to
concentrate only on transaction processing ?
Ans. No, the contact centre part will continue as the skills sets and requirements are very similar in
both businesses. It is not very different doing sales for a financial services company compared
to a retail catalogue company or a telecom company. Customer interaction skills are required,
technology solutions are similar. Hence, the contact centre will be a horizontal operation,
which will service more than financial services.
7. There is speculation that ICICI’s call centres might be merged with One Source.
Comments.
Ans. We will see as we go along. But the basic idea here is that One Source is a company focused
on third-party work. However, we are looking at different pieces of ICICI’s back office and
evaluating what makes strategic sense for us to bring in. There are some of the retail assets
that we are talking about moving into ICICI One source. We are planning to do some call
centre work for ICICI but it will be done over a period of time. We don’t want to make this an
ICICI back office. We will do pieces of ICICI’s back office that makes sense to our business.
8. What is the amount of ICICI Bank work that you will handle compared to third-party
work ?
Ans. We are doing some call centre work for ICICI Bank. However, we haven’t worked out a ratio
but what is currently being contemplated will not be more than 10 per cent of work from
ICICI Bank. But it depends on how things work out.
You have to realise that there are some very good synergies between ICICI and One Source.
For example, our timings are very synergistic — our peak times are in the evening, particularly
with the US clients, and ICICI’s back office peak is during the day. We can use the physical
assets very efficiently by doing a combination of ICICI’s work and some of our international
clients. So there are ways in which we can work together to make the company more efficient.
We are looking at what pieces of what ICICI does is strategic to us. Since our focus is on
financial transaction, there are experiences and capabilities that lie within ICICI, which can be
useful for us.
9. Would you consider tapping the capital market though an initial public offering (IPO)
at any point ?
Ans. We would consider an IPO to assess capital as this is a capital-intensive business. Moreover,
ICICI is not going to own 100 per cent in the company all the time. At present, they are the
promoter and have put in initial capital to make the business. We will get some capital from
ICICI going forward and we will want to look at some point in time to get more capital.
10. There have been some cases where customers have picked up an equity stake in the
company to which they outsource in order to monitor the progress of the projects ?
Would One Source be open to such an alliance in the future ?
Ans. We would certainly be reluctant to give customers equity stake unless the customer is big
enough and it makes economic sense for us to do it. Having said that, it is not big players but
start-ups who will give equity to customers as sort of an incentive to be an anchor customer.
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And from a customer’s point of view, an equity stake would provide control if they are not
comfortable with the level of operations in the company or its financial stability.
However, we are at a size when customers will be comfortable doing business with us without
having to take an equity stake. One can create various structures to offer some levels of
control to customers, which need not necessarily require offering equity. For example, we
have customers who have their own people sitting in our office and that is very good from our
point of view as it gives us a direct level of interaction at the operating level. So, you can have
different levels of control where customer oversight in the operations is brought in.
11. There is lot of talk about consolidation in the BPO industry. Your take on it.
Ans. There will be a lot of consolidation. There are around 150 supposed BPO companies in the
country and most of them are, in my view, going to die. They are not going to get
consolidated...they are going to die and shut down simply because there is nothing to
consolidate. What you will find are companies like Customer Asset getting acquired or tying
up with a company, which is a big player. This is a big player game — it is capital-intensive,
needs heavy infrastructure, a good brand. Nobody is going to do business with somebody
who doesn’t have a brand, which is also essential to attract the best talent. It’s a tough job to
get these 100 200 people that we are adding and we are able to do this only because we are
part of ICICI. Eventually, there is going to be competition and it is going to be between big
players. I see four or five big players emerging in this space and the rest will either get
consolidated into these four or five or die out.
QUESTION
COMMENT ON THE ICICI’S operational structure, its progress in the recent times or so since
the acquisition, customers, projects and the future of the business.
Chapter Review Questions
1.
2.
3.
4.

5.
6.
7.
8.
9.

What do you mean by a system ?
Discuss in detail the fundamental components and characteristics of a system.
What are the basic components or functions in a system ?
Differentiate between :
a. Closed and open systems and
b. Deterministic and probabilistic systems
Explain how system concepts could be used in developing the organisation ?
It is generally said that an information system is ineffective without proper backing from the
top Management. What is your opinion regarding the same ?
Explain TPS in detail.
Explain how a MIS differs from a TPS ?
Explain the characteristics and components of DSS.

10. What is DSS generator ?
11. Differentiate between MIS and DSS.
12. Explain the function of OAS in an organisation.
13. What ways EIS is helpful to the executives in an organisation ?
14. Explain SIS in detail with suitable examples.
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15. Differentiate between AI and ES.
16. A Company decided to implement a highly integrated Management information system. Any
transaction entered into the system would immediately affect all related functional subsystems
at all levels of activity. The system was never implemented successfully. Explain Why ?
(MBA, MU, Nov.1996)
17. Explain the use of systems approach for planning and control in an organisation.
(MBA, MU, Nov. 1996)
18. Differentiate between :
a. Open and closed systems and
b. Subsystem and Suprasystem.

(MBA, MU, Apr. 1997)

19. Differentiate between :
a. Abstract and Concrete Systems and
b. Deterministic and probabilistic systems.
20. Write short notes on the following :
a. Transaction processing
b. Information needs and
c. Feasibility study
21. How does MIS differ from Managerial Accounting ?

(MBA, MU, Apr. 1998)

(MBA, MU, November 1997)
22. Explain the subsystems of decision support systems.
23.
24.
25.
26.

27.
28.

(MBA, MU, November 1998)
“The whole is greater than the sum of the individual parts” Elaborate on this with suitable
example.
(MBA, MU, Nov. 1998)
“Information is key for resource utilisation”. Comment on this with any situation you have
confronted with
(MBA, MU, Nov. 1998)
What are the basic elements of a system ? Give examples.
(MBA, MU, April 1999)
Explain the following with appropriate examples :
a. Cohesion
b. Coupling.
(MBA, MU, April 1999)
What are open loop and closed loop systems ? Give examples.
(MBA, MU, Nov. 1999)
Define systems approach ? Give examples.
(MBA, MU, Nov. 1999)
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Discussion Questions
1. Decision-making needs information, but right information is not available at right time. —
Discuss.
2. Identify any company of your choice that has laid off employees and down sized its managerial
staff. Find out in which way IT played a role in this phenomenon.
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System Analysis and Design

4.1. INTRODUCTION
Systems analysis is generally carried out with one or more of the following objectives.
1. Identify and document the customer’s requirements.
2. Ascertain the feasibility of offering a solution through system study.
3. Prepare alternatives and cost benefit analysis for the proposed alternatives.
4. Assist the customer in selecting among various alternatives.
5. Prepare a design of the Proposed solution with in the structural framework for all subsequent
steps in its implementation.
The drawbacks of a conventional systems analysis method can be summarised as :
¾ Non-availability of user communication tools.
¾ Elaborate description of procedures.
¾ Overdose of computer jargons.
¾ Lack of a conceptual model of the system under operation.
¾ Problem to change/maintain the application.
In the conventional method, there were no tools like data flow diagrams, decision tables and so on.
It was rather difficult for the systems analyst to convey his thoughts to users on one hand and development
team on the other. This often resulted in long essay type description of procedures. The desire to
overcome the problems posed by conventional approach resulted in the structured approach. The
structured approach provides distinct advantages over the traditional approach. Some of the major
advantages of the structured approach are as follows :
¾ Development takes place in an orderly manner.
¾ Communication between the User and the development team is highly improved.
¾ User is involved in all phases of design and development.
¾ Physical redundancies in the existing system are discussed and eliminated.
The effort taken in the system analysis and design phase reduces the overall project cost considerably.
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4.2. FUNDAMENTAL CONCEPTS
a. Data Flow Diagram. Data Flow diagram is a tool that expresses a system pictorially and it
allows the systems analyst to communicate the system functionality to the users as well as the development
team. Data flow diagrams are prepared with a top down approach. The upper layer of the data flow
diagrams presents a broad overview of the system. This layer however does not provide all the functional
details. The lower level data flow diagrams are prepared based on the system decomposition method by
functional elements. The lower levels of data flow diagram provide the functional details. Data Flow
Diagrams generally use four notations :
¾ Process
¾ External Entity
¾ Data Store
¾ Data Path.
A process represents an automated or manual activity that transforms incoming data flow into
outgoing data flow. An external entity is a person or another system outside the scope of the current
system with which the system interacts by way of input or output. Data store is the location where the
data is stored in the system. Data store allows for storage and retrieval of data. Data path shows the
flow of data as it travels through the system. Using these four notations, the information flow within the
system can be depicted. Everyone can easily understand the data flow diagrams.
b. Entity Relationship Model. The Entity-Relationship model is often used in mapping a real
world system. The Entity relationship Model classifies all elements of a system as either an Entity or data
object (a person, a place or thing) or a relation between entity application and Entity Relationship model
is done in steps. Firstly, entities are identified. Then relationships between the entities are established. In
the third step attributes of each entity are analysed. The proper application of the Entity Relationship
model results in well-designed system. The benefits include :
¾ Data storage of redundant elements and duplication of storage is avoided. This results in
reduction of storage space requirements.
¾ Effective implementation of integrity constraints is achieved and
¾ The design is more flexible and capable of accepting changes.
c. System Life Cycle. The classical system life cycle is the oldest and popular model of system
life cycle. The classical system life cycle includes several phases such as :
¾ System study
¾ Analysis
¾ Design
¾ Development
¾ Implementation and
¾ Maintenance.
In the system study phase, possible alternatives and relative benefits are identified. The estimation
of time frame as well as resource requirements to accomplish the assignment is identified. Analysis
phase includes in-depth study of inputs and outputs, processing requirements, storage requirements,
security and checks required, schedules and allocations. This phase also identifies the quality measurement
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matrices. This stage includes preparation of a detailed cost benefit analysis and feasibility study. It is at
this stage that the decision about continuing further work on the system development is made. During
the design phase a detailed design of the proposed system is prepared. The detailed design produced in
this phase is used as the basis for development and implementation phase. The development phase uses
the above design as a basis. Based on the design, coding of computer programs is undertaken. The
activities of the development phase include coding of computer programs, compilations, testing, debugging,
integration and documentation. In the implementation phase the solution is implemented and acceptance
testing is carried out. The implemented software needs to be maintained throughout its active usage time
span. The changing requirements and environmental factors are the driving forces for the maintenance
requirements of the system. The maintenance requirements also arise out of coding errors or from user
requests for enhancement of the scope.
The classical life cycle considers that each of the above phases occurs in a sequential manner. It
assumes that the requirement analysis can be completed prior to design and development. This classical
life cycle model is also known as waterfall model. It assumes that further phase will be undertaken only
after the previous step is completed. This model assumes that the entire design will be prepared and
freeze before the development activities are undertaken.
d. Prototyping. With the development of software tools and refinement in the concept of system
analysis and design, the iterative approach to system analysis and design is evolving in the form of
prototyping. This approach permits formation of a model that can be evolved and modified in an iterative
fashion. By this approach the system development takes place in four iterations as shown below :
a. Identifying the users basic requirements by the system designer, (Quickly formulates a working
model of a solution);
b. Develop a working prototype by the system designer;
c. Use the prototype (Testing the model to see how it works); and
d. Revise and enhance the prototype (Improve the model based on feedback, test again).
The above process can be represented as shown in the Fig. 4.1.

Developing a
working prototype

Identify Basic
Requirements

Operational
prototype

Yes

Use of Prototype

No
Satisfies

Fig. 4.1. Showing steps in prototyping.

Revise the prototype
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e. CASE (Computer Aided Software Engineering). It is the automation of step-by-step
methodologies for software and systems development to reduce the amount of repetitive work the
developer needs to do. Many CASE TOOLS are microcomputer based, with powerful graphical
capabilities. It can facilitate creation of clear documentation and co-ordination of team development
efforts. In 1992 Forte and Norman developed systems with CASE and have been found to be more
reliableand required maintenance less often. Elements of CASE are prototyping tools, project management
tools, code generators, development methodology, syntax verifier, and information refrigerator. Case
toolsprovide automated graphics facilities for producing charts and diagrams, screen and report generators,
data dictionaries, reporting facilities etc. CASE tools increase productivity and quality by :
Y Supporting a standard development methodology and design discipline.
Y Improving communication between users and technical specialists.
Y

Organizing and correlating design components and providing rapid access to them.

Y Automating tedious and error prone portions of analysis and design and
Y Automating testing and controlling rollout.

4.3. THE CAREER OF A SYSTEMS ANALYST
As shown in the Flow chart 4.1 the career graph of a systems analyst moves from application programmer
to chief system analyst in an organization.
Flow Chart: 4.1 Showing the career graph of a system analyst
Starts

Application Programmer

(1-2 Ya ars)

Senior Application Programmer

(2-3 Ye ars)

Programmer Analyst

(certain amount of system analysis and design work undertaken)

Junior Systems Analyst

(10 Yea rs or longer) (experienced system analyst)

Wide exposure to
many system
projects

Senior Systems Analyst

Chief Systems Analyst
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i. Educational Background of System Analyst
As listed below the educational background required by a system analyst at different stages is also
varying.
01 Entry Level

Bachelor’s degree in Computer Science
OR

Only formal education

Only formal education Any Bachelor degree
with knowledge in Computer. MCA, BE
(Computer Science) / BE (IT) etc.

02 Specialised Training
given in Company

Structured Analysis and Design Local
Area Network SAP etc.

03 Seminar offered by
Professional Association

Association for Systems Management
(ASM) Data Processing Management
Association (DPMA)

Association for Computing
Machinery (ACM)

ii.Personal Attributes of Systems Analyst
A systems analyst must possess the following personal attributes :
¾ He should possess creativity in the following domains :
- Design / Modify Systems—Device new approaches
- Plan distribution and use of results—Test the Working Systems.
In essence they are the individuals in the organization that make things happen ‘to meet
users’ information processing needs.
¾ Ability to work with and through people :
System Analysts are ‘human interface’ between computer and users.
Failure in this area can make or even break the most Technically Competent Systems
Analyst.
¾ Must also be able to Communicate effectively in speech and writing with users at various
levels.
¾ Ability to think, organize, Analyse and handle data and information systematically.
¾ Attend even closely to minute details in devising new solutions to over come the limitations of
existing system.
¾ Must adhere to a high ethical code of standards and
¾ Must possess good information gathering skills.
It can be concluded that Systems Analysts must have all the technical and personal skills necessary
to implement Computerised management information system without much resistance from people in
an organization.
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4.4.1 Following are the Reasons for Initiating Systems Analysis
a. Strategic Information Systems Improvement (SISI). Aimed at increased productivity,
product and service differentiation improved management performance, cost reduction, faster and more
meaningful reporting in an organization. The initiation of SISI is based on the systems plan.
b. New Requirement. It is arising out of new tax laws, accounting procedures, payroll provisions
and so on over a period.
c. Implementation of New Idea or Technology. System Analyst may perform system work to
determine if a new way of doing things or new piece of technology which can enhance performance/
production or reduce costs.
d. Unplanned Problem Solving and Maintenance.
4.4.2 Sequences of Activities Undertaken During the Systems Investigation Stage
are Depicted in the Flow Chart 4.2.
Flow Chart 4.2. Showing sequence of activities during investigation

System Planning and
Selection

Feasibility
Study

Feasibility
Report

A. System Planning and Selection. It begins with the following activities :
(i) Preliminary System Analysis. The document deliverable from this preliminary analysis is the
proposal to conduct systems analysis. This document demonstrates that a meeting of the minds between
the System Analyst and users has been obtained for the purpose of the analysis.
B. Feasibility Study. A feasibility study is a preliminary study to investigate the information needs
of prospective end-users and the objectives, constraints, basic resource requirements, costs, benefits
and feasibility of a proposed project. The basic idea of feasibility study is to determine, whether the
requested project is feasible or not. There are three aspects of feasibility study.
1. Technical feasibility
2. Economic feasibility and
3. Operational feasibility.
1. Technical Feasibility. This study should answer the following questions :
¾ Whether the project can be done with the existing equipment ?
¾ Whether the existing software is enough to support the outcome ?
¾ Can the work be done with the existing personnel ?
¾ If a new technology is required, how best can it be implemented ?
2. Economic Feasibility. By conducting this study the analyst can ascertain
¾ Whether the project is economically feasible or not.
¾ If enough funds are not available, the alternative sources for funds.
¾ Whether there are quantifiable benefits when compared to the cost incurred.
3. Operational Feasibility. Here, the analyst should determine
¾ Whether the system can be incorporated in the organization successfully, if it is developed
and implemented ?
¾ Will there be resistance from users that will undermine the possible application benefit ?
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Small group of people who are familiar with information system technique carries out the feasibility
study. Table 4.1 shows various categories feasibility study.
Table 4.1. Categories of feasibility study

C. Feasibility Report. Upon the approval of the Management, System analyst will consolidate
i.

Organizational Feasibility

ii.

Economic Feasibility

•

How well the proposed I.S. supports the
objectives of the organizations strategic plan.

•

Cost savings

•

Increased revenue

•

Decreased investment

•

Increased Profits

iii. Technical Feasibility

iv

Operational Feasibility

•

•

End-user Acceptance

Hardware and Software Capability, reliability
and availability.

•

Management Support

•

Customer, Supplier and Govt. requirements.

major findings and recommendations of the feasibility study in the form of a report called feasibility
report. Then, the system analyst advances to the next phase i.e., system analysis.
4.4.3 Systems Analysis Stage
Systems analysis defines clearly the root of the problem or need and focuses clear solution catering
to users’ requirements. In other words, System analysis describes what a system should do to meet the
information needs of users.
As shown in the Exhibit 4.2 major activities of systems analysis undertaken are categorised
in five stages.
Exhibit 4.2.

Analysis of the
organizational
environment

Analyse in detail the Information need of an
end – users, organization and its sub-systems
and environmental system.

Analysis of
existing system

Analyse the resources; products and
activities of Information System presently used.

System requirements
analysis

Determine the information system capabilities that
will meet the information needs of end users.

System requirements

Document and communicate the logical input,
processing, output, and storage and control
requirements of a proposed or improved information
system.
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STAGE 1 : PRELIMINARY ANALYSIS/ PILOT SURVEY
This phase of the investigation explores various sources of study facts in and around the organization
that are available to the analyst during systems analysis. There are three categories of study facts which
figures in the list under :
I. Studying the Existing System
When an analyst is provided with an opportunity to develop an information system where one did
not exist before. As a result, he is confronted with questions such as :
(a) What role does the old system have with respect to the new system ?
(b) Should I analyse the old system ?
(c) If so, what sub-systems in the old system should I analyse ? and so on.
The primary advantages of analysing the old system are :
i. Checking the Effectiveness of Present System. Studying the old system provides an
opportunity to determine whether that system is satisfactory, or in need of any repair or requires a major
overhaul or should be replaced and so on.
ii. Design More Creative Ideas. Analysing the old system can provide the analyst with an
immediate source of design ideas like what is presently being done and how, as well as what additional
needs or capabilities have been requested over the years.
iii. Recognition of Available Resources. Examining the present system allows the analyst to
identify the existing resources for the new system or sub-system like the management talent, clerical
talent, equipment currently owned/hired and so on.
iv. Conversion of Knowledge. In order to identify the conversion requirements i.e., from old to
new system the analyst must know not only what activities has to be performed but also past activities
undertaken for the same. Studying the present system gives the analyst the required answer.
v. Common Starting Point for managing change. When communicating with management,
System Analyst is considered as an agent of change. He will often be confronted with resistance to new
techniques, ideas and methods, lack of common understanding of new concepts and so on from different
quarters. To minimise these reactions, he can compare and contrast the new system with old system
and demonstrates its capability in terms of lesser paper work and comfort.
II. Data Sources
a. Internal Sources. First and most important source of study fact is the people working in the
organization. The analyst can assist present users by defining their operational requirements clearly and
communicates to both employees and management that what has to be provided more for attaining
desirable results. Secondary source of study fact for analyst is analysing the existing paper work within
the organization.
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Interview has to be conducted at all levels within the organization. i.e., from the president/chief
officer to the mail clerk. Interviewing success is dependent on how well the analyst is able to adjust to
the prevailing environmental variables. In the Exhibit 4.4 shows common errors and corrective action
suggested for rectifying Pitfalls in the interview method.
Exhibit 4.4. Showing various Pitfalls in the Interview method
Common Errors

Corrective Step/Action Suggested

Appears to guess the answers rather than admitting After the interview, validate answers that are suspect.
ignorance.
Attempts to tell the analyst what the analyst Avoid putting questions in a form that implies the
presumably wants to hear instead of the correct answer (i.e., leading question). Validate answers that
facts.
are suspect.
Given the analyst a great deal of irrelevant In a friendly but persistent fashion, bring the
information or test stories.
discussion back into desired focus.
Try to get the interviewer talk about some self- Shows obvious resentment toward the analyst,
interest, as his/her previous experience with answers questions guardedly, or appears to be with
analysts.
holding data.

b. Group Analysis Method
The following kinds of system projects are likely to benefit the most from the group analysis
method :
¾ A system that affects several user groups that is involved in different activities and has varied
interests.
¾ A system that will change established relationship of people, machines and methods.
¾ A system that will serve a new business function for which no previous experience exists.
c. Questionnaire Method. A questionnaire can be used at various stages by the systems analyst
during systems development process for the following purposes :
(a) To obtain a consensus among end users.
(b) To identify a direction on area for in-depth organization study.
(c) To plan a post-implementation audit and
(d) To identify specific but varying requirements of the business operations.
d. Observation Method. Preparing for observation method of data collection involves the following
steps :
1. Identify and define what is going to be observed.
2. Estimate the required duration for observation.
3. Secure proper management approval to conduct the observation.
4. Explain to the parties being observed regarding what has to be done and why.
e. Sampling and Document Gathering. It is directed towards collecting and accumulating data
on problems undertaken after analysis, are either non-measurable or entail a tremendous amount of
detail work to obtain a given piece of data.
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STAGE 2 : PREPARING THE SYSTEMS ANALYSIS COMPLETION REPORT
Content of the report can be summarised in general as follows :
1. A restatement of the reason for and scope of the analysis.
2. A list of the major problems identified.
3. A statement of end-users’ requirements.
4. A statement of critical assumptions, if any made by the analyst during the analysis.
5. A projection of the resources required and expected costs involved in designing a new system
or modification of present system.
6. Recommendations if any, concerning proposed system or its application.
STAGE 3 : SYSTEM DESIGN STAGE
System analysis describes what a system should do to meet the information needs of end-users.
System design specifies how the system will accomplish this objective.
System design consists of both logical design and physical design activities, which both produce
system specifications satisfying the system requirements developed in the systems analysis
stage. Exhibit 4.5 summarises various activities undertaken during system design phase.
Exhibit 4.5. Showing various activities undertaken during system design
Logical System Design

• Develop general specifications for how input, processing, output, storage and
control activities can meet the system requirements developed in the system
analysis stage.

Physical System Design

• Develop detailed specifications for user interface products and methods database
structures and processing and control procedures. Hardware, Software, personnel
specifications is also developed for the system under study.

System Specifications

• Document and Communicate the detailed specifications of the proposed system
to end-users.

a. Logical System Design. It identifies the records and relationships to be handled by the system.
It focuses on the logic or the reasoning, behind the system by breaking down the system into subsystems and each sub-system into smaller sub-systems, until the process cannot be repeated any further.
It establishes the relationship among the various sub-systems and the inter-relationships among variables
and sub-systems. Thus, logical design defines the database as seen by end-users and programmers.
b. Physical System Design. It addresses the physical aspects of the system : Input and output
devices, hardware configurations for the network, memory and storage, physical security, data structure,
access methods, accounts organization, indexes, blocking pointers and other attributes of the system.
System specifications consists of the following specifications :
i. User Interface Specifications. Content, format and sequence of user interface products and
methods such as display screens, audio-responses, forms, documents etc.
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ii. Database Specifications. Structure, distribution, access, response maintenance of data etc.
iii. Software Specifications. Software package, programming specifications of the proposed
system, control specifications etc.
iv. Hardware and Facilities Specifications. Physical and performance characteristics of the
equipment and facilities required by the proposed system.
v. Performance Specifications. Job descriptions of persons who operate the system.
vi. System Documentation Specifications. Specifications for the documentation of system
characteristics, operating procedures etc.
In generally systems design consists of following three activities as shown below :
Flow Chart 4.4. Showing various activities of systems design phase
User Interface Design

Data Design

Process Design

• Screen, Form, report and
dialogue design

• Program and Procedure
Design

• Data element structure
design

I. User-Interface Design : (UID). This focuses on designing the interactions between end-users
and computer systems. It concentrates on input/output methods and the conversion of data and information
between human-readable and machine-readable forms. Therefore UID produces detailed specifications
for information products such as; Display screens, interactive user/computer dialogues, audio responses,
forms, documents and reports.
II. Data Design. It focuses on the design of the logical structure databases and files to be used by
the proposed information system. Data design produces detailed description of :
¾ The entities (people, places, things, events) about which the proposed information system
need to maintain information.
¾ The relationships these entities have to each other.
¾ The specific data elements (databases, files, records etc) that need to be maintained for each
entity tracked by the information system.
¾ The integrity rules that govern how each data element is specified and used in the information
system.
III. Process Design. It focuses on the design of the software resources i.e., the programs and
procedures needed by the proposed information system. It concentrates on developing detailed
specifications for the program modules that will have to be purchased as software packages or developed
by customised programming.
STAGE 4 : SYSTEM IMPLEMENTATION STAGE
As shown in the Exhibit 4.5 various stages of implementation are acquisition, software development,
training, testing, documentation and conversion phase.
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Exhibit 4.5. Showing stages of implementation
Acquisition

Evaluate and acquire necessary Hardware and software
resources.

Software
Development

Develop computer programs that will not be sourced
externally as software packages. Make necessary
modifications to software packages that are in operation.

Training

Educate and train end users at the management and
operating level.

Testing

Test and make necessary corrections to the programs,
and hardware used by the proposed system.

Documentation

Record and communicate the detailed system
specifications, including procedures for end users and
operating personnel with example of input/output displays
and reports. Conversion Convert from the use of present
system to the new system. This may involve operating both
new and old system in parallel for a trial period, operation
of a pilot system on a trial basis at one location, phasing of
the new system one location at a time and immediate
change over to the new system.

STAGE 5 : SYSTEMS MAINTENANCE STAGE
It involves monitoring, evaluating and modifying the system to make desirable or necessary improvements.
It also conducts post-implementation review process to ensure that the newly implemented system
meets the systems development objectives established for it. Errors in the development or use of a
system are corrected by the maintenance activity. System maintenance also includes making modifications
to a system due to changes within the business or in the business environment.
4.5. AGILE SOFTWARE DEVELOPMENT
The past decade has seen a rapid mushrooming of software development methodologies along with the
associated jargon. Gone are the days when you could reasonably expect to know the basic of tenets of
all methodologies. Techniques such as Structured Systems Design and Object Oriented Programming
now seem obsolete. They have now become part of a more elaborate set of techniques. The most
innovative new kids on the block now are a set of practices known as ASD (Agile Software Development).
One of the best introductions to ASD is in the Software Management section of the IEEE Computer
issue dated September 2001. Written by Jim Highsmith and Alistair Cockburn it starts with the results of
a startling survey. A study of more than 200 software development projects found that in nearly half the
cases the researchers could not find the original software development plans. So rapid was the pace of
development that the original baseline had long ceased to be relevant.
ASD attempts to get a handle on development by focusing on individuals and interactions,
collaborating with customers and iteratively changing the current version of the software. The methodology
does not set much store by formal documentation and processes. The methodology suggests that the
development team should attempt to produce a simple base product within a few weeks of the start of
the project. This base product is shown to customers and a feedback loop started. The base product is
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refined continuously with design quality being improved in Kaizen-like fashion. Customers get to discuss
a product that they can see and experiment with as opposed to long specifications written in terse prose.
And the focus is always on a real product as opposed to a virtual product to be shipped in the future.
All this does not mean to say that there should be no formal documentation but the development
process should not become a slave to the plan or methodology. The case concerns the redesign of a
large part of the legacy-information system of a medium-sized corporate. The company had a decade
old MIS system and the project aimed to shift it to a newer generation RDBMS-based client-server
model. The implementation was going according to schedule when the company entered into a
collaboration with a giant MNC, which had embarked upon a massive program to Web-enable its processes
and those of its partners. This resulted in a complete redefinition of the aims of the redesign project. The
developers were told to add Web capability as fast as possible. A project management nightmare resulted,
rendering all baseline documents totally irrelevant. The bottom line Software development methodologies
should be flexible enough to harness the creative abilities of individuals to deal with turbulent change.
4.6. IMPORTANCE OF TEAM MANAGEMENT IN SYSTEM DEVELOPMENT
In the 21st century, succeeding was like climbing the Rocky Mountains. It wasn’t easy, but the
path was obvious. Success was a matter of executing on a well-established business plan : Every step
up brought you closer to the top. “Now, it turns out that the Rocky Mountains are fluid and moving,’’
says BT’s Cochrane. “One minute you’re at the top, next you’re in a valley.’ Team leadership is ideally
suited for this new reality. When the landscape is changing daily, it’s crucial to react fast—something
bureaucratic, top-down organizations don’t do well. “Most urgent projects require the coordinated
contributions of many talented people working together. Whether the task is building a global business
or discovering the mysteries of the human brain, it does not happen at the top,’’ says Bennis, a University
of Southern California professor and co-author of Organizing Genius. Already, many companies are
adopting work groups with no designated leader. In 1987, 28% of the largest 1,000 public companies
boasted at least some self-directed groups. By 1996, 78% had some, according to research by Edward
E. Lawler III, head of USC’s Center for Effective Organizations. The trend will only intensify as a
generation of team-oriented managers climbs higher. Says Lawlor : “I can see future generations of
people getting to the top with more team experience—and being more willing to use it once they get
there.’’
Some companies have already gotten a jump on the process. Even General Electric Co.’s takecharge CEO Jack Welch makes many decisions collegially with a team of top executives. “I couldn’t do
this job if I didn’t have them,’’ admits Welch. Says John Chambers, CEO of Cisco Systems Inc. : “I
learned a long time ago that a team will always defeat an individual. And if you have a team of superstars,
then you have a chance to create a dynasty.’’ That’s one reason Chambers has two to three times as
many people reporting to him as does the average executive in his company : It forces him to empower
those directly under him with greater autonomy, because he can’t possibly keep up with every detail of
their work. In the 21st century, the all-powerful CEO may not be powerful at all. Companies that thrive
will be “led’’ by people who understand that in business, as in nature, no one person can ever really be
in control.
4.7. BUSINESS INTELLIGENCE THE NEXT BIG SOFTWARE MARKET, SAYS NASSCOM
(Source: Economic Times, January 2004)

The National Association of Software and Services Companies (Nasscom) have projected business
intelligence (BI) integration market as the next big growth segment for Indian vendors both in export
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and domestic software markets. The BI market in the US, estimated at US $2.7 billion in 2001, is
forecast to grow at over 40 per cent per annum for the next five years. Nasscom’s vice-president Sunil
Mehta said despite a prolonged downturn in the US market and global economies, and the bursting of the
dotcom bubble, the value of business intelligence software market is expected to grow robustly in the
next five years. He said in the emerging new economy, competitive firms have acknowledged the value
of sophisticated software tools in facilitating more effective decision-making. The latest Nasscom market
intelligence report on BI markets says that the market reached a value of $2.21 billion in 2001 and this
expected to reach $12 billion in 2006 representing a CAGR of 43 per cent. The BI software market
refers to the development of technology systems that aim to improve speed, ease and quality of decisionmaking within a company to create a competitive advantage. The BI software includes capabilities in
data warehousing, data integration, query and reporting, data visualisation and data mining. According
to Nasscom’s report, the key drivers of the BI market include rapid increases in the volume of data
handled by firms, and the desire to give more users greater access to the information.
Mehta said the key market for BI solutions includes financial services, communications and
manufacturing sectors. The financial services companies are the largest end-users of BI software
accounting for 42.3 per cent of the market value, followed by telecom (23.1 per cent), manufacturing
(6.7 per cent) and technology (5.8 per cent) respectively. “However, since the market is in its infancy
there is considerable opportunity for expanding into other sectors such as government agencies, healthcare
organizations, education institutions,” he said.
Drawing the competitive landscape, Nasscom has assessed that the rapid growth of the market’s
value is expected to continue, driven by the increase in the volume of data utilised by firms. The market
is currently fragmented with a plethora of vendors aiming to capture market share and establish themselves
as brands within the BI marketplace. The reports points out that selective and strategic partnerships and
alliances between companies to jointly develop innovative systems will become more prevalent. It further
adds that value-added services such as initial and ongoing training programmes, strategic consultancy
and systems maintenance offer themselves as significant revenue generators.Mehta said there are three
types of companies that offer BI solutions. First, companies that design and market BI software as their
core product such as Cognos, Brio, Business Objects etc. The second sets of companies are large
database vendors like Oracle, NCR, SAS, Computer Associates and Microsoft. And finally established
CRM providers have diversified into the BI sector, the report said
CONCLUSION
Since a good information system, supports all activities in the organization, systems analyst must
study the organization system as a whole and then its information system. During design, analysts are
responsible for identifying the important features required in the proposed system as specified below :
¾ How do the proposed system and its subsystem will operate ?
¾ What input will be required for the system ?
¾ What output will be produced by the system ?
¾ Which work will need computer-based applications/support ?
¾ Which work will be done manually ?
In short, systems analysis is the process of gathering and interpreting the business facts, diagnosing
the business problems. In short, we can say Analysis specifies what the system should do and Design
states how to achieve the objective for betterment.
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Key terms and Concepts
1. Computer Aided Software Engineering (CASE).
2. Data Flow Diagram : a. Process, b. External Entity, c. Data Store, d. Data Path.
3. Entity Relationship Model.
4. Prototyping.
5. Strategic Information Systems Improvement (SISI).
6. Systems Analysis.
7. System Analysis Stage : a. Pilot Survey, b. Data Sources, c. Data Collection Techniques.
8. Systems Analyst.
9. System Design Stage : a. Logical System Design, b. Physical System Design, c. System
Specifications, d. User-Interface Design, e. Data Design, f. Process Design.
10. System Development Life Cycle (SDLC).
11. System implementation Stage : a. Acquisition, b. Software development, c. Training, d.Testing,
e. Documentation f. Conversion.
12. System Investigation Stage : a. System Planning and Selection, b. Feasibility Study, c. Feasibility
Report.
13. System Maintenance Stage.

FOCUS
4.1. Tracking Fabmart’s Back End Technology
It’s an acknowledged fact that for any enterprise to e-enable their business process, it’s pertinent
that their back-end systems have to be robust and scalable. This is all the more critical for virtual
enterprises and online stores like Fabmart, to be successful in their strategies. Ever since their inception
in 1999, Fabmart has strived to be different than a brick and mortar store offering better and efficient
services. We look at their back-end integration technology that makes them tick
The Internet is no more a revelation for the common man. The Web and its ways have been
beautifully adapted to by the young and old alike. It’s a world of Web sites and email ids. So what if
you’re a housewife with zilch knowledge in software or a teashop owner who doesn’t know ABC of
computers. We’re on the information superhighway and we got to move along, rather race along. What
next after e-mailing and surfing ? It’s e-shopping. Have you ever tried shopping on the web ? If you
haven’t, go ahead and try it, you’ll probably be smitten by the whole concept. And yes, put aside all your
worries regarding the security factor. All the reputed online supermarkets have sufficient technology
expertise that they are confident that your shopping will be hassle-free. So sit back and get clicking, it’s
shopping time on the Information superhighway.
Getting Started
Fabmart, an online store, is the first of its kind to offer customers hassle-free, safe and secure
online shopping. Ever since its inception in 1999, Fabmart has strived to offer all the benefits or even
better than what a brick and mortar physical store can. Aiming to reach out to customers and provide
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even their daily shopping needs, Fabmart has a fully functioning toy store, music store, books, jewelry
and a grocery store to serve their customers. Let us track down and see what their site has to offer,
what are the security measures they have implemented and what is the technology back end they have
used to successfully run this virtual super market. On site.
The site homepage displays links to the toy store, music store, bookstore and the grocery store.
Each of these links led the user to the particular choice of store. The specific stores have the items
displayed with the pricing and other details the customer may require. A customer support service
answers any queries the buyer has during the course of shopping. Fabmart also has very unique and
flexible payment options to aid the customer. Another feature is the grocery store that displays all the
items one may need for daily consumption. Fresh vegetables and milk products still do not feature in the
listings but are definitely in the pipeline as Mr. K.Vaitheeswaran, VP Marketing, Fabmart points out.
The Safety Factor
Coming back to one of the most critical issues in the cyber world today, how effective are
Fabmart’s security measures against unauthorized access ? According to Mr. Vaitheeswaran, the site is
fully encrypted and there is absolutely no way a person can have unauthorized access to the site. SSLs
are used to provide the requisite security and the entire bulk of information is transmitted only after it is
encrypted and then eventually decoded when it reaches Fabmart. So shopping on this site is a safe
experience.
Microsoft at Work
The Fabmart store works on a virtual inventory model. So when you place an order, the model
then places an order at the vendor or the warehouse, and consequently tracks the receipt of the material,
allocates the order, prints the invoice, shipping label, gift message, courier consignment note and tracks
the consignment status. The whole process is so automated that the scope for human intervention is
very little. Not just this, the system also sends critical mails to customers automatically. Supporting
these tasks meant choosing a suitable, robust back-end. Fabmart also had huge plans for the future,
which meant they needed a technology that would help them grow. That’s when Fabmart chose the
Microsoft range of products. The operating system was Microsoft Windows NT server 4.0, Microsoft
IIS 4.0 was chosen. SQL Server 7.0 was chosen and implemented for building the catalogue database
and entire membership. The store is designed on Microsoft Site Server Commerce 3.0 and Site Analysis
is being used for traffic analysis and to determine user patterns. The technology was built by two of
Fabmart’s partners, Mindtree consulting and Integra Tech Soft.
Fabmart Feedback
As Mr.Sudhakaran, MD, Fabmart says, “The strong belief on which we founded Fabmart is that
e-tailing has to offer an experience to the consumer which is better than what he or she gets in a physical
brickand mortar store. To make this happen, we needed an end-to-end system, which allowed Fabmart
and the customer to have full control through the transaction. After looking at various technology
options, we found that Microsoft Site Server and SQL Server combination offered the most powerful
solution. Since the store went live, our decision has proved to be bang-on.” And Mr. K.Vaitheeswaran,
VP Marketing, Fabmart said, “the big advantage of using Microsoft is that Microsoft allows you to start
small and grow big as you go forward. Microsoft technology gave us the flexibility to scale Fabmart the
way we want. The result is that we are happy.
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MANAGEMENT PERSPECTIVE
4.2. ‘There’s No Way the Mobile Phone Will Replace the PC’
(Source: www.rediff.com with permission)

He loves his silver two-seater Mercedes 500 SL just a bit more than he loves his $10million
mountaintop estate. But there is one other thing that has taken precedence of late : the Internet. “This
Internet thing, I tell you, is really amazing. I love it,” he says. No, he is not just another geek making
prophecies on how the Internet is going to be the be-all and end-all of life. He is Michael S Dell,
chairman and CEO, of Dell Computers – the richest man in the world under 35, who single-handedly
built up a $28.75-billion computer empire. Ask him what it takes to become the under-35 richest man on
earth, and he gives a disarming smile and says ‘idea’. And that is all that he had with him when he
started off with $1,000 in a Texas University dorm room. Dell said to himself, why get into this middlemen
business, why don’t I just make a computer just the way the buyer wants it and sell it to him directly. Is
it necessary that only beauty creams and washing solutions can be sold directly, why not a computer ? He
found answers as he went on and what started off as a juvenile idea has today landed Dell in the league
of Bill Gates. But then really, Dell is a bit more popular at 35 than Gates was at the age. Sitting in his
office complex in the Prairie lands of Round Rock, Texas, Dell now oils his direct marketing techniques
to such perfection that an order placed at 9 a.m. on Monday can be delivered by 9 p.m. on Tuesday. But
then Dell clarifies a bit there, “Well, that is, if there is a call centre anywhere in your country, else it is
by 9 p.m. Saturday – for a trans-country delivery.”
1. What is Dell’s secret ? How has it managed to turn a classically low margin mail order
into a high profit, high-service business ?
Ans. In a word, speed. Dell Computer Corporation has long been a model of just in time
manufacturing, but now it has upped the ante by applying the same brutal time standard to its
supply chain — insisting, for example, that the bulk of its components be warehoused within
15 minutes of a Dell factory. Dell also has seized on the ultimate in low-cost, fast-paced
business — electronic commerce. The combination puts Dell in the vanguard of manufacturers
in any industry.
If you’re good at both, you get a multiplier effect. That is Dell. In fact, this speed has allowed
Dell to slash inventories and keep parts costs down so low that we can under price rivals by
10 to 15 per cent. The company calls it ‘velocity’, squeezing time out of every step in the
process — from the moment an order is taken to collecting the cash. Especially, the cash. Dell
converts the average sale to cash in less than 24 hours, by tapping credit cards and electronic
payment. Our competitors take over 35 days to do this. Speed is everything in this business.
We’re setting the pace for the industry. Think of it as Dell-ocity, a pace so fast that even the
whirlwind Silicon Valley has taken notice.
2. Now with Internet, does your speed become unlimited ?
Ans. We sell about $50 million worth of computers on the Net every day. Now, that is about 50 per
cent of our total revenue. We are now No. 1 PC retailer on the web — growing faster than the
industry standards. Electronic commerce is the perfect extension of direct-sales business.
Corporations and techno-savvy customers that were willing to buy over the phone are the first
ones dialling in to purchase on the Web. The Internet is the ultimate direct model. Direct buyers
now account for nearly a third of the PC business, up from 15 per cent six years ago. Throw in
an increasingly wired population that is just a mouse click away from buying over the Net.
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3. What is the market evolving into really ?
Ans. There will be a lot of evolution in the market once the bandwidth increases and undersea fibre
installations, etc are in place. There will be increased fluidity of information across borders
and the friction in transactions will be reduced. I think there will be three general trends : One,
non-proprietary systems will become essential — as the market texture changes the stress
will be on volumes. Two, systems will get smaller and smaller. And, three, wireless will act as
a catalyst in the overall growth of businesses in this scenario.
4. So do you believe that the PC is becoming redundant and that mobiles and palm tops
will take siege of the market ?
Ans. Tell me, are you going to file this story on your 10-key mobile phone ? Doomsayers predicted
the death of the PC with the advent of WAP. And since then 350 million PCs have been sold.
So, PC is going to be right here — but there will be integration of the systems, and businesses
will move towards mobility and high bandwidth. There is no way that a mobile phone is going
to replace a PC.
5. What is the global market trend these days ?
Ans. Overall demand is going up and the market is growing at about 15-17 per cent annually. This
trend is likely to continue and, in this market, we are growing four to five times the industry
growth.
6. Was there some kind of shortage of components in the global market recently ?
Ans. Yes, there was some shortage and there was there was a build-up of inventory. But that
problem is over and the prices have also come down.
7. Let’s talk about India. With the kind of bureaucratic hassles and tariff structure, how
do you expect to have a competitive pricing strategy ?
Ans. Yes, tariff is a problem in India. But we are sure that tariff will be rationalised and we will be
able to cut down our prices further. But that does not mean our products are highly priced
now — even now they are competitively priced because the cost of components have gone
down. And on the delivery side, we still maintain that the computer will be on your table
within seven days of placing the order. No matter what, we are prepared. We have experienced
such market conditions elsewhere too.
8. What is the kind of growth you are expecting in India ?
Ans. Really, we haven’t quantified our growth prospects. In the last two years we grew by 260 per
cent in India. So, obviously, we will do well this year as well. Asia-Pacific contributes about
8 per cent of the overall turnover of Dell. India, I think, would be somewhat like the Chinese
market — China has shown about 85 per cent growth in two years. A lot of lessons learnt
here can be applied in China.
9. When do you intend to set up a manufacturing unit in India like the one in China ?
Ans. Not at the moment. We have to understand the market and judge the sales performance before
we take a decision on manufacturing unit. We are studying the market for possibilities of
assembling unit and manufacturing, but definitely not now.
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10. Why didn’t you come to India sooner ?
Ans. We have been here for a while in various capacities - working on projects with local companies
and we have been selling our products as well. Now we have decided to set up our subsidiary
here because of the speed at which the market is growing. The market is liberalised and there
are multinational and domestic giants who will be buy from us. Hence, it is the right time to set
base here.
11. In India, the PC market is slated to grow from the small office and home office segment.
But that doesn’t seem to be your target customer ?
Ans. No, that is not our focus market. We have always been suppliers for businesses and that is the
way it is going to be in India. We are number one in the businesses market, while we are
number four in the consumer market. But, one day, we will be number one in both markets.
Right now, our priority is the businesses market.
12. There is a huge (70 per cent) assembled market in India for PCs (the grey market),
because they are much cheaper. How will you convince Indians to buy branded products ?
Ans. This is prevalent in other markets as well. But these assembled products are bought by individual
consumers and not in bulk by businesses. As the market evolves and the prices settle all
segments of the consumers will start buying branded products.
13. What is your opinion of Linux ?
Ans. We love Linux. It is great and a lot of people have been embracing Linux. It is going to play a
very important role in our business and we already have many activities with them. In fact, 10
per cent of our products use Linux as the operating system.
14. Where does that leave Microsoft ?
Ans. Why, we love Microsoft, too. The Windows operating system is very popular. We use their
products and they use ours. We have an excellent relationship.
15. What really happened when your empire almost collapsed in 1993 ?
Ans. In the first six months of 1993, Dell had a $65 million loss from inventory write-downs and an
industry-wide price war started by Compaq. But we learnt from this and transformed the
experience into a lesson on the dangers of growth at all costs. We got wiser and recruited
operations-savvy managers from Motorola, Sun Microsystems, and Western Digital. Financial
teams fanned out to talk with employees about new metrics for running the business —
minimising inventories and increasing return on capital. Today, the financial nitty-gritty is
deeply ingrained in Dell’s employees. The marketing department calculates the return on
investment for each mailing; purchasing managers figure the cost of unsold inventory each
day. We spent 15 months educating people about return on invested capital, convincing them
they could impact our future.
16. What is your advice to the growing e-commerce cult in the industry ?
Ans. It is not enough to make a Web site. That is just the front end. To get e-commerce really
going, a complete backend infrastructure network needs to be put in place. So my advice is
work hard, really hard, don’t just design a Web site and wait for business to happen.
17. Who will the next under-35 richest man ?
Ans. Oh, there could be a few. But I think it will take another 5 years for that.
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CASE STUDY
4.3. Catch Up With Your Past, Dost
This has been a dotcom with a stated difference of purpose. And that is to pioneer the concept of
alumni reunion, albeit on the Internet. Over time, nearly two million individuals reunited through
batchmates.com, whose aim was to reunite friends worldwide and promote friendships fruitfully. From
a portal in cyberspace which provided a platform for nostalgia — for it initially helped reconnect with
friends from common schools and educational establishments, batchmates.com has since transformed
itself into a hub which facilitates reunion from across various verticals in society — the armed forces,
civil services, educational institutions, the corporate world and more. Soon matrimonial and dating
services will be added. The site boasts of a registration base of over 7.5 lakh members.
While registration on the portal is free for all, access to new features that have lately been added
comes for a price. Initial apprehension gave way to subdued euphoria within the organization when over
600 users opted to pay for select services since the paid features were introduced on August 6.The
initiative follows acquisition of 84 per cent of the equity stake in the company by the Singapore-based
Kawamin Pacific Pte Ltd some time ago. The fee structure for paid services has been pegged at Rs 250
for three months and Rs 500 per year for those who wish to avail of such services for a full year. Says
Hemant Amin, Managing Director of Kawamin Pacific, and Director of Allindia.com Ltd, the promoter
company of batchmates.com, “For five years, we have been promoting friendships without any pecuniary
gain. It’s become necessary for us to generate some revenue to ensure sustainability as an organization
and, of course, in terms of the services that we offer to our registered users.’’ According to him,
feedback from the batchmates.com fraternity has been positive and the portal is looking forward to
adding more than 50 people to its list of paid users every day by March 2003. At present, an average of
15 people go pay on the site daily.
In fact, since the company’s takeover, the site is constantly being re-engineered and reprogrammed with a view to gradually ramping up the membership base to 15 million from 0.5 million
some time ago. The programme architecture has been made robust to facilitate seamless integration
of newer modules. With a sustained source of revenue in place, the idea now would be to provide for
linkages with other sites for affiliate programmes. In fact, talks in this regard have already been
initiated. With subscription to fee-based features targeted to grow “at a level of 20-25 per cent per
month on a sustained basis,’’ batchmates.com is confident of achieving operational breakeven by
December this year.
And that’s perhaps not a tall order with more and more existing members opting for the pay
services. As of end-August this year, batchmates.com clocked total registrations of 753,494 members
with the number of individual members at 522,159. Seventy-three per cent of the members are based in
India while the rest reside overseas. Overseas members based in the US exceed 69,000 in number. Over
41,000 schools and colleges and 6,000 companies find their place in the batchmates.com firmament. No
doubt, the indicators are encouraging. For an outfit which seeks to promote friendships “viably.’’ Avers
Amin, “the idea in the long term is to provide linkages from kindergarten to retirement, and perhaps
beyond. And, in the process, remain viable as a company as well.’’ So be it, if things go according to
plan.
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QUESTION
Comment on the business strategy made by batchmate.com for reviving your contacts with your
bachmates. Will it be a success ?
Chapter Reivew Questions
1. Explain the role of systems analyst in an organization.
2. What is a system development life cycle ?
3. What are the various activities of system investigation ?
4. What do you mean by system analysis ? Explain.
5. Explain the ‘System design’ in detail.
6. Define feasibility study. Explain the process of feasibility study.

(MBA, MU, Nov. 1998)

7. Explain the skills required by an analyst and important roles played by the analyst during
development of a system.
(MBA, MU, Nov. 1998)
8. What are CASE tools ? Give examples.

(MBA, MU, Apr. 1999)

9. What are different system implementation strategies ? What are the factors to be considered
for selecting such strategies ? Give examples.
(MBA, MU, Apr. 1999)
10. Critically examine the role of a system analyst in a large project involving understanding
user requirements, analysis, design, technology and implementation of system. (MBA, MU, Apr. 1999)
11. Write short notes on
a. System testing and b. System documentation.
12. What is prototyping ? Under what situation it is used ?

(MBA, MU, April 1999)

Discussion Questions
1. Take a small business system of your choice and explain the following :
a. Draw document flowchart, system flow chart.
b. Define the input and input document.
c. How are they processed data ?
d. Draw data and information flow chart versus user matrix.
e. Create reports for the system and explain the end-users for the same in an organization.
2. Identify few organizations where MIS has lead to various pitfalls in the management leading
to MIS development in an organization.
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Functional Management Information Systems

5.1. INTRODUCTION
The role of information systems in organizational productivity has been extremely challenging. This is
because the benefits of information systems are often intangible, manifesting themselves in areas such
as improved customer service and greater organizational responsiveness. For demonstrating the impact
of information systems on each of the five functional areas, following five areas are marked under :
¾ Marketing
¾ Personnel
¾ Accounting and Finance
¾ Manufacturing and
¾ Inter-relationship of functional management systems.
Truly successful systems that have a lasting impact on the organizations are those that are crossfunctional, i.e., systems that are not narrowly defined by functional boundaries but instead address the
broad information needs of managers, regardless of their functional specifications.
5.2. MARKETING INFORMATION SYSTEM
Every firm organizes the flow of marketing information to its marketing manager as a support for his
marketing interventions. Companies are studying their manager’s information needs and designing
Marketing Information Systems (MkIS) to meet these needs. Marketing Information System is that part
of Business Information System which meets the information needs of an organization in sales, distribution,
advertising, market analysis, market intelligence, product research, service management, customer profile
and other marketing functions. A Marketing Information System (MkIS) consists of people, equipment
and procedures to gather, sort, analyse, evaluate and distribute needed, timely and accurate information
to marketing decision makers.
The role of the MkIS is to assess the marketing manager’s information needs, then develop the
framework for collecting information and distribute the information gathered to the end-users in-time.
The Marketing information system is generally carried out marketing need analysis, planning,
implementation and control functions of marketing managers. The needed information is developed
through internal company records, marketing intelligence activities, marketing research and marketing
decision support analysis. Robert J. Williams has been credited with creating the first marketing information
system in 1961 at the Mead Johnson Division of Edward Dalton Company in Indiana, USA.
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a. Relevance of MkIS. Three crucial developments render the need for MkIS. Firstly, when
companies expand and diversify into new markets, the marketing managers have to necessarily deal
with new situations both from the companies and from the customer’s point of view. Therefore, there
would be greater need for marketing information. Secondly, when there is a perceptible and significant
increase in the level of income of the buyers, consumers tend to get more selective and discriminative in
their buying process. The marketers should be fully aware of what makes a buyer prefer a brand and
what distinguished his brand from that of the close competitors. This awareness is possible only with
the help of a well-designed effective MkIS. Thirdly, as the markets develop and the competition moves
from price to non-price grounds, it becomes increasingly important to find the moves adopted and
implemented by the competitors and the response of the consumers towards them. Analysing the needs
for MkIS from a third person’s angle, three more factors come to the forefront viz., the information
explosion, increasing complexity in decision making and the technological developments.
b. Marketing Research (MR) and MkIS. The demand for information gathering for marketing
decisions is so great that they need attention by themselves. Though marketing research information can
be generated by studies, which are normally conducted in the market place whereas marketing information
systems are designed to gather, integrate, process and distribute marketing information comprehensively
from all sources, including that from marketing research. The contrasting characteristics of MkIS and
MR are presented in Table 5.1 as shown below :
Table 5.1. Showing contrasting characteristic of MR and MkIS
Marketing Research

Marketing Information System

1. Emphasis is on handling external information.

1. It handles both internal and external data.

2. It is concerned with solving problems.

2. It is concerned with preventing as well as solving
problems.

3. It operates in a fragmented fashion – on a
project-to-project basis.

3. It operates continuously as a system.

4. It tends to focus on past information.

4. It tends to be future oriented.

5. It is a source of input for marketing information
system.

5. It includes other subsystems besides marketing
research.

The business function of marketing is concerned more with the planning, promotion and sale of
products in existing markets and the development of new products and new markets. Thus marketing
performs a vital function in the operation of a business enterprise. Business firms who turned to computers
have been able to perform vital marketing function effectively for organizations’ growth in the face of
global competition.
c. Strategic, Tactical and Operational Information of MkIS will assist the managers in the
following domains :
• Product Planning
• Pricing Decisions
• Advertising and Sales
• Promotional Strategies
• Promotional Expenditures
• Forecasting Market Potential for New and Existing Products
• Determining Channels of Distribution and so on.
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Control Reporting Systems of MkIS will provide data for controlling the efficiency and effectiveness
of the selling and distribution of products and service of the company. As shown in the exhibit 5.1
analytical Report provides information on a firm’s actual performance versus planned marketing objectives.
Exhibit 5.1. Showing the content of analytical report of MkIS
Strategic Planning
System

• Long Range Marketing Planning
• New product/New Marketing Planning
• Customer service strategy models

Marketing Planning

Tactical and Operational
Planning Systems
• Key Account Plans

• Product Plans

• Pricing

• Sales Forecasting

• Market Research Planning

• Advertising and Promotion
Plans Distribution Channel
Plans

Sales and Marketing Control

Control Reporting
Systems

Transaction Processing
Systems

• Spending v/s Budget

• Product / Customer Profitability

• Market share

• Advertising and Promotion Analysis

• Sales Force coverage and performance

• Sales Analysis and Trends

• Customer service

• Price Realisation

• Distribution Performance

• R and D Project status

Order Entry

Invoicing

Call Reporting

• Customer Orders

• Billing

• Call Frequency

• Sales Office

• Returns

• Competitive

operations

Activity

Market information systems are primarily customer-oriented information systems that work toward
realising the strategic sales plan and the marketing plan of an organization.
Marketing systems, unlike other functional systems, need not be standardized and that every
company has its own way in which it generates leads and prospects, prepares bids, fills orders and
delivers goods to its customers. Therefore, marketing information system must be tailored to match the
marketing policies, procedures and practices of each company. Flow chart 5.1 showing Sub-systems
of a marketing information system.
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Flow Chart 5.1. Showing Sub-systems of a Marketing Information System

FEED BACK

Strategic Business Plan

Strategic Sales and Marketing Plan

Strategic Information
Plan

Market Information
Systems

Data Bases

Sales Management/marketing mix
(product/price/place/promotion)

External

Market Intelligence/Market Analysis/
Market Research/Customer Analysis/
Forecasting

Internal

d. Applications and Benefits of MkIS. A well-designed MkIS has the potential to offer a lot of
benefits to the company in the present business environment. These applications can be categorised into
mainly three systems viz., control systems, planning systems and research systems. As a control system,
the MkIS can control marketing cost and it can diagnose the sales performances. Even now it acts as an
indispensable tool for forecasting the demand of fashion goods. The MkIS can be useful as a planning
system. For promotional planning also, companies need to gather a lot of information from the environment,
which is assisted by various sub systems of MkIS. It is also important to note that MkIS would be of
great use for research systems. The research systems can provide critical inputs for generating the
advertising strategies, pricing strategies and so on. Exhibit 5.2 showing specific ways that computerbased information systems support the marketing function.
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Exhibit 5.2. Showing specific ways that computer based

Information Systems Supprot the Marketing Function
1. Sales Management
• Helps sales managers plan and monitor the performance of the sales organization and
provides sales analysis reports.
2. Product Management
• Provides unit price, total revenue, total cost and targeted growth rate for existing
products and new product development.
3. Advertising and Promotion
• Selects suitable media and promotional methods, Allocate financial resources, and
Control and Evaluate results.
4. Sales Forecasting
• Provides market research data, historical data and so on to generate short and longrange forecasts.
5. Marketing Research
• Provides marketing intelligence to help managers make more effective marketing decisions
and also provides information regarding existing and potential customers and
competitors.
5.2.1 Developing a Marketing Information System
The first step in developing a marketing system is creating a pool of internal and external database.
The database should also measure customers’ willingness to use new technologies in the process of
contacting with the company, which can be used while going for launching new products/services like
e-tailing.
An ideal database should provide answers to the following Queries :
¾ What is the best way to capture data at the point of sale ?
¾ How can we ensure that marketing operations are run smoothly and efficiently ?
¾ What are the goods and services that out customers want ?
¾ How do customers define customer service ?
¾ What kinds of services are important to customers ?
¾ Are customers interested in and willing to use information technology ?
¾ How much more customers afford to pay for higher quality service ?
¾ What impact would higher quality customer service have on the profits of the company ?
¾ How can we attract and retain customers’ loyalty ?
As regards benefits of MkIS, it may be noted that it would help the companies first by generating
the necessary reports in time. The MkIS would help the companies to organize their vital information for
critical decision making which would in turn help the companies to systematically test the various
alternative decisions. With MkIS, it is also possible to generate additional manipulation of possible data.
It would be possible for a comprehensive monitoring of inputs and the performance variables.
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5.2.2 A Way in the Network—A New Development in Marketing
Network marketing is exciting. But you win only if information flows through the network. For
this, a digital communication system is a good bet.
When it comes to selling, each company has its own business philosophy and strategy. But whatever
the modus operandi, all players strive to get better, and only better, in a competitive world. So what is
Amway India, the FMCG company that pursues the direct selling mode of marketing, doing about
information management ? Amway has extended its presence to 400 cities and towns in about four
years and is backed by 45 offices, over three lakh distributors and three third-party contract manufacturers.
How does the company meet the information needs of its distributors ? By blending technology with
business processes, says Rajiv Arya, Director, IT and Business Systems, Amway, who describes Amway
India as a “mini technology company.” Amway uses technology to ensure that all business information
is available real-time and that all Amway offices and distributors are connected any time, all the time, he
says.
“A strong IT backbone is an integral part of the Amway business. The sheer magnitude and spread
of our business demands a very efficient and reliable IT infrastructure. Through a robust system, our
endeavour is to facilitate and aid Amway distributors, also called independent business owners (IBOs),
to conduct their business smoothly,” says Arya. The company has located over 1,000 workstations,
which are connected, across 49 locations including its warehouses. They use the interactive voice
response system (IVRS) and the short messaging system (SMS) on the mobile phone and are supported
by an advanced communication network. The enormous amounts of data generated from the company’s
offices across the country are handled by IBM iSeries.
Right from ordering products to complete data processing, a homegrown enterprise resource
planning (ERP) initiative, customised for Indian requirements, supports and runs the business, says
Arya. The company has designed and put in place a complaint management system (CMS) that is
integrated with the back-end. The CMS complements Amway’s efforts to reduce downtime. Once a
complaint is received, it is automatically assigned to the appropriate assignee. A mail notification with
the details of the complaint or request goes to the assignee. Thereafter, there is a three-level escalation
process. It is taken up, in turn, by the knowledge-management database. This generates a report covering
the average resolution time. This report helps the company analyse its performance with regard to
customer service, resulting in improved performance, says Arya.
An integrated technology architecture supports a whole range of requirements, ranging from
Voice Over Internet Phone (VoIP) and SMS to IVRS, he says. The communication system connects all
the locations with the head office through a WAN (wide area network) based on VSATs (very small
aperture terminals) and leased lines. Over 1,000 users of the communication systems leverage the
virtual private network (VPN), which, the company claims, has an uptime of over 99 per cent. To tackle
disruptions, the company has put in place a disaster-recovery system designed “to restore normal
business operations within 48 hours of a disaster striking the central site,” according to Arya.
Summing up Amway India’s drive towards e-commerce, Arya says the effort is to facilitate
distributors to conduct their business online and place orders for products over the Internet. This is
necessary since the Amway business is not restricted by physical boundaries. Any distributor can
expand his business in any part of the country. In such a context, an unimpeded flow of information
becomes absolutely vital. Amway is integrating the back-end of the supply chain, covering manufacturing,
planning and material planning, into the overall process. The company’s vision is to have a fully-integrated,
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seamless supply chain where the sale of a product at one end generates an order for the raw material at
the other end, says Arya.
5.2.3 Following are the Major Subsystem of MkIS Design for a National Daily /
Publishing Firm*
1. Sales Information Subsystem. Sales Information Substation can be viewed as a combination
or integration of subsystems—Sales Support Subsystem, Sales analysis subsystem and so on. Sales
support subsystem for a publishing firm means by providing necessary detail about each publication
such as publications description, price, annual discounts, sales incentives given to sellers, sales promotional
methods used and so on. Manager can easily go through the details whenever they wanted to do so.
Sales Analysis subsystem helps in analysing sales figures of various publications from different geographical
areas. The actual sales in different category can be compared with targeted sales and the variance can be
found out in order to take remedial measures. Also certain diagrammatic representation like bar chart,
pie chart etc. can be drawn out of the sales figures.
2. Space Selling Information Subsystem. It is identified that space selling is a very important
activity for a publishing firm. The design of space selling information subsystem for a publishing firm
aids in the direct entry of Advertisement details to the system. Ethical or moral checks, credit checks
and deadline checks are all automatically done before billing process is activated. The price details are
important from the database. Various databases especially the advertisement input data like tariff based
on edition-wise, area-wise, agency-wise details can be obtained. The actual advertisement revenue
collected can be compared with the target. This helps in identifying the variance and taking corrective
actions incase of negative variance. Low performance in any segment on a continuously basis demands
manager to take necessary actions. A space selling support system can give details of advertisement
charges of the competitors too.
3. Competitors Information Subsystem. Information about competitors is so important and
that its collection, analysis and use can consume a major part of a company’s time and resources. The
major problem identified here is that information in this area is usually less quantitative and specific and
is not directly available. The need for such a system arises because market today is changing so dramatically
that informal mode of surveillance concerning competition is inadequate. The competitor information
subsystem designed for a newspapers firm suggests that it needs information about following areas :
¾ Name and details of important corporate client of the competitors and
¾ Product-wise competitors for Rashtra Deepika and their product.
Here the information input can be obtained from marketing Intelligence Information Subsystem
and from external data. External data includes data collected from agents, sales persons, field staffs,
government and other agency reports (for e.g. Audit Bureau of circulation), subscribers, competitors,
published reports, commercial intelligence companies etc. Care must be taken to update the data whenever
it is necessary.
4. Marketing Research and Intelligence Information Subsystem. Marketing Intelligence is
all about collating required data, every day about various environmental events like social trends,
demographic shifts, technological break-through and so on that helps managers prepare and adjust their
marketing plans. The marketing intelligence system determines what intelligence is needed, gather the
* Project under taken by Mr. Brijesh under the guidance of Dr. S. Shajahan for Rashtra Deepika Ltd., Kottayam.
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same by scanning and searching the environment, and delivers it to marketing managers for decisionmaking. Thus marketing intelligence acts as a mirror of marketing conditions and environment at a given
point of time. But managers cannot always wait for information to arrive in bits and pieces from
marketing intelligence system. They often require formal studies of specific situation, which is called
marketing research.
The design of marketing research and intelligence sub system needs information from several
external sources. This system when implemented in the organization generally uses two types of
questionnaires for example, Agent and subscriber questionnaires for collecting information on their
publications as well as on competitors. Also information from various other sources can also be scanned
and stored in the database updated. Information about customers, market and competitors can be
obtained using this method.
Statistical techniques like correlation, regression, multiple regression and so on. can be used to
determine the various external factors affecting the circulation and the way in which they affect the
circulation. This subsystem can use extrapolation techniques and opinion pole methods to forecast the
future sales. But in case of printing industry it is better to use what-if analyses to forecast the sale at
different levels of promotion mix. Promotion mix factors like advertisement, personnel selling and sales
promotion expenditures can be varied to know what will happens to sales if X variable changes. Also
correlation, regression and so on can be used to know which factors must be used in the development
of forecasting model. Then assigning weights to each factor can develop predictive model for dynamic
decision-making.
But forecasting deals with the future about which little information is available, thus the range of
error for sales forecasting can be wide, not matter how sophisticated the information system is.
Nevertheless, in general, the better the quality of input data provided for sales forecasting, the more
accurate the forecast will be. The forecasted or targeted figures of sales and space selling can be stored
in the database on each category which can be retrieved by the manager whenever it is necessary.
5. Promotion Information Subsystem. The primary objective of this subsystem is to develop
optimal promotional methods like advertising, sales promotion, personnel selling and son on. The
promotion information system designed for a publishing firm like assist in devising best promotional
methods both for increasing circulation and also space selling for its publication. Thus promotion can be
of corporate promotion or product promotion. This subsystem uses information from sales information
subsystem about past sales. Also past figures of amount spent on several promotional methods are also
imported from the database. Using statistical techniques like correlation, regression and so on the extent
of relation between sales and various promotional methods can be obtained. This helps in revising
previous promotional policies. Also linear programming models can be developed to determine the
optimum amount that can be spent on several promotional methods like advertisement, sales promotion,
personnel selling and so on. Also it helps in determining how the advertisement budget optimally be
distributed among several media.
A promotion support system can be developed in addition to the promotion analysing system. This
support system can give details of past, present and future promotional figures. Also promotional methods
used earlier, their impact on sale and so on can be stored. The promotion analysis subsystem can also be
used for Goal-seeking analysis. Answers for question like “For achieving a sale of, what amount must
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be spent on promotional methods—Advertisement, sales promotion etc ?” can be obtained. In promotion
analysis system, several dynamic models can be developed which determine optimal promotional campaign
depending upon the size and characteristic of different markets.
6. Dispatch Information System. Distribution of all the publication at the right time, through the
right channel is very important for any publishing firm. The dispatch function of publications, especially
daily morning and evening is very important. The agent is the vital channel between reader and the
company. In spite of the dispatch function, the marketing manager and circulation manager must take
care of the functioning of agents to ensure that publications reach the reader at right time.
The following information were generate the database for the subsystem :
¾ Number of agents not receiving publications in right time ?
¾ Number of agents who sell, say 5000 copies or more ?
¾ Who are staying with company for more than a fixed number of years (say, 5 years or more) ?
¾ Who are leading agents of competitors’ publication ?
5.3. PERSONNEL INFORMATION SYSTEM (PIS)
The Personnel information system deals with the flow of information about people working in the
organization as well as forecasting requirements of human resources. In most of the organizations, the
system is concerned primarily with the following five subsystems.
¾ Recruiting
¾ Placement
¾ Training
¾ Compensation and
¾ Maintenance.
Initially businesses used computer-based information system to produce paychecks and payroll
reports, Maintain personnel records and Analyse the use of personnel in businesses operations. Now,
Computers dominated all spheres of personnel function.
5.3.1 Modern PIS Contains the Following Data and File Type, and Structure
a. Performance Data. It is used for supervisory and work force planning purposes. An employee
review system i.e., the immediate supervisor reviews the employees’ performance periodically, rate
them according to the evaluation schemes and set goals for the next period.
b. Benefit Data. It is required to administer the employee benefit programs such as Life Insurance,
Health care Insurance, pension plans and so on.
c. Skills Data. It is mainly used for employee promotion and project assignment purpose concerning
the last job position held prior to the employee current position. Various skill codes are widely used in the
employees file to summaries the employee skills.
d. Payroll Data. As demonstrated in the Exhibit 5.3 pay-roll data, which contains a combination
of several data like pay scale TA, DA, HRA and so on clubbed together for drawing meaningful breakup
of the pay structure of an organization.
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Exhibit 5.3. Showing employee file data items
Data

Date Items

Identification Data

Employee number, name, address, telephone number, job code,
location, shift and citizenship.

Performance Data

Last review date, review type, rating, promotability date, next job, comment
and so on.

Benefit Data

Life insurance policy type, effective date, coverage, payroll deduction
amount, and effective date.

Skills Data

Last job title, Location, reporting authority’s name and designation.

Payroll Data

Pay scale, HRA, DA, TA, IR, entertainment allowances and so on.

Affirmative Action Data

Race, sex, age, religion.

Termination Data

Position at the time of termination, department, pay rate, last day of
work.

A standard data and data items of employee file are demonstrated in the Exhibit 5.4.
Exhibit 5.4. Showing data and data items of job files
Data

Date Items

Identification Data

Location code job code, shift, cost centre account number, job title.

Position Description Data

Summary statement of duties, specific duties, experience, educational
qualifications.

Budget Data

Labour hours, Average labour cost/hour, average related expense/hr,
total labour cost, total related expense and so on.

Performance data

Turnover rate, tardiness, absenteeism and so on.

e. Affirmative Action Data. Affirmative action data items are facts required to prepare a defense
against charges of :
¾ Unfair hiring
¾ Promotion and
¾ Termination Practices.
f. Termination Data. Termination data is primarily of value in controlling employee welfare and
insurance expense.
5.3.2 Major Files in PIS Includes the Following
a. Job File. A job or position exists irrespective of employees filling it or not, with in a workforce
budget. It is usually defined by a job description that covers qualifications, duties and responsibilities.
The same job may exist in several places in an organization. To define the job specifically, a location
code and job code is usually required. More than one employee may be required to perform a certain job
in a particular location. Another important data item is number of full time and part time employees filling
a particular job at a location.
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The common data in this file includes are :
1. Identification Data. The items serve to identify the location code, job code, account number,
job title.
2. Position Description Data. Widely used by the Personnel department in advertising possible
position and screening applicants for those positions.
3. Budget Data. This file provides supporting data for other labour and labour related welfare
expenses and total cost apportioned in various cost centres.
4. Performance Data. This reviews the employees’ performance as to the turn over rate, and
absenteeism. This also checks how the productivity is and whether the employee is satisfied or dissatisfied
with his job or not.
b. Job Applicants File. The items included in the file categorized under four heads such as :
¾

Applicant identification data

¾

Work history data

¾

Educational Qualification data and

¾ Application status data.
Here also the data, classifications and other modes vary from company to company.
The applicant identification data identifies the data and the job for which he or she is applying. The
pointer to next name in alphabetical order is needed to efficiently access the file by applicant name. The
complete job history of an applicant may be collected on a written applicant form for further processing.
Exhibit 5.5 showing a modern job applicant files structure.
Exhibit 5.5. Showing a model job applicant files structure
Data

Data Items

Applicant Identification data

Covers location code, shift, job code, name address, telephone number,
E-mail id and so on.

Work History Data

Covers last job title, location, reporting authority’s name and
designation, duration.

Educational qualification data

Covers various forms of educational qualification starting from the
highest level to school level, major, technical skill code and so on.

Application status data

Initial screening results, interview.

c. Accident File. This file contains a record for each reportable accident within the factory. The
organization may be held responsible for damages for an event. (a) Either directly or (b) Through
worker’s Compensation insurance.
The data items are grouped into three categories such as :
¾

Time and place data

¾

Characteristics data and

¾

Effects data
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Exhibit 5.6. Shows the model accident file structure
Data

Data Items

Time and place data

Serial number, date of accident, time of accident, day of week.

Characteristics data

Accident type code, Mechanical failure, vehicle number

Effects data

Corrective actions taken, total property damage

d. Claims and Injuries File. These may be insurance claims recorded by the organization under
insurance policies or employee under group insurance policies managed by the organization themselves.
These are organized as shown in Exhibit 5.7.
Exhibit 5.7 shows claims and injuries file data and data items
Data

Data Items

To-data

Relation to organization (employee, customer etc) name

From-data

Insurance policy involved, general ledger account

Basis-data

Claim type, injury or damage code

When-data

Data claim filed

Amount-data

Expense type code, actual cost

5.3.3 The Important Sub-Systems of the PIS are as Follows
a. Personnel Status Reporting System. These systems make available data in the employee and
jobs files for supervisory purposes. The systems are designed to meet leave the needs of at least four
groups.
1. Employment Control Reporting System. This system access the jobs file in ‘Location Code’
sequences so that all position reporting to a ‘Particular Manager’ are together can be accessed on this
report. The report hence produced periodically to serve different purposes. It may be run as a batch job
at the computer centre. Major purpose of this system is to control work force salary costs and to
provide selected data items on each employee for various decision-making purposes.
b. Employee Profile System. This system produces a ‘multi copy form’ that displays key items
in an individual employee file record. The concerned individual employee manager reviews each items
and correct or update the database frequently. This includes employee name, address, job and organization
codes, salary, education and training, work history and so on.
c. Personnel Data Retrieval System. This system is concerned with the procedures by which
the personnel department obtains data from the employee file. In smaller organizations, this data may be
supplemented from the employment control report. In the larger organizations, this system provides
efficient means to access and summarise employee data to the personnel department for various purposes.
d. Employment Practice Compliance Report. These reports will be based on many laws and
regulations that are enforced by the Government and other agencies from time to time and their
requirements are in a state of evolution. Generally these reports cover employee population statistics,
parity indices, applicant flows and employee selections.
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1. Personnel Action Systems. This system support the activity of the Personnel department in
taking actions on the following matters :
¾ Filling job openings and
¾ Recording and reporting promotions, transfers, terminations and other employee status changes.
Generally systems involved during the above process are :
¾ Placement data system and
¾ Personnel activity reporting system.
Equal employment opportunity and affirmative action concerns are making more extensive data
systems necessary with respect to both the above systems.
2. Placement Data System. Placement data procedures centre on the development and use of
more applicant files. Separate files are required for jobs that require a new type of data items on job
applicants. Usually files may be different for blue-collar and white-collar jobs.
The applicant file is linked to jobs file by having the same file key, so that the list of applicants for
a desired job can be quickly retrieved. In the job file, one or more detail items to define how many
openings are there and the cut off date for receiving the applications indicate the available job openings.
It also contains a description of job, experience, education pre-requisites, location, travel and other
special requirements if any, for the same.
When a manager needs an employee for an existing position, or for a new position he first fills out
a job requisition form and sends it to the personnel department. If the status of an existing employee is
changed due to promotion, transfer or terminations the action also should be reported to the personnel
department for updating the employee file. After receiving the requisitions and personnel action reports
by the personnel department, the data is input to the job files and the employee file either through a
remote on-line termination in the personnel department or submission of the data to a key entry section.
A skill search of the employee file may be performed to locate qualified candidates. This can be
through DBMS that has a user oriented retrieval language. Such language permit the user to define the
characteristics required of an applicant for a specific job. The system examines each record of the
employee and retrieves the outputs of those that match with the requirements. The applications are then
encoded and entered into the applicant file by the personnel department either on a remote data terminal
or by sending the data to the processing department for key entry. The manager who has sent the
requisition is the final authority to decide which applicants to be interviewed.
For those who were not qualified for interview it should be stated in their application the reasons
and these should be returned to personnel department for input of the reason into the applicants file. The
conclusion of each interview with manager’s recommendations should be recorded and entered in the
applicant’s file. A formal interview report is produced or evaluation may be included on the application
form. This can be an input to the applicants file in the personnel department. The record of a successful
applicant is placed in the employee master file. The records in an applicant file concerning a job that has
been filled should be removed from the active applicant’s file and placed in a history file.
3. Compensation Systems. These are the Primary mechanisms by which organizations endeavour
to influence employee’s behaviour. Most compensation systems are developed with two broad goals in
mind, such as :
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a. To produce the Desired Behavior From Employees. This includes Motivating employee to
join the organization, to remain with it and to perform well for it.
b. To Accomplish the First Goal Within the Limitations Faced by the Organization. This
may focus on the constraints or limitations faced by most organizations, including their ability to pay,
legal constrains such as Minimum wages, regulations, labour union and external labour markets.
1. Components of the Compensation System. The companies total compensation package
includes a variety of economic rewards and non-monetary rewards such as autonomy, recognition and
a sense of achievement. In return for their services, employees receive compensation, a combination of
payments, benefits and employer service. Although it is not the only factor in Motivating employees,
proper compensation is crucial for retaining their loyalty. Few people will work for prestige and social
status and many people use compensation as a yardstick for measuring their success in the job. Following
two assumptions are valid in any PIS format.
¾ Wages-means cash payment based on a calculation of the number of hours/days the employee
has worked or the number of goods produced and
¾ Salaries period such as weekly, monthly or yearly cash compensation for work.
Table 5.2. Showing guidelines for selection at a HRIS.
Get advice

Help from a reputable HR consulting firm minimizes the risk. These
specialists have been through the process before.

Tests the payroll

High-volume transaction processing is the toughest job for client-server
systems. Ask prospective human resources vendor to run your payroll
for you.

Play the numbers

Don’t ignore the benefits of outside service bureaus - especially in the
area of payroll. Tax, retirement, and other legal conditions change. If
you’ve got more than 500 employees, run cost-benefits analysis.

Get it in writing

Don’t be afraid to ask your vendor for a guarantee.

Train, train, train,

Provide plenty of project staffing and technology education for your HR
staff on the new system.

Be prepared

A merger or acquisition can affect your business at any time. A firm
might need to add 5,000 employees to benefits and payroll systems
within 30 days.

Act like traditional IS

Today’s human resources departments must worry about security and
data integrity, taking over that responsibility in some cases from
information systems departments.

(Source : Winkler, Connie, “The New Line on Managing People”. Information Week, May 23, 1994.)

112

Management Information Systems

5.4. ACCOUNTING INFORMATION SYSTEM
Accounting Information Systems are the oldest and the most widely used information in business. They
record and report business tra nsactions and other economic events. Accounting Information Systems
are based on the double-entry book-keeping concept, which are hundreds of years old, and other, more
recent accounting concepts such as responsibility accounting and profitability accounting. Computerbased accounting systems record and report the flow of funds through on organization on a historical
basis and produce important financial statements such as balance sheets and income statements.
Operational Account System emphasises legal and historical record keeping and the production of
accurate financial statements. Typically, these systems include transaction-processing systems such as
order processing, inventory control, accounts receivable, and accounts payable, payroll and general
ledger systems. Management Accounting Systems focus on the planning and control of business
operations. They emphasize cost accounting reports, the development of financial budgets and projected
financial statements, and analytical reports comparing actual to targeted performance. In a nutshell,
accounting information systems is a system that provides information related to the accounting activities
in an organization.
5.4.1 Types of Accounting Information Systems
a. General Ledger Systems generate the company’s income statements and balance sheets for
the ledger entry data input and are responsible for managing new and old accounts in the company.
b. Asset Management Systems maintain an inventory of the company’s long-term assets and
ensure that counting practices for company assets comply with regulatory standards. The output of this
system often becomes input to the general ledger systems.
c. Order Entry Systems capture and manage different kinds of data relating to a transaction,
such as number of units sold, customer billing, credit history, sales tax and inventory levels. The output
of this system is input to a number of other systems, such as accounts receivable and inventories
management.
d. Accounts Receivable and Accounts Payable capture and process data, such as creditor and
customer billing information, payments received and owed, credit terms, account balances and payment
schedules.
e. Inventory Control System captures, process and manages all data related to the company’s
inventory such as items in inventory, inventory levels and costs, accounting practices related to inventory
maintenance, stock balance, and data on lost, damaged, or returned goods.
f. Payroll Systems capture and process data related to wages and salaries including taxes, other
payroll deductions, employee benefits, overtime and like other functional systems. In general the
Accounting Information System is driven by the strategic business plan and the strategic information
plan related data as shown in the Flow Chart 5.3.
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Flow Chart 5.3. Showing various components of Accounting / financial information system.
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5.4.2 The Posting Cycle
Posting is a regularly recurring operation. A general ledger system requires posting to be done at
least once per year in time for the closing of the books and the preparation of the annual financial
statements, but often it is done more frequently to provide for interim statements and budget tracking.
Other system; such as accounts receivable and account payable requires posting at least once per
month, and possibly weekly. A payroll system would probably involve posting once per pay period such
as weekly, or monthly, as the case may be. An inventory system would probably require the most
frequent posting to control inventory levels properly; daily posting of inventory transactions is not
uncommon.
Posting can usefully be understood in terms of a posting cycle as shown in figure. It consists of
the following steps.
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¾ Establishment of a transaction file
¾ Accumulation of transaction records
¾ Posting of transaction data to the master file
¾ Archiving of the transaction records and
¾ Purging of the transaction file.
An example is the open-item accounts receivable system. Here, invoice records are retained in the
transaction file until payment is received; at that point, they are detected and achieved. Since the payments
are not all received simultaneously there is no point in time at which the whole transactions file could be
purged and re-established. If the transaction file remains open indefinitely posting to the master file takes
on a somewhat different significance. In some cases, summarization of the transaction records is
performed only when it is done each time from the transaction file, without any entry being made to the
master file. In other cases, the summary figure is written to the master file; but only to provide a control
balance, and the detail remains in the transaction file. Individual transactions may remain in the transaction
file during several ‘postings, and some means is adopted for avoiding their being counted more than
once; one commonly used technique is to ‘flag’ the transactions that they have already been included in
the summary total. Open-item accounts receivable systems are probably more common than balance
forward systems, which do conform to the classical posting pattern.
Flow Chart 5.4. Showing various transaction process.
Start

Establishment of new transaction file

Accumulation of transaction records

Posting of transaction data to master file

Verification of posting process

Archiving of transaction records

5.4.3 Interrelationships of Important Accounting Information Systems
This refers to computerised accounting information systems firm both large and small businesses
firms connecting various inter organizational activities. Many accounting software packages are available
for these applications. Let us consider how several of these systems support the operations and management
of a business firm.
a. Order Processing. Order Processing (or sales order processing) is an important transaction
processing system, which captures and processes customer orders and produces invoices for customers
and data needed for sales analysis and inventory control. In many firms, it also keeps track of the status
of customer orders until goods are delivered. Computer based sales order-processing systems provide
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a fast accurate and efficient method of recording and screening customer orders and sales transactions.
They also provide inventory control systems with information on accepted orders so that they can be
filled as quickly as possible.
b. Inventory Control. Inventory control systems process data reflecting changes to items in
inventory. Once data about customer order is received from an order processing system, a computerbased inventory control system records changes to inventory levels and prepares appropriate shipping
documents. Then, it may notify managers about items that need reordering and provides them with a
variety of inventory status reports. Computer-based inventory control systems thus help a business to
provide high-quality service to customers while minimizing investment in inventory and inventory carrying
costs. The integration of this system with other accounting information systems is based on the flow of
transaction documents and also with other form of data files.
c. Payroll. These systems receive and maintain data from employee time cards and other work
records. Computer-based payroll systems help businesses to make prompt and accurate payments to
their employees, as well as reports to management, employees and government agencies concerning
earnings, taxes and other deductions. They also provide management with reports regarding labour
costs and productivity.
5.3.4 Improved Automated Systems for Accounting
Automation refers to the use of mechanical or electronic equipment as an aid to clerical data
processing. The use of a hand calculator or a book-keeping machine represents a low level of automation.
More commonly, automation is taken to mean the use of computer equipment to replace a more
substantial amount of the clerical data processing effort. In most modern accounting systems, computers
are used to carry out the greater part of processing, storage retrieval and output function according to
sets of programmed instructions.
The strength of the computer lies in its accuracy and its capacity to store and retrieve large volume
of data. On the other hand, its innate level of intelligence is very low. People think intelligently and
creatively; computers have super-human capacities for memory and for fast processing but they seldom
make mistakes.
Differences between manual and computerised information systems lie in the media in which data
reside. In Manual Systems the data are maintained in journals, ledgers and reports, which are paper
media. Paper media today are of little value because the data cannot easily be retrievable/accessible.
Computer systems cannot read standard type fonts or hand written documents. To overcome this
problem, most data in computerised systems are stored in machine-readable media. Punched cards
and punched tape were two of the earliest types of machine-readable media. Recently, magnetic media
such as magnetic tape and magnetic disk, have become common and for temporary storage within the
computer processor itself. Semi-conductor media are also used for this purpose. The success of the
accounting system depends largely on the user’s ability to retrieve the right information, at the right time
and in the right form. Greater potential of automation lies in the ability to combine the best features of
people and machine skills of the human operators and users together with the superior processing speed
and accuracy capabilities of the computer.
5.5. MANUFACTURING INFORMATION SYSTEM
A manufacturing information system is a system that supports the manufacturing functions of purchasing,
receiving, quality control, inventory management, materials requirement planning, capacity planning,
production scheduling and plant design.
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5.5.1 Sources of Manufacturing Information
Information needed for manufacturing decisions comes from a variety of data sources such as:
a. Production Data. By using terminals around the production floor, data on production processes
can be quickly gathered and processed. These data are input for billing.
b. Inventory Data. They include inventories of raw materials, goods-in-process and finished
goods. Accurate raw material availability data can be retrieved to avoid shutting down production lines.
c. Vendor Data. Vendor data show sources and prices for raw materials. The purchasing department
often maintains them. The vendors offer details regarding quantity, quality, origination of raw materials,
lead-time for supply, price and so on will be available through this.
d. Personal Data. It shows various statistics on manufacturing personnel currently available at
the shop floor
e. Union Data. Unionised production shops usually have strict regulations regarding such items
as pay scales, hiring and firing, promotion and working condition depends on their collective bargaining
power.
f. Labour Data. Raw materials and people are at the core of manufacturing a product. Data must
be kept regarding where new personnel may be obtained as labour shortages occur in the firm.
g. External Environment Data. To manufacturing managers, the most pressing information
need in the area of external environment is the outlook for raw materials availability, tax structure, price
and labour availability. If labour threatens to strike, managers should immediately make decisions regarding
how to produce goods in a degraded mode.
h. Engineering specifications. These data indicate whether something can be built and how.
Engineering specifications contain facts like sizes of screws, design specification and so on. Technology
applications as CD-ROM, Hypertext, Multimedia etc. have great potential in this area.
5.5.2 Production Process
Production is the process of making finished products from raw materials. It consists of many
interrelated activities. Which can be summarized as under :
¾ Production scheduling (deciding which goods should be produced in a given span of time and
in what lot sizes)
¾ The physical act of producing and
¾ Determination of inventory level.
Firms to model the production process into an integrated system like MRP I or MRP II use
computerized approaches. Materials requirement planning is a category of software, which automates
the process of production planning. MRP II (Manufacturing Resource Planning) integrates all the resources
required to make a product like personnel, machine, pricing, distribution and cost accounting against
each conformed order.
5.5.3 Steps Involved in an MRP II System
¾ First Sales forecast is made with the help of which the number of products available for
shipment is identified.
¾ From the sales forecast production schedule is prepared to achieve production goals to meet
the projected demand.
¾ Then, Bill of materials is prepared on each product. It is exploded further to arrive at the total
raw material requirement.
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¾ These requirements are checked against stock on hand to determine order requirements.
¾ Keeps track of production process dynamically.
¾ Used to produce various management reports on the status of the production process.
Today over 200 MRP II package is available targeted to specialise manufacturing environments.
Important packages are : (1) Avalon CIIM, (Avalon Software Corporation), (2) Oracle (Oracle
Manufacturing Corporation) and (3) ERP-R/3 System (SAP America).
5.5.4 Product Design
Product design is the starting point of any manufacturing process. It is through this process the
design and technical specifications for the product are finalised. Increasingly, product design and
Engineering specification are becoming more computerised through approaches such as ComputerAided Design (CAD) and Computer Aided Engineering (CAE).
With CAD and CAE, product designers use technology to design a product and, before it goes into
production, to thoroughly test it for such concerns as safety, durability, and ease of productivity. The
initial design can be input to the CAD system in various ways, including drawing sketches on a digitizing
tablet, or using solid-modeling software to build a series of equations. After the product is digitally
represented, it can also be tested by referencing various specification databases or by simulating its
performance under real-world conditions, to make sure that it meets a set of standards. Increasingly
artificial intelligence techniques are applied to CAD systems to analyse and appraise functional
characteristics of a design thus reducing the expenses associated with making of physical prototypes.
CAD and CAE are helpful when designing such products as automobiles, aircraft, ships, buildings
and even sports shoes. Besides playing an important decision support role in the designing and Engineering
of durable goods, CAD is also very useful in such fields as arts, advertising and movie production.
Process Control System: Process control systems use computer hardware and software to
control physical production processes. Typically analog devices monitor heat, the pressure in processing
chambers, and the chemical composition of the products, and then input the information to a computer.
The process control software evaluates the input data and makes decision at part with pre-set control
limits.
5.6. INTER-RELATION OF INFORMATION SYSTEMS
Single department alone seldom creates product and services for an enterprise. Instead enterprise action
is the result of the co-ordinated activity of several departments. For example, the Purchasing of raw
material department say Engineering department is allocated a supply budget from Finance. When supplies
are needed, Engineering orders those supplies from purchasing department. Purchasing department
verifies Authority and funds availability with Accounting department and issue Purchase order to vendor.
The Receiving department accepts the goods and delivers them to Engineering department. Accounts
payable sends a payment to the vendor. Observe, in this process, that the activity of one department
must be co-ordinated with those of other departments.
Inter-relation information systems integrate the activities of different departments into a single
business system that produces coordinated and appropriate responses to the enterprise’s competitive
environment. The information system provides infrastructure so that the activity can be done faster,
more cheaply, or more accurately, or in some other improved manner. In producing a response, each
department uses an information system to retrieve information system, to store the prior actions of other
departments. It also uses the information system to store information about the department’s own actions
for use by the other departments also. Thus an inter-relation information system is the ribbon that ties
department together so that they produce a coordinated and appropriate response to the outside world.
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Inter-relationship of Functional Management Information System for Revenue Generation
To better understand inter-relation systems, consider the information system that supports a typical
revenue-generation process. The Flow-chart 5.6 shows that process. Sales Material is generated by
Marketing and given to sales people. Sales are generated to solicitations of customers; orders are received.
A sales report is sent to the Marketing so that Marketing can judge the effectiveness of Marketing
Programs. Approved orders are sent to operations, where shipment is created. Accounts Receivable
subsequently sends a billing invoice to the customer, and a payment is subsequently received at the end.
Flow Chart 5.6. Shows revenu-generation process.
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a. The Purchase Function and its Interrelation. The purchase function consists of all those
activities undertaken for procuring goods and services from vendors including expenses incurred and
payments made on a timely and cost-effective basis. In short, purchasing function can be supported by
a number of different information systems. The Flow chart 5.7 depicts one feasible alternative that
involved an integrated database. In this system, purchasing, receiving and accounts payable store their
data in a common database, so that the inter-relations are made to achieve the objective of an enterprise.
The advantage of this Information system is less documentation work and allows departments to more
quickly determine the status of every purchase order, which they placed earlier. It also creates information
that can be used to manage the purchasing process cost effectively.
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Flow Chart 5.7. Showing process and dataflow for purchases function.
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b. The Personnel and Payroll Function. Every business has a personnel and payroll function
to hire and pay account for and administer employees. The nature of the function varies depending on
the size of the company and the nature of industry. In many organizations, personnel and payroll are
divided into two separate systems. The personnel system administers personnel policy, hires new
personnel and evaluates employee, performance, creates compensation plan, and so on. The function
of payroll is the pay employees according to their contracts with the enterprise and the work they
have performed. Payroll and personnel activity flow is shown in Flow Chart 5.8.
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Flow Chart 5.8. Showing process and dataflow for personnel and payroll.
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c. The Manufacturing Function. The manufacturing function is a broad and complicated subject.
Obviously, the process used to manufacture, say toothpicks differ substantially from that of manufacturing
computers, which differ substantially from building jet engines. Flow chart 5.9 shows Inter-relation
functional management informational systems for manufacturing firm.
Flow Chart 5.9. Shows inter-relation functional management.
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Table 5.3 demonstrates capabilities of various functional management informational systems for
delivering goods as per the goal and target sets by the organizing.
Table 5.3. Showing five C’s : Reasons for initiating information systems projects.
Reasons

Explanation

Capability
Great Processing speed

Using the computer’s ability to calculate, sort and retrieve data when
greater-than-human speed is desired.

Increased volume

Providing the capacity to process a greater amount of activity, perhaps
to take advantage of new business opportunities, Often a result of growth
that causes business to exceed the capacities and procedures
underlying the achievements to date.

Faster information retrieval

Locating the retrieving information from storage. Conducting complex
searches.

Control
Greater accuracy and improved
consistency

Carrying out computing steps, including arithmetic, correctly and in the
same way each time.

Better security

Safeguarding sensitive data in a form that makes them accessible only
to authorised personnel.

Communication
Enhanced communication

Speeding the flow of information between remote locations as well as
within offices.

Integration of business areas

Coordinating business activities taking place in separate areas of an
organization, through distribution of information.

Cost
Cost monitoring

Tracking the costs of labour, goods, and facilities to determine how
actual costs compare with expected ones.

Cost reduction

Using computing capability to process data at a lower cost than would
be possible with other methods, while maintaining accuracy.

Competitive Advantage
Lock in customers

Changing the relationship with and the services provided to, customers,
in such a way that they will not choose to change suppliers.

Lock out competitors

Reducing the likelihood that competitors will be able to enter the same
market.

Improve arrangements with
suppliers

Changing the pricing, service, delivery arrangements, or relationship
between suppliers and the organization to benefit the firm.

New product development

Introducing new products that are influenced by information technology.

(Source : James A. Senn. Analysis and Design of Information Systems (New York : McGraw-Hill.)
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CONCLUSION
It is evident from the above discussion that an effective business organization must have an
efficient manager who can make use of vital data for making various operational and strategic decisions
at the right time. This is possible only when organization will have various functional management
information systems. Survival of any organization depends on how effectively the organization is exploiting
new possibilities arising out of new technologies in this millennium.
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FOCUS
5.1. HINDUSTAN LEVER LTD
(Source: Economic Times, January 2003)

Among the earliest adopter of technology in corporate India, Hindustan Lever Ltd (HLL), has set
on an ambitious e-journey. The story of its transformation into what it calls “Click and Brick” company
has all the ingredients of a “dot com” era start-up what with the mega corporation unleashing a wave of
entrepreneurship and a venture capital – type support to its own new breed of e-managers. HLL’s evision emanates from its Project Millennium which was commissioned by chairman Keki Dadi Seth,
who has moved to the parent Lever LLc as a board member, last year to identify growth engines for the
company and draw up a Blue Print for the new millennium. While HLL’s core business of manufacturing
consumer goods still remains, it is reinventing consumer relations applying some of the best e-practices.
Among the first growth engines already under implementation is a unique rural business system, and
Internet-based initiatives. Its rural business system is unique in not only developing specific product for
the Indian rural market but by embarking on an exclusive rural communication and Infotech to take the
products right at the doors of the consumer. It plans to enlist assistance from rural self-help groups to
make its hi-tech rural distribution dream come true.
The story doesn’t end here. It starts here. Even as a traditionally i.e. as a brick and mortar
company HLL had established one of the best distribution systems around the country. And it has won
kudos for consumer satisfaction and quality consciousness both in India and abroad. Now, the same
HLL, which wants to play in the New Economy, has not stopped at merely connecting its existing
stockists and dealers by creating an extranet. Through an initiative which it calls “Consumer Connectivity”,
the company has set up an interactive website for its popular brand Ponds. Its “Hello Hindustan” and
“Mera Hindustan” initiatives in the detergents business as well as events like Close Up Antakshari on the
Net has added a new dimension in getting closer to the consumer. It is also piloting Interactive kiosks for
the Lakme and Pond’s where a consumer to try out how various beauty products will look on the screen
before buying them. Yes, amidst all this it has not forgotten its bread-and-butter, the distribution system.
It is massively strengthening its supply. In the first phase it plans to connect with some 3,000 stockists,
30,000 retailers and 100 suppliers spread over some 1,000 locations.
Yet the most radical, for a company of its size, of transformation shows up the management of
HLL thinks and moves. Following its parent Lever that has invested in a women specific portal iVillage
and Wowgo, HLL is scouting for similar ventures in India. That it has set up a broad stock-sharing
programme, a incubation scheme and is playing a role of a venture cap is another vital facet of this
emerging e-company. HLL’s ultimate dream is to leverage its existing infrastructure to build India’s
premier web-enabled supply chain that becomes the preferred fulfilment engine for e-commerce products
and services. To this end, it will build market-leading B2B and B2C businesses in high-potential areas. In
fact, HLL in its ambitiousness, has shown that its not just internetworking that’s important in the e-era
but a heart transplantation to pump in new blood.
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MANAGEMENT PERSPECTIVE
5.2. Management Perspective
(Source: www.rediffmail.com)

Manvinder Singh Banga at 45 leads India’s most exciting brand marketing company but he
believes that its core strength lies in its technology. In the fact that the simplest products require the finest
know-how. Here, in a rare interview with Pritish Nandy, the chairman of Hindustan Lever describes his
vision for the future.
1. Don’t you see a day coming when as a brand marketing company you will not need to
manufacture the products you are selling ? Slave companies will make them for you.
You will only need to ensure quality standards and effective marketing, which is after
all your core competence.
Ans. It is quite possible. Some of it we are already doing like that. The important thing for us is to
control all the intellectual aspects that determine the value of our products. First of all,
technology. It is very important that we remain at the cutting edge of technology. Does that
mean we have to make the product ? Not necessarily. In some cases, it could be an advantage
to make the product. Then you have better experience, better ability to develop the technology.
But it is not a necessary prerequisite. What is more important is that you have the latest,
cutting edge technology.
2. What cutting edge technology can there be for soaps and shampoos ?
Ans. You would be surprised, Pritish. It is commonly believed, I know, that everyday products do
not need technology.
3. Or they need just low edge technology, to be more accurate ?
Ans. I would completely dispute that and I am ready to argue with anyone on the subject. You
need, in fact, the latest technology for everyday products. Why ? Because it has to be relevant
technology. It also has to reach the consumer at a very affordable cost.
4. So cost efficiency drives this technology ?
Ans. Yes but it is not just cost efficiency. It has to also benefit consumers at the appropriate cost.
So, in fact, in some of our cheapest products we deploy the highest level of technology. It is
exactly the opposite of what is commonly perceived. Let me give you an example. Salt.
People commonly think salt is salt. Kya hai isme ? Actually we have been working on salt
technology for some years now and we have some fantastic richness in learning. We are now
able to provide salt that gives very good nutrition value to children because of the stability of
the iodine. It is a very small thing but it is damned difficult to do.
5. Were you doing this prior to the law that forced salt marketers to put iodine in the
salt ?
Ans. Yes, we were doing it much before that. That was our strength. But, to return to your original
question, after cutting edge technology comes another important factor : The lowest possible
total supply chain cost. And that is a combination of deployment of capital, the use of labour,
and proper and effective distribution throughout the country. You have to make the most
rational decisions that trade off these three factors against each other and arrive at the lowest
total system cost. That is very important. The third very important factor, and these are in no
order of priority, is making sure that you are providing the consumer exactly what she wants.
Not just today but what she wants tomorrow and the day after.
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6. This means you have targeted your consumer clearly as a she ?
Ans. Yes, largely. For household products, which are our mainstay, the housewife is most important
because she uses the products. There are many places in rural India where the husband
makes the buying decision but I would say the housewife is more important because she uses
the products. You can make a buying decision once but the person who uses the product will
make the repeat purchase decision.
7. In other words, I guess you see yourself as empowering the Indian woman ?
Ans. Of course. Without doubt. I think the Indian housewife is an unusual lady. She is an astute
person. Very astute. She is very conscious of quality and even more conscious of good value.
That is why we respect her so much.
8. Don’t you think a sea change is taking place in the entire distribution system for
products such as yours with the coming of the Internet ? A paradigm shift as it were.
Ans. Sure, it will happen. It is happening all over the world and it will happen here as well.
9. But won’t this reduce your supremacy as a distributor ? Won’t it democratise the
game and bring up many other players ?
Ans. Changes that are happening all over the world will happen here as well. But don’t forget the
simple fact that the speed of change here will be governed by the speed at which the Internet
actually penetrates the population.
10. But technology could accelerate that pace of change. Internet television, for instance,
could increase Internet users by many times overnight.
Ans. Right. Speedier convergence will bring about fundamental and real change. But that will open
up more opportunities for us. It will give us many more avenues to reach our consumers, to
talk to them. That is the main benefit of connectivity is it through the Internet, mobiles,
television. Let us take television as an example. Eight years ago there was just one channel,
one programme on which all of us had to go on. When Mahabharat was being broadcast
every single advertiser had to be on that. There was no other choice. So whether you liked it
or not you were one among 80 commercials on a chain length talking to 200 million people
who were all switching on to that one show. Contrast that with today where you have multiple
satellite and land-based channel and programme options. You can be far more selective about
your target audience in terms of kind of person you want to address or her geographical
location. It is a marketer’s dream comes true. It is wonderful for us.
The kind of connectivity you are talking about, when it happens will once again become a
tremendous opportunity for us. And, as far as distribution is concerned, physical distribution
still has to happen. All that this connectivity means is that you can communicate better with
your customers and your clients. That is why we see all this change very positively. We see it
as an opportunity, not as a threat.
11. How are you developing this opportunity ?
Ans. We have a team of people who are constantly monitoring these developments and they are
doing all the experimentation. They are in constant touch with all the technology providers to
know where technology is going. We are working at multiple levels to see how we can use the
changing environment to grow and strengthen our role. We are sure we can use it to our
advantage as changes occur in the environment.
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CASE STUDY
5.3. I.T. Enbled Services
The IT-enabled services (ITES) space is abuzz. The Indian IT industry, its apex associations such
as Nasscom and the Government have struck a bullish note. The sector is witnessing changes that
include takeovers and strategic mergers. And to top it all, the distinction between IT services providers
and ITES players is set to blur.
Industry watchers feel the sector is headed for increased bundling of IT outsourcing and BPO
contracts. IT services providers such as Infosys, Wipro, Satyam, HCL Technologies, Hughes and
Mphasis have already entered the ITES market. The software services major Infosys Technologies has
made a swift entry into the business space with Progeon, its BPO subsidiary. The company plans to
build capacity to host a 1,000-plus seat facility in Bangalore. Not to be left behind, a host of other
companies including Silverline, VisualSoft, Goldstone and smaller firms such as Fortune Informatics
have announced their foray into the space. And what’s pushing them all in this direction ? Industry
watchers feel it’s the global trend towards bundling of IT services with ITES and the pressure on large
Indian IT service vendors to seek newer avenues of growth. And pitching in to prove a point is a
Nasscom study commenting on supply-side forces, which maintain that several large BPO contracts
have been tied together with the underlying IT services. PWC, for instance, is providing backoffice
processing and SAP support to BP.
According to K. Thiagarajan, Director, Satyam Computer Services Ltd, who handles the company’s
corporate strategy and communications, synergies accrue between services and the ITES sector in
several ways—end-to-end offerings to the customers beyond just IT services provide for greater traction
and engagement. These help leverage managerial and operational expertise in large engagements, processes,
hard and soft infrastructure building and sustenance. This enables companies to leverage the sector
knowledge gained over the years in specific verticals and competencies.
Further, BPO services delivery to customers through an IT-enabled remote mode will involve
several aspects and some of them can be quite sophisticated, says Thiagarajan. “Our customers are
looking at our foray positively. In fact, one of the reasons for us to get into BPO is the interest expressed
by our customers in getting such services from us,” he says.
According to the President of Nasscom, Kiran Karnik, in the fast-changing world of technology,
a company must constantly re-invent itself and look for growth opportunities by broad basing its portfolio
of products and services. On software companies entering the ITES sector, Karnik feels ITES offers
great potential, since Indian software companies already have the technology expertise and client
relationship and can now extend their portfolio to BPO services. Besides creating an additional revenue
stream, it offers opportunities for growth by tapping outsourcing projects in new markets. On the
opportunity for Indian companies, Karnik says “today, fewer than 35 companies have offshore IT
services spend to India, but worldwide, over a thousand customers outsource less than one per cent of
their IT budgets, which suggests that a huge latent demand exists.’’ And this exists across a wide range
of processes as well as multiple verticals. The Nasscom survey indicates that banking and insurance is
likely to provide the most opportunity driven by the cost base and big scope for offshorable processes
in these verticals.
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Advantage Wipro
In a swift and deft move, Wipro has acquired critical mass following the acquisition of Spectramind.
It plans to deliver value to its BPO clients in three stages—through improved cost efficiencies by
moving operations offshore, improved process efficiencies and continuous process improvements using
Six-Sigma tools. According to the Chief Executive Officer of Wipro Technologies, Vivek Paul, “the
addition of the new services will enhance the value of our customer relationships as they can rely on our
experience and processes for these services as well.’’ With Wipro’s proven technology base in secondary
and tertiary customer support service, this will add a new dimension to the company’s business focus.
With Spectramind, Wipro has strengthened its BPO offerings with the inclusion of backroom processing
services and customer contact services. The company has identified BPO as a key strategic initiative
and growth driver.
Destination India
Industry data and analyst reports indicate that India is likely to grow as a destination of choice for
ITES. The revenue from ITES out of India grew at 69 per cent over the previous year to $1495 million
in 2001-2002. Within ITES, the fastest growing segment was customer interaction or call centres,
which grew at 123 per cent. This segment is expected to grow to $21 billion by 2007-2008. The
Nasscom report concludes that IT-enabled outsourcing is permeating every element of the value chain,
providing tremendous opportunities for players. In recent years, most of the Fortune 500 companies
have started concentrating on their core competency areas and outsourcing non-related ones to other
specialist organizations. Industries that are actively outsourcing include the airlines, utilities, banking,
insurance, hospitality, financial institutions, consortia of legal firms and large manufacturing companies.
Changing Trends
As outsourcing’s reach broadens, some dramatic patterns are emerging. Earlier, companies used
to outsource in areas such as manufacturing where cost considerations were paramount. Now, they
outsource even day-to-day functions such as facilities management and information services maintenance.
The current scenario, the Nasscom report points out, indicates that during 2002-2003, ITES will
no longer be limited to traditional areas of management and services such as call centres. Specialised
companies will begin catering to human resource requirements of clients or catering to mission-critical
requirements such as e-infrastructure management and customer relationship management, not to mention
research and development centres. While the Indian ITES market is segmented along a few lines such as
customer interaction services, back-office operations, transcription/translation services, content
development/ animation/engineering and design/GIS, a whole range of new areas such as remote
education, data research and management is set to open up. Like the software services market, the ITES
business is also predominantly US-centric, accounting for about 85 per cent of the global opportunity,
followed by Europe with 10 per cent and others 5 per cent.
The Chairman and Managing Director of VisualSoft Technologies, D.V.S. Raju, has said that the
ITES opportunity is a logical step for software services firms as they have the technical capability to
address diverse business requirements. However, in some ways it is a scale-down in terms of the technology
direction for software services firms. “This is being addressed by most companies by establishing a
separate subsidiary to handle ITES exclusively. The overall slowdown in the industry has necessitated the
entry of software services firms into ITES. This, in turn, has forced major corporations to deal with fewer
vendors. As they cut down on the number of vendor interactions, they feel comfortable interacting with a
few of them who can handle, end-to-end, all their technology requirements,’’ says Raju.
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Satyam Computer has also announced the formation of a separate subsidiary, Nipuna, to address
the ITES business. It is in parleys with about 20-25 enterprises and is also looking at roping in strategic
partners. Recently, the Satyam Computer Chairman, Ramalinga Raju, said the company had constituted
a task force to draw up strategies and business development plans. It planned a 250-seat facility expandable
to 750 seats and was in the process of establishing a facility for ITES, he said. Significantly, the
company was looking at inorganic growth. C.K. Shastri, Managing Director, Fortune Informatics Ltd,
says his company decided to take the franchisee route to tap the digital conversion space. This model,
while helping it tap business, will keep investment levels down. The company, which provides document
management solutions through its software product Papyrus, has teamed up with several majors and
expects this association to bring business.
Projections Stay Rosy
And the projections for ITES sure are rosy. Gartner-Dataquest has projected the global ITES
market to grow from $125 billion in 2000 to $301 billion by 2004. On the other hand, PWC has
projected the global market at $200 billion by 2004.The Nasscom-McKinsey report has scaled up the
ITES export potential and has projected it at $21-24 billion by 2008.
The business potential, as projected by Nasscom, is huge. Nasscom expects the industry to
witness multiple off shoring approaches that vary by process and customer characteristics and this will
evolve over a period of time as customer interest in off shoring explodes. “Huge requirements from
customers, coupled with India’s sustainable value proposition to meet their needs, is likely to result in
the continued growth of the segment in India and the emergence of the home-grown third party market
will further fuel the growth of the sector,’’ says Nasscom. And if the success stories of ITES in the
country on the likes of GE Capital, Citibank, British Airways and HSBC are any indication, this can only
get better. All said and done, boom times are ahead for the ITES sector. Looks like this growing business
has the potential to do what the software industry has done to the country by creating the India Inc
brand.
An Aptitude For Altitude
The climb’s getting more challenging but can everybody make it ? After all, every segment calls
for the right skill-sets, right focus and strategies. So who are the ones who’ll reach the top ? Bhupinder
Ahuja, analyst with Deutsche Securities, says IT services companies have distinct advantages that
could make them long-term BPO winners. For existing clients to whom these services can be offered,
sales and marketing support and infrastructure ramp-up capabilities are some of the advantages. The
challenges include managing people with different skill-sets, attrition, managing redundancies and higher
fixed cost investments.
“While most companies have announced entry into the BPO space, not everyone will be able to do
well unless they carve out a niche business space. Since ITES contracts may mean long-term business,
this will involve proper due diligence and more careful evaluation by overseas corporations,’’ Ahuja
says. Venture capitalists too have evinced interest but there is a need for caution, say industry watchers.
While outlining the strengths of the sector, Nasscom, in its action plan, seeks to encourage members to
adopt quality standards and establish a methodology for certification.
It was early days when the ITES business took off in India with some transcription-related business
coming in here. As more players joined the bandwagon, without addressing quality-related issues, they
lost out gradually and only a few of them are in business now. Efforts are on now to bring in quality
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standards. For instance, the Carnegie Mellon University and Satyam have come together to develop
quality certification in this space. But it will be a while before companies adopt them. Companies big and
small have entered the space but it is a tough task to make the right call. And the ones who read the
roadmap right will win.
The Case
Analyse the environment for entering RASHTRA, a IT enabled service provider to enter in Indian
market. The company is aiming at a growth rate of 30% in the first year. They wanted to enter FMCG
and financial service industry. Will their attempt be a success ?
Chapter Review Questions
1. Explain Marketing Information System.
2. Discuss Human Resources Information System and narrates how it helps the organization for
JIT management of inventories.
3. Explain the content/structure of MkIS.
4. How MkIS helps a marketing manager in delivering his duties.
5. Narrate Accounting Information System with examples of your choice.
6. Explain posting cycle and transaction recording in an accounting information system.
7. What do you mean by Manufacturing Information system ? Explain.
8. Describe steps involved in MRP-II system design.
9. Comment on the interrelation of information systems and explain how it helps the organization
to accomplish its goal.
10. Explain the reasons for initiating Information system projects in India.
Discussion Questions
Discuss various functional Management information systems of a service and manufacturing
organization. How IT helps these organization to optimise the profit, brand loyalty, customer relationship
management, loyalty of their customers. Also explain The importance of People soft and SAP in optimising
profit of a global company.
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Fundamentals of Computer Systems

6.1. INTRODUCTION
A computer is a high-speed electronic device capable of performing arithmetic and logical operations
and of sorting and executing a set of instructions, which will enable it to perform a series of such
operations without manual intervention. The acquisition, processing, storage and dissemination of vocal,
pictorial, textual and numeric information by microelectronics based combination of computing and
telecommunications. Computers can provide distinct advantages in MIS. Computers allow faster
calculations, efficient storage and retrieval of information and quick response to information needs.
Computers provide a vital database in situations where in bulk data processing involving complex
calculations with multiple variables at greater speed and accuracy.
Computers can be classified in two distinct types such as Analog and Digital Computers. Analog
computers do not deal with the direct computing of numbers. A typical analog device is the speedometer
of a vehicle. The wheel rotation motion is converted into numerical indication. Analog computers are
used for scientific applications and other applications in process control and engineering. Digital computers,
on the other hand, work directly with computing numbers. They do not deal with physical magnitudes.
Numbers are processed in some form of binary or other codes.
6.2. FOUR GENERATIONS OF COMPUTERS
Computer Industry has witnessed very rapid technological progress in the last four decades. The
technological development is often referred to by the term “Generation”. There have been four generations
of Computer hardware.
a. First Generation. First Generation of Computers (1946 to 1959) made use of Vacuum Tubes.
These machines required high amount of electrical energy. These machines were large and occupied
considerable space. The first generation computers were designed mainly for scientific applications.
b. Second Generation. The use of solid-state devices marked the Second Generation of Computers
(1959 – 1965). The major innovation was the solid-state devices, that is, transistors in the place of
vacuum tubes and the utilization or magnetic core storage. The computers started becoming smaller,
faster and more reliable. Programming methods also became efficient.
c. Third Generation. The innovation of Integrated Solid State Circuits marked the Third Generation
of Computers (1965 – 1970). This generation is also known for substantial improvement in the secondary
storage devices. New input-output devices like visual display units (Terminals), magnetic ink readers and
high-speed printers were introduced. The multiprocessing and programming was made possible in third
generation computers. The third generation provided substantial benefits over the previous two generations.
d. Fourth Generation. Introduction of Microprocessor is the hallmark of the fourth generation
of computers. A microprocessor in itself is a small unit capable of performing arithmetic logical operations.
Microprocessors bring about the Personal Computer solution and the size and cost of computers came
down substantially.
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6.3. TYPES OF COMPUTERS
The major consideration for classification is the speed of the processor, the extent of Internal and
External Storage, the costs and the physical size of the equipment.
6.3.1 Old System of Classification
a. Super Computer. Super computer is mainly designed for complex and high volume processing
requirement. The cycle time for a typical super computer is 4 nana seconds, that is 4 billion of a second.
This is six times faster than the larger mainframe computer. One of the super computers-PARAM 1000
today has the computing capability, which is equivalent to about 40,000 IBM PCs.
b. Mainframe Computers. In the 1960s the computer manufacturers aimed at producing larger
and faster computers for commercial applications. These computers were designed mainly for centralised
data processing activity within the organization. The result was that the computers started becoming
larger and larger. These large computers are generally termed as Mainframes. The mainframe range of
a manufacturer displays an increasing CPU speed, Primary and on-line secondary storage capacities
going higher as we go towards the higher level family version of the mainframe. Mainframes have
distinct advantage of having largest collection of software application packages for end-user tutorials.
c. Micro Computer. A microcomputer is the smallest general purpose processing system that can
execute program instructions to perform a wide range of tasks. A microcomputer has all the functional
elements that are found in most of the larger systems. Microcomputers are either based on a single
silicon chip or a group of chips that enhance the processing capability of the microcomputer. IBM
personal computers use Intel microprocessor chips such as Intel 8088. Intel 80286, Intel 80386, Intel
80486 etc.
6.3.2 Modern Classification
a. Personal Computers. They are user-friendly microcomputers commonly employed for various
individual and business purposes.
b. Client server Systems. They are serially or parallel connected computer networks for executing
complex business problem. Flow chart 6.1 demonstrates various sequence of activities taken place in
the system.
Flow Chart 6.1 showing Client server systems.
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c. Parallels Computers. Many computers are connected together and they perform different
programs in a parallel manner. For e.g., in India Center for Development of Advance Computing (CDAC)
is typical example for the effective usage of parallel computers and Electronic Corporation of India‘ANUPAM’ also uses parallel computers to perform various operations effectively.
6.4. LAPTOP AND NOTEBOOK
They provide mobile computing technology. These are battery-operated portables and can be used any
time and anywhere. Laptop computers are small enough to fit on the lap of a user; notebook computers
are even smaller. Some popular portable computing devices and applications are shown in Table 6.1.
Table 6.1. Showing portable computing devices and their applications
Weight

Description

Pocket devices

< 454 g

Pocket-size machine for organizational
applications

Hand-held computers

< 454 g

8086-based machine which has a
capacity to access to the data present
in different files to satisfy the revised
need, requires writing the necessary
application programmes every time.
This is difficult and time-consuming
process.

User
A mobile user who does
not need communication
capabilities.

6.4.1 Ultra-Small Computers
AN ENTIRELY new generation of powerful ultra-small computers and electronics devices is one
step closer, according to researchers at the University of California, Berkeley. The two groups have
succeeded independently in making lattices that they say will for the first time enable nanowires to be
constructed with otherwise incompatible materials. Such mixed bundles are essential to making electronic
and other devices on a smaller scale. This is a major advancement in the field of one-dimensional
nanostructure research. The impact could be tremendous. Based on the findings of both research
groups, tiny components known as nanowires, that meld together a variety of materials, could soon be
routinely and cheaply built using little more than a special mixture of gases deposited on a foundation
material. The report by the U.S. team of three researchers details how they successfully fabricated
‘super lattice’ nanowire, so named because the nanowire’s cylinder-shaped nanoscopic bundle interweaves
substances with different compositions and properties.
As a result, well-defined junctions and interfaces with potentially important functionalities were
incorporated within individual nanowires. Those working in field of nanotechnology have long sought
such a means to bring together materials on the nanoscopic scale that otherwise would be structurally
incompatible. Like conventional builders—who rely on a mix of concrete, wood, metals, plastics and
paints to construct comfortable and energy-efficient homes and offices—nanoengineers, by mixing and
matching different elements, hope to create entirely new classes of nanoscale products or systems that
would revolutionise everything from energy production to manufacturing and assembly. In the field of
electronics and optics, mastery of these nanoscale ‘heterostructures’ should lead to devices too small to
see with the naked eye, but equal to or better than today’s hand-size electronics.
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Today’s personal computers rely on a series of small junctions that connect components that have
properties necessary for proper functioning. Given the laws of physics and real-world manufacturing
demands, radically scaling down such functionality is difficult. The research findings in California and
Sweden promise to make ultra-small-scale devices practical. ‘Growing’ a nanowire can be done either
with vapour deposition from stockpile of speciality gases, or with a laser aimed at a target material to
produce a specific vapour, or both. Single nanowires can control current flow, emit light, process or
store information or dissipate heat—but at extremely small scale. Nanowire production is both rapid and
economical. In just one hour, millions of nanowires can be made at minimal expense, the report added.
Yet when they are back in their offices, they still need to read and write longer text, access
company websites or whatever. The Tablet—pen-writeable in one avatar, standard keyboard-backed PC
in another, might be the answer to their prayers. But what of the rest of us ? The overwhelming majority
of PC users have clearly segmented needs. Do they need a crossover product ? Maybe; maybe not. But
chances are that for the first few months after it becomes available, many are going to be groping with
their hands like the six blind men feeling the elephant. One person will say : “Hey! This is just a notebook
PC, with bells and whistles”. Another will think : “This must be a souped up Pocket PC!”. If enough
customers feel that whatever it was hyped up to be, the Tablet PC delivers something useful—then it
will click. Otherwise this will be jettisoned without a second thought... just another of those ideas
launched into Cyberia, that seemed great but found no takers.
6.5. HARDWARE AND SOFTWARE
A typical computer system consists of two elements, Hardware and Software. The Computer Hardware
comprises of all the Physical Equipment necessary for computer processing. Software is a set of
instructions to make the hardware platform perform the desired tasks. The software includes all the
non-hardware elements of a computer system including programs, programming languages and
documentation.
6.5.1 Computer Hardware
Two most important characteristics of hardware in a computer are speed (the rate at which the
computer can process data and instructions) and size (the amount of memory required to store the data
and instructions). Computer processing time is measured in millionths of a second; the number of
instructions processed per second is expressed in MIPS (millions of instructions per second). The units
of time and size used to describe a computer are as follows :
Unit

Size of Memory

Byte

8 bits

Kilobyte (KB)

1,000 (103) bytes*

Megabyte (MB)

1,00,000 (106) bytes

Gigabyte (GB)

1,000,000,000 (109) bytes

Terabyte

1,000,000,000,000 (1012) bytes

* Actual value is 1024 bytes.
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Computer Hardware consists of a variety of devices. The hardware devices are normally classified
by the function that they perform. The important hardware devices are as follows :
¾ Input Devices
¾ Central Processing Unit
¾ Storage Devices and
¾ Output Devices.
a. Input Devices. Input Devices help in capturing the data, which is used as in input in the
processing cycle. These devices help capture information or data from the external environment into a
computer system. Some of the most common input devices are listed below :
¾ Punched card readers
¾ Paper tape readers
¾ Magnetic tape readers
¾ Keyboard
¾ Mouse
¾ Optical scanning devices
¾ Digitizers and
¾ Sensors.
There are specific input devices, which are used for specialty applications. These include
spectrophotometers, solenoid valves, MICR readers and so on. Exhibit 6.1 shows the list of major input
devices in detail. The Input devices help in capturing the data from available sources to process the same
in the Central Proceeding Unit (Commonly known as CPU).
Exhibit 6.1. Showing various input devices
Input device

Description

Key board

101 keys are available in normal computers and 120 keys are
seen in advanced keyboards.

Light Pen & Mouse

They are used to have better direct access to computers.

Magnetic ink character recognition

Mark sense reading is generally used to identify the ink marks
of various characteristics used in bank cheques.

Optical character recognition

Recognizes characters of various styles and compares it with
styles stored in Computer It can read 2400 characters per
second.

Barcode recognition (BCR) :

BCR reader may be a scanner or a light pen. This device is
linked to a computer through the input unit (E.g. : Super Market,
Library etc.).

Card reader

Through this, punch cards are read and translated.

Paper tape reader

Rows are called channels and Columns are called frames
Each row holds a character divided into 8 channels. Data is
punched off-line using a special keyboard and read by a reader.
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b. Central Processing Unit (CPU). The Central Processing Unit is the core-computing element
of a computer system. It is considered as heart of a system The CPU that performs the processing
function, which is governed by predetermined instructions or programs. Central Processing Unit (CPU)
has three main components. The first component is the control unit. It interprets and initiates executions
of program instructions. The second component is the Arithmetic and Logical Units (ALU). It performs
the calculations and logical operations. The third component is the memory. It stores the program
instructions as well as the data until they are needed. The memory may be Random Access Memory
(RAM) or Read Only Memory (ROM). Fig. 6.1 shows the organization of a computer.

Arithmetic and Logical
Unit (ALU)

Input Unit (I/P)

Memory Unit (MU)

Output Unit O/P

Control Unit (CU)

®

Flow of instruction

. . . . . Control Signals

Fig. 6.1. Showing central processing unit (CPU).

c. Storage Devices. The memory within the CPU is called as primary memory. The memory,
which is outside the CPU, is called as secondary memory. Large amount of data needs to be stored in
computer systems. The term Secondary Storage is used to refer to data storage that is external to the
Central Processing Unit. The devices of Secondary Storage are Magnetic Hard Disks (Commonly called
Winchesters), Floppy, Magnetic tapes, Drums, Cartridges etc.) Storage devices consist of primary and
secondary memory devices : Again there are four types of primary memory :
1. Random Access Memory (RAM) (Volatile Memory). Memory in which data and instructions
are stored temporarily. RAM loses its contents when the power is turned off or fails.
2. Read Only Memory (ROM) (Non-volatile Memory). Memory in which basic instructions
are stored permanently. Programs and instructions that are used frequently, but not changed
quiet often, and ‘burned in’, meaning etched into ROM, by the hardware vendor.
There are two variations of ROM - PROM and EPROM. In programmable read only memory
(PROM), there are customised data and instructions, which are non-erasable, etched on a
chip using special equipment. In erasable programmable read only memory (EPROM), the
instructions etched on the chip, which can be erased and rewritten, using ultraviolet rays.
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3. Cache memory (Volatile memory). Since cache memory is physically located closer to the
CPU than RAM, the computer can retrieve information from cache memory more quickly.
Cache memory is more expensive than other types.
4. Registers (Volatile memory). This is a type of special storage that holds data values,
programming instructions and memory addresses. Registers are located in the ALU and the
control unit; they are designed to increase the efficiency of the CPU. Types of registers
include accumulators, address registers, instruction registers, and general-purpose registers,
which hold various types of data.
5. Secondary Storage. It is a non-volatile memory that resides outside the CPU on devices such
as magnetic disks and tapes. Data is stored on secondary storage devices, which can be
retrieved, and put into primary memory, where it is processed, and then it is transferred back
to secondary storage. There are two types of secondary storage : (a) Sequential storage—
Data can be accessed and retrieved only in the order which is essential for online systems
where information must be processed as it arrives and (b) Random storage Data can be
assessed and retrieved as per end-user’s convenience.
6. Mini Megabyte Memories. WHEN APPLE Computers
first unveiled the new personal computing model, the
iMac, its many radical features won praise — but one
departure drew howls of protest. The standard machine
came without a floppy disk drive. You could attach an
external floppy drive—at additional cost. But the
company suggested that floppies were passes anyway
and only those too old fashioned and unwilling to change,
would need one. But before we say ‘hello’ to the new
world of mini megabyte memories, let’s say our
goodbyes : the floppy has served us well and deserves
a final salute. It was invented around 1971-72 by a
team of engineers at IBM let by Alan Shugart, as a
means of loading programme code into the ‘Merlin’, a disk pack storage device that backed
up the company’s large mainframe computers. The first floppy disks were 8 inches (over 17
cms) in diameter and were read-only devices that held 100 KB of data; in other words you could
not rewrite the floppy.
By 1973, these floppies became re-writable and the capacity expanded to 256 KB. The IBM 360
mainframe computers that were used in large number in India, in the mid 1970s, featured these 8-inch
floppy disk drives as data entry systems. The floppy that many of us can still remember using with the
early personal computers, was the 5.25 inch read/write type that were introduced in 1976, developed by
IBM for Wang Laboratories, makers of the world’s first ‘portable word processor’. It was available in
a variety of formats : single sided, double sided, double sided-double density—and capacities ranged
from 360 K through 640 K to 1.2 MB. The world’s first personal computer, the IBM PC, unveiled in
1981, had no hard disk — just two 5.25-inch floppy drives. HCL in India had already launched its own
pre-IBM PC, called the “Workhorse”.
You loaded your floppy-based software : operating system, word processor, spread sheet and data
base, using one drive and saved your work using the other drive. Life was simple! In 1981, Sony shrunk
the size of the floppy to 3.5 inches (7.7 cms), encased it in hard plastic and marginally increased the
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storage capacity to 1.44 MB. It has remained unchanged in the two decades since—except that the price
has dropped from around Rs 50 to Rs15 apiece. The need to transport larger—mainly pixel-rich picture—
files began to be felt in the mid-to-late 1980s. There were many answers, including some ‘super disks’;
but only one, Iomega’s Zip disk, survives. This had two main capacities : 100 MB and 250 MB on a disk
only marginally larger than the 3.5 inch floppy. But it required a separate drive—and the vast majority of
PC users preferred to stick with the smaller capacity of the standard floppy because it was just that—
a standard : where ever you went, you could be sure to find a PC with a 3.5 inch floppy drive. The
advent of the Compact Disk of course, provided vastly enhanced storage capacity—up to 650 or 700
MB at prices only slightly more than that of a floppy. But it was never a competitor to the floppy because
most blank CDs ( except costly re- writable types) can be written or “burned” only once—and that too
on special Read/Write drives that the average PC does not have. The time was certainly ripe for a new
kind of storage medium that was as simple to use and reuse as a floppy disk; and that which had much
higher capacity and one that could be transported very easily.
Flash Storage Devices
The answer was no ‘flash in the pan’ but rather an elegant if (as yet) pricey solution that seemed
to meet every item on one’s wish list. Flash is a kind of memory that comes in extremely compact sizes
(almost all digital cameras except the floppy-based Sony ‘Mavica’, use flash to store your pictures). For
about nearly an year now, manufacturers worldwide, have been coming up with flash-based storage
devices that can be connected to the Universal Serial Bus (USB) port that is becoming increasingly
standard with PCs. These USB Flash devices can store anything from 8 MB to 1000 MB ( 1 GB) and the
size hardly varies : typically these dinky little devices look like those stubby highlighter pens or like a
small cigarette lighter. They sport a USB plug, which you connect directly to the USB port of the PC or
notebook. Dioneer, Transcend, ThumbDrive, DiskOnKey are some of the brand names of these
minimegabyters. Perhaps the best known, and typical of the currently available technology, is Sony’s
MicroVault, launched earlier this year. It comes in four sizes — 16, 32, 64 or 128 MB. The last, has a
capacity equal to 90 of today’s 2.5 inch floppies. With very little hassle, one can transfer data to and
from the MicroVault at speeds around 1.5 MB per second. Since this is a ‘plug and play’ USB device, no
special software is needed. You can drag and drop files between PC and the USB flash device. Some,
but not all, these storage devices, have security features that allow you to partition the contents, leaving
a portion in the free domain, but protecting more sensitive files with a password.
So what’s the catch ? The asking price, for starters. USB Flash storage is still quite costly. Typical
prices are $ 30-40 equivalent for the minimum 16 MB model, going up to nearly 50-55 dollars for 32
MB, around $150 for 128 MB and a whopping 800 dollars for 1 GB. But the attractions are so obvious
that the demand is expected to drastically drive down prices. Extremely rugged (being flash, there are no
moving parts, no messy rotating drives like the floppy), extremely handy (weighing 25-30 g), the USB
flash devices are so portable that they have come to be known as ‘Key chain’ storage — indeed some
models, come on a key chain. Another point : they don’t require a power source, ‘stealing’ what little
they need from the USB port. Meanwhile those who tend to get nostalgic about their hardware should
begin gearing up to perform last rites on any failing floppy drives—because come 2004, they might not
sell them any more.
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d. Output Devices. The result of data processing is called output. The output of the computer is
transmitted through devices, which are called output devices. The output of a computer can be obtained
in different forms such as Hard copy on appears, Magnetic form output on magnetic media, on the
display screen or on photographic material. Depending on the form of the output, different output
devices are used. Some of the more common output devices are :
¾ Visual display units (VDU)
¾ Printers
¾ Plotters
¾ Magnetic Disks
¾ Microfilm Units and so on.
Following are the major output devices as shown below :
Exhibit 6.2 Shows the major output devices
Output Device

Description

I. Visual Display Unit.

It is known to be both input and output device.

II. Printers

It could be classified as follows :

A. IMPACT PRINTERS
1. Line Printer

It can print 132 to 136 characters per line.
Generally used to print large quantity outputs.
Speed : 200 to 3000 lines per minute.

2. Dot Matrix Printer

7 x 5 Matrix of pin fixed on a movable printer head.
It can print 50 to 600 characters per second.

3. Daisy Wheel Printer
Output Device

Speed 20-80 characters per second.
Description

B. NON-IMPACT PRINTERS
E.g : Laser / Xerographic printers.

In these printers, an electronically controlled laser beam traces
out the required character, which is to be printed on a
photoconductive drum. The drum attracts an ink tone on to the
exposed areas. Then, this image is transferred to the paper.
Speed : 10,000 lines per minute.

III. Plotters

Used to draw graphs & figures using computer.

1. Flat bed plotter

Flat bed & pen’s fixed on a sliding carriage.

Drum plotter

It is in a drum shape and used to plot repetitive information in
a periodic manner.
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1. Printing With a Laser Burst
Once, laser printers were for those who wanted quality output — and were prepared to pay a stiff
price for it. Technical tricks have now enabled manufacturers to offer cheaper machines, almost in the
price range of inkjets.
HP e-enabled LaserJet 1200- (Inset) HP Printer-Scanner-Copier LJ 3300 : Samsung entry
level printer ML 4600 and IBM Info print 1116.
One of the great unsung heroes of the imaging business is a an American patent lawyer named
Chester Carlson, who in 1938, invented a dry printing technology, using a light sensitive drum and a
black powder. For 10 years, his invention found no takers— till a small company called Haloid, finally
bought the rights. They called the process Xerography (Greek word for ‘dry writing’) and shortly
thereafter, renamed themselves as the Xerox Corporation. Last month Matt Lake in The New York Times
traced how the technology behind today’s laser printer, is derived from that of xerography. Indeed, the
Xerox Corporation, was one of the pioneers of the modern laser printer. The other was the Japanese
company, Canon, which in 1984, licensed the U.S.-based Hewlett Packard (HP) to use its laser ‘print
engine’. It was an inspired decision for HP, then a Palo Alto-based company, better known for its test
and measurement product line. In both the electrostatic copier and the laser printer, the image of the
page is formed on a drum that is coated with a substance that allows it to hold an electrostatic charge.
The area of the drum is same as that of the paper on which the image is to be printed. The charge on the
drum varies with the blacks and whites of the image. This charge is transferred to a black powder or
toner, which then adheres to the paper and is fused by heat. While a copier illumines the original
document placed on a sheet of glass, the laser printer works on a digital file of the document and paints
it on the drum using a laser light. The drum and the cartridge containing the toner usually form a single
unit in a contemporary laser printer, which is thrown away after 2000-3000 copies, have been taken and
replaced with a fresh unit. In most copiers, the two are separate and only the toner cartridge is periodically
replaced. Unlike a copier, where the original is available on the same machine, a laser printer has to deal
with an ‘original’ that resides elsewhere — in the computer which controls it. So it needs to have all
information about a page to be printed in its own memory, before it can get down to work. This
information must be communicated to the printer by the PC — and this is where many of the innovations
in laser printing have taken place in the last decade.
A standard A4 sized sheet of paper at a laser printer resolution of 600 dots per inch ( DPI)
produces 33 million dots — a lot of dots to be described in a fraction of a second. This is what is called
Page Description Language (PDL). In the early days of laser printing, this was a laborious process,
where the original document was bit-mapped if it was a picture and described in the ASCII language if
it was a piece of text. In 1985, Adobe ( makers of Photoshop and other imaging software) created a
special language to quicken the process PostScript — that was good for extremely high resolutions like
2400 DPI. HP had its own version called Printer Command Language (PCL) — which explains why
printers say they are PostScript Level 2 or PCL-6 compatible. These standards are still followed by
middle-to-high-end laser printers and they require that the printer has a fairly good resident memory to
store the PostScript or PCL data that flows from the PC. Hence printers had to include a good chip
called Raster Image Processor (RIP) and a RAM memory to back it up.
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In their efforts to cut the manufacturing cost of laser printers, many makers thought : “Why
should we build so much processing power into the printer ? Why not use the power of the PC itself to
do this work ? ” Such printers are known as GDI printers since they use the Graphics Device Interface
(GDI) of Windows ( or QuickDraw in the case of Apple PCs) to translate or ‘render’ the page into printready format and use the printer just as an obedient print engine, nothing more. That way you don’t need
a fancy processor and a lot of RAM inside the printer, maybe just 1 MB to 4 MB for buffering the pages.
There is a price to be paid : GDI printers will be slower than PostScript/PCL laser printers and rarely
give print speeds above 10 pages per minute(PPM).
However this small compromise has helped makers cut prices drastically — and for the first time
in India, they are available at unheard-of prices for laser printers : in the Rs. 13,000 — 16,000 range. In
general there has been a fall of 10 percent in the price of laser printers in 2002 compared to last year (a
steeper fall than what inkjets experienced). HP last week, offered the Laserjet 1000, a 10 PPM, 600 DPI
printer for Rs. 17,000 throwing in a free Web camera. Samsung who made an aggressive entry into the
Indian laser market, in late 2001, offers the ML 4600 an 8 PPM, 1200 by 600 DPI printer for Rs.
12,499, though some advertisements in the India media give the price as Rs. 16,999 when a Samsung
SW-224 24X CD writer is bundled. Wipro ePeripherals also entered the market recently and its entry
level laser printer in the sub Rs. 15,000 range is the 10 PPM speed ‘Laser 1400’. Unlike the Samsung,
it claims to keep drum and toner separate. The 1400 works only with Windows on the PC, while the
slightly pricier Laser 1500 is a PCL machine that goes with all common operating systems.
For those who are not particularly attracted to the colour option of an inkjet, and especially those
who do a lot of printing from Internet sites, a laser printer might therefore turn out to be the better option
today, to go with a budget home PC. Why ? Because the inkjet is a most deceptively priced product.
While the initial price may be as low as Rs. 5000, the running cost is quite high because that Rs .12501500 black ink cartridge may need to be replaced every few weeks. The colour cartridge is even
costlier. On the other hand, the toner cartridge of a laser printer may be costlier ( around Rs. 3000) but
it tends to last much longer and the per-page cost of a laser printer is about half that of an inkjet. The
inkjet is also slow when printing ‘online’ — pages downloading from the Internet. HP’s laserjet 1200
can take an attachment, which allows one to use it as a copier as well as a scanner. Indeed many lasers
are now offered as ‘multifunction’ models — they can print, scan, copy and in some models fax. Come
to think of it, all these technologies are very similar — and it makes sense to combine the operations. HP
Laserjet 3300 is a full featured multifunction print-colour scan-copy and fax model.
HP also revamped its entire laser range last year to make many models e-enabled : able to print
under instructions delivered via internet from a distant location and even capable of ordering its own
spares online when required! Lexmark used to be the printer arm of IBM before of it was spun off as a
separate entity. Today Lexmark ( marketed by TVSE in India) offers a full range of laser solutions, the
budget end of which is the E 210 priced at around Rs. 18,000. IBM meanwhile also launched a new laser
printer range in late 2001 — the Infoprint 1000 family. The cheapest model in this range is the 1116, a 16
PPM 1200 DPI printer that in the U.S. retails at 426 dollars . The Infoprint family will be progressively
available in India, through Tech Pacific.
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2. Your Next Printer : A ‘Jack-Of-All-Trades’ ?
When they first appeared about five years ago they
were pricey options that the industry dubbed ‘Swiss Army
Knife’ printers. Like the legendary ‘hiker’s friend’ with a
blade for every conceivable emergency, these new printers
were imaging Jack-of-all trades : they were basically
printing peripherals for the PC — but they also doubled as
a copier, a facsimile machine or a document scanner. The
hitch was — you ended up paying almost the same as
buying three or four standalone machines. The savings
were marginal and the idea of putting all one’s office tools
in one basket, so to speak, didn’t appeal to too many
customers.
According to a recent Gartner-Dataquest global survey, sales of all-in-ones — or multi-function
printers (MFPs) as they are now known — grew by 98 per cent in the first quarter of 2002 as compared
to a year ago. And to everyone’s surprise, the acceptance has come not just from the office segment of
the market but from home PC owners as well. Which is why, an Indian consumer is being bombarded
these days by print media announcements of affordable MFP options from some of the first players in
this emerging niche. On September 17, Hewlett Packard launched a number of new laser-based MFPs
with entry-level prices around Rs. 36,000 (for the model 3300 MFP) and with two other models, the
4100 and 9000,for the office segment, with a direct ‘documents end’ (email) capability. Less than a
month ago, the same company had unveiled a full line up of all-in-one inkjet-based colour printers.
These included the PSC 2110, the 2220 and the entry-level Officejetv40, which brought down the
price of MFP technology to around Rs. 15,000. HP’s Country Manager, Imaging and Printing, Mr. Nitin
Hiranandani sees the MFP arena as uncharted territory : there has been no clear market leader in India so
far and the field is wide open for a printer leader to try and repeat its showing. September also saw
Canon India conduct a countrywide road show to showcase its digital imaging line up — including the
company’s globally launched Smart Office option, which says in essence : ‘Why not look at a single
solution for all your imaging needs, a machine that captures, prints, reproduces, sends and manages
your document and visual data’. The MPC600F, a bubble-jet based machine for example, prints at photo
quality; black-and-white copies, scans at 9600 dots per inch and faxes at 3 seconds a page.
Entry-level machines in this category come at around Rs. 18,000. Canon has another series the
‘Image Runner’, which addresses the office laser-based market. Here its machines go beyond the four
basic functions and enable a user to capture an image, integrate into a document, save it as an acrobat
file and email it directly from the machine-all with the minimum number of key strokes. Mr. Larksome
Narayan Rao, Canon’s Marketing Manager, Value Products, likens these new machines to a ‘document
communication conduit’—a single seamless pipe from source to target. The other name in the printer
business which has addressed an MFP range in India this month is Samsung, who has launched both a
colour ink jet flatbed multifunction machine—the SCX 1150F—as well as laser-based SF 5100P model.
This sudden surfeit of multifunction goodies means a variety of Indian customers can now seriously
consider buying a machine which does three or more imaging tasks : For the home user, Rs.15,000 –
Rs. 20,000 will buy a colour inkjet based MFP. For the small office, Rs. 35,000 – Rs. 3 lakh is enough
to install a single point office image and document handling resource.
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And for the large enterprise-type of outfit, or one, which needs to take the application to offset
printing level, a good quality collaborative MFP can be had for Rs. 4 – Rs 40 lakh. If it seems somehow
confusing why the same basic 4 functions should be available in such a wide price range, a visit to the
website : www.mfpa.org might be useful to gain some insight. The main pitch of Multi Function
Product Association (MFPA) is that it saves costs on multiple devices.
But these days an equally strong argument is that the biggest saving is time — for moving a digital
file from device to device, when all of them are essentially harnessing the same technology. Just think
about it — the laser printer, dry copier and scanner all use a tiny laser to scan the contents of a
document— so why pay for this redundancy ? There are some other interesting findings in the Gartner
Group survey : Typical print jobs are for five or less pages — average copying tasks are for 7.5 copies.
Of the jobs brought to a copier, about 70 per cent of the originals came from a printer. Hence there is
room for a machine, which is capable of doing a large number of small jobs and a printer-copier, is the
ideal combo. The scan and fax options are essentially icing on this basic print-copy cake. Nobody faxes
these days, when you can email at a fraction of the cost; but a scanner is increasingly useful, because of
the Optical Character Recognition (OCR) software that is always thrown in free. In short the industry
guys are telling us : MFPs bring together functions that are ‘made for each other’.
6.5.2 Software
Software can be defined as a set of programs, documents, procedures, and routines associated
with the operation of a computer system. Software is an integral part of the computer system. Hardware
cannot function without the software. Program is defined as a detailed set of humanly prepared instructions
that direct the computer to function in a specific manner to produce the desired results. Table 6.2
describes various types of general-purpose application software.
Table 6.2. Showing types of general purpose application software
Type of Application Software

Description

Word Processing

Computerisation of the creation and management of
documents. Allows easy correction and manipulation of text.

Desktop publishing

Produces documents such as memos and pamphlets. Have
many of the features of word processing along with more
sophisticated text and graphics capabilities.

Spreadsheets

Electronic calculators used for extensive number crunching,
such as financial analysis, budget preparation, and other
numerical analysis. Also used for “what if” analyses.

Computer graphics

Provides for the creation and management of sophisticated
graphics, charts, and figures. Often comes with extensive
colour capabilities and clip art.

Accounting software

Automates accounting functions, such as general ledger,
accounts payable, and accounts receivable. Often can be
interfaced with other financial systems, such as payroll,
budgeting, and so on.

Imaging

Scans text and graphics from paper documents and converts
them into digital images.
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The hardware performs exactly as per the instructions structured in the program. The term software
includes various categories of software. The important categories are :
¾ Operating System Software
¾ Programming Languages
¾ Application Programmes and
¾ Readymade packages.
6.6. OPERATING SYSTEMS
Operating system consists of a group of programs, which control the processing operations of a computer.
It also regulates the functioning of all input and output devices. The operating system generally function
as the interface between the user and the hardware. The operating system provides a set of commands
by which the user can instruct the system to perform operations. The hardware platform and its
architecture influence the requirements of the operating system. For a microcomputer, which is generally
a single user system, an operating system like Microsoft Windows/DOS is commonly used. For larger
systems, which need multi user interface operating systems such as Unix, Zenix, VMS etc are used. A
multi user system allows more than one user to access the computer system and share the computing
resources. Table 6.6 depicts important operating systems and their characteristics in detail.
Table 6.6. Shwoing important operating systems and their characteristics
Operating System
DOS

Characteristics
A single-user system.
Commands are somewhat cryptic and not very user-friendly.

Windows

Uses icons to execute programs.
Uses point-and-click method to execute commands.
Applications appear in windows on the monitor.
A highly integrated environment, in which different has the
same “look and feel”.

Windows NT

Have multi-task and multi-processing capabilities.

Processes data in 32-bit chunks.
UNIX

Powerful, interactive, multi-programming, multitasking, multiuser, operating system.

Highly portable.
OS/2

This 32-bit operating system supports multitasking, making it
faster than DOS. It can run programs written for OS/2 or for
other operating systems such as DOS and Windows.
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6.7. PROGRAMMING LANGUAGES
Conversion of inputs into output is done through execution of programs i.e., is a set of instructions.
These instructions that are executed by a computer need to be available in machine-readable format. The
instructions written in symbolic language are translated into machine instructions by a special program
called assembler. Fig.6.2 shows structure of a compiler.
Programme
Source

Code

Compiler
Object

Code

Hardware

Fig 6.2. Showing compiler.

The program written in high-level language is termed as source code. The converted version in
machine-readable format is called the object code. The conversion of source code into object code is
accomplished through a process called compilation by using a program called compiler or interpreter.
The compiler does different jobs including.
¾ Checks source code for errors.
¾ Translates source code step by step.
¾ Handles open and closed sub routines and
¾ Prepares object code that is executable.
Interpreter is somewhat similar to compiler. The difference lies only in the time status of translation.
In case of a compiler the entire source code is translated as one set. Interpreter on the other hand
interprets batch wise or converts one instruction at a time.
6.8. READY MADE PACKAGES
Ready-made Packages as the name suggests are ready to use application programs. A ready-made
package consists of computer programs supported by user documentation set. Ready made packages
provide low cost and quick solution to a number of computer application. A range of ready-made
packages is available in the market. Typical applications include business accounting, payroll, inventory
control, order processing, production planning and scheduling and so on. Such applications started
providing information support in a business organization. Table 6.4 gives a list of popular packages and
their operating system in detail.
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Table 6.4 Showing application software packages and their operating systems

Type of Application

Software Package

Vendor

Operating System

Word Processor

Word

Microsoft

DOS, Windows

WordPerfect

WordPerfect

DOS, OS/2, Windows

Ami Pro

Lotus

DOS, Windows

Lotus 1-2-3

Lotus

DOS, OS/2

Excel

Microsoft

Windows

Power Point

Microsoft

OS/2, Windows

Spreadsheets

Graphics

Desktop Publishing

Accounting

Integrated Packages*

Freelance Graphics

Lotus

OS/2. Windows

Photo Shop

Adobe

Windows

Publisher

Microsoft

DOS, Windows

Print shop

Borderland

DOS, Windows

Peachtree Accounting

Peachtree

DOS, Windows

In the Black

Micro rims

Windows

DacEasy Accounting

DacEasy

Windows

MYOB Accounting

Teleware

Windows

Simply Money

Kip linger

Windows

Microsoft Works

Microsoft

DOS, Windows

Claris Works

Claris

Windows

Oracle Financial

Oracle

Windows

* Packages that combine a number of capabilities, such as word processing, spreadsheets, and graphics.

Business applications of computers can be classified in different types such as :
¾ Transaction processing systems
¾ Management information systems
¾ Decision support systems and
¾ Expert systems.
Chapter 3 has already narrated above systems and its application in a business organization.
6.9. COMPUTER COMMUNICATIONS AND NETWORKING
The use of computers in information system can be classified on the basis of its connectivity. If the
computer is processing the information all by itself, without any interaction or interconnection with any
other computer then it is called as a stand-alone application. When multiple computers are connected to
each other for the purpose of data communication, then it is called as network application. A network
is defined as a set of all communication channels, which are used for digital transmission of data, and
which connect processing centres is called a data communications network. Computer Networks have
two distinct components. They are :
¾ Communication system and
¾

Network Operating system.
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The communication system of computer network is required to connect different computers in
the network. The communication systems include topology access and related hardware. On the other
hand, the Network Operating System (NOS) provides for operating control of hardware, sharing of
data and devices and management and administration of the network. A network consisting of
communication channels, which are used for different type of communication such as (a) Connecting
devices of communication channels to the centrally located host computer and (b) Connecting one
computer with another computer situated at a different location within or outside the organization.
When computers are networked in a building or multiple buildings at the same location, the network is
called as Local Area Network (LAN) : when computers in the network are situated in wider geographical
area, the network is called as Wide Area Network (WAN).
The advantages of computer networks are many. Some of the important advantages are as follows :
1. Distribution of computing load on computers at distributed locations to reduce peak loads, 2. Sharing
of high power computing resources situated at a central location on a need basis and 3. Sharing of costly
special devices by several computer users.
6.9.1 Table PC–The Latest Arrival in the Market
Is the Tablet PC, an exciting new evolutionary step
for the personal compter—or is it just a canny, marketing
ploy to tie customer even more firmly to the ‘Wintel’
platform ?
On June 25 2002, Jeff Raikes, Microsoft’s Group Vice
President for Business and Productivity Systems, stepped
up to the podium at ‘TechXNY’, the PC Expo in New York
City, holding aloft the Tablet PC that Bill Gates had promised
8 months ago. A notebook-style portable computer that
comes with a stylus to ‘write’ data into the device, the Tablet
is being compared to the Babylonian cuneiform, even as its
advanced point-and-click interfaces and voice recognition
features clearly announce a machine of the future. But by allowing users to write with a pen rather than
tap a keyboard, is this a case of ‘back to the future’ ? No one is quite sure whether the Tablet PC, due
to come on sale worldwide on November 7 2000, from multiple vendors, is indeed the evolutionary step
in the history of the personal computer—or just another canny marketing ploy, aimed at making us all
bonded slaves of the Wintel combine—Microsoft’s Windows software and Intel’s microprocessor family.
Let’s see what’s on offer. The notebook-sized LCD is a touch-sensitive screen. One can write on
it with a special electromagnetic pen or stylus—and simple notes in handwriting will be recognized by
the software and transcribed into standard Office formats like Word or Excel. To do this there is a
special digitiser under the tablet’s surface. This digitiser and the special pens are made by two firms :
FinePoint and Wacom Technology—and third-party manufacturers of the Tablet PC will have to license
these technologies. For longer text, it might still be convenient to attach a keyboard and use the tablet as
a standard computer screen. The pen is capable of reading 133 samples of data per second (compare
this with a mouse which can translate about 40 samples). Unlike the ‘graffiti’ interface that Palm handheld computer users are familiar with, Microsoft’s tablet PC software allows one to write full words and
sentences, on a preset form : a company letterhead say, or an e-mail format.
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If you don’t want to cart along another keyboard, the Tablet comes with a built-in ‘soft keyboard’
— in effect a keyboard appears on the screen and allows you to tap the keys to input the letters. This
again is not blindingly new : Pocket PCs and personal digital assistants (PDAs) have been providing
similar features. Microsoft has assured Tablet PC makers that WindowsXP Professional in a special
Tablet PC edition will run smoothly on the machines, though they will have under the hood, not the
desktop range of Intel chips but special low power versions. There are hints that chips made by Transmeta
(of ‘Crusoe’ fame) could also eventually power some Tablet PCs. However the nine models currently
committed for manufacture before November by Fujitsu, Compaq, Acer, and a little later by Compaq
and Toshiba are expected to be standard Wintel mobile configurations.
The models will encompass the following options :
¾ Pure Tablet PC : this will be a bare-bones writeable screen, which can be docked to a desktop
PC to share its full-sized keyboard, mouse and screen.
¾ Convertible Tablet : This comes with a keyboard but if you want to use it in a hand writing
mode, you have to rotate the screen so that it is flat against the rest of the computer for easy
note taking.
Tablet PCs can be used in either portrait or landscape mode depending on what configuration is
convenient. The pen functionality is retained in either mode for Outlook, Word, Excel and PowerPoint.
In addition to the handwriting recognition engine, it all comes with Speech support. This means you can
dictate text or speak commands to the computer. If one believed Microsoft, the Tablet PC will become
“the most mobile and versatile computer ever” — the 21st century’s answer to the notepad and slate
combined. It recognizes the reality that there are millions of users out there — company representatives,
service engineers. who need to enter just a word or two, or maybe fill a few digits into a coded form
while on the move and they have to do it dozens of times a day.
CONCLUSION
This chapter discusses the classification and evolution of computers and provided basic information
regarding hardware, software and printers. The latest information on the laser printers and table PC
enhances the value of information. A comprehensive coverage of laptop, notebook with their specifications,
list of input and out put devices ,CPU, Impact and Non impact printers, application software ,operating
systems ,programming languages, readymade packages, computer communications and networking
hopes to provide a basic knowledge to the readers.
Key Terms and Concepts
1.
2.
3.
4.
5.
6.
7.
8.
9.

Analog Computer.
Application Software: a.Word Processing, b. Desktop Publishing, c. Spread Sheets,
d.Computer Graphics, e. Accounting Software, f. Imaging.
Central Processing Unit.
Client Serve Computer.
Computer.
Computer Hardware.
Computer Network: a. Communication System, b. Network Operating System.
Computer Software.
Digital Computer.
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10. Generations of computer: a. First Generation, b. Second Generation, c.Third Generation, d.
Fourth Generation.
11. Hand-Held Computer.
12. Input Devices: a. Punchcard Reader, b. Papertape Reader, c. Magnetic Tape Reader,
d. Keyboard, e. Mouse, f. Optical Scanning Devices, g. Digitises, h. Sensors.
13. Laptop Computer.
14. Local Area Network.
15. Mainframe Computer.
16. Micro Computer.
17. Network Application.
18. Notebook Computer.
19. Operating Systems: a. Disc Operating System (DOS), b.Windows, c. Windows NT,
d. UNIX, e.OS/2.
20. Output Devices: a.Visual Display Unit (VDC), b. Printers, c. Plotters, d. Magnetic Disks,
e. Microfilm Units.
21. Parallel Computer.
22. Personal Computer.
23. Pocket Devices.
24. Programming Languages.
25. Readymade Packages: a. Word processor, b. Spread Sheets, c. Graphics, d. Desktop
Publishing, e. Accounting, f. Integrated Packages.
26. Stand-Alone Application.
27. Storage Devices: a. Random Access Memory (RAM), b. Read Only Memory (ROM),
(i)
Programmable Read Only Memory (PROM), (ii) Erasable Programmable Read Only Memory
(EPROM), c. Cache Memory, d. Registers, e. Secondary Storage, (i) Sequential storage, (ii)
Random Storage.
28. Super Computer.
29. WideareA Network.

FOCUS
6.1. Infosys Aims Big With Bank Customer Software
(Source: Input from ET, Business Standard with permission)

Software giant Infosys Technologies said on Thursday it was targeting banks worldwide with a
new customer relationship management (CRM) software product tailored to suit the industry. India’s
number two software services exporter, the bulk of whose revenue comes from projects billed by the
hour, also has a business unit that makes products for banking. The unit’s head, Girish Vaidya, told a
news conference in Bangalore that industry-focused CRM software was rare but vital in banking as
financial institutions vied to grab and retain customers. “I don’t know of any other product (in CRM)
specifically focused on the banking vertical,” Vaidya said. “Banking by tradition is process oriented, not
customer oriented.”Infosys announced it had engaged customer management consultants Peppers and
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Rogers Group to fine-tune Finacle CRM. Peppers and Rogers’ Asia chairman Tim Tyler said the global
CRM market was forecast at $20 billion in 2005, up from the current level of $13.5 billion. Of the $20
billion, about 30 per cent would be in financial services, he said. To begin with, Infosys hopes to sell its
Finacle CRM product to existing customers of its Finacle product that helps banks do their core functions.
The separate CRM software helps in systematically classifying customers and offering them personalised
services.Infosys currently has 66 clients in 19 countries for Finacle or an earlier banking software
whose customers are being upgraded to Finacle. The banking unit accounted for more than $21 million
in revenue in the year to March 2002 out of the company’s total revenue of around $537 million.
Some 13,000 employees strong, Nasdaq-listed Infosys is a showpiece of India’s software revolution.
Among others, Finacle competes with FLEXCUBE, made by iflex solutions ltd, another Bangalore firm
which makes software products focused on the financial services sector.Vaidya said Infosys’s initial
focus in selling Finacle CRM would be on South and South-East Asia but the aim was to take it worldwide.
He said in response to a question that the company was open to coordinating its CRM product business
with the services offered by Progeon, a subsidiary Infosys launched this year to offer remote backoffice services for global clients. Infosys’ shares were trading little changed from the previous close at
3,800 rupees in afternoon trade on the Bombay Stock Exchange in line with a flat market trend.

MANAGEMENT PERSPECTIVE
6.2. Management Perspective
(Source: www.rediffmail.com with permission)

His tryst with the Indian IT industry began 25 years ago, even before the information technology
revolution hit the Indian shores. He co-founded HCL, which catapulted Indian information technology
sector into the global arena. During his 25-year-long stint with HCL, he took over the international
operations of the group to set up HCL Technologies America, and came back to India to launch the
largest joint venture of the time HCL-HP. His stints in Australia, New Zealand, Hong Kong, and the
United States gave him an international perspective, which saw him quit HCL and launch TechSpan, an
Internet consulting company, in 1998, which focuses on the e-business integration market. Meet Arjun
Malhotra, chairman and chief executive officer, TechSpan. Headquartered in California, TechSpan’s
$12 million venture was led by Goldman Sachs and Walden International Investment Group.
1. What prompted you to get into the business of e-servicing ?
Ans. In the IT industry, time is the most important factor. Companies worldwide realise that the
‘time-to-market’ is the critical success factor, more than cost. People are willing to pay more
money if you can service them in time. First, we must understand what e-servicing really
means. We play the role of incubators for new concepts, ideas and technologies, for companies
we like to call e-babes. Thus, we provide solutions for emerging dot-coms or other technology
companies. We work mostly for companies in the United States. These firms turn to Indian
companies such as ours to provide them with solutions. They do not really care where you
operate from so long as the solution reaches them in time. The growth rate in e-servicing is
over 100 per cent per annum, compared to the 25 per cent growth rate in traditional business.
Which is why we have entered this niche area.
2. Why is it that Indian companies are still only ‘providers’ of solutions. Why don’t we
ever come up with any products ?
Ans. Well, I think India will stay in the service market for a long time to come. There is nothing
wrong with that. Developing your own product requires a different approach, which is not
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there in India. There is a need to change the prevailing mindset for that. For instance, most of
the companies in India, even sometimes technology companies, run pirated software. There
are no guilt pangs on this account. The problem in India is that Indian IT companies are all
marketing driven-and not product development-driven, which is why we are more serviceoriented. There are some entrepreneurs who are making their own products, but they have
not been very successful.
3. Indian IT minister Pramod Mahajan after his visit to China has claimed that Chinese
IT companies are keen to set up shop in India - both software and hardware. Is there
really much for India to gain from Chinese technology ?
Ans. I don’t think so. India cannot learn much from China — our software and hardware engineers
are some of the best in the world. What we could probably learn from the Chinese is how to
spread IT rapidly so that it reaches the common man. We have not done all that well on this
front. China has beaten us at the pace of adapting to new technology.
4. Do you mean to say that India’s self-proclaimed IT revolution is more hype than
reality ?
Ans. No. I don’t intend that. We, however, misjudged the pace at which IT would revolutionise life
in India. People here have not been able to adapt to technology as fast as the Government or
for that matter the industry expected them to. In India, parents enroll their children in computer
courses because they fear that otherwise they will not be ‘relevant’ in this world. It is not
because they themselves have adapted to new technologies. The government and the industry
expected the community to adapt to Internet and computers and at a particular rate but that
did not happen, which is why the business-to-consumer businesses in India are not picking
up all that well.
This, nevertheless, is not true of business-to-business : here the acceleration has been better
and this is the area where India’s IT industry will gain momentum in the future. In India
technology is still not a strategic weapon for corporates. It still considered as tool to reduce
manual labour. The infrastructure has not been laid out as yet, which is why IT is yet to touch
the rural and semi-urban areas. The challenge now is to complete the technology cycle as fast
as possible. If we don’t move faster, the more cycles will we have to complete.
5. How different is the Indian market from the US ?
Ans. The difference is in the approach towards technology. In the US, cost does not matter as long
the work gets done in time. People adapt to new technologies and requirements very quickly,
but in India adaptation takes longer. Here technology companies are still very commercial in
nature, whereas in the US it is the techno-commercial people who deal with technology. In the
US, time is the most important factor. People there are willing to accept a not-so-perfect
product as long as it reaches them in time. Here, people still spend a lot of time attaining
perfection and in this process they lose out on business. In a sense, traditional strengths as the
ones India has tend to turn into weaknesses.
6. How long will it take for Indian companies to adapt to change ?
Ans. I really can’t say how long it will take, but as long as they change quickly the better for them.
In the United States, it takes about six months for a company to change to a new technology.
In India it takes about a year or two — if it is a tech-savvy company.
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7. With dime-a-dozen dot-coms cropping up in India, how long will it take for the market
to settle ?
Ans. I think the market is already settling down. For instance, the venture capitalist funding is
already getting more rational. Every dot-com is not being funded or the VC puts the brakes on
them after the first phase of funding. It is not that just big dot-coms will survive — there will
be lot of mergers and consolidation. But the smaller ones will also survive through niche
marketing — they will cater to a smaller group of customers and stay in the business. For
instance, it is not that only Tatas and Birlas are running businesses in India. There are other
smaller companies, too — in fact, tiny companies too. It will be the same in the dot-com
arena, too.
8. What do you see happening in the India IT industry in the next two years ?
Ans. A. There will be lot of businesses happening through the Net. People will start selling and
buying through the Net. The e-service industry will become more organized and will bring in
more wealth to the country. The IT industry will become more dynamic and more business
models will develop. But then there are also certain things that will not happen in India. For
instance, exchange of products such as crude oil, tobacco, etc. The same way that the
government now buys off all oil and tobacco and then sells it, a system will develop by which
it can be done through the Net. However, in India it will take a longer time to achieve this level
because of the red-tapism involved in the country. There are too many government regulations.
9. What are your future plans for TechSpan ?
Ans. We expect to end 2000 calendar with $76 million and end 2001 with $133 million. We are also
planning to come out with our IPO on the NASDAQ soon. We also expect to continue in the
business of e-servicing.

CASE STUDY
6.3. Billing Packages For the Cellular Industry : A case Study
A typical DoT bill that mentions the subscriber’s name, code and the number of calls subsequent
to which the rates are calculated based on the pulls rate and duration, is a standard billing process in a
landline based telecom service where fares are standard all over the country.
As telecom markets deregulate and competition intensifies, operators can no longer postpone
time-to-market while they deploy their billing and other business process systems. These require systems
that support, both quick launch of services and enable scale up of operations in response to market
situations. While it is also important that the systems deliver but then, it should be within a reasonable
cost. So have you wondered, how the billings are done by a mobile/cellular operators, who offer
different packages with different tariffs. Here is a case study on one of the leading cellular service
provider of Karnataka, Spice Telecom on their billings solutions. Spice Telecom, is one of the early
cellular service provider who arrived on the scene when they started their operations in April 1997. They
are one of the largest cellular service providers in Karnataka covering about 90 per cent of geographical
area spread over various towns and cities and many villages. Their service covers the state with 131-cell
sites, one switch and 10BSCs and have laid nearly 1,250 kms of OFCs in the state. According to COAI,
they have a customer base of 1.4 lakh as of January 2002.
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The strings Attached and Selection Criteria
Now to operate such a large network and to manage their billing processes efficiently, Spice
needed a comprehensive end-to- end solution and that offered 24/7 and 365 days support. Spice have
deployed ‘ability’, a billing and CRM solution from the New Delhi based Lifetree Convergence, a new
generation software company, with a suite of products and services in the Wireless and Internet space.
Lifetree had deployed a similar billing for Spice in Punjab also. So how did they select Lifetree for their
implementations ? Says, Spice Telecom managing director, Karnataka Circle, Sean Dexter, we have
worked with Lifetree since our inception and they have been our long term partners. They understood
our requirements and the limitations in our earlier deployments. Also their solutions are :
¾ Rapid to Deploy
¾ Low initial cost of investment (including the hardware cost)
¾ Strong vendor support
¾ Comprehensive end-to-end solution.
Requirements
As Lifetree Convergence chief technical officer, Naim Kazi puts it, “ Our client, Spice required :
¾ An end-to-end solution for managing telecom operations
¾ A scaleable, integrated and a full-featured business solution
¾ Rapid deployment
¾ A vendor who could provide comprehensive on-site system management and support after
deployment.
Agrees Sean Dexter, “Our primary requirements was to have billing solution that would take care
of the rating tariffs for different packages and different schemes of post-paid as well as pre-paid. These
apart, time-to-market reduction and extensive tariff structures had to be taken care off.” He explains
that, “Besides, we required inventory management to keep track of the sales of various packages like
Sim and Currency had to be in place. All in all we required a solution to move to a better platform for
maintenance and from a small application to more user friendly application.”
Strategy Evolved
So how did they strategize ? Says Kazi, “Keeping in mind the above requirements and also based
on our previous experience of similar implementation abroad, we designed a completely automated
solution ‘@bility’ that minimized manpower involvement in operations. The thrust was to implement a
solution that ensured complete process optimization, modular architecture and flexibility”. Illustrating,
he says. “For example, the Credit control functionality is completely automated on @bility giving the
operator one of the best collection track records in the industry. In addition, the prepaid subscribers are
able to enjoy features normally given to postpaid subscribers.” What are the parameters they take into
account while designing the product ? Explains, Naim Kazi, “We designed ‘@bility’ based on the
modularity and adaptability to technology changes of the systems. Also the kind of scalability the systems
would require and User Interface Options were also evaluated.”
Solution and Key Features
Says Naim, “@bility is a comprehensive BOSS (Business Operations Support System) that ensures
end-to-end integration and automation of GSM operations. Its rapid deployment model makes it ideal for
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new operators and ensures that operations can be launched within budgeted time frames.”. Explains
Sean Dexter, “The application has a very good rating engine, which is responsible for rating the calls in
the form CDR-call detail record- made/received by the subscribers as per the tariff plan, time of the day,
duration of the call, the discounting schemes opted by the subscribers, etc. The engine is capable of
doing all complex computations pertaining to the various tariff structure and call scenarios and other
parameters that are required to be checked during the process of rating.” Besides, @bility also offers
call center CRM capabilities like recording call histories, payment histories and provide information to
the callers which are swift and complete. It manages all key business processes from point-of-sale to
the general ledger stage, including inventory management to credit control.
Some of the key features are :
¾ Billing
¾ Collections
¾ Customer care
¾ Reports
¾ Credit/Fraud management.
Explains Naim, “ Billing feature includes bill generation. pre-bill generations checks, Post-bill
generations reports, multi currency support as well as multi payment mode support. The collection
features involves efficient payment handling, Automated processes for payment upload to banks and
debit/credit adjustment and automated Dunning process i.e. sending alerts on the customers bill due
dates”.‘@bility’ also has credit/fraud management features with automated/manual credit limit barring
and credit limit assignment on multiple factors. Explains, Spice Telecom Sr. Manager, IT and system
support Rajesh Gupta “ For each mobile phones, we have assigned unique IMEI-a unique serial number
to identify and differentiate each set and to trace the actual number of calls from that particular handset
and the credit he/she is entitled for depending on whether post-paid or prepaid scheme. If it is unusually
a long call, we try to bar the call after necessary checks”. “Also depending on the CDR (call detail
record) report, we compare the daily reconciliatory reports and also the recharge sheets to check the
limitations or the balance remaining for that particular client. We also send regular alerts on their dues.
With all the mapping and comparisons and detect a fraud, we take action on the defaulters based on all
the reports. Since we do not have e-payment facility as of now, there is no chance for online fraud”
explained Spice Telecom Sr. Manager-IT, M.S.Raghunath.
Smooth Implementation
When asked about the integration and the challenges encountered while implementing Naim said,
“We did face some initial hiccups as our clients Spice, were a new start up and as such lacked some of
the infrastructure during their inception. Also lack of remote connectivity and also payment information
from banks added to the confusion besides certain topical problems.” He said, “ With our prior experience
we anticipated all these and were geared up with the our specific billing application. It was made more
adaptable by making a great deal of customization as required by Spice in order to carry their business
in accordance with the prevailing market conditions in their area of operation. For the same reason we
were able to integrate all the network elements including the mediation system, IVR, Voice Mail, SMS
Center etc. seamlessly”. The application provides efficient interface for creating/modification and view
of the different tariff plans for voice, SMS and data based on time zone, usage volume, location based
and levels of closed user groups can be quickly configured. The interface for SIM and currency attribution,
sales and management is very helpful in carrying out the day-to-day operations. The requisite interfaces
aid the executives at retails outlets in selling theSIMs and currencies for both Post-paid and Prepaid
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schemes to the customers.Explains Raghunath, “We use our legacy database application was the earlier
version of Oracle and now our back end database application is Oracle 8i and the clients log into the
developer 2000 interface. We finished our implementations in a years span somewhere during March
last year and have stabilized in about 8 months”.
Benefits
How do they measure their success ? What are their tangible and intangible benefits ? Says Sean
Dexter, “We measure our success against the process optimization and flexibility/ adaptability and scalability
and the smooth interface with our customers. Also this solution requires minimal training for day-to-day
operations and offers comprehensive on-site operation management with a rapid deployment process”
He says, “It provides us an in-built mini-CRM suite wherein customers can register enquiries, complaints
or any other information they seek and we get in touch with the concerned persons to look into the
matter. These registrations are also taken on a notepad electronically and customer case history are
recorded for any future reference.” Also our solution provides, low cost of TCO to Spice (including low
hardware investment), an integrated solution providing a single view of the customer at all touch points
and flexibility” elaborates Naim Kazi. Besides, Lifetree offers 24/7 and 365 days of post implementation
customer support that includes :
¾ Dedicated account management
¾ Off-site support
¾ Service hotline.
On their outlines for a future road map, Sean Dexter says, “ We will continue to be an innovative
player. Besides focusing more on value added services, special promotional offers like corporate packages/
special services are planned for enterprises. We are also planning to increase usage of data services and
create a strong local branding and community presence analyse the case and give your plan of action.
QUESTION
Analyse the above case and give your suggestions for improving the market acceptance of the
package.
Chapter Reivew Questions
1. Define the following terms :
a. Bus, b. System software, c. VDT, d. LAN, e. Modem, f. Application software and
g. Distributed computing
2. Define and contrast the following pairs of terms.
a.
High-level language and Machine language.
b.
Intelligent terminal and dumb terminal.
c.
Local area and wide are networks.
3. Why is a high level language less error prone ?
4. Explain the importance of computer in modern business.
5. Briefly explain operating systems.
6. Differentiate between manual system and computer system.
7. Explain the general characteristics of computer information system.
8. Discuss the advantages and disadvantages of the use of computer based message systems in
organizations.
(MU, Nov. 1996)
9. Give a brief account of the various generations of computers.
(MU, Nov. 1997)
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.

Distinguish between Intelligent terminal and dumb terminal.
(MU, Nov. 1997)
“High level language is more useful to users” — Comment.
(MU, Apr. 1998)
Briefly explain the characteristics of Computer Information Systems.
(MU, Apr. 1998)
What are the major functions of an operating system ?
(MU, Apr. 1999)
What are the preparations to be made for installing a computer ?
(MU, Apr. 1999)
What are the major functions of RAM in a computer ?
Distinguish between impact and non-impact printers with suitable examples.
What are the components of a multimedia application ? Give examples.
(MU, Apr. 1999)
Explain the differences among RAM, ROM, PROM, and EPROM.
Differentiate between :
a. Character printers and line printers.
b. Impact printers and non-impact printers.
c. Computer and processor.
Explain the difference between sequential access and direct access. Which is possible with
magnetic tape ? Which is possible with disks ?
Explain the hardware configuration alternatives in distributed processing. (MU, Nov. 1996)
Explain the use of the operating system. Give an example of an operating system.
(MU, Apr. 1999)
Describe how a feasibility study could be conducted for computerizing an existing manual
sales system.
(MU, Apr. 2000)
How do you assess the hardware requirements for computerizing an inventory system of a
manufacturing plant ?
(MU, Apr. 2000)

Discussion Question
1. Over the next few weeks, identify examples of various type of data input used by retail stores,
fast food restaurants and college registration systems. Briefly describe at least six methods of
data input other than the standard keyboard. Compare and contrast each other with their
merits and demerits.
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Database Systems

7.1. INTRODUCTION
A database is an integrated collection of well-defined data and information, centrally controlled in
all its aspects, created and stored in a typical structure for an organization. It excludes transient data
such as input documents, reports and results obtained during processing. The database model is
independent of any application program. Although the term data and information are sometimes used
interchangeably, they have distinct implications in the study of information systems. It is known that
when data are processed, they become information only when they are presented to the decision-maker
in a meaningful manner. Any data to be useful in decision-making must meet three main criteria such as
(a) it must be accessible to people who need it; (b) it must be well organized, cross-referenced, and
efficiently managed and (c). It must be easy to create, update and maintain. ‘Database Management’
involves the control of how databases are created, interrogated and maintained to provide information
needed by end users and the organization.
7.2. METHODS FOR ORGANIZING DATA IN FILES
A number of methods are available to organize data in files. The choice of the method is based on
the factors such as storage media, access methods, processing techniques. Fig. 6.1. Shows various
methods for organizing data in files.
Table 7.1. Showing summary of methods for file organization
Type of File

File Organization

Sequential

Data are stored sequentially based on a unique key. They are
accessed in the order in which they are stored.

Direct

The memory address of the data is identified using the hashing
algorithm and this accelerates the process of retrieving data.

Indexed-sequential

Data are stored based on a unique key and can be accessed
directly. The location of the data is identified using an index.

a. A comparative Analysis of File Processing System and Database System
1. The Data Redundancy and Inconsistency. Since the files are created for each application
differently, the files are likely to have different formats and data designs as different designers and
programmers create them over a period. Hence same data may be found in more than one file. A
situation may arise when the data is redundant and inconsistent, due to the changes not being incorporated
simultaneously, in all the applications and files.
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2. Difficulty in Access to the Data. In conventional system design, the file structure is consistent
to a specific information need. If the information needs to be modified further by gaining access to the
data present in different files. It requires creating/up dating necessary application programmes every
time. This is difficult and time-consuming process.
3. Security Problems. The file system possesses a limitation of controlling the access to the
record causing insecurity with respect to the information. Since the application programmes are written,
it is difficult to enforce a discipline on the security constraints across all the applications.
4. Integrity of the Data. In a file system it is difficult to maintain integrity of the data across the
application and the integrity rules are added when the programmes are written subsequently if any
change in the rules occur, it is very difficult to ensure that it is affected across the files in such applications.
7.3. THE ADVANTAGES OF THE DATABASE APPROACH
¾ End - users at various levels are using the same database; hence many reports can generate
for various purpose.
¾ Users can view the same database as per their requirements.
¾ The application system can be developed independent of the database.
¾ The data validation and updating will be once and same for all the files.
¾ All the users share the data.
¾ The data security and privacy can be managed easily because the data entry in the database
invariably occurs only once and is protected by the security measures and
¾ Since the database is a storage house of structured information, the queries can be answered
fast by using the logic of the data structures.
7.4. DATABASE MANAGEMENT SYSTEM (DBMS)
The DBMS is software designed to manage and maintain the database of an organization. The main
steps involved in this process are data structuring, defining, interrogating, updating and creating. Thus
DBMS is a collection of the interrelated files and a set of programmes through which the users can
access and if necessary they can modify these files for catering to various needs.
7.4.1 Objectives of DBMS
Major objectives can be summarised as follows :
¾ Provides mass storage of relevant data.
¾ Easy access to the data for the end - user.
¾ Ensures prompt response to users request for relevant data.
¾ Updates the database with available information.
¾ Eliminates redundant data.
¾ Permits the access of data for multiple users at a time and
¾ Protects the data from physical harm and unauthorized access.
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Table 7.2. Showing five primary function of a DBMS

Function

Application

1. Define, create and organize a
database

1. Establish the logical relationship among different data
elements in a database and define schemas and subschemas using the data definition language.

2. Input data

2. Enter data into a database through an input device, such as a
data screen, a touch screen, or a voice-activated system.

3. Process data

3. Process and manipulate data using the data manipulation
language.

4. Maintain data integrity and security 4. Limit database access to authorized users.
5. Query database

5. Support decision-makers with required information in time
for enabling them to make right decision. Query database
invariably uses structured query language.

7.4.2 Features of Database Management System
a. Data Store. Here, the data are stored in a particular manner. The user of the database can get
his report, without bothering where and how it is stored in the database. The DBMS will locate them,
assemble them and show them in a report format for the user.
b. Data Definition and Data Directory. Since the data independence is provided to the user, it is
essential that all the users understand the data in the same manner. Therefore each data entity is defined
in the system separately and its directory is formed individually for all the users.
c. Interrogation. In interrogation, the data are selected from the database and extracted or copied
for processing. For interrogation, it is necessary to identify the data or a part of the data and then, using
query language the information is processed and printed/displayed.
d. Updating. The database needs updating as the values of data invariably keep changing from
time to time. For updating the database, the following information is necessary.
(i) Description of data
(ii) Present value of data
(iii) Changed value of data and
(iv) Processing rule for updating.
e. Creation. Initially, the database is to be created in the manner and the kind as defined in the
DBMS. The data is entered in the database by the transaction processing. A special programme is
written to create the database. The DBMS organizes the data internally in the structure defined in the
DBMS.
7.4.3 Cardinal Principles of DBMS
¾ Generally one person who ‘owns’ and is responsible for the database.
¾ A set of rules and relationships that defines and governs the interactions among elements of
the database.
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¾ People who put data into the database and
¾ People who get data out of the database.
Integration through a DBMS requires a central authority for the database. The data can be stored
in one central computer or shared among several computers.
Typically two languages used to communicate with the database. They are as follows :
i. Data Description Language (DDL). This provides the DBMS with standardised description of
data that constitutes the ‘data dictionary’.
ii. Data Manipulation Language (DML). This provides the DBMS with facilities for data insertion,
deletion, modification and retrieval.
7.5. COMPONENTS OF DATABASE MANAGEMENT SYSTEM PACKAGE
The components of DBMS include a command language processor with query language, report generation,
DBMS utilities and application generator, data dictionary program and host language program interface
with DBMS program. Fig. 7.2 depicts these components in an arranged manner.
Command Language Processor

Query
Language

Report
Generation

DBMS
Utilities

Application
generator

Data
dictionary
program

Host
language
program
interface

DBMS
(Kernel)
Program

Fig. 7.2. Components of database management system package.

7.6. MAJOR USES OF DBMS
It can be conceptualized in the following manner :
¾ Database interrogation and reporting (for end users).
¾ Application development (for end users and programmers).
¾ Database access (for end users and information service staff) and
¾ Database creation and modification (for end - users and database administrators).
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7.7. DATABASE ADMINISTRATORS (DBA)
A DBMS separates the control of major databases of an organization from the control of individual
programmers and end users and places such responsibility for them in the hands of a specialist called
database administrator (DAB). This enhances the integrity and security of organizational databases.
The DBA uses a data definition language (DDL) to develop and specify the data content, relationship and
structure of each database. The duties of the DBA fall into four major areas like : Database planning,
implementation, operation and security. Typical responsibilities of a DBA are as follows :
¾ Helps an organization to decide which department will be responsible for the maintenance
and update of each data field in a database.
¾ Assures access to database information to each department as and when they need it.
¾ Secures database or portion of database from unauthorized use.
¾ Protects database from physical harm by supervising the creation of backup copies and
establishing full back-up procedures and
¾ Co-ordinates the work of individual involved in file modifications, policy changes and
improvements to databases.
Ideally, DBA is a mature individual with several years of computer experience, a wide diversity of
technical abilities, and superior managerial skills. The DBA also uses the Data Definition Language to
modify these database specifications as and when it is necessary. Such specifications and information is
cataloged and stored in a data dictionary that is also maintained by the DBA individually.
a. Data Dictionary. The data dictionary has become a major tool in database administration. It is
a software module and database containing meta-data i.e., data about data. The data dictionary contains
meta-data about the structure, data elements and other characteristics of an organization’s databases.
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Fig. 7.2. Function of a data dictionary.

Cobol
record
description
library

162

Management Information Systems

7.8. TYPES OF DATABASE
Following are the major types :
a. Common Operational Databases. These databases store important data essential to support
the operations of the entire organization. They are also known as Subject Area Databases (SADB),
transactional databases or production databases. e.g. Customer database, Account database and so on.
b. Common end user Databases. These databases store data and information extracted from
selected, operational and external databases. They consist of summarised data and information needed
by the organization’s managers and other end-users. They are also called as information databases and
management databases. These are the databases accessed by executive end users as a part of decision
support system and executive information system for enhancing a quality of managerial decision-making
process/output.
c. Distributed Databases. These are databases of local work group and department at regional
offices, branch offices, manufacturing plants and other worksites.
d. Personal End User Databases. These databases consist of a variety of data files developed by
end - users at their workstations. For example, users may have their own electronic copies of documents,
which may be generated with word processing packages or received by electronic mail.
e. External Databases. It is possible to access privately owned databases or data banks on
various aspects for business on payment (e.g. CMIE database is made available for people/organization
on payment basis).
7.9. SECURITY IN THE DATABASE ENVIRONMENT
The security of the data is crucial in the database environment. The data security means protection of
data from the following :
a. Unauthorized disclosure
b. Accidental disclosure
c. Unauthorized alteration and
d. Destruction.
A proper system must safeguard DBMS from the above defects.
7.10. DATABASE MODELS
A data model is the method of organizing data and represents the logical relationships among data
elements in the database. Popular database models are categorised under : (a) hierarchical, (b) network
and (c) relational models. Table 7.2 gives a summary of advantages and disadvantages of these popular
database models.
Table 7.2. Showing summary of advantages and disadvantages of three data models
Data Model
Hierarchical

Advantages

Disadvantages

•

Some problems lend themselves
to this model.

• Difficult to access value at lower
levels.

•

Easy to understand.

• Updating the model requires
extensive programming.
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Data Model
Network

Relational

Advantages

Disadvantages

•
•

Continues to be widely used
Easy access to data

• Complex to design and
development

•

Flexible

• Large models consume a great
deal of computer memory

•

Widely used

• Relatively slow to execute for large
databases

•

Easy to understand

• Data redundancy

•

Provides excellent support for ad
hoc queries

•

Users need not consider issues
such as storage structure and access
strategy.

7.11. RELATIONSHIP WITH MIS
¾ The database has strengthened the foundations of MIS due to the following reasons :
¾ The database can easily be evolved to the emerging needs of MIS.
¾ The multiple needs can be met with easily.
¾ The data design and the output design are flexible.
¾ Open system design and the MIS are possible.
¾ The query handling becomes easier due to the standard SQL system.
¾ User-friendly end user computing is possible.
¾ The data is freed from its ownership hence, its use has become universal and
¾ The information technology provides tools to handle distributed multiple databases making
MIS richer for a fee to end users and organization from commercial information service
networks. Data is available in the form of statistics on economic and demographic activity
from statistical data banks or abstracts are available from newspapers, magazines etc. In
India, Centre for monitoring Indian Economy (CMIE), has provided such services to the
interested groups/organization on a monthly basis.
7.12. TYPES OF DATABASE MODELS
I. Hierarchical Database Model (HDBM). HDBM is applicable when the data in an organization
can be put down in the hierarchical or in terms of the levels, one after another. The data model here, has
records, nodes and fields. A typical hierarchical structure can be seen in a product manufactured out of
the parts and components as shown in the following Fig. 7.4.
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Level 1

Product

Assembly

Level 2

Sub Assembly

Level 3

Part

Level 4

Component

Level 5

Fig. 7.4. Hierarchical structure of a product (HDBM).

Here the data is stored in the hierarchical form, where-in each level exhibits a parent-child relation
to the earlier level. The typical characteristics of HDBM are :
¾ HDBM starts with a root and has several roots.
¾ A root will have several branches.
¾ Each branch is connected to one and only one root and
¾ A branch has several leaves and a set of leaves are connected are connected to one branch.
Thus a hierarchical tree structure is made of the branches (nodes) and the leaves (field).
II. Network Database Model (NDBM). The NDBM interconnects the entities of an organization
into a network. Here the data model is shown by an arrangement of the blocks. The block represents an
entity or a record. The collections of the blocks are called as the Area of database. The NDBM uses the
blocks, the area and the arrows to represent the database of the organization.
Product
Area
(P)

Assembly
Area
(A)

Sub
Assembly
Area
(SA)

Part
Area
(R)

Component
Area
(A)

R

C

R

C

SA
P

A
SA

P

A
SA

Fig. 7.5 Product database in NDBM.
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The model popularly known as the Bachman’s diagram was suggested by Mr.C.W.Bachman. The
above figure shows the NDBM model. The same model is expressed in the ‘Y’ structure below.
Owner

Owner

Member

Fig. 7.6. ‘Y’ Sturcutre in the NDBM.

NDBM deals with the set and the records. A component, a part, a subassembly and an assembly
are the records. A record located at the tail of the arrow is known as the member record, and a record
at the head of the arrow is known as an owner. As arrow connecting the owner to a member is a set.
The set may have more than one member occurrence i.e., a component may be used in more than one
part. Every owner is a member besides being the owner and also is a member of the set. If all the
relationships are to be shown, then the model is equivalent to a network. Hence the data model is known
as the NDBM.
RECORD
Part subassembly
Component subassembly

Part is an owner, subassembly is a member
Component assembly is an owner, subassembly is a member.

SET
Part subassembly records
Component subassembly records
Part

Component

Sub Assembly

Fig. 7.7. NDMB model of two-sets.

III. Relational Database Model (RDBM). In the RDBM, the concept of two dimensional table
is used to show the relation. In the example of the product database, the table showing the components
name and the component number is a representation of the data in a table form (Table 7.3).
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Table 7.3. Product database.
Component Number

Component Name

100

Washer

102

Nut

109

Bolt

111

Screw

The relationship between a component and a part is shown in the following Table 7.4
Table 7.4.
Component number

Part number

Usage of component in the part

Component name

100

10

3

Washer

102

11

2

Nut

109

12

1

Bolt

111

14

4

Screw

In the RDBM, the relation is shown in a table, attribute is shown in the column and records in the
row of the table. The values of attributes are taken from a domain. The set of attributes is record and the
record is identified by a unique key known as the primary key. Thus, these are the three types of the
database models.
Table 7.5. Baisc Differences in database models
Sl.No. Particulars

NDBM

NDBM

RDBM
Values of tables

1.

Record relations Pointers

Pointers

2.

Data storage

Sets and records in ‘Y’
structure

Tree structure showing Table structure
parent child relation

3.

Deletion

One type set deleted but other Along with root, nodes Simple deletion possible
records information gets
are also deleted
deleted causing deletion of
another set type

4.

Insertion of entity Easily possible with ‘Y’
structure

Not possible

Possible

5.

Simplicity from

Not so simple
users point of view

Have to know tree
structure of database

Very simple

6.

Requests for
information

Complex and procedural

Have to be procedural in No possible dependency
line with the tree
between relations. More
structure
non procedural

7.

Degree of data
independence

Low

Low

High

There is one another important model known as the object oriented database model which is
inevitable for any analyst working in the database system environment.
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7.13. OBJECT — ORIENTED STRUCTURE
The object - oriented database management system (OODBMS) is considered to be one of the key
technologies of a new generation of multimedia web-based applications. As the following figure illustrates,
as object consists of data values describing the attributes of an entity, plus the operations that can be
performed upon the data. This encapsulation capability allows the object-oriented model to better
handle more complex types of data (graphics, pictures, voice, text) than other database structures.
The object-oriented model also supports inheritance; that is, new objects can be automatically created
by replicating some or all of the characteristics of one or more parent objects.
Attributes
• Customer
• Balance
• Interest
OPERATIONS
• Deposit (amount)
• Withdrawal (amount)

Inheritance

Inheritance

Attributes
• Credit line
• Monthly Statement
OPERATIONS
• Calculate interest owed
• Print monthly Statement

Attributes
• Number of withdrawals
• Quarterly Statement
OPERATIONS
• Calculate interest paid
• Print quarterly statement

Checking Account Object

Saving Account Object

Fig. 7.8. Bank account object.

Source :

Adapted from Ivar Jacobsen; Haria Ericsson Ageneta Jacobsen, the object advantage :
Business process Reengineering with other technology (New York : ACM Press, 1995).

Thus, the checking and savings account objects can both inherit the common attributes and
operations of the parent bank account object. Such capabilities have made object-oriented database
management systems (OODBMS) popular in computer aided design (CAD) and in a growing number of
applications.
7.12.1 Object Technology and the Web
Object oriented database software is finding increasing use in managing the hypermedia databases
and Java applets on the worldwide web and corporate intranets and extranets. Industry proponents
predict that object-oriented database management systems will become the key software component
that manages the hyper linked multimedia pages and other types of data that support corporate websites.
That’s because an OODBMS can easily manage the access and storage of objects such as document
and graphic images, video clips, audio segments and other subsets of web pages. Further experts also
argue that an OODBMS can work with such complex data types and the Java applets that use them
much more efficiently than relational database management systems.
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CONCLUSION
This chapter discusses the basics of a database management systems with short explanations and
illustrations. Major components, cardinal principles, features, objectives and uses of DBMS were
explained in brief. Data base models like Hierarchical, Network and Relational models were narrated
with the help of diagrams. Object oriented structures explained with the help of an illustration of a bank
account. Finally the chapter connects the DBMS with MIS so that readers will get a fair understanding
on how both systems work in an organization.
Key terms and Concepts
1. Components of DBMS: a. Command Language Processor, i. Quarry Language, ii. Report
Generation, iii. DBMS Utilities, iv. Application Generation, v. Data Dictionary Program,
vi. Host Language Program Interface, b. DBMS (Kernel) Generator.
2. Cardinal Principles of DBMS.
3. Database.
4. Database Administrators (DBA).
5. Data Description Language (DDL).
6. Data Dictionary.
7. Data Manipulation Language (DML).
8. Data inconsistency.
9. Database Management System (DBMS).
10. Database Model.
11. Data Redundancy.
12. Features of DBMS: a. Datastore, b. Data Definition and Data Directory, c. Interrogation
d. Updating, e. Creation.
13. Object Oriented Structure.
14. Object Technology.
15. Types of Database: a. Common Operational Database b. Common End User Database,
c. Distributed Database, d. Personal End User Database, e. External Database.
16. Types of Database Models: a. Hierarchical Database Model (HDBM), b. Network Database
odel (NDBM), c. Relational Database Model (RDBM).
17. Types of Files: a. Sequential, b. Direct, c. Indexed – Sequential.

FOCUS
7.1. Focus
AMADEUS is a global company helping travel agencies worldwide to leverage IT in a big way in
achieving performance mileage. It is a leading information technology company serving the marketing,
sales and distribution needs of the global travel and tourism industry. Amadeus has a worldwide data
network and database of travel information used by more than 205,658 travel agencies and airline sales
office terminals. Travel agencies and airline offices can make bookings with 506 airlines through the
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Amadeus system. The Amadeus system also carries some 51,300 hotels, over 48 car rental companies
and newer groups of providers such as ferry, tour and cruise operators. It is an important enabler of ecommerce for the travel industry and, at present, the powerful booking engine behind the web pages of
more than 2,500 travel agencies and 29 airlines. Amadeus India, a fully owned subsidiary of Amadeus
has provided travel agencies in India connectivity to the Railway reservation network apart from other
Amadeus services.
Technology Tools
A few Internet-based products from Amadeus India include Corporate Traveler, a browser-based
booking tool developed to create an automated, convenient and policy compliant business management
system. Value Pricer is a fully integrated and powerful search tool that automatically matches the four
best combinations of the least expensive fares with available flights on the desired route for the price
sensitive customer. Zoom recently renamed Reporter enables corporates to save cost and time in the
booking process as an executive can plan his own itinerary and make his own bookings from his
desktop. Amadeus continues to develop its front-end reservations tool solutions via Pro-Tempo 2.3, the
basic backbone used in these products. Pro-Tempo 2.3, is a user-friendly front-office system with a
comprehensive reservation software available and features such as attractive seat maps, all-inclusive
travel information guides and additional facilities such as Timatic, Fax and email. According to Ankur
Bhatia, Managing Director, Amadeus India, “Pro tempo is one of the most widely used Amadeus offering
amongst the travel agents fraternity in India. It is a versatile application that runs smoothly on Windows
3.11, Windows 95 and Windows NT. This range of mainstream platforms covers the needs of small and
large agencies alike Behind the scene
The technology used behind the scene is a client/server technology. The centralized database is
located at Erding, Germany. The software used at the front-end servers is 3270 and 4707 emulation
software and this is connected to the Society International deTravel Aviation (SITA) telecom. The
Amadeus solution is usually configured based on the type of connectivity (i.e., based on the protocols
like x.25 and TCP/IP for leased lines and Dialup lines and TCP/IP for Internet). The Amadeus Data
Processing Center, based at Erding, Germany, is the technological heart of the Amadeus System, the
powerful bookings and reservations engine of Amadeus. This Data Center is configured to provide
round the clock failsafe availability. Equipment is symmetrically distributed across six independent computer
rooms to provide emergency back up and additional plug-in capacity.Amanet, the Amadeus global network,
is their data backbone. Linking providers and users, it enables the high-speed transmission of huge
amounts of data, video and voice, across a highly secure infrastructure, supported by robust back-up
systems.
Internet Leverage
“Internet technologies are transforming the travel and tourism industries. With innovation coming
from every quarter, Amadeus partners with technology and applications leaders across the world to
keep our customers at the forefront of change. With partners of the caliber of ITA, Ericsson, Broad
Vision, SAP, Lotus and Fourth Dimension Software, we have developed e-commerce solutions that
transform how people and companies buy, sell or manage travel”, says Ankur Bhatia in the context of
Internet leverage in Amadeus solutions.Shell Lim, Commercial Manager (e-Commerce), Amadeus Asia,
on the same context said all the Amadeus solutions (B2C, B2B, B2E) are accessible via the public
Internet (24 × 7). The Internet enables Amadeus to offer solutions to clients in remote locations where
the access to leased or fixed communication lines is limited or cost prohibitive, he added.
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A Global solution For Travel Companies From amadeus-CRS
The travel industry has gained immensely from the Internet. Online booking and getting other
information about tourist destinations can be done by a click of the mouse. One such company is
Amadeus Solutions, which has leveraged IT to create global solutions for the travel industry Internet has
furthered the scope of business across different verticals. Like others, the travel industry also has
immensely benefited from solutions that have leveraged the Internet in a big way. Amadeus solutions
have been helping travel companies leverage technology.
Travel has been an integral part of life and business. In the olden days, travel involved a lot of time,
effort and risk. With the discovery of the Airplane by the Wright Brothers, although the travel time was
considerably reduced, but the problem of reservations still persisted. With the emergence of Internet and
others means of global connectivity, this problem also was solved to a great extent. However, again an
intermediate solution was required to bridge the gap between the network of the travel agency and the
airline reservation system. This would make co-ordination with airline companies for reservation very
convenient. The ticket bookings could be coordinated based on the traveler’s requirement and the ticket
availability—in short an automatic reservation system was the need of the time. There are many solutions
available today but the one that stands out is the computerized reservation system (CRS) from Amadeus.
Users
There are a number of travel agencies in India that have adopted Amadeus solutions. The two
well-known users among them are Thomas cook India and Balmer Lawrie & Co. Their views about
Amadeus solutions are enumerated below.
Thomas Cook
“We constantly strive to provide quality travel services and assistance to our customers. Leveraging
the strengths of the Amadeus international network and its 24-hour help desk offering prompt customer
support, we expect to provide enhanced value/satisfaction to our leisure travelers.” said Mr. Ashwani
Kakkar, CEO and Managing Director, Thomas Cook India. Mr. Sunil Gupta, Head of Leisure Travel,
Thomas Cook (India), said “From our business point of view we will be focusing and concentrating
more and more on leisure travel in the coming years. The high scalability and ease of use of the Amadeus
CRS facilitates the effective display of the value of various hospitality products like packages, programs
and promotions. This in turn will help in better addressing the demands of the growing leisure market.”
Balmer Lawrie & Co.
Mr. KV Rajan, General Manager, Balmer Lawrie & Co., “In order to offer higher levels of customer
convenience, Balmer Lawrie has launched its Tours & Travel website www.balmerlawrietours.com
The site has been developed through the expertise of Amadeus India, the Indian arm of Amadeus
Worldwide. The site offers all of Balmer Lawrie’s Travel & Tours Division Services & Products. This
site provides online booking facility where one can actually generate one’s reservation. It also helps
checking PNR status and provides information about flight schedules and booking. In line with global
trends, Balmer Lawrie would continue to meet customer needs in the most efficient and innovative way.
“The Company has plans to make the site e-commerce enabled in the near future for the convenience of
its valuable customers. With Amadeus’ help and expertise in the field of technology, we are extremely
pleased with them having developed our website.”
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MANAGEMENT PERSPECTIVE
7.2. Management Perspective
(Source: www.rediffmail with permission.)

On Fridays at the sprawling headquarters of Infosys Technologies Limited at Electronic City on
the outskirts of Bangalore, young men and women are permitted to come for work in casual attire. The
six older men who run the company led by chairman N. R. Narayana Murthy too take to jeans. On the
eve of Japanese Prime Minister Yoshiro Mori’s first-ever visit to India’s most celebrated software firm,
Murthy was busily shuttling between a hosts of appointments. In the morning, he received a Japanese
delegation. He then went around showing the campus to the finance ministry’s economic advisor, Shankar
Acharya. Soon Murthy was closeted in the board room for meetings with top company officials. In
between, he relaxed in his office for a few minutes, listening to a CD from his Western classical music
collection. As he starts speaking, words of wisdom, peace, equality and human concerns emerged.
Murthy particularly stresses on equality as he fondly speaks of the years that he and five friends set up
a small enterprise, which they never imagined, would become such a huge success. Equality may be the
most remarkable quality at the Infosys headquarters where the top management led by Murthy eats
along with the staff at the campus cafeteria. The Infosys founders believe in equality because the wealth
they have created these last 19 years percolates down to the young employees, whose average age is 26.
Murthy is passionate on many matters. He fears that China with its emphasis on English language
education will overtake India in the booming Infotech sector. He wants the government, the software
leaders, and the politicians to act quickly — to make India one of the top developed countries in the next
ten years. “India has to run a lot faster to achieve the target. Food for the poor, shelter for the homeless,
healthcare for the weak and infrastructure for the industries, India has a lot to do to catch up with the
rest of the world,” he says.
1. You have been a member of Government of India and SEBI committees. What has
been your experience as an advisor to New Delhi’s bureaucrats ? Do people respond
and act on your advice and ideas ?
Ans. I have had and continue to have the most pleasant and positive experience with New Delhi’s
bureaucrats and rulers. Especially with SEBI, I had the most interesting experience. I think
Mr. D R Mehta and his team are a marvelous group. They made sure that the recommendations
of the expert group that included me were implemented very quickly. That is an extraordinary
thing. In all my interactions with the ministries of finance, telecom and information technology,
the ministers and bureaucrats have taken our recommendations very seriously. Most of them
have been implemented very quickly also. I am very, very pleased with the reaction of the
bureaucracy to our recommendations.
2. Do you think the information technology ministry headed by Pramod Mahajan is helping
the infotech sector in the right direction ?
Ans. I think the IT ministry is helping and leading us in the right direction. Mr. Pramod Mahajan is
a very dynamic person and he has brought about a lot of initiatives. For instance, the cyber
laws have come into existence. He has taken several Infotech delegations outside India. He
has become the single window to all the government departments as far as the problems of
the software industry are concerned. I am extremely happy with the functioning of the
information technology ministry.
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3. Don’t you think infrastructure problems remain stumbling blocks in the way of the
Infotech sector’s growth ?
Ans. Certainly, it is. There is no doubt about that. Power, roads, telecom, airports, hotels are still
bottlenecks for us to grow and compete in the world market. But I think we are solving and
overcoming these problems one by one. For instance in Bangalore, the infrastructure bottlenecks
are getting solved quickly. I think the Bangalore Agenda Task Force has done an excellent job
along with the bureaucrats. Other states and cities should follow our planning for Bangalore.
But it is just the beginning. We have a long way to go.
4. Of late, Infosys stock has determined the fortunes of India’s stock exchanges. Some
people are sceptical that Infotech stocks are grossly overvalued.
Ans. I am not the best person to comment on stock prices. I do not invest in the stock market. I do
not really understand the stock market. I think you have to talk to the analysts. They will be
the best people to answer this particular question.
5. What is Infosys’s rationale behind acquisitions abroad ?
Ans. Our plan for acquisitions abroad is a strategic one. It is basically to enhance the top line and
bottom line growth. It is to bring complementary values. Acquisition will enhance the pace of
adoption of new technologies and market opportunities. It will help us attract a high quality,
multi-cultural workforce. These are some tenets of our strategy.
6. What has happened to Yantra Corporation, your US subsidiary ? We rarely hear about
the company.
Ans. What we did was to bring in venture capital people to the Yantra Corporation. We had Mr. Don
Feddison as chairman of the company and then we had second and third round of financing
from several venture capital people of late. Recently,Yantra raised 50 million dollars from
venture capitalists. I think certainly, in the appropriate time, Yantra will go public and then you
will hear more about our US subsidiary. Right now, they are busy satisfying customers.
7. Do you think the government should play a proactive role in promoting the software
industry ? Some people see it as unnecessary, even dangerous, intervention. It is
believed the government’s intervention led to the premature death of the hardware
industry in the country.
Ans. I think the government has an important role to play in the growth of the software industry as
long as it becomes a catalyst and not a controlling authority. If the government were to say
where to put in place the entire policy framework for creating highly successful Indian
multinationals in the software industry that will be a great role. On the other hand, if the
government becomes a controlling authority, dictating every aspect of our operations, taking
decisions that we in our board rooms should be taking, obviously that is not good for our
growth. I think in the last few years, the government has become a great catalyst; it has a very
positive role. I am happy with the government’s proactive role in the software industry.
8. China is fast adapting itself to the English-speaking world. If China catches up with
English, will India lose its edge in the Infotech industry ?
Ans. I think if our politicians do not realise the importance of English education, if they do not
popularise English education in a hurry, yes, there is a great danger of China overtaking India.
Whenever I get an occasion I talk to our politicians and the authorities about the issue. I have
also discussed the China angle in various platforms. I have met various leaders who form
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public opinion and I have tried to explain to them the need to embrace English in a very big
manner in India. Now it is up to the politicians to decide whether to remain forward or take
the country to the global marketplace in the Infotech sector.
10. Is English education the only factor to ensure that India does not retain its edge in the
Infotech industry vis-a-vis China ?
Ans. No, English is not the only thing. We also have to increase the intake of the IITs, the IIMs, and
the engineering and science colleges. We have to bring information technology to the masses.
We have to improve the tele-density in the country. We have to improve Internet access
across India. We have to improve the availability of bandwidth. We have to improve our
infrastructure. We have to develop ourself faster in many fields to ensure that China does not
overtake us.
11. Do you think the current Infotech boom in India can make us one of the five top
developed countries in the world ?
Ans. I think we are today 136 in the human development index. I think for us to become one among
the top five in the world, it is not an easy task. The Infotech boom alone cannot do it. But if
you include our purchasing power, our middle class capacity, possibly we could become one
of the five developed countries in the world in the coming years. But if you do not include the
purchasing power parity index, we may not be there. But that cannot stop us from improving.
The fact of the matter is that we have to control our population, we have to improve access
to education, healthcare, food and shelter for every child in the country. We have to make sure
that the quality of life goes up for the poorest of the poor in India. We have to ensure that the
per capita gross domestic product goes up. So even if our per capita GDP goes up from, say,
400 dollars to 1,500 dollars, that is sufficient. You do not have to be one of the top five
developed countries.
12. What are the other fields that you think India should concentrate on to become a
developed country in the world ?
Ans. I think we have to emphasise on quality on all our exports. We have to enhance productivity.
We have to bring about better labour laws for competing in the global market. We have to
introduce automation in a big way if you want quality. We can get into manufacturing toys.
We can get into electronic assembly. We can get into apparels business. There are many areas
we should concentrate on.
Look at China. It has increased its exports to 200 billion dollars. China is exporting 50 billion
dollars of toys every year. We have just 150 million dollars worth toys business in India. Why
can’t we increase the toy business ten fold ? Emphasis on the small scale industry is not going
to help. Today if you want to enter the global market, you need to have economies of scale.
You need investment in heavy machinery. You need investment in quality processors. So these
things require lots of money and they can only be done by the large and medium industry, not
by small scale industries.
13. Which Indian company has impressed you or inspired you most ?
Ans. Oh, there are many Indian companies that have impressed me. The longevity of Hindustan
Lever, the compassion of TISCO and TELCO, the dynamism of Reliance and the Ambanis,
the patriotism that Bajaj has shown, the quality orientation of the TVS group. I have been
inspired by all these companies for different reasons.
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14. Infosys was the first Indian company to share its wealth with its employees in the
form of employee stock options. Do ESOPs really help in retaining talent ?
Ans. There is no doubt about it at all. The employee stock option has helped Infosys retain talent.
Our attrition levels are less than half the industry level. I think at the end of the day, in addition
to retaining talent, sharing our wealth with employees has been the philosophy of Infosys’s
founders. We believed that we have to share our wealth with our people, who are responsible
for the creation of that wealth. So for us in Infosys, employees stock option is a philosophical
issue rather than a retention instrument. Of course, it has helped retention. But our philosophy
is that the power and thrill of having money is the power to give away. That is our motto.
15. You just said the power of money is the power to give it away. Can you comment
further ?
Ans. I think you know you can use money only so much to buy new cars, new clothes, to travel
etc. But the biggest joy that will come to every human being is if s/he can make a difference
in the world with the wealth they create. If by creating the wealth, if I can bring a smile to a
large number of people, if I can improve the lot of people, then I am happy. I think that is the
true happiness. So I rightly believe and practice that the biggest power of money is the power
to give to the needy, the poor and the disadvantaged.
16. What are you planning to do with your wealth ? Like Bill Gates, are you also planning
to donate it to charity ?
Ans. I think we have already started many initiatives in this direction. Our charity programmes will
continue.
17. Who is your most admired leader ?
Ans. There is no doubt at all. It is Mahatma Gandhi whom I admire most. Mahatma Gandhi,
because he espoused the cause and power of leadership by example.
18. Why did you ask your wife to quit Infosys when you founded the company ?
Ans. Actually she was never part of Infosys. That was wrongly reported in many newspapers and
magazines. She never joined Infosys for two reasons. Right from day one we always believed
that the only way professionalism would be enhanced in the company is by making sure that
the dignity of the profession is upheld at all points. Two, no matter, how correct my wife is,
no matter how great a manager she is, some people will think all the recognition that she gets
may be because she is connected with me. So that is not fair to her. Infosys is today a success
story because she supported me from the outside.

CASE STUDY
7.3. Setting Off A Chain Reaction
(Source: Brand Equity, 2002 with permission.)

LG Balakrishnan and Brothers had been through a recent business process restructuring (BPR)
exercise. Speaking to a senior official at LGB, many employees got the feeling that managing change —
which is a natural fallout of any BPR initiative — must have come easily to LGB. The first promoters of
the company could sense imminent change well enough. They managed to see the coming of nationalisation
of bus services and prepared to exit the business of running a fleet of buses and enter into manufacturing
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of components for buses. Then, changing ever so slightly for the sake of a teeny-weeny BPR must have
been child’s play. Satyam Computer Services helped LGB with the BPR, with the redesign of the ordergeneration process and of the product-engineering process. These components of the project took
about six years from April 1995. BPR alone took some three years to implement with satisfaction. LGB
is in a business that it calls the Transmissions business. It derives its revenues predominantly from
chains required for automotives while it is also in the business of supplying industrial chains. With 14
lines of business, a group turnover of Rs 200 crore (of which the chains business contributed Rs 120
crore), and with manufacturing bases at five locations in South India and three regional offices across
the country reporting to HQ at Coimbatore, LGB’s BPR must have been quite a job.
Why did the company launch the BPR drive ? Says S. Ramesh Kumar, senior consultant at Satyam,
“It had very little margins in its markets, the original equipment segment and in the replacement segment.
Competition was gearing up for expansion, and its own productivity levels had to go up to become price
competitive.” So it set about making up a vision plan calling it the P4 plan for BPR :
¾

A 270-per cent increase in productivity.

¾

100 per cent increase in production capacity in three years’ time.

¾

Reduce elongation of chains by 10 per cent, (performance), and

¾ Make the pricing ratio conducive to improving the marketability of the product.
A business process map helped define the whole business in six processes. Of these, the one that
looked most like it could do with a change was the order-fulfilment process. Says Kumar, “low overall
equipment effectiveness was a concern. The long set-up time too was a concern. Employee involvement
and skills had to be upgraded.” Adds the official, “The quality of products was not a concern at all. But
other parameters such as inventory turn ratio and other productivity norms had to be addressed.”
Satyam recommended the cellular design for the factory set-up. In other words, a factory within
a factory model helped LGB improve in the areas causing concern. Here, IT played a role in getting up
a Kanban manufacturing system, order management system hat integrated with the order fulfilment
process, the equipment effectiveness monitoring system and the measures of a performance monitoring
system. The highlight of the project was the input-output analysis of the process. This helped define the
activities of the organization into three types : value adding (VA), non-value adding (NVA), and wasteful.
Satyam helped LGB look at the number of activities making up a process and the man-hours required for
those activities. It then divided these activities into those that worked for the customer (VA), those that
worked for the company but did not directly affect the customer and those that worked for nobody
(wasteful). Says Kumar, “The idea here was to make sure that one maximised VA, by removing obstacles
to performance, to minimise NVA and to eliminate waste.”
1. It is easy to see what VA processes are. But NVA ?
Ans. Kumar just jumps at the query and says, “Expediting or progress chasing are examples of
NVA. Storing, warehousing, moving material in and out of the company, preparation of checks
and controls documents and inspection also form part of the NVA.”
2. And waste ? Pat comes the reply : “Searching for a part or tool and reconciliation
among documents is a classic case of wasteful activities. They add value to nobody.”
Ans. In the case of the OFP, it was found that VA contributed to about 68.2 per cent of the activities
and NVA contributed to 31.7 per cent while the rest was wasteful. The official says that most
of the objectives were met. The redesign of the order generation process for industrial chains
was as follows : the objective was to substantially increase the efficiency of the process.
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Satyam took up a market analysis to illustrate the actual position of LGB, to identify market
needs, demands and customer expectations of LGB and to spot and analyse the gaps between
customer expectation and delivery. Satyam’s analysis of the existing gaps indicated that there
was no true standard operating procedure, several customer interfaces, not enough market
intelligence, need for active business development, incorrect understanding of customer
specifications and poor brand visibility.
Satyam came up with the following positioning strategy : based on market surveys, LGB had
to have a solutions provider image that would help it best in the circumstances. The highlights
of these were to have a single window for all chain-related requirements, strategic partnerships
with customers and just-in-time deliveries. Action on these fronts resulted in a 184 per cent
increase in the number of enquiries received, 169 per cent increase in enquiries quoted, 300
per cent increase in number of samples submitted and a 460 per cent increase in the number
of approved samples.
For obvious reasons with regard to competition, neither the company nor the consultant was
willing to reveal absolute figures. The highlight of the redesign of the product engineering
process (PEP) was the recommendation for concurrent engineering. The objective of the
PEP redesign was to reduce the cycle-time of the enquiry process and to reduce new product
development time each by half. One of the issues the consultant sighted as unproductive was
the back and forth shunting of drawings from the sales force to the R&D for want of clear
specifications. The formation of a cross-functional team helped prevent unsuitable specifications
creeping into the design at the concept stage itself. Industry-specific project leaders now
came into the picture, thus helping the client himself decide what he wanted.
The Product Data Management component of the redesign used technology to reduce new
product development time. LGB created a repository of design and related data that came in
handy for re-use for future designs. A system that aided the online release of documents was
also put in place. The company achieved its objectives on this front. Further, application
engineers were brought in to ensure that accurate information was passed on between the
customer and the vendor. Would LGB do this differently now ? What were the lessons it
learnt ? Says the official, “We would do it faster now, because of the learning that has accrued.
Further, our priorities would be different now. For instance, we would look at new product
development because that is crucial.”
3. Finally, why an external consultant ? Would you do this again all by yourself ?
Ans. The official feels, “Satyam helped accelerate our progress. We might have been doing things
on our own. Some were adequate, others not so. Further, bringing in Satyam helped us keep
in touch with modern management and manufacturing trends. It is easy being in a state
capital. But in a place like Coimbatore, we have to consistently keep deputing people to attend
seminars or conferences where new issues are discussed, at state capitals or the national
capital. Having an external consultant helps.”
QUESTIONS
1. Identify the major advantages of BPO.
2. What is your perception about the changes brought by the company ?
3. Prepare a business strategy for enhancing the competitive advantages of the company in the
advent of new technological revolutions.
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CHAPTER REVIEW QUESTIONS
1.
2.
3.
4.
5.
6.
7.

8.
9.
10.
11.

12.

13.

14.
15.
16.
17.
18.

19.
20.
21.
22.

Define database and explain the meaning of database.
What are the components of database ?
Differentiate between operational database and managerial database.
Briefly explain D.B.A.
Explain the advantage and disadvantages of database.
What do you mean by DBMS ?
Discuss data redundancy with respect to :
a. Updating of records and
b. Error detection.
Explain the characteristics of a data dictionary.
Explain any three strategies for identifying data for the database.
Explain the value of data independence.
Distinguish between :
a. Logical database and physical database and
b. Entity and data item.
(MU, Nov. 1996)
Distinguish between
a. File and database and
b. Relation and record.
(MU, Nov. 1996)
Compare and contrast the following terms :
a. Indexed and based file organization and
b. Master file and transaction, file.
(MU, Apr. 1997)
Distinguish between Intelligent terminal and dumb terminal.
(MU, Nov. 1997)
Explain the function of DBMS.
(MU, MBA, Apr. 1998)
Define Data Dictionary. What are the major purposes ?
(MU, MBA, Apr. 1999)
What are the major functions of an operating system ?
(MU, MBA, Apr. 1999)
Explain the following terms in detail
a. Data model
d. Relationship
b. Entity
e. Scheme and
c. Attribute
f. Aggregation.
Explain in detail various strategies used for identifying data for the database.
Discuss in detail the advantages of database over traditional file processing.
(MU, MBA, Apr. 1997)
What are the design principles of database ? Explain the advantages of DBMS ?
(MU, MBA, Apr. 1998)
What are the major methods of file organization ? Explain each with advantages and
disadvantages ?
(MU, MBA, Apr. 1999)
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DISCUSSION QUESTION
1. Interview any department in a business concern who uses information system. Describe the
hardware, programs, data, procedures and people involved in the system. How was the system
created ? What database they use ? How successful has the system been ? What problems
were faced with the system ? Do they have file transactions also ? If so, was it successful
compared to the database Management System ?
2. Suppose you own and manage a small flower bouquet shop. You sell flowers and bouquet
across the counter for cash cheque and you accept VISA & MASTER CARDS for the same.
You deposit the money and charge card receipts with your bank. You purchase flowers,
wrappers, glazes, satin ribbons, etc. from few selected vendors. You also spend considerable
amount on interior decoration of your shop. You pay two part-time assistants an hourly wage
in shifts from 7.00 am to 2.00 p.m. and 2.00 p.m. to 9.00 p.m. respectively. Draw a context
diagram for your business accounting process and list out all database records.
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8.1. INTRODUCTION
This chapter discusses major steps and process involved in selecting a computer for purchase and
also for lease from manufactures, time sharing companies and computer bureaus. This also evaluates
various factors considered while selecting a computer system as well as rating vendors for this process.
8.2. SELECTION OF A COMPUTER SYSTEM - GENERAL GUIDELINES
The following guideline has to be considered while selecting a Computer System.
¾ All Computer Systems available in the market possess reasonably good hardware, software
and similar facilities at affordable cost. Hence always choose the latest technology available.
¾ Due weightage may be given for Input/Output storage peripherals of Computer.
¾ Detailed consideration of the specialities/utilities provided in each machine must also be
analysed.
¾ The software supplied by the manufacturer also makes significant difference in selecting a
computer. For example, special packages like packages for linear programming, PERT,
Inventory Control and Production planning etc.
¾ Choice of models of computer i.e., Compatible machine with increasingly powerful CPU etc.
must also be analysed and
¾ Selection of a Computer does not end with the choice of a manufacturer and a model. It
continues to selection of a configuration and a plan for its gradual expansion.
8.3. CATEGORIES/TYPES OF COMPUTERS
Following are the major types of computers with approximate price, power memory and machine.
Exhibit 8.1, shows major characteristics of various types of computers.
Exhibit 8.1. Showing major characteristics of various types of computers
Characteristics/ Type

Micro

Mini

Mainframe

Super

Cost (Rs.)

1 Lakh

10 Lakh

1 Crore

10 Crore

Power (MIPS)

5+

25+

50+

100+

(Bits) - (MB)

8

16

32

64

Memory (MB)

1

10

100

100

Typical Machine

IBM PC

Digital Vax

IBM 3090

CRAY YMP
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8.4. STEPS IN SELECTION OF A COMPUTER
The following are the major steps followed in the selection process :
¾ Prepare a design specification.
¾ Prepare and distribute RFP (Request for Proposal) among reputed computer vendors.
¾ On the basis of an analysis of proposals received from various vendors, select proposals,
which are good to the company.
¾ Encourage vendors to present their proposals in front of the committee.
¾ Conduct further economical analysis of the proposals.
¾ Contact present users of the proposed systems.
¾ Conduct equipment benchmark tests and finally if satisfied and
¾ Select the equipment and place the order.
8.5. FACTORS TO BUY A PC
Following six factors must be considered while buying a PC :
a. Processor. The 286, the 386, the 486, and the Pentium;
b. Clock speed. Varies between 25 MHz and 100 MHz;
c. RAM. Speed ratings in the range of 60, 70 and 80 nanoseconds;
d. Expansion slots and buses. Adding features and capabilities to one’s own computer and the
type of electrical connection used in an expansion slot.
e. Monitor. Size, resolution (sharpness), tricolour, interlaced or non-interlaced, radiation levels,
and video boards and
f. Upgrade. Combining some parts of an existing PC with some new components, with the
result cost may be lower than that of a new system.
8.6. VALIDATION OF VENDOR’S PROPOSALS
Major criteria considered while selecting a vendors proposal are given in the flow chart 8.1 as shown
below :
Flow chart 8.1. Showing criteria for vendor selection.

Vendor Selection

Economic
factors
Eg. price

Hardware
factors

Software
factors

Service
Factors
Eg. AMC

Manufacturer’s
reputation
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8.6.1 Metnods of Validation of Proposal
This can be done through the following methods :
¾ Check list i.e., finding out Yes or No answers to the question at hand.
¾ Criteria table method as described below :
Desired Characteristics

Criteria value

Vender A

Vender B

Response
value

Response
score

Response
value

Response
score

Availability

6

6

36

12

72

Cost

5

6

30

4

20

Reliability

4

6

24

7

28

Documentation

3

5

15

9

27

Maintenance

3

7

21

3

9

Training

2

7

14

6

12

Data Management

5

8

40

6

30

Total

28
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c. Public Evaluation Reports. Several consultancy agencies compare and contrast the hardware,
software performance of various manufacturers and publish their reports in this regard.
8.7. REQUISITION OF COMPUTER POWER
Computers can be acquired in any one of the following ways :
¾ Computer purchase
¾ Computer rental from the manufacturer
¾ Computer service bureau and from
¾ Time sharing companies.
8.7.1 Computer Purchase
Main components of computer purchase are given below :
a. Hardware configurations

—

Price advantage

b. Software packages

—

Superior quality

c. Application programme
— Consistent and reliable vendor.
After sales service contracts, replacement and so on must be thoroughly analysed with all its pros
and cons and takes purchase decision of the computer accordingly. Deciding the configuration of a PC
basically depends on what it is to be used for and then the price. Broadly looking at the PC market today,
you can decide to go in for :
(1)

PIII 1.x ghz ,

(2)

PIV 1.x ghz , AMD 1.x ghz or

(3) PIV 2.x ghz or AMD 2.x ghz.
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Generally, a PIII 1.2 ghz system with an Intel chipset mother board with on-board sound and
video is sufficient to run all the applications mentioned above and more, most of the mother boards
come with onboard 32 MB+ video memory, which allows you to enjoy some decent graphics. You may
think of having a PIV 1.x ghz. It performs better than the PIIIs but it’s a question of cost. If cost is not
a concern, then you can choose PIV.
Speaking about PIV 2.x processors, you won’t need them unless you do some extensive graphics
or run high-end applications. Leaving alone the processors and motherboard, the other configurations
such as the HDD, CD-ROM, RAM, Floppy don’t leave you much of a choice today. You can be happy
with a 40 GB HDD , 128 MB RAM preferably a DDR RAM, you can think of the DDR RAM as an
upgraded version of the SDRAM. It works faster than the SDRAM and with a 15” Monitor, there is
technically nothing much to decide on the CD-ROM, floppy drive, keyboard and mouse. Deciding on
whether to buy an assembled system or an branded system is really a difficult choice today with most
of the branded PC sellers offering packages with printer, scanners and all. They do look like they will
outperform the assembled PC market cost-wise but the question is do you really require the entire
package or just the PC ? If you are interested in just the PC, it is better getting one assembled. You can
get a decent PIII assembled for somewhere between Rs. 23,000 and Rs. 25,000. Then again, there is
the problem of service. The branded PC sellers offer a year or more of support and service. In the case
of assembling a PC, you are left with two options — either to do it yourself or get a service contract
with the assemblers for some extra cost. Most of the assemblers offer this service. It may cost you
somewhere between Rs. 1,500 and Rs. 2,000 a year.
If a recently released Merrill Lynch quarterly report on India’s IT sector is anything to go by, then
Indian technology companies have something to cheer for. A higher share of global IT spending, rapid
growth in outsourcing contracts and stabilising project-based prices definitely make for a silver lining.
According to the report, India continues to make inroads into markets worldwide and is gaining a larger
share of the global IT spends. Currently, India forms 3 per cent of the total IT spending, which the
report says is expected to double to 6 per cent in 2003. Also, spending with Indian firms is rising the
fastest among all outside services categories (read outsourced categories). The report, titled India
Continues to Gain Share in Global IT Spend, was prepared on the basis of a Chief Information Officers
(CIO) survey conducted by Merrill Lynch’s US computer services team. The survey covered 50 CIOs
from major US IT user organizations, both commercial (Fortune 1000) and government.
The report says, “Our latest CIO survey reinforces our key theme that India is gaining from work
being shifted from high cost contractors in the US or Europe. Thereby, it represents a significant and
rapidly growing sector within IT spending. And 37 per cent of CIOs indicate spending with firms in
India expanding the quickest.” The CIOs have reported that 3 per cent of total IT spending is allocated
to India at present, and is expected to double India-based spending next year, to 6 per cent of the total IT
budget. The report further adds that it is important to note that the percentage outsourced to India
appears low, because of the vast untapped user organizations and services’ spend. Of the total CIOs, 67
per cent had no outsourcing to India this year, but in 2003, some CIOs intend to start India outsourcing
and the percentage of CIOs with no India outsourcing is likely to drop to 56 per cent in 2003. Overall,
the survey indicates that the global IT services environment remains weak with CIOs reporting uncertainty,
cautious spending and delay in contract awards. IT budgets have grown three per cent in 2002, depicting
a modest spending growth this year, but an improvement over the one per cent growth in 2001, the
report says.
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“CIOs expect to grow IT budgets by 2.5 per cent next year, even if the recession continues.
Importantly, a few CIOs see significant cuts in IT spending. A weak economy is likely already built into
the current spending levels and thereby, we expect no drastic cuts from current levels, perhaps a
levelling off,” the report adds. In terms of region-specific IT spending, the survey reveals that IT
spending is weaker in Europe and is expected to grow only 1 per cent in ’02. However, given that
currently Europe forms only 10 per cent to 20 per cent of revenues for Indian companies, it is a lesser
source of concern to Indian vendors, than to some global vendors. “In fact, we hear that Indian vendors
are gaining some traction in Europe, though the going has been relatively slower than expected so far.”
As far as project-based pricing is concerned, the survey indicates that pricing is modestly down in India
(in line with US-based consulting) over the last six months. “This is in line with our cautious outlook on
pricing, though in recent months, we have been indicating stabilising pricing,” the report says. “In fact,
interestingly, 62 per cent of the India customers reported flat to higher pricing.”
8.7.2 Computer Rental From the Manufacturer
The following points, must be borne in mind while acquiring the computers on rental basis from
the manufacturers :
¾ Insist Formal legal written contracts highlighting terms and conditions.
¾ Make provisions for terminating contract after giving 90 days of written notice.
¾ Again ownership of the equipment rests always with the manufacturing company and hence
the client is relieved of the risk of obsolescence.
¾ Generally rent is charged on a monthly basis for the regular clients. Rental contract also
provide that the computer may be available for use for a certain number of hours per month
and that additional usage requires additional payment of rent.
¾ Manufacturers give the concessional rates for companies that are willing to sign long-term
lease (3-5 years) for hardware.
¾ Users may also get the hardware on rent with an option to purchase.
8.7.3 Computer Lease From a Third Party
Computers can also be leased from a third party in the following manner :
¾ This arrangement is nearly identical to that of rental from the manufacturers except that the
contract is for a longer period, say 3 years.
¾ Third party lessors are independent group that purchase computers from the manufacturers
and lease them on a long-term contract (3-5 years duration).
A. Forms of Leasing. Following are the major forms :
1. Operating lease (3-5 years) can be cancelled, or it terminates when the lease payments
equals the purchase price and
2. Financial lease
General terms and conditions followed in this category of lease are as follows :
¾ It covers a long term and cannot be cancelled by the lessee.
¾ The lessee makes the lease payments over a lease period although such payments may have
exceeded the purchase price of the equipment.
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¾ This method guarantees the full return on the equipment and hence many lease company
prefer this agreement.
¾ Under this system, the monthly rental payable by the lessee also includes a portion towards
interests charged by the lessor.
8.7.4 Computer Service Bureau
A company that operates a computer to process the data of other organization on its own computer
system is called as computer service bureau. Computer service bureau are generally come under any
one of the following categories :
¾ Independent company, which are specially formed for the provision of computer service to
clients.
¾ Computer manufacturers with separately structured computer bureau.
¾ Computer users with space capacity that allow other firms to use their computer system.
¾ The service contract can be terminated with a short notice of 30 days.
8.7.5 Time Sharing Companies
Time sharing companies are similar to service centres but here the client organization enters the
transactions for processing via a company terminal at its office rather than physically transporting the
transactions. The reports may be printed on a printer at the client’s location or printed at the time sharing
company and delivered.
a. Pricing Arrangements. The pricing arrangements of time sharing companies are as follows :
¾ Additional charges for terminal rental on purchase.
¾ Additional charges for data communication.
Usually data are transmitted through telephonic lines and charges appear as a part of clients’
telephone costs.
b. Features of Time Sharing Companies. Time sharing companies are regional, national on
international in scope. Clients can use time sharing network as data communication systems among
geographically dispersed operations. Reports and documents can be prepared in real-time mode. It is
cost saving for small company, which cannot develop its own internal computer communications network.
Organizations, which required specialised programs occasionally like databases on statistics, economics
etc, are also available with some time sharing companies.
8.8. CRITERIA FOR INVESTMENT IN HARDWARE AND SOFTWARE FOR SMALL
BUSINESS COMPUTERS
Investment in information systems and technologies include the acquisition of hardware, software,
networks, and other computer-related systems and technologies. Criteria for investment mean the standards
that an organization uses to make computer-related investment decisions. Exhibit 8.2 shows some
criteria that organizations use to make information system and information technology investment decisions
and the extent of use of each criteria.
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Exhibit 8.2. Shows criteria for investment used in organization
for purchasing computer including software.

Financial Criteria

Percentage of Companies using Criteria

Discounted cash flow (DCF)
1.

Net Present Value

49

2.

Internal Rate of Return

54

3.

Profitability Index Method

8

Other Financial
4.

Average/Accounting Rate of Return

16

5.

Payback Method

61

6.

Budgetary Constraints

68

Management Criteria
7.

Support of Explicit Business Objectives

88

8.

Support to Implicit Business Objectives

69

9.

Response to Competitive Systems

61

10.

Support for Management Decision Making

88

11.

Probability of Achieving Benefits

46

12.

Legal/Government Requirements

71

Development Criteria
13.

Technical/System Requirement

79

14.

Introduce/Learn New Technology

60

15.

Probability of Project Completion

31

(Source: MIS Quarterly, September, 1992.)

8.9. MARKET WATCH
(Source: Inputs from ET, Business Standard, Business line and www.rediffmail.com)

8.9.1 IT Spending Come Down
FOR the vendors in the information technology (IT) services sector, it is turning out to be a much
tougher year than predicted. No prizes for guessing why it turned out this way. For the past one-and-ahalf years, the turbulence in the IT industry has manifested itself in the constant review of discretionary
IT budgets and reduction in IT spending patterns by global technology majors across the board. And
this time around, the key corporate chieftains from technology majors such as Cisco Systems, Intel or
Hewlett-Packard offered adequate warning of the slowdown in technology spending — the pivot around
which the technology sector resurgence is predicated.

186

Management Information Systems

Reinforcing this view, recently IDC, a leading provider of technology intelligence, industry analysis
and market studies, lowered its 2002 global IT services growth forecast by 3.9 percentage points to 6.7
per cent as against the expected double-digit growth for the year. Following this forecast, it is clear that
for the second year running, the global IT spending is likely to remain below double-digit growth. IDC’s
forecast is relatively more optimistic than that of the technology research firm, Gartner. As expected,
the US markets witnessed the biggest slowdown in IT spend, followed closely by Canada. In line with
these forecasts, IDC and Gartner seem to hold a consensus view that IT spending on projects in unlikely
to show up before early-to-mid 2003. In this backdrop, what are the trends that are likely to dominate
the IT services sector scene in the foreseeable future ?
¾ The lowered IT spending has affected project-related spending in IT sub-sectors such as
systems integration, IS (information systems) outsourcing and custom applications. Unless
the IT spending improves by the first half of 2003, it is unlikely that any of these segments
may witness a resurgence in activity. Most of the Indian software companies who have
focused on these sub-sectors have also reiterated these sluggish trends.
¾ Enterprise Application integration services and business activity monitoring has become more
of a mainstream activity. And as companies are attempting to get greater bang for their buck,
more and more investments are going towards integration of investments made during the
boom years and better decision-making tools to enhance value from existing investments.
¾ The decline in IT spending has affected players such as EDS, Xansa and Oracle in the software
product/services space. While EDS has lowered its third-quarter earnings guidance by 80-83
per cent, for Oracle, the licensing revenues are dwindling quite sharply and Xansa, an IT
services company, has also witnessed a slowdown in demand across all its business lines.
Clearly, this trend is evident mainly in the US and Europe. In stark contrast, in India, the
offshore outsourcing activity is showing signs of picking up sharply and reaching mainstream
status. It is becoming obvious that even though Indian offshore majors such as TCS, Infosys
and Wipro may not be able to broadbase their portfolio of offerings significantly in this economic
climate, they are likely to entrench themselves firmly in the application development/maintenance
space.
¾

Finally, it appears that once the IT spending picks up momentum by late 2003 to early 2004,
technology spending is likely to find its way into more sophisticated services such as XML,
Web services and more advanced application integration activities.

8.9.2 INTEL Corporation, recently Introduced its ‘Itanium 2’ Microprocessor for
High-end Computing, a Year After the Chip Giant Launched the First Version
After a Decade’s Research and Development
On July 17 2002, the company declared its second quarter revenues, down seven per cent
sequentially and announced laying off 4,000 people. It’s just unfortunate that bad news followed the
launch of Itanium 2, on which Intel bets big. The revenues of the company are down mainly because
sales of personal computers have declined : Intel microprocessors power as much as 80 per cent of the
PCs sold. Intel needs to build up revenue streams from other areas such as hand-held devices and
network equipment to offset the reverses it suffered from sluggish PC sales. But here too, business has
generally been dull. Naturally, enterprise computing, where margins are significantly higher despite
lower volumes, ranks high on Intel’s plans. Itanium 2 comes in here. The first version of Itanium the 64bit processor, co-developed with HP at billions of dollars investment, was not a big hit in the market.
Intel says that the new version is twice as fast and claims that a number of original equipment manufacturers

Computer Power

187

are expected to offer a range of server and workstation models with support from software and operating
system vendors. Why is Intel so bullish on Itanium 2 ? And how different is it from other high-end
processors ? Intel views Itanium as the “most significant advancement to the Intel architecture since the
80386.” “The Itanium architecture is much more than the typical 64-bit architecture as it was designed
to address the needs of enterprise computing,” Intel says about the product.
The Itanium 2 is designed to handle large enterprise applications such as data bases, business
intelligence, enterprise resource planning, supply chain management, high-performance computing etc.
Besides, it is “socket-compatible” with two future generations of Itanium family processors, due for
releases in 2003 and 2004. Intel says this feature would ensure the value and longevity of investments
made in Itanium 2 by OEMs as well as customers. Avtar Saini, Intel’s Director, South Asia, says that
2002 will see the Itanium processor making “real headway toward becoming the platform of choice in
high-end data centre computing.” Saini, who had played a key role in the development of Itanium at the
company’s Santa Clara Microprocessor Division, says that in India companies such as HCL Infosystems,
Infosys, Wipro and iFlex have already pledged support to the new chip.
But it will not be a cakewalk for Intel with Itanium 2, despite all the qualities that the new chip is
said to possess. Firstly, the technology industry is still in the clutches of the prolonged economic
slowdown and it remains to be seen how many customers would go for upgrading to faster machines.
The Itanium 2 chips are expensive at $1,388 to $4,226. Moreover, the success of the chip would largely
hinge on hardware and software vendors designing and developing systems and software around it.
Intel claims that this has already started to happen, but may take some more time. And then there is
increasing competition from Intel’s archrival, AMD, which is readying a new chip called Hammer, to be
launched this year.
Hammer too is a 64-bit microprocessor, but unlike Itanium which is a completely new design
created for high-end computing, it is another version of AMD’s 32-bit chips currently available in
market. Besides, Hammer is intended for desktop machines as well as low-end servers. But the advantage
Hammer has over Itanium is that it can run 32-bit software as well as 64-bit software alike. Compared
to this, Itanium works better on 64-bit software. While Hammer may not offer a direct competition to
Itanium 2, it can throw up challenges to Intel’s bread and butter Pentium processors, which are 32-bit.
Given the mammoth size of Intel and its position in the market, it is unlikely that it will take competition
from anyone, including AMD, lying down. May be the giant is just waiting to come out with a new
Pentium chip. But nobody is talking about it now. Till then, all eyes are on Itanium 2.
8.9.3 Frameworks for Business
Economists across the world are predicting the worst global economic performance in 2002 since
the second World War. Yet, there are a lot others who have been banking on a swift turnaround. In fact,
recent stock market gains prove that a lot of money has been bet on this outcome. The investment banks
in the US forecast world growth of 1.6 per cent this year and 1.4 per cent in 2002—the weakest
performance in 50 years—before a modest pick-up in 2003. Let’s take a look at the factors that, despite
several measures being taken by economies around the world, still force the global economy to remain
in its current state of slump.
The first and foremost reason is the uncertainty in the geo-political situation caused after the
September 11 terrorist attacks on New York city. In addition to destroying thousands of lives and
billions of dollars in property, the terrorist attacks forced the shutdown of the financial markets, and the
temporary closure of US businesses. The other force emerging as a result of the current geo-political
situation and its uncertainty is low consumer confidence and spending. If one considers a similar
situation that occurred during the Gulf War in 1990s, consumer confidence and spending was recorded
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to go as low as 40 per cent. Despite various economies’ efforts to popularise holiday shopping, it is
going to be at a dismal low this season because the outcome of the current war against terrorism is
uncertain despite the geographical gains against the Taliban in Afghanistan. The possibility of further
terrorist attacks and military retaliation may start a cycle of turmoil, forcing dramatically tightened
security arrangements and new barriers to travel and trade. Those restrictions would strike the heart of
the global economy, which is dependent on open borders and markets. Another reason that is creating
hurdles in dealing with the slowdown is the macro-economic policies and regulations.
Take for instance the US story : the US Federal Reserve Board carried out macro-economic regulations
with six interest-rate increases last year to inhibit the “over-heated economy”. This led to a 1.75 percentage
point rise in the Fed’s prime rate. This increased businesses’ financing costs, thereby hampering their
enthusiasm to invest. This was the Fed’s original goal, but the problem is the economy dipped so much
and so quickly that it risks becoming trapped in a recession. The US economy’s accelerated decline has
had a rapid negative effect on the global economy. Since the United States’ GDP accounts for 30 per
cent of the world’s GDP and its import volume made up 18 per cent of the world’s total last year, the US
economy has a great influence on the world economy and trade. Thus, Asian countries’ economic
growth and exports are inevitably affected. In addition to the problems created by the US slowdown and
the continued stagnation of Japan, so-called “emerging” economies are going to be affected by a downturn
in international capital flows as a result of the financial turbulence in Argentina and Turkey, both of
which have been on IMF bailout programs.
8.9.4 Global outlook after September 2001
It is very difficult in today’s times for any country to be doing better than average performers.
However, significantly, the World Bank says that developing countries could stand to gain $1.5 trillion in
10 years from complete liberalisation of world trade. But it also warns that in the short term, the
prospects for world growth are grim, with international trade expansion virtually grinding to a halt.
World economic growth is forecast to be only around 1.3 per cent this year, compared with 3.8 per cent
last year, and is predicted to recover only slightly to 1.6 per cent in 2002.It is expected that four Asian
countries - Korea, Taiwan, Hong Kong, and Singapore—could quickly rebound with any upturn in the
US economy later this year or early next year. Meanwhile, India and China will continue to record
healthy (by current world standards) rates of growth. East Asia’s two largest export markets are the
United States and Japan. The US economy has slowed sharply over the past year and Japan’s economy
appears to be in recession. Both factors are adversely affecting the economies of East Asia. South Korea
and Hong Kong, both of which reported strong growth in 2000 at nine per cent and 10 per cent
respectively, are forecasting growth in the two per cent range for 2001. Exports from East Asia,
excluding China, have fallen by around 10 per cent over the past year, compared with growth of almost
30 per cent in early 2000. Additionally growth in the volume of world trade has slowed to around four
per cent this year from 13 per cent last year - the sharpest deceleration since 1975.It is of interest that
the stock markets of Jordan and the Gulf countries have been recording strong performances unmatched
elsewhere in the world. By September 11, Kuwait’s stock market outcome. The investment banks in the
US forecast world growth of 1.6 per cent this year and 1.4 per cent , Qatar by 20 per cent and Jordan’s
by 20.9 per cent. Bahrain and UAE were also in positive territories, while the rest of the Arab stock
markets recorded negative returns.
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8.9.5 Back to Basics All Business Models Need Growth and Profits to Succeed,
and not Just High Value on Paper
The Red Herring magazine called Vinod Khosla the king of Silicon Valley. In August 1999, Cerent,
an optical networking start up conceived by him was sold to Cisco for $8 billion. Cerent had a revenue
of about $50 million and was a prime example of a successful start up. Khosla, one of Sun Microsystems’
founders, has also been part of successes like AtHome, Juniper Networks, Redback Networks, and
Siara Systems. One of the general partners at the venture capital firm Kleiner, Perkins, Caufield, and
Byers, he personifies what is good with the Silicon Valley model. According to data available from
Ipo.com, even now, about $100 million a day is being invested in private companies in the US. VCs
(Venture Companies) make these investments based on analysis of the idea, the founders’ background,
and their own expectation of return. Typically, three out of 10 ideas or companies succeed (the rest
simply die). But, this has fueled research and development, creating new technologies and wealth.
During the boom days of the last two to three years, the fundamentals were forgotten. Business
basics about growth and profits were questioned in favour of new business models based on customer
eyeballs, page hits, and customer acquisition. Models were created in plenty to justify high valuations. If
a company was successful, many copycats emerged and they all got funded. Also, many new funds got
started and were managed by inexperienced people. High levels of funding cramped support services
and infrastructure needed by the startups. When a company gets funding in its early stages of growth,
money is spent in creating a product or service, hiring, setting up the infrastructure, and creating a sales
and marketing engine. As soon as there is predictability of revenues and a management structure in
place, an IPO is done and the VCs cash in on their investments. Typically, the time taken for an IPO is
two to five years from the start. In the last two years, expectations changed, with companies trying to
go for an IPO within the first year. This was often based on unrealistic assumptions.
A lot of value was created, and lost, on paper. Unfortunately, lots of real money was also lost by
the investors—something that will not be forgotten and is sure to keep the valuations depressed in the
immediate future. Also many of the investments in high technology were in creating network
infrastructure. This fueled the growth of the telecommunications industry. Many new technologies got
funded in the hope that the bandwidth requirement would grow exponentially. But some of the new
technologies allowed increased bandwidth to be carried by the existing backbone, thereby eliminating
the need for new infrastructure build-up. When the Internet startups went out of business, the need for
new bandwidth came down further. The Silicon Valley model is good and much needed to create new
innovations and technologies, and hence new companies. But in the last two years, some of the basics
were forgotten and lead to the downturn. Hopefully, the lessons will not be forgotten
CONCLUSION
This chapter explained the fundamental concepts of an information system-computer power in a
simple language. The topics like vendor selection, steps in acquiring a computer, various options, buying
a computer, Time sharing companies, criteria for investment for purchasing a computer for STBF
discussed in a simple language with suitable illustrations. Again Market watch add the volatile market
information from the computer industry and portrait situation after September 11.2001.
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Key terms and concepts
1. Computer Lease.
2. Computer Purchase.
3. Computer Rental.
4. Computer Service Bureau.
5. Criteria for Hardware, Software Investment.
6. Critical Factors for Computer Purchase: a. Processor, b. Clock Speed, c. Random Access
Memory (RAM), d. Expansion Slots and Buses, e. Monitor, f. Upgradation.
7. Forms of Leasing: a. Operating Lease, b. Financial Lease.
8. Selection of Computer.
9. Time Sharing Companies.
10. Types of Computer.
11. Validation of Computer Proposal.

FOCUS
8.1. Secured E-Commerce with Digital Signature
Internet has shrunk the world and made communication faster and cheaper. But the flip side is that
data tampering, mails sent by persons masquerading as others have become rampant. But worry no
further as help is at hand. Enter digital signature and electronic transactions have become secured as
never before. Digital signature works on the principle of Public Key Infrastructure (PKI). It is a
cryptography based on a concept of key pairs (private and public key). Public and private key pairs are
nothing but large prime numbers generated by a mathematical algorithm. The key pairs are used for both
signing and encrypting the message. Both use cryptography (technology). Public key of an individual is
made known to receivers while the private key is kept confidential. Private key helps to prove unequivocally
that you are who you claim to be. PKI brings in authentication, confidentiality, integrity and legal nonrepudiation in electronic transactions.
“Now Internet is the safest place” screams a poster pinned on SafeScrypt Limited’s walls. Chennai
based SafeScrypt, a subsidiary of Satyam Infoway Limited, is the country’s first Certifying Authority
(CA) appointed by the controller of certifying authorities to make e-commerce and e-governance secured.
Electronic transactions can in principle be modified or deleted without leaving a trace and masquerading
is possible too. End result — lack of faith in electronic transactions.
“Our role is to create trust in electronic environment,” declared K. Dasaratharaman, Managing
Director, SafeScrypt. To this end the company offers digital signature that makes electronic transaction
as reliable as a paper document with written signature. Maintaining authenticity, confidentiality and
integrity are paramount in making electronic transactions reliable. Digital signature does just that. It has
tied up with the market leader VeriSign to issue digital signature. The number of high-end clients that the
company has also already signed up testifies to this fact.
The Eastern Construction Company (ECC), a division of L&T and BHEL, Hyderabad, have used
SafeScrypt’s digital signature for vendor management system. In these two cases the secured electronic
transactions happen between the company and its clients. ICICI WebTrade Ltd, the largest online share
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trading portal uses it to enable its authorised signatories at ICICI direct to digitally sign all the Contract
Notes generated daily. Infosys uses it for message securing where all e-mails sent by top executives
bear a digital signature. The Department of Education for Accredited Computer Courses (DOEACC) is
using the facility to allow its students at several thousand Accredited Computer Colleges to register
online. The second phase would see digital signature helping to make the courses put online secure and
the final phase will allow students take exams online. Talks are on with the Central Board of Direct Taxes
to allow citizens to file income tax returns online using the secured system in place. “If a country like
Brazil can have 93 per cent of its citizens file tax returns online, banking on the security provided by
digital signature then why not India ?” asked Mr. Dasaratharaman.
SafeScrypt is not leaving any stone unturned. Its biggest customer would be the banking industry.
Online banking is already a reality. But what SafeScrypt is looking at is not the low end banking transactions
that are happening today. High end banking transactions is what it wants to tap taking advantage of the
“feel safe” attitude of the customers and banks with a digital signature. Plans are to capatilise the parent
company’s ‘i-way’ numbering nearly 700 and located strategically for the same. “We would install a
smart card reader in every computer in all our i-ways. This would allow the customers to use the digital
signature present on a smart card provided to them by the bank and make virtual banking (e-banking) a
reality,” Mr. Dasaratharaman said. “And with an Automatic Teller Machine (ATM) in place at our `i-way’
at a later date we would be able to change the face of banking industry.” SafeScrypt is already talking to
a few banks on this proposition. A futuristic scenario but nevertheless possible, thanks to digital signature.
Banking as an industry is the centre of attraction for the CAs, what with the Hyderabad based
Institute for Development and Research in Banking Technology (IDRBT), another certifying authority
already creating RBI and SBI as registration authorities. Registration authorities’ role is to forward the
requests of subscribers for digital certificates to IDRBT after verifying their credentials. “IDRBT has
already issued 350 digital certificates to banks and financial institutions for the purpose of participating
in Public debt office and negotiated dealing system,” said V.P. Gulati, Director of IDRBT. IDRBT
provides digital certificates only to bank employees and not to its (banks’) customers. Bank employees
are using the digital signatures for transactions like electronic fund transfer. “Other applications like real
time gross settlement and centralized funds management are in the pipeline,” Mr. Gulati said.
Digital signature
Digital signature works on the principle of Public Key Infrastructure (PKI) — a cryptography
based on a concept of key pairs. Public and private key pairs are nothing but large prime numbers
generated by a mathematical algorithm. Public key of an individual is made known to receivers while the
private key is kept confidential. Private key helps to prove unequivocally that you are who you claim to
be.
PKI serves four functions to secure electronic transactions — authentication, confidentiality,
integrity and legal non-repudiation. Three different functions serve to achieve authentication, confidentiality
and integrity. A sender digitally signs (encrypts) the message using his private key. The message is then
hashed into a message digest and attached to the original message, and then encrypted using the receiver’s
public key. The first action of signing digitally using his private key makes the sender authenticate his
message, as his private key is not known to anybody. The receiver has to first use the sender’s public
key to decrypt the original message and message digest. This ensures authentication.
Confidentiality is achieved by the sender encrypting the message (original and message digest)
using the receiver’s public key. The receiver has to use his private key to open the message. Since
nobody knows his private key, the receiver is assured of confidentiality.
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Finally, hashing the message into a message digest ensures integrity. Hashing is nothing but converting
the message into a string of numbers of fixed length of a particular value. The hashed value obtained is
also sent along with the message. The receiver passes the original message (after separating it from the
message digest) through the same hashing algorithm and compares the hash value. If the sender’s and
receiver’s hash values are one and the same then it serves to prove that the message has not been
tampered with. Changing even one letter in the message can change the hash value. Hence integrity is
assured. The entire exercise is designed to build trust. To this end the user’s public key is signed by the
certifying authority’s private key. Any check on the certificate will help identify the certifying authority’s
root. “As a third party I validate the customer and so help build trust in transaction,” Mr. Dasaratharaman
said. “Since digital certificate is issued by a licensed certifying authority it goes to provide legal nonrepudiation.”

MANAGEMENT PERSPECTIVE
8.2. Signals From the Oracle
(Source: www.rediffmail.com and Business line)

IT is a development that has been creating waves in the
investing circles in the US for the past few days or so. But it has
probably gone largely unnoticed in the technology circles. The
development is : Three institutions — Longleaf Partners Funds,
Berkshire Hathaway Inc and Legg Mason Inc — have entered into
an agreement with Level 3 Communications, a telecommunications
company, to buy $500 million of 9 per cent junior convertible notes
due in 2012. Longleaf Partners Funds plans to purchase $300 million
of the convertible notes, while Berkshire Hathaway and Legg Mason
will purchase $100 million, respectively. Level 3 intends to use the
net proceeds from this debt for general corporate purposes,
including potential acquisitions relating to industry consolidation opportunities, capital expenditures and
working capital.
Well, you may wonder! Are these institutions out of their mind to be investing in a telecommunications
company, when the industry is reeling under an unprecedented turmoil ? Wait a moment, before you
jump to any conclusions and dismiss this investment as an act of foolhardiness. What makes the investment
special is the fact that Berkshire Hathaway Inc, operated by the tech-leery WARREN BUFFETT (also
famously known as “the Oracle of Omaha”) has chosen to be one of the investors in Level 3. Throughout
the technology boom that lasted for nearly five years between 1994 and 1999, Warren Buffett stayed
away from making any technology investments, despite Microsoft’s Bill Gates and Buffett being good
friends for a long time. Speaking at the height of the technology boom, in the 1998 Annual Meeting, he
said, “I don’t want to play in a game where the other guy has an advantage. I could spend all my time
thinking about technology for the next year and still not be the 100th, 1,000th or even the 10,000th
smartest guy in the country in analysing those businesses. In effect, that’s a 7- or 8-foot bar that I can’t
clear. There are people who can, but I can’t.” And he added, “Different people understand different
businesses. The important thing is to know which ones you do understand and when you’re operating
within your circle of competence.”
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Dramatic Change of Mind
What has made one of the smartest investors in this planet suddenly change his mind and suddenly
make a first significant debt investment in a technology stock, especially in the devastated telecom
landscape ? It is obvious that the investment proposed is not directly in the Level 3 stock, but in the form
of debt. But it falls into the category of quasi-debt, because these 9 per cent notes are convertible at the
option of the holders into common stock at any time at a conversion price of $3.41 or into company’s
convertible preferred stock under certain conditions and circumstances. In addition, all the three companies
have also indicated that they would consider possible further investments in Level 3 in the future.
Speculation has been rife in the investing circles about the rationale for this investment by Berkshire
Hathaway. The two inferences, which can be drawn from this investment, are :
Survival of the Fittest
Level 3 is basically a player which provides bandwidth and raw services that communicationsintensive companies use to operate cost-efficient and high performance networks. Envisioning an IPbased network to be the communications platform for the future, Level 3 has created a network of this
type and offers this infrastructure platform to other players — for both voice and non-voice i.e. databased services. In evolving its corporate strategy for growth and longevity, it appears to have got two
things right. First of all, it appears to have stayed out of the mad race for bandwidth by ensuring that its
network is continuously upgradable. In order to fulfil this requirement, it has filled up only one conduit
of its IP-based network, leaving almost 11 of its 12 conduits to be filled up with technology advances in
the optical arena and as customer demand for capacity increases.
This multi-conduit approach is likely to offer the benefits of superior technology to its customers.
Further, each successive generation of fibre and optronics will help its customers take advantage of
even greater cost/performance ratios in future, with greater user applications. Secondly, sensing that the
telecom turmoil was likely to last for a long time, Level 3 cut down nearly 25 per cent of its workforce
and put through a restructuring strategy to survive the turmoil last year.
Consolidation in the Telecom Arena
At a time when Level 3’s peers in the telecom industry such as WorldCom, Global Crossing and
Quest Communications have been rocked by financial and legal wrangles, it appears to have escaped
this period unscathed. With the infusion of nearly half a billion dollars in debt, Level 3 will be in a position
to play a significant role in the consolidation of the telecom industry. More so, as this debt can be
supplemented by Level 3’s cash and marketable securities balance of approximately $1.5 billion as at
June 30, 2002. . Mason Hawkins, Chairman and Chief Executive Officer of Southeastern Asset
Management, adviser to Longleaf Partners Funds, hit the nail on the head when he stated that, “We
invested in Level 3 to take advantage of consolidation opportunities in the telecommunications arena. We
believe these opportunities are substantial.

CASE STUDY
8.3. All in the Game — How ATM Banking is Safe ?
FACE it, the efficacy of the credit card service in India isn’t really the best in the world. But does
that mean you surrender the card and deny yourself the advantages of using the plastic card ? Not at all.
Just as you don’t lock yourself at home to avoid trouble or a road mishap, you don’t impose a blanket
ban on the use of the credit card, if you have one, for there is no meaning in keeping it in a locker for
safe custody and paying the annual subscription.
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While there is some who love to flaunt the card, there are others who keep it under lock and key.
Rathnam for instance, falls under the latter category. He uses the card sparingly. When not in use, it will
not find a place in his wallet but will lie in his cupboard. Despite these precautions, one fine morning,
Rathnam found to his utter dismay that his account was overdrawn. Cash withdrawals of which he was
totally in the dark were charged to his account. Rathnam claims that he is not in the habit of withdrawing
cash from the automated teller machines, and the entries were mistakenly debited to his account. Says
Rathnam, “I am an old timer. I use the card sparingly and only if there is an absolute need for it. I have
not ever withdrawn cash from the ATM. Yet these entries appear in my account statement.” After
fighting it out with his credit card service provider, Rathnam was able to convince them that the entries
did not pertain to his account and they were reversed. But his pleasure was short-lived. He was informed
that the disputed amount would be debited to his account as the log received by the service provider was
full proof for the cash dispensed in transaction. Rathnam sought evidence.
Highest percentage of frauds falls under the ‘card not present’ type of transactions and counterfeit
cards. Though skimming is not happening in India, skimmed cards are in circulation. A technology to
prevent skimming is already being pilot tested by MasterCard.
Let’s skip the introduction and go straight to the question—
Is it safe to use your credit card number online ? Credit card
fraud is not limited to the online world. It’s existed for as long as
credit cards have been around, and it’ll exist for as long as credit
cards do, in their current form. So, our question should be—Is
it more dangerous to use a credit card online ? Available evidence
says it isn’t. Or if there’s evidence to the contrary, card issuers
are not yet talking about it. After all, bankers are a secretive lot.
There’s no reason for us not to use credit cards online,
provided we take a few steps to ensure the security of our
transaction. All that’s needed online is the credit card number
and date of birth. The online vendor needs neither your signature nor physical access to the card. Your
date of birth could generally be known. So, you need to be doubly careful to ensure that your credit card
number doesn’t fall into the hands of unscrupulous elements. Credit card details could potentially be
stolen from you, your computer, or from vendors with whom you’ve used the credit card. Let’s take
these one by one. Don’t let your credit card lie around so that someone can pick up the number. Also,
don’t give the number out to anyone other than a vendor. Don’t put your credit card details in e-mail or
generally store it in documents on your computer, particularly if it’s a shared or an office machine.
While entering your credit card number at an online store, ensure that you do so only on a secure
page. If you’re asking for clarifications or help from the sites, you don’t have to give them your credit
card number. If they ask for it, there’s something fishy. Stop all transactions at the site immediately and
inform the Webmaster. Don’t enter your credit card number or date of birth as part of the information
you give while registering at any site. Online, the third instance—of the numbers being stolen from the
vendor— could happen if someone hacks into an e-commerce server. Frankly speaking, you have no
control over this, except hoping that the vendor takes enough care to ensure that his servers are not
open to hackers. The law is not very clear on your liability if someone uses your credit card fraudulently
online. But check out with the bank that issued your credit card on their policies and guidelines for the
same. During our reviews in this issue, we were using my Citibank credit card to make purchases
online. About half-way through, Citibank called me up to inform that these flurry of transactions were
happening on my card and wanted to ensure that they were legitimate. We called up Standard Chartered’s

Computer Power

195

helpline and asked about the remedies available to a credit card holder in case of any misuse of the card
online. Their answer was the card holder can complain about the transaction, but there was no way that
the bank could stop the transaction. In fact, they went as far to state that they discourage the use of
credit cards online. The Amex helpline, when contacted said that in case someone else uses the card
details online, then the card holder is liable to pay up.
There are some things money can’t buy. But for everything else there is MasterCard. So goes the
catchy slogan of MasterCard, one of the major credit cards in circulation in the world. True to the
slogan the convenience of a credit card needs no description. But it can be misused when it reaches the
wrong hands. Consider this to know the magnitude of the problem — the total loss to MasterCard last
year mounted to a staggering $369 million. India is no exception to credit card fraud. The only consolation
being that most of the frauds are small in value and can be easily checked. “The highest percentage of
frauds in credit cards in India happens in the mail order telephone order (MOTO) type,” said Mr. Rajiv
Duggal, Director (Security and Risk Management), South Asia, MasterCard International at a seminar
conducted by Chennai based FSS on identifying and preventing credit card frauds. These are the typical
‘card not present’ type of transactions where the card owner furnishes the card details in an application
form or conveys it over phone.
In a typical mail order application the card owner furnishes card details like the card number, his
name, date of birth, signature and card expiry date apart from his address where the product has to be
delivered. The merchant sends these details to the issuing bank for approval before delivering the product
to the customer. In a clean case the process goes to completion without a glitch. “A fraud when
committed easily comes to light if the issuing bank checks the address given on the application with the
owner’s actual address,” said Mr. Duggal. This works on the assumption that the impersonator would
give his address and not the actual owner’s address. “So this type of fraud can be easily checked and
prevented if all concerned banks look for the inconsistency,” Mr. Duggal explained. Technology to
prevent such crimes is already in place but very often the impersonator gets away with the crime due to
lack of attention to details.
But even when the banks are alert the crooks still have a way to cheat the system. In many cases
the fraudster uses the telephone to inform the bank of a card loss and requests the bank to send the card
to a new address as he is on the move. Actually an MNC bank, which is one of the biggest players in
India, went on air some time ago advertising their customer friendly nature by delivering the card to the
customer at a new location. “Banks are more customer oriented these days even when there is a change
in address. And this is the root cause of all problems,” he stressed. Compared to MOTO, frauds due to
lost cards is less and is primarily due to customer’s fault. “What can you say when the customer writes
the personal identification number (PIN) on the reverse of the card and then loses it. It’s akin to losing
a signed blank cheque,” a banker comments. Frauds due to card loss and counterfeit are around 13.4
basis points in India against a global value of 7.5.
Counterfeit cards are very rampant abroad and there are many techniques used to make one. The
simplest one is to erase the original embossed number on the card. “Even a hair drier can do the job,”
said Mr. David Garrett, Senior Industry Specialist at ACI Worldwide, which provides the technology to
identify and prevent card frauds. The next step is to emboss a new valid number and scratch the
magnetic strip to destroy the original customer validation code (CVC1) data. CVC1 data contains all the
information about the customer. The card will not work when used in a swiping machine very commonly
seen at merchant outlets. So what does the merchant do ? Typically punch the card details and the sale
is completed. But is there a technology to prevent this too ? The CVC2 number (last three digit numbers)
found on the reverse of the card can call the bluff. “But how often do merchants get in touch with the
banker and the banker cross checks the CVC2 with the customer ?” quips a banker.
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A more common counterfeit method again prevalent abroad is to make a new plastic with an
embossed number and other details. But have a close look at your card and you will find a four-digit
number printed on the card below the embossed number. This number unique to a particular bank will
match the first four digits of the embossed number. “Citibank and HSBC cards are one of the widely
prevalent cards in India. And you will find one of the two numbers printed there,” Mr. Duggal said.
Manufacturing the plastic with the printed numbers and embossing on it are done by two different
persons. And in all likelihood the printed numbers will be different from the embossed numbers on the
card. But does the merchant check for it every time ?
But hold your breath. Even when the two numbers match, another technology is at hand to prove
the genuineness of card. The reverse of the card where the customer signs has MasterCard or Visa
printed in an oblique fashion. “This printing is very difficult to duplicate and serves as one more check
to identify counterfeit cards,” Mr. Duggal explained. As technology develops so do the types of frauds.
Frauds were on the rise again after the introduction of CVC1, CVC2 and holograms. The latest fraud
happening abroad is skimming. In simple terms it means catching the CVC1 data found in the magnetic
strip using a wedge to a phantom terminal and transferring this to the fraud syndicate which manufactures
a counterfeit card with this CVC1 data. Though skimming is not prevalent in India, skimmed cards are
in circulation here. These are typically cards whose holders are based in Canada or the U.K. Why only
Canada or U.K ? Because these countries offer the biggest credits to customers and an ethnic Indian
population with similar sounding names live there. Any doubt in the merchant’s mind is thus eliminated.
Master Card is on the job again and is testing an anti-skimming Magnoprint technology to identify
such cards. According to Mr. Duggal the magnetic strip containing CVC1 data emits a low intrinsic
noise, which can be measured using a special reader. Since formation of magnetic particles is unique to
each card, the noise it produces also becomes unique. This noise goes to the host as an algorithm where
the unique noise of the original card can be compared whenever the card is used. Skimmed cards can
never match the magnetic particles of the original card. The technology is being pilot tested.ACI Worldwide
neural network technology takes care when all the available checks and balances are defeated. Neural
network looks at a customer’s typical usage pattern and raises a flag whenever a strange usage appears.
It is now for the bank to contact the customer and verify the usage. “Somebody can only steal my card
but never my usage pattern. And neural pattern will always be there to alert me of any fraud,” said Mr.
Garrett confidently. But till such time that these checks are in place, only customer, merchant and bank
education and compliance can help prevent any problem. “After all technology cannot eliminate frauds.
It can at most only minimise it,” Mr. Garrett reiterated.
In Search of Evidence
It was at this point that certain obvious facts were brought to life. Rathnam was unable to move
the court, as there was no evidence to prove that he was innocent. He contended that while the banks
safeguarded their position, they did not bother to ensure that the customer’s interest was well protected.
He pointed out that there was no way to ascertain the genuineness of a transaction. He approached the
Coimbatore Consumer Cause to seek support. When they probed into the issue and sought evidence
such as file pictures from the closed circuit television for proof of withdrawal from the ATM, they were
told bluntly that it was a private document, and for bankers’ use only. Later, they were informed that the
images could be obtained for transactions that took place within the last fortnight, as it was unviable to
store images for longer periods. So, the search for proof of withdrawal by Rathnam made no headway.
Considering that such occurrences were not a one-off case in point, the Vice-President of the
Coimbatore Consumer Cause, Rajnikanth, argues that banks should ensure that the card-holder is not
put to unnecessary hardship. He suggests that banks should introduce a micro-encoder, which could
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sense and record the date and time of swiping the card. “This record cannot be tampered with and the
transaction cannot be disputed, for the card has been swiped,” he points out. Apart from the microencoding strip, the CCTV would help strengthen the argument, especially in spotting impersonation, in
the event of the loss of a card. “What is the use of storing an image for just 15 days, when the statement
is prepared at monthly intervals ?” he asks. While banks revel in technology advancements, Rathnam is
unable to grapple with the situation. Technology alone cannot be blamed. Its uniqueness can be appreciated
only if the loopholes are plugged
The Case
ICICI bank wanted to stop the incidents of misuse and cheating using their credit card through
ATM in India. Do you have any suggestions ? Comment
Review Questions
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

How do you make decision for a computer purchase ?
What are the various sources of buying your computer ?
What are the different ways for acquiring a computer ?
List the hardware knowledge required for purchasing a computer.
Discuss briefly on vendor analysis of acquiring a computer giving due weightages for various
factors considered for selection.
What are the precautions to be taken while buying a computer ?
(MBA, MU, Nov. 1997)
Explain briefly the stages involved in the procurement of hardware and software.
(MU, MBA, Nov. 1998)
What are the preparations to be made for installing a computer ?
(MBA, MU, Apr. 1999)
What are the factors to be considered in hardware selection ?
(MU, MBA, Nov. 1999)
How do you assess the requirement of operating system while acquiring a computer system ?
(MBA, MU, Apr. 2000)
Compare and contrast the merits and demerits of computer rental purchase, computer leasing
from a third party, and acquisition of used computers.
Explain in detail with suitable examples the services rendered by various time sharing companies
in the business.
Analyse various factors you consider i.e., hardware configuration, software requirements,
people requirements etc., while computerising a business firm.
What are the criteria considered in the selection of software ?
(MU, MBA, Apr. 1998)
Trace briefly the trends in the development of user software systems in an organization.
(MU, MBA, Apr. 2000)

Discussion Question
1. Assume that you are running a small scale business with 25 employees and you are heading
this centralised firm. You want to install computers in your company and insist all your
employees to be computer literates. Analyse the different sources of computer acquisition,
weigh the same with respect to money involved in each sources, their pros and cons by
making your required assumptions for the same.
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Knowledge Management

9.1. INTRODUCTION
Some of the most basic and fundamental questions facing global business leaders today are :
¾ Is the current business model, which arose in the mills of Britain more than a century ago, and
has evolved ever since, still sufficient for these times ?
¾ Is the model, which was described so well by the historian Alfred Chandler and management
theorist Peter Drucker, capable of successfully handling the complexity and technology of
today’s global era ? and
¾ Is it still up to the task of delivering solid growth to the bottom line or even the top line ?
Certainly the model, a tightly bound command-and-control hierarchy with a headquarters staff
calling the shots from the top, has not remained static since it was first employed. Technology has
enabled it to become flatter, larger and more far-flung. In its infancy, the model was capable of structuring
and organizing only one line of business. With today’s augmentations, the model works with higher
levels of complexity, with multi-line businesses competing in a variety of sectors and along a number of
dimensions-such as speed, quality and service. But the fact remains that the vast majority of companies,
not matter how much their processes have been redesigned, are still structured largely along 19thcentury lines.
9.2. TECTONIC TRANSFORMATIONS
(Source: S. Shajahan, Relationship Marketing – Text and Cases, Tata McGraw Hill, 2004)

It should be evident to anyone in business that companies today operate in an environment of enormous and
continuous change. Changes on a massive scale, which once occurred rarely, are now everyday parts of the
landscape. And it is unlikely that we will ever return to simpler times.

Just take one example : the number of autonomous countries in the world-with their myriad of selfregulated markets and market structures-has increased sharply in the last decade. These new countries
and markets-many of which were closed for decades – are not only opening up, they are also producing
tough competition for existing companies almost overnight. In addition, they are serving as beachheads
for the renewed assaults by older ‘mature’ companies. These companies are moving their operations
globally in an effort to become fiercer rivals. The corporation is in the middle of many of these changes
and will-at a minimum-have to continually adjust to survive. There are a number of major forces driving
this age of change. Some of them are as follows :
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a. Information is becoming readily available to the end-users globally. The Information highway
gives customers and competitors instant access to each other.
b. Markets are globalising at a record pace. In 1993, 43 percent of the sales of the world’s 50
biggest companies came from outside the headquarters country. For those companies that
have not yet become ‘global’, the incremental complexity of managing a more extended
operation can be dramatic, especially in terms of the drain on management resources.
c. The regulatory environments becoming stricter, and penalties imposed are harsher. For
example, more stringent environmental codes have been reinforced in the EEC by 2001,
which provide for jail sentences and stiff lines for executives of companies that break
environmental laws.
d. Competitive pressure has been intensifying and it is becoming harder to achieve market
leadership and to stay on top. The most rapid change in fortunes of companies had spill over
effects in the executive suite, putting C.E.O’s increasingly under the gun.
e. The pace of business is faster with ever-rising customer expectations. New products are
entering the market at a record pace. Companies such as Rubbermaid aim to develop a new
product every day. New products introduction in the food industry is more than tripled from
1980 to 2002. Today, there are twice as many products on supermarket shelves than there
were 10 years ago. Computer chip manufacturers estimate that a new chip becomes obsolete
commodity within three months after the computer using the chip that hits the market.
Successful companies must be able to work at this rapid pace.
f. Industry structures continue to evolve. In some cases the definition of the industry is
changing, as with telecommunications or media. Between 1989 and 2002, there were more
than 2000 mergers in the United States banking industry. These changes mean dynamics and
new business success factors. The AOL Time Warner merger is testimony to this fact that
industry structures are rapidly changing and convergence across some industries is in
indispensable.
g. Technological innovation creates new market opportunities; it also demands rapid adjustment.
Technological change has delivered the Information Age and converted it to the Knowledge
Age. The cost of processing information has dropped precipitously. During the past 25 years,
the cost to process one instruction per second has fallen by half each year. Moore’s Law
suggests that micro processing powder doubles every 18 months. Technological change
underlies the wide set of options facing business in terms of how, where and when to find and
capture opportunities, such as on the Internet.
h. Finally, Capital markets have evolved significantly. Investors are more active and are
demanding better performance. In the United States, institutional investors currently own 60
percent of all equities, compared with only 8 percent in 1950. In 1990, more shareholder
proposals were passed than in the entire history of shareholder proposals up to that point.
Money is raised on a more global scale today, with companies tapping a host of new sources.
9.3. INCREASING RETURNS
Our understanding of how markets and businesses operate was passed-down to us more than a century
ago by English economist Alfred Marshall. It is based on the assumption of diminishing returns; products
or companies that get ahead in a market eventually run into limitations so that a predictable equilibrium
of prices and market shares is reached. The theory was valid for the bulk-processing, smokestack
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economy of Marshall’s day. But in this century economies have gone from processing resources to
processing information, further it moves from the application of raw energy to the application of ideas.
The mechanism that determine economic behaviour has also shifted - from diminishing returns to what
economist W Brain Arthur of Santa Fe institute called increasing returns. Increasing returns are the
tendency for that which is ahead to get further ahead and for that which is lacking advantage to lose
further. If a product gets ahead, increasing returns can magnify the advantage and the product can go
on to the top in the market.
Mechanisms of increasing returns exist along side those of demising returns in all industries. But
in general, diminishing returns hold sway in the traditional, resource-processing industries and increasing
returns reign in the newer, knowledge-based industries. Modern economies have split into two interrelated
worlds of business corresponding to the two types of returns. The two worlds have different economies.
They differ in behaviour, style and culture. They call for different management techniques, strategies
and codes of government regulation.
9.4. INTERNET AND VALUE CHAIN — FAR REACHING IMPACT
Every business today competes in two worlds : a physical world of resources that managers can see and
touch, and a virtual world made for information. The latter has given rise to the world of electronic
commerce, a new locus of value creating. Jeffery F. Rayport and John J.Sviokia of Harvard Business
School call this new information world the market space to distinguish it from the physical world of
the market place.
A few examples illustrate the distinction. When consumers use answering machines to store their
phone messages, they are using objects made and sold in the physical world, but when they purchase
electronic answering services from their local phone companies, they are utilizing the market space —
a virtual realm where products and services exist as digital information and can be delivered through
information-based channels. Banks provide services to customers at branch offices in the marketplace
as well as electronic online services to customers in the market space; airlines sell passenger tickets in
both the ‘place’ and the ‘space’; and fast-food outlets take orders over the counter at restaurants and
increasingly through touch screens connected to computers.
9.5. THE VALUE CHAIN
Academics, consultants and managers have long described the stages in the process of creating value in
the physical world as link in a value chain. The value chain is a model that describes a series of valueadding activities connecting a company’s supply side (raw materials, in bound logistics, and production
processes) with its demand side (outbound logistics, marketing, and sales). The economic logic of the
two chains is different : conventional understanding of the economies of scale and scope does not apply
to the Virtual Value Chain (VVC) in the same way as it does to the Physical Value Chain (PVC).
Moreover, the two chains must be managed distinctly but also in concert. But analyzing the stages of a
value chain, managers have been able to redesign their internal and external processes to improve
efficiency and effectiveness.
The value chain model treats information as a supporting element in the value-adding process, not
as a source of value in itself. Managers often use information that they capture on inventory, production,
or logistics to help monitor or control those processes, for instances, but they rarely use information
itself to create new value for the customer. However, Federal Express recently did just that by allowing
customers to track packages through the company’s World Wide Web site on the Internet. Now customers
can locate a package in transit by connecting online to the FedEx site and entering the air bill number.
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After the package has been delivered, they can even find out who signed for it. Although FedEx provides
this service for free, in doing so they have created added value for their customers and thus increased
loyalty — in a fiercely competitive market.
Companies tend to adopt value-adding information processes in three stages. In the first, visibility,
companies acquire an ability to ‘see’ physical operations more effectively through information. At this
stage, managers use large-scale information technology systems to coordinate activities in their physical
value chains, in the process laying the foundation for a virtual value chain. In the second stage, mirroring
capability, companies substitute virtual activities for physical ones; they begin to create a parallel value
chain in the market space. Finally, businesses use information to establish new customer relationships.
9.5.1 Implications for Management
What all this means for managers is that they must consciously focus on the principles that guide
value creation and extraction across the two value chains separately and in combination. The two valueadding processes are fundamentally different. The physical value chain is composed of a linear sequence
of activities with defined points of input and output. By contrast, the virtual value chain is nonlinearmatrix of potential inputs and outputs that can be accessed and distributed through a wide variety of
channels.
How can we make sense of this new realm of activity — the information space that allows for the
creation of a virtual chain and the exploitation of a value matrix ? To succeed in this new economic
environment, executives must understand the differences between value creation and extraction in the
market place and in the market space; they must manage both effectively and in concert. More specifically,
a company’s executive must embrace on updated set of guiding principles because in the market space
many of the business axioms that have a guided managers will no longer effective.
9.5.2 Impact of Markets
a. Changing Market Structure. Ideas and information have also become global following the
advent of advanced telecommunications and as a result, physical distances have lost their relevance.
Ideas propounded in one place are instantly available everywhere. Consequently, in the knowledge
economy there is often noting like a local market and these industries are usually characterized by
relatively few dominant players. The accent on ideas also leads to a dynamic environment, which is
particularly vulnerable to technological change. As a results, companies spend a significant amount of
time in attempting to predict the shape of the future and adapting to fit with external developments. This
stresses the importance of both anticipation and adaptation in organizations. The anticipators focus on
the fluidity of events and on opportunities in an attempt to shape the environment while the adapters seek
to remain abreast with competition while hoping to be shapers in the future. The author suggests the
following five new principles hereunder.
9.6. COMPETING IN THE INFO AGE
The digital revolution is creating new markets and eliminating old ones. Organizations must confront the
challenges thrown by the info age head on — or else, face extinction. The morning sun streams into the
room drawing patterns on the mahogany table. There is an old musty smell in the air — the smell that
comes from yellowing books and archaic furniture coated with a patina of time. At the corner of the
room on the bookshelf stand the volumes of the world’s most prestigious compendium of knowledge—
Encyclopedia Britannica — now dust-covered and forgotten. The multi-volume set worth $2,200 slipped
into oblivion once the initial pride in its ownership faded; and now their pages are turned even less than
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once a year. By 1990, sales of Britannica’s multi-volume sets had reached an all-time peak of about $650
million. Dominant market share, generous margins and a 200-year-old history - all testified to an immensely
compelling and stable brand till it was shattered into smithereens by a cheap shiny disc — a product of
the late-twentieth century information revolution : the CD-ROM. Thus, the CD-ROM encyclopedias
priced at $50 to $70 put an end to the printed encyclopedia business and demolished one of the greatest
brand names in just five years.
a. Map the Flow of Information in Your Value Chain. Identify where information is a component
of value in your current value chain. Map its flow. Locate where compromises are created by the
intertwining of the physical and informational. The larger the value potential released by the possible
obliteration of the embedded compromises, the more susceptible will be your business to the shifting
economics of information. This illustrates how the new economics of information, the evolving
technological capabilities for sharing and using information, can transmutate business definitions, industry
definitions and competitive advantage. This tells how the most stable of industries, the most focused of
business models and the most powerful of all brands can be pulverized in no time by the new information
technology. And the most venerable of them all can prove themselves to be the most vulnerable. The
history, the myth and the shared values that define a conservative corporate culture can blind business
leaders to events that do not fit into their archaic mental framework. And even if the executives of
established businesses fully adapt themselves to the new technologies and convince themselves beyond
the corporate myths and assumptions, they face a massive competitive disadvantage as they continue to
remain saddled with legacy assets - the bricks and mortar, sales and distribution systems, brands and
core competencies. In this changing era and shifting equations the insurgents are advantaged by their
lack of legacy systems, legacy assets and a legacy mindset. Having nothing to lose becomes an advantage
for them.
b. Fusion that Releases Value. The physical world of manufacturing is largely shaped by
information. Information and the mechanisms for delivering it are the glue that holds together the
structure of businesses. Some of the most admired companies in businesses far removed from the socalled information business owe most of their success to their masterful use of information. Toyota, for
instance, built powerful competitive advantages through simultaneous engineering and quality control all techniques for processing information. Thus every business is an information business. And, here,
information does not just mean data. Qualitative judgment, affiliation and emotion are all part and parcel
of information we exchange and are intertwined with the sharing of numbers and facts. Denotations and
connotations are fundamentally inseparable. Similarly, brands are the information - whether real or
imagined, intellectual or emotional — the consumers associate with a product. And the tools used to
build brands — advertising, promotion etc. — are themselves channels for delivering information.
Information may be the end product of only a minority of businesses but it glues together value chains,
supply chains, consumer franchises and organizations across the entire economy. And it accounts for a
grossly disproportionate share of competitive advantage and therefore of profits. The tidal wave of
universal connectivity is melting the informational glue bonding economic activities together. And it will
separate the flow of information from the flow of physical things, allowing each to follow its own
economics.
The pure economics of a physical “thing” and that of a piece of information are fundamentally
different. When a thing is sold, the seller ceases to own it. If an idea/tune/blueprint is sold, the seller still
possesses it and could possibly sell it again. Information can be replicated at a remarkably low cost
without limit, things can be replicated only through the expense of manufacture. Things wear out.
Information does not; it can only be obsolete. A thing exists in a location and is, therefore, a unique legal
jurisdiction; information is nowhere and everywhere. Every traditional business is a compromise between
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the economics of information and economics of things. And this compromise suppresses value. An
immense value. Digital networks have finally made it possible to free the informational value chain and
physical value chain and then allowing each to evolve according to its very distinct economics. The
traditional link between information and its physical carrier, between the message and the medium,
between the economics of information and economics of things - melts. And this fusion liberates an
enormous economic value — the value that was suppressed all these years by their mutual compromise.
c. Obliteration of Reach/Richness Trade-off. In the case of information that is embedded in
physical modes of delivery, there is a universal trade-off between reach and richness. While richness
implies the quality of information — accuracy, bandwidth, customization, interactivity, relevance and
security, reach implies the number of people who participate in the sharing of information. Until recently,
it has been impossible to share simultaneously as much richness and reach as one would like. The old
economics of information has failed to rule out the trade-off.
But with the unbundling of information from its physical carrier, the reach/richness trade-off can
be blown up. The explosion of connectivity and adoption of common information standards have displaced
and, in some cases, obliterated this trade-off. Digital networks are now making it possible for a very
large number of people to exchange very rich information. Once information can travel by itself and
there are standards that allow everyone to share that information, it becomes possible to maintain both
reach and richness. And this will also transform the behavioural pattern and institutions that have defined
marketing, supply chains, organizations and boundaries of corporations. As the trade-off diminishes,
economic relationships in all their manifestations will change radically. A sales force, a chain of stores or
a delivery fleet will soon become an expensive liability. Entry barriers will crash. New competitors will
come from nowhere to steal customers. Replacement of expensive proprietary, legal systems with
inexpensive open extranets will make it easier for companies to bid for supply contracts, join a virtual
factory or form a competing supply chain. When every one can exchange opulent information without
constraints on reach, the channel choices for marketers, the inefficiencies of consumer search, the
hierarchical structure of supply chains, the organizational pyramid, the asymmetries of information and
the business structures will be shattered. Shattered into smithereens.
d. Dimensions of Competitive Advantage for Navigators. To make a selection in the deluge of
information, navigation proves to be a critical intermediary function. In this maze, navigators function
as pathfinders. Navigation is bound to evolve as businesses will realize that they can achieve competitive
advantage by providing a way for parties to find each other in the clutter of infinite choices. Separation
of the economics of things and economics of information allows the navigation function to become
totally independent of the physical process of distribution and fulfillment. They do not need to serve as
physical distributors in the way retailers do. And they can fully exploit the shifting trade-off between
reach and richness. Unconstrained by reach, they can offer all alternatives to all searchers simultaneously.
Unconstrained by richness, they can offer as much detail, with whatever order, presentation or emphasis
their client prefers. Navigators can also costless and seamlessly ally with each other to present richer,
more comprehensive information collectively, than they could separately. And who is this new navigator ?
It is a business in its own right like Yahoo! It is a piece of software operating as an agent like Quicken.
It is an electronic retailer like Amazon.com. And they will compete on three dimensions viz. Reach,
Affiliation and Richness.
e. Zero in one end consumers. Enhanced reach requires every business to develop effective
ways of dealing directly with the end consumers. And this may mean developing a whole host of new
capabilities to stay frightfully close to them.
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1. In the Race for Reach. Reach for a navigator means the size of the universe across which it
can navigate. The more extensive the better. Amazon.com, for instance, offers three million volumes
and is “located” on some twenty-five million computer screens. By allowing the consumers to permutate
hardware components, Dell’s internet site offers over 10 million configurations. Building a critical mass
poses a central strategic challenge for navigators. If reach begets reach, the first competitor to achieve
some threshold level of critical mass will take off. All the others with one factor or the other missing fall
back into eventual oblivion. Navigators cut price, give the product away and merge with the competitors
to beat everyone else to reach that magic threshold. And for the new navigator, getting to this critical
mass is the principal challenge. Amazon.com, for instance, was able to jumpstart an initial offering of
over a million books to attain the critical mass by negotiating access to database. With the separation of
economics of information from the economics of things, the domain of search that defines critical mass
bears no necessary relation to the domains of the physical supplier or distribution industries. As the
sheer volume of information and commerce moving over the web grows, it can be predicted that reach
will become the fulcrum of an altogether more intense competitive struggle and that self-cannibalization
will be accepted by incumbents as an obvious event.
2. In the Race for Affiliation. Affiliation means the closeness with which the navigator identifies
with the interest of its clients. New navigators derive much of their advantage by affiliating as closely as
possible with the interests of the consumer. As a consequence of the blow-up of the reach/richness
trade-off, the tilt in affiliation is shifting the balance of power from sellers towards buyers.
The test of affiliation is where the consumer’s gain is the seller’s loss. Informing the consumer of
purchasing alternatives available from other suppliers, explaining why a premium feature is not worth
the money, sharing unflattering information about a product, are the kinds of navigational services that
consumers would expect from navigators serving their interests. But, in the yesteryears, they rarely got
what they expected the most, as the purpose of the navigators was to serve the interests of the sellersprecisely for two reasons. One reason was specificity — the extent to which the navigator’s economics
depend on the economics of the sellers. And the other reason was the unwillingness of the consumers
to pay for navigation. Once the reach/richness trade-off is broken, navigators will cease to be specific
to sellers and will also become cheap. This will lead navigators to compete with each other for the
attention of consumers and to try hard to serve their interests .For suppliers and for retailers this gives
way to a troubling scenario. The trade-off between reach and richness blows up enabling universal
search. Liberated from their prior constraints, navigators struggle to achieve critical mass, to push for
reach, to steal the show, to merge and to concentrate. As their reach goes up, their affiliation to sellers
loosens, which proves a further advantage in competing for buyers.
The explosion of reach is permanent and so is the implied shift in affiliation. However, a lot of
energy will be devoted by sellers to strive hard to preserve the affiliation of navigators and some of them
will succeed. Recognising the permanence of the explosion of reach is essential to long-term competitive
survival.
3. In the Race for Richness. Richness means the quality and customization of the information
that the navigator delivers. The most powerful way for the incumbents and the insurgents to compete is
to use richness to deepen customer relationships and to build brand equity. Electronic communication
supports the collection and mining of detailed customer information files at very low cost. Though the
underlying communication protocols of the Net are anonymous, browser programmes accommodate
“cookies” that are placed inside the user’s machine. These cookies record and transmit back detailed
information about the user’s activities and attitude. Every site and page visited, every piece of information
entered, every click of mouse can be tracked, recorded and relayed back to the host server. The data
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can be used to target messages and offers based on behavioural inclination of the individual consumer.
The Net can obviously be used to deliver targeted offers with zero cost of purchase. Thus the navigators
allow marketers to locate the consumer needs; to identify the particular configuration of product or
service desired by the buyer and offers it to him unprompted. This customization allows the buyer to
take a shortcut through his decision hierarchy and to buy the product.
d. In This New Competitive Space. The new economics of information allows players to
compete on reach, affiliation and richness which function as free and independent dimensions for
competitive positioning.
¾ Product suppliers can exploit reach to circumvent the retailer. However their long-term
advantage lies most fundamentally in richness and affiliation to the consumer interests.
¾ Electronic retailers are advantaged against traditional competitors in reach and potentially in
consumer-specific information.
¾ Agent navigators can trump even the electronic retailers in reach and in affiliation but must
try hard to match the others in richness.
¾ Traditional retailers can go online and use their established brand to beat the new electronic
retailers in their own game.
¾ For vertically integrated suppliers and retailers it is both good and bad. It is good because
they can make choices on how to compete. It is bad because they will often refuse to make
those choices and will therefore get dismantled by focused competitors.
The explosion of reach affects the power of opulent information strategies in two quite opposing
ways. If reach increases without an equivalent increase in navigability, identifying consumer needs and
branding become more powerful. Faced with a bewildering array of choice, the consumer becomes
more willing to rely on brand information from those few sellers who are able to rise above the clutter
of competing chains. Conversely, if reach increases in the context of structure and standards, on basis
of which the usual array of databases, search engines and comparison software all flourish, then the
value to the consumer of seller-provided richness goes down. Navigators lower the cost of search,
increase its comprehensiveness and align the search process more closely with the interests of the
buyers.
It is the best of times and it is the worst of times. It is an age of creation and innovation. It is an age
of dislocation and uncertainties. It is an epoch of revolutionary breakthroughs in the world of information
technology. It is an epoch of information overload that threatens to transmutate the very basic ways of
doing business. While clinging to the edge of an abyss the corporate giants strive hard to cope with the
turbulent changes in the very nature of change itself, the strategists wait with bated breath. . . wait to see
the edifice come down crumbling . . . and get shattered into smithereens.
9.7. NEW CORPORATE GOVERNING LAWS
a. The Law of Digital Assets. Digital assets, unlike physical ones, are not used up in their
consumption. Companies that create value with digital assets many be able to reharvest them through a
potentially infinite number of transactions, thus changing the competitive dynamics of their industries.
When Image Technology gathers and organizes a million images of hardware, for example, it will have
the dominant digital asset in that industry. Companies using traditional chemical based processes will
have difficulty in competing with virtual industries. The variable cost of creating value using digital
information assets is zero or close to it. Therefore providers of products or services that must price
according to the traditional variable-cost model-based on the consumption of the underlying materialswill have a tough time competing against digital asset holding companies who can price their product
cheaply and can make huge margin.
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b. New Economics of Scale. The virtual value chain redefines economics of scale, allowing small
companies to achieve low unit costs for products and services in markets dominated by big companies.
The US Postal Service, which views the world according to an industrial paradigm, could never afford
to build a post office in everyone of the nation’s homes. But FedEx has done exactly that in the market
space by allowing individuals with access to the Internet to track packages through the company’s site
on the World Wide Web. (Customers can also request software from FedEx that allows them not only to
track their parcels but also to view at any time the entire history of their transactions with FedEx.) The
new economies of scale make it possible for FedEx to provide mini-storefronts to each and every
customers individually.
c. New Economics of Scope. In the market space, business can redefine economies of scope by
drawing on a single set of digital assets to provide value across different market. USAA dominates the
insurance market for military officers with a 97 percent segment share, a scale of operations built on
direct marketing. Now, through the new customer relationships made possibly by its expanding its
scope. Using its virtual value chain, USAA can coordinates across markets and provides a broader line
of high quality product and service.
d. Transaction Cost Compression. Transaction costs along the Virtual Value Chain are lower
than their counterparts on the Physical Value Chain, and they continue to decline sharply as the processing
capacity per unit cost for microprocessors doubles every 18 months. In the 1960s, it costs $1 to keep
information about an individual customer. Today, it costs less than one cent per customer. Lower
transaction costs allow companies to control and track information that would have been too costly to
capture and process just a few years ago.
e. Rebalance Supply and Demand. Taken together, the above four axioms combine to create a
fifth : the world of business increasingly shift their business planning and forecasting from supply-to
demand-side thinking. As companies gather, organize, select, synthesize and distribute information in
the market space while managing raw and manufactured goods in the marketplace, they have the
opportunity to sense and respond to customers’ desires, rather than simply making and selling products
and services through the Net. USAA senses a demand in its customer base and then connects that
demand to a source of supply. In today’s world of overcapacity, in which demand, not supply, is scarce,
managers must increasingly look to demand-side strategies. While analysing Indian scenario, we can
understand the fact that globalization and the reform process have altered the context in which the
domestic business operates. Interdependence and integration with the global economy have become
commonly accepted terminology in business. International trade is growing faster than the world output.
International portfolio investments and trade in equity are also on the rise. New avenues and options are
increasingly available to the domestic firms to invest globally. During 1991, Sixty-six wholly owned
subsidiaries were established in 18 countries with an equity participation of Rs.738.4 million. The challenge
of meeting global standards in production and quality has become integral to the routine corporate
reality. Global market shares have become crucial but domestic exports have never moved above 7% of
GDP and the country’s exports have also formed a negligible part of world trade. In today’s context,
information technology and business process have a truly cursive relationship with strategy and process
being driven more by the new possibilities that the Internet opens up on a regular basis. Now we will see
how Knowledge Management transforms the market and companies under market watch given below.
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9.8. THE NATURE OF THE KNOWLEDGE ECONOMY
The key characteristics of the New Economy — innovation, rapid productivity growth, new business
opportunities — are closely associated with the increasing role of knowledge in production. However,
this prominence of knowledge as the critical factor of production is hardly a new phenomenon. Every
significant increase in productivity since the transition from a hunter-gather to agrarian economy some
five thousand years ago has been the result of new knowledge. Are mature industries such as automobiles,
paper, agriculture, and winemaking less knowledge intensive than the new industries of computer software,
telecommunications, and e-commerce ? Similarly, are today’s “knowledge workers”-computer
programmers, management consultants, and web designers-any more knowledge dependent that the
knowledge workers of previous eras-Titian, Stradevalio, Benjamin Franklin, and James Watt ?
Stanford economist, Paul Romer (1986, 1994, 1998), identifies the increased accumulation of
knowledge over time and downplays the idea that the knowledge-based economy is a new phenomenon.
He points to the transition from a mechanised economy to a software-based economy as a feature of the
20th century as a whole. Among the different types of software, the most important in terms of
contributing to productivity growth have been “recipes” for producing goods and services. These
include Henry Ford’s mass manufacturing system, McDonald’s system for producing fast food in
thousands of locations throughout the world, and Wal-Mart’s system of retailing. A key feature of
software-whether it is a movie, a book, a computer program, or a business system-is that its initial cost
of creation is very high, but subsequent copies cost much less. Increasing returns in the modern
economy are also a consequence of the fact that new knowledge complements older knowledge and
every investment in knowledge makes us better as discovering new knowledge.
So what is different about the past decade ? The key feature of the recent “information revolution”
is the diffusion of digital technologies. These technologies reinforce the scale economies associated
with the software economy. Digital software products such as such as Microsoft Windows XP, Pixar’s
Toy Story, or the Vienna Philharmonic’s 14-CD recording of Wagner’s Ring Cycle are very expensive to
create, but they can be replicated at negligible cost (see Shapiro and Varian, 1998).
The potential for the mass low-cost replication of digital products on a global scale offers enormous
productivity gains, but the ability for companies to appropriate these gains may be limited by the intensity
of competition. If the fixed costs of developing the product can only be amortised over a huge sales
base-firms will compete vigorously for market share. The intensity of competition between Netscape
and Microsoft in the market for internet browsers resulted in the price falling to zero-the companies
gave the product away. The effect of extreme scale economies in driving competition in the digital
economy has been exacerbated by the influences of network externalities and competition for standards.
Networks of consumers and producers are a common feature of many information-based markets
giving rise to network externalities — where the value of a product to a user depends upon the number
of other users of that product. These network effects provide further incentives for market dominance.
Network effects encourage convergence around a single technical standard, reinforcing the tendency to
a single firm or coalition of firms to establish dominant market leadership. Competition for standardssuch as exists in digital music formats, wireless telephony, operating systems for handheld computers,
and digital image storage encourages strategies that rapidly build market presence through liberal licensing
to multiple users. The result is that all competitors dissipate the potential gains from ultimate market
leadership (see Shapiro and Varian, 1999; Kelley, 1998).
At the same time, accelerating rates of technological change implying rapidly declining unit costs
and shortening product life cycles. Nowhere is this more evident than in semiconductors where Moore’s
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Law predicts a doubling of the density of transistors on a integrated circuit every two years. As the cost
of developing new technology-based products increases, the time window for exploiting them becomes
shorter. This greatly increases the level of business risk. Although market leaders, such as Intel in
microprocessors and Cisco in internet hardware can use their stronger cash flows to pressure less wellresourced rivals by continually driving the pace of technological change and new product introduction,
even the market leaders are not insulated from these risks. Despite its market dominance, Sony looks
unlikely to recoup the multi-billion dollar development and launch costs of its Playstation2.1. The lesson
to draw from the economic circumstances of the past 18 months is not that the knowledge-based, New
Economy was a myth, but that the process of economic change requires careful, penetrating analysis.
The propensity for business managers, investment analysts and economists to abandon their analytic
tools in favour of a fairy-tale romance with the wonders of the Cinderella-economy and dotcom startups, seems remarkable in the aftermath of the internet bust. The danger is that we lurching from
irrational exuberance to irrational pessimism and fail to recognise the economic and strategic implications
of current and impending technologic changes.
Continued innovation in digital technologies will inevitably drive productivity increase-even if these
gains are offset by global recession. However, the most interesting issues concern impact of these
technologies on industry structure, the basis of competitive advantage, and the dynamics of competition.
The combination of extreme scale economies, network externalities, and fast-paced innovation creates
“winner-take-all” markets where each competitor is willing to incur substantial losses to gain the change
to emerge as the industry winner. The browser wars between Netscape and Microsoft, the on-line
auction battle in Europe between eBay and QXL, and the competition between Palm, Symbian and
Microsoft in operating systems for handheld digital devices are examples of such extreme competition.
These same forces of extreme scale economies and network externalities also create strong pressures
for globalization. If new technology-based products cost billions of dollars to develop, it is imperative
that they are rolled out globally. Similarly, there are strong pressures on individual countries to adopt
global standards, or run the risk of isolation from the onward march of technology.
9.9. KNOWLEDGE MANAGEMENT*
The major input for knowledge management has came from the accelerating rate of change in the
business world. When change occurs, whether external or internal to an organization, people need new
knowledge to do their work. What the knew before becomes obsolete. Of course, new learning happens
naturally-up to a point. When change comes rapidly, the organization can’t rely on its old, informal ways
of gaining and transferring knowledge. They simply will not keep pace with the leading edge.
The author attempts to define knowledge management as a business activity with two primary aspects;
¾ Treating the knowledge component of business activities as an explicit concern of business
reflected in strategy, policy and practice at all levels of the organization.
¾ Making a direct connection between an organization’s intellectual assets — both explicit
(recorded) and tacit (personal know — how and positive business results.
In practice, knowledge management often encompasses identifying and mapping intellectual assets
within the organization, generating new knowledge for competitive advantage within the organization,
making vast amounts of corporate information accessible, sharing of best practices and technology that
enables all of the above - including group ware and intranets.
* Extract of the article written by Dr. S. Shajahan and publushed in ‘Indian Management , Vol. 39, No. 5, May
200, pp.37-44.
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It also becomes critical to manage knowledge more deliberately when :
(i) The products and services the company sell have a greater knowledge component, as compared
to the cost of the raw materials,
(ii) The company expands its business into other parts of the world, where much that management
knows-now does not apply, and/or
(iii) Organization has sprawled across lines of business and geography, making informal knowledgesharing difficult.
All three of these conditions are affecting sufficient numbers of firms to be characterized as major
trends. There are a few others forcing managerial attention of knowledge.
Ann Mackintosh of the Artificial Intelligence Applications Institute (University of Edinburgh) has
written a ‘Position Paper on Knowledge Asset Management’ that identifies some of the specific business
factors, such as :
¾ Market places are increasingly competitive and the rate of innovation is rising.
¾ Reductions in staffing create a need to replace informal knowledge with formal methods.
¾ Competitive pressure reduces the size of the work force that holds valuable business knowledge.
¾ The amount of time availableto experience and acquire knowledge has diminished.
¾ Early retirements and increasing mobility of the work force lead to loss of knowledge.
There is a need to manage work force complexity as small operating companies are transnational
in their searching operations. Changes in strategic direction may result in the loss of knowledge in a
specific areas.
To these paraphrases of Ms. Mackintosh’s observations we would add the following :
¾ Most of our work is information based.
¾ Organizations compete on the basis of knowledge.
¾ Products and services are increasingly complex, down sizeing them with a significant
information component.
¾ The need for life-long learning is an inescapable reality.
In brief, knowledge and information have become the medium in which business problems occur.
As a result, managing knowledge represents the primary opportunity for achieving substantial savings,
significant improvements in human performance and competitive advantage.
The downsizing craze has created real knowledge challenges. For firms to run ‘leaner and meaner’
the employees who remain have to work either harder or smarter. Even firms that don’t lay off people
are subject to another trend : unprecedented workforce mobility. Without a stable group of people, a
knowledge base is in constant danger of erosion. Two final trends seal the case for knowledge management.
The increase in ‘virtual’ work, among far-flung teams for partnering enterprises, demands explicit
knowledge-sharing. And, making it all more possible, the continuing evolution of information technology
is connecting more people and information than ever before. Recognition is growing that there is much
to be gained through knowledge management.
9.9.1 Reassessing the Contribution of Knowledge Management
Enthusiasm for the “new knowledge economy” has been paralleled by a surge of interest in knowledge
management. Among practicing managers, awareness of the need to manage companies’ knowledge
assets more effectively has been triggered by recognition of the woeful inefficiency with which knowledge
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assets are deployed. Initial interest focused on the use of information technology, especially intranets,
groupware, and databases, for storing, analysing, and disseminating information. Subsequent developments
in knowledge management have been concerned less with data and more with the transfer of best
practices, the pursuit of organizational learning, the fostering of creativity, and the management of
intellectual property. The broadening scope of knowledge management is indicated by the number of
large corporations that have created positions of Chief Knowledge Officer. Meanwhile, within business
schools, interest in the role of knowledge in economic organization has developed from several streams
of literature that has culminated in the knowledge-based view of the firm-an emerging concept of the
firm as a set of knowledge assets where the primary purpose of the firm is to add value through creating
and deploy these knowledge assets.
Amidst the shattered dreams of the New Economy, there a risk that knowledge management may be
is dismissed as mere fad. Certainly, some of the manifestations of knowledge management are suspect.
Saatchi & Saatchi’s director of knowledge management was reported to be “absorbing everything under
the sun”, including the implications of breakthrough products such as Japanese panty hose “embedded
with millions of microcapsules of vitamin C and seaweed extract that burst when worn to provide extra
nourishment for the limbs.” (Wall Street Journal, 1997). Lucy Kellaway of the Financial Times notes that
beyond the simple truth that “companies that are good at sharing information have an advantages over
companies that are not. . . The subject [of knowledge management] has attracted more needless obfuscation
and wooly thinking by academics and consultants than any other.” (Kellaway, 1999).
Undoubtedly, knowledge management, along with virtually every other management trend of the
past two decades (including total quality management and business process reengineering), as attracted
its fair share of naifs and charlatans. At its core, however, knowledge management and the knowledgebased view of the firm represent important extensions of our theoretical and practical tools of management.
As a resource, knowledge is acknowledged to be the overwhelming important productive resourceindeed the value of people and machines is primarily because of the knowledge they embody. In terms
of strategy, knowledge is a particularly interesting strategic properties that make it critically important to
establishing and sustaining competitive advantage. The tools of knowledge management can offer us
insight into the architecture of organizational capability and uncover fundamental issues as to how
capability can be created, developed, maintained, and replicated. The key is to avoid over-hyped notions
of “revolutionary management practices for a knowledge-based revolutionary era” (as a heart one
knowledge management consultant pontificating) and to focus upon fundamentals. At its core, knowledge
management is about recognising the characteristics of the knowledge that the firm owns, recognising
the processes through which knowledge is converted into goods and services, and adapting management
practices (including organizational structures) to these factors.
9.9.2 Knowledge Management : Leverage Enterprise Resource
Enterprises are realizing how important is the information that get scattered randomly in the
organization and be able to make maximum use of that knowledge. According to a white paper, knowledge
assets are the info or knowledge regarding markets, products, technologies and organizations that a
business owns or needs to own and which enable its business processes to generate profits, add value,
etc. Here are some tips on the need for knowledge management and what to look for. As the saying goes,
‘knowledge is power’, enterprises off late have realized how important is the information that are
scattered randomly in the organization and be able to make maximum use of that knowledge. Often, one
part of an enterprise repeats work of another part simply because it is impossible to keep track of, and
make use of, information existing in other parts. Precisely for this reason, enterprises need to know :
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¾ what their knowledge assets are;
¾ how to manage and make use of these assets to get maximum return.
This knowledge could be existing in many different places such as : databases, knowledge bases,
filing cabinets and the employees themselves could be power house of knowledge and are distributed
right across the enterprise. Most traditional companies focus only on some of the tangible assets of the
company and ignore their important knowledge assets. According to a white paper, knowledge
management essentially involves the identification and analysis of available and required information
called as knowledge assets and their related processes. Knowledge assets are the info or knowledge
regarding markets, products, technologies and organizations that a business owns or needs to own and
which enable its business processes to generate profits, add value, etc.Knowledge management is not
only about managing these knowledge assets but managing the processes that act upon the assets.
These processes include : developing knowledge; preserving knowledge; using and sharing knowledge.
9.9.3 Need for Knowledge Management
Success in an increasingly competitive marketplace depends critically on the quality of knowledge
that organizations apply to their key business processes. For instance, the supply chain depends on
knowledge of diverse areas including raw materials, planning, manufacturing and distribution. According
to the industry experts, some of the key drivers for adopting knowledge management are :
¾ The marketplace is increasingly competitive and the rate of innovation is rising, so that
knowledge must evolve and be assimilated at a faster rate.
¾ Corporations are organizing their businesses to be focused on creating customer value. Staff
functions are being reduced as are management structures. There is a need to replace the
informal knowledge management of the staff function with formal methods in customer aligned
business processes.
¾ Competitive pressures are reducing the size of the workforce that holds this knowledge.
¾ Knowledge takes time to experience and acquire. Employees have less and less time for this.
¾ There are trends for employees to retire earlier and for increasing mobility, leading to loss of
knowledge.
There is a need to manage increasing complexity as small operating companies are transnational
sourcing operations. A change in strategic direction may result in the loss of knowledge in a specific
area. A subsequent reversal in policy may then lead to a renewed requirement for this knowledge, but
the employees with that knowledge may no longer be there.
9.9.4 Relevance of Knowledge Management
Knowledge management is increasingly being extolled by enterprises as the ‘new frontier’ with
IDC forecasting a 41% growth a year in the total spending on knowledge services worldwide by 2005.
Although, the IT market is limping towards recovery, the market offers scope in exploiting new
opportunities such as knowledge management.
We are aware that IT business thrives on knowledge and by knowledge we mean knowledge about
the markets conditions, customers, and products, services and processes that allow enterprises to study
and adapt to the latest needs to succeed. Knowledge management is increasingly being extolled by
enterprises as the ‘new frontier’ with the market research firm, IDC, forecasting a 41 per cent growth
a year in the total spending on knowledge services worldwide by 2005, when the total spending is
projected to reach $13 billion. The report points out that the global knowledge management software
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market will be worth $5.4 billion in 2004, and the fastest growing segment will be the tools used to
create the infrastructure. Many industry experts believe that the opportunities corresponding to efficient
knowledge management are tremendous while warning that inefficient usage of knowledge can also
cost the enterprises dearly. Infact many market research reports point out that the financial impact of reinventing the wheel, substandard performance, and the inability to find relevant information only adds to
loss. For an enterprise, whenever an employee equipped with the latest knowledge about all segments of
the market quits, it can cause a considerable ‘knowledge drain’ on the productivity and thus directly
affect the bottom line. This coupled with the “knowledge deficit”, according to a study, has cost $16
billion for Fortune 500 companies in 2000, and predicts that it will nearly double to $31.5 billion by
2003. Says Wipro Infotech, chief knowledge and technology officer, Dr. Anurag Srivastav, “KM projects
fail because enterprises do not sort out cultural issues and do not encourage interpersonal communication
and lack central repositories.” He believes that there is a greater need for enterprises to intelligently
support employee decisions and encourage them to create and contribute their personal insights. That in
turn helps build an enterprises’ collective knowledge and thus sustain demand for knowledge management.
Explains CEO of Agnitio Management systems, Zulfikar Deen that KM software market includes
packages that enables enterprises to find, select, organize and present information in a way that improves
an employee’s grasp of a specific area of interest. The industry has identified certain segments in the
knowledge management market, which includes enterprise portal and corporate learning software; and
infrastructure, the underlying foundation of knowledge management. Another noticeable trend that has
boosted knowledge management is that of increased consolidation among the market players and a
series of mergers and acquisitions or forging partnerships, all of which require adoption and management
of huge piles of information. Some of the popular knowledge management systems are Advent, Brito
and Clerity With all this happening globally, can India lag behind ? Infact, India is one of the major
participants in the race to build knowledge enterprises and with companies like Wipro and Infosys
competing in the arena, the scenario is getting more competitive. Again IDC in its latest report states that
the knowledge management market in India, which was at Rs. 27.7 crore in 2001-02, is expected to
grow five-fold to Rs. 152.7 crore by 2004-05, at a CAGR of 75.6 per cent. The report mentions that at
present, the market in India is in a nascent stage and is limited to only select verticals like banking,
finance, consumer goods, dotcoms and IT service companies.
According to the report, IDC India, head–software and services, Kapil Dev Singh said, “The
opportunity lies in the areas of planning and consulting activities as well as implementing point solutions
around business needs. The market is expected to grow more in financial services, manufacturing,
telecom and professional services organizations”. The study indicates that products and services segment
of KM market will also surge in the coming years and currently, the product comprises of 35 per cent
and is expected to increase to 50 per cent in 2004-05. Of course, the report also describes some of the
major drivers as well as inhibitors of KM systems in India. While enterprises particularly in the vertical
segment, are through with their ERP deployment and awaiting for SCM/CRM implementation (thus
potential users of KM systems) on the other hand their inhibition towards KM systems is attributed to
the much discussed lack of information sharing and security to high cost of software and services.
Undoubtedly, it is the biggies like IBM, Oracle and Microsoft who are the pioneers in knowledge
management initiatives. However, there are many Indian enterprises both small time and big players like
Wipro and Infosys that have entered the KM market. Companies like Mumbai based Ajax communications
has also forayed in to this market with their KM framework product ‘AKS’ and others like Zensar,
MaxAteev, have implemented KM systems in major way. Many in the industry also feel that people
trained on the nuances of KM and management institutes can take the initiatives of training them in the
intricacies in areas such as Management Information Systems, Media Management and Public policy
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development among many others. Already IT training majors like Aptech, Asset International, Deldot
among many others are offering courses in knowledge/documentation management and lately IIT-Delhi
has tied up with Hummingbird to avail their expertise in information management. Well, the scope for
exploiting knowledge management itself requires initiating further studies. Albeit, the IT market shows
weak signs of recovery, the market offers scope in exploiting new opportunities such as knowledge
management, as if to say, “ Opportunities lie in the veil of adversities.
9.9.5 Knowledge Assets : Know How to Manage Information
Though knowledge management is necessary for enterprises, all available data cannot be classified
as knowledge-based assets. These assets are broadly defined as explicit and tacit. Explicit knowledge
pertains to patents, business plans and market research, while tacit knowledge is regarding information
each individual can contribute that may help in the growth of the company.
According Purple Yogi’s vice president (engineering) Ramesh Subramanian, “Although the concepts
of knowledge, information and data are closely related, they are in fact, different in their own manner.”
Data is often defined as the carrier of knowledge and information - a means through which knowledge
and information can be stored. This can be stored as structured information in a database or as unstructured
information in Purple Yogi’s Discovery System, he said. Generally, intellectual and knowledge-based
assets fall into one of two categories : Explicit or Tacit. Explicit knowledge includes assets such as
patents, trademarks, business plans, marketing research and customer lists. Often explicit knowledge
consists of anything that can be documented, archived and codified. Tacit knowledge pertains to the
information each individual can contribute that may help in the growth of the company. Most enterprises
face inherent challenge in finding means to recognize, generate, share and tap these resources. While
technology in the form of e-mail, group ware, instant messaging and related technologies can help
facilitate dissemination of tacit knowledge organizations often find difficulty in identifying them.
9.10. KNOWLEDGE MANAGEMENT FRAMEWORK
The knowledge management (KM) framework originally based on work by R.Van Der Spek and De
Hoog. It covers some of the major issues :
Identifying what knowledge assets a company possesses
¾

Where is the knowledge asset ?

¾

What does it contain ?

¾

What is its use ?

¾

What form is it in ?

¾

How accessible is it ?

• Analyzing how the knowledge can add value.
• What are the opportunities for using the knowledge asset ?
• What would be the effect of its use ?
• What are the current obstacles facing its use ?
• What would be its increased value to the company ?
• Specifying what actions are necessary to achieve better usability and added value.

Knowledge Management

215

¾ How to plan the actions to use the knowledge asset ?
¾ How to enact actions ?
¾ How to monitor actions ?
• Reviewing the use of the knowledge to ensure added value.
• Did the use of it produce the desired added value ?
• How can the knowledge asset be maintained for this use ?
• Did the use create new opportunities ?
Agnitio Management Systems’ CEO Zulfikar Deen said, “Knowledge management is an integrated,
systematic approach to identify, manage and sharing enterprise’s information assets, including database,
documents, policies and procedures, as well as previously unarticulated expertise and experience of the
employees”. “In this context, any suite of tools comprising the set of components identified by those
approach can be classified as a Knowledge Framework,” he said.
9.10.1 Types of Knowledge
The single most useful contribution of knowledge management is the recognition that different
types of knowledge have very different characteristics. The distinction between knowing how and
knowing about corresponds to the tacit/explicit distinction. While know-how is primarily tacit is nature,
knowing about is primarily explicit - it comprises facts, theories, and sets of instructions. The different
characteristics of tacit and explicit knowledge with regard to transferability has far reaching implications
for management. While explicit knowledge is transferable across individuals, space, and time (low cost
replicability), tacit knowledge cannot be easily articulated or codified and its transfer between people is
slow, costly, and uncertain. As a result, explicit knowledge is seldom a foundation of sustainable competitive
advantage : unless protected by intellectual property rights (patents, copyrights, trade secrets), or secrecy,
it leaks to competitors. The challenge of tacit knowledge is the reverse-the problem is not the ease of
knowledge transfer to competitors, but the difficulty of knowledge transfer, even within the firm itself.
If Ms. Jenkins is an outstandingly successful salesperson, how can the company transfer her selling
skills to the rest of its sales force ?
The tacit/explicit distinction also has important implications for the distribution of decision-making
authority within the company. If the knowledge relevant to decisions is explicit, then it can be easily
transferred and assembled in one place, hence permitting centralised decision making (treasury activities
within companies are typically centralised). If knowledge is primarily tacit, then it cannot be transferred
and decision-making needs to be located among the people where the knowledge lies. If the each
salesperson’s knowledge of how to make sales is based upon their intuition and their understanding of
their customers’ idiosyncrasies, such knowledge cannot be easily transferred to their sales managers. It
follows that decisions about their working hours and selling strategies should be made by then, not by
the sales manager.
The distinction is also relevant to the ways in which organizational managers work together. If
tacit knowledge cannot be easily communicated, how can different specialists combine their different
knowledge bases ? For processes that cannot be readily routinised, organizational arrangements that
permit flexible, close-knit patterns of working are likely to be conducive to effective knowledge integration.
As we shall explore further in the next section, team-based structures appear to be effective for the
processes of knowledge development and integration. In new product development from automobiles
(Fujimoto and Clark, 1991) to computer software (Cusumano, 1997) such team-based structures
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predominate. Unstructured, flexible patterns of knowledge exchange may parallel the formal structure :
communities of practice have been identified as effective informal structures through which workers
with common interests in developing and sharing knowledge interact (Brown and Duguid, 1991; Wenger
and Snyder, 2000).
9.10.2 Types of Knowledge Process
The second major component of knowledge management is the recognition of the processes
through which knowledge is developed and applied. Two categories of knowledge processes can be
identified : those that are concerned with increasing the stock of knowledge available to the organization,
and those, which are concerned, with the application of the organization’s knowledge. J. C. Spender
(1992) refers to the former as knowledge generation and the latter as knowledge application. James
March’s (1991) distinction between exploration and exploitation recognises a similar dichotomy. Within
these two broad areas we can identify a number of different knowledge processes each of which has
been associated with particular techniques and approaches to knowledge management. The best-developed
and most widely applied techniques of knowledge management have focused upon some of the most
basic aspects of knowledge application and exploitation.
For example :
• In the area of knowledge identification companies are increasingly assembling and systematising
information on their knowledge assets. These include assessments and reviews of patent
portfolios and providing personnel data that allows each employee to identify the skills and
experience of other employees in the organization. A key aspect of such knowledge identification
is the recognition of knowledge that is being created in the organization so that it can subsequently
be stored for future use. Such knowledge identification is especially important in projectbased organizations to ensure that knowledge that is developed in one project is not lost to the
organization. Systematic post-project reviews are a central theme in the US Army’s “lessons
learned” procedure.
• At the Army’s National Training Center the results of practice maneuvers and simulated
battles are quickly identified then distilled into tactical guidelines and recommended procedures
by the Center for Army Lessons Learned. A similar systematised learning process is applied to
identifying knowledge generated from actual operations. During the military intervention in
Bosnia in 1995, the results of every operation were forwarded to the Center for Lessons
Learned to be collected and codified, and lessons learned were distributed to active units
every 72 hours (Wall Street Journal, 1997). By the late 1990s, virtually every major management
consulting firm had introduced a system whereby the learnings of each consulting project had
to be identified, written-up, and submitted into a common database.
• Knowledge measurement involves the difficult task of applying metrics to the organization’s
stock of knowledge and its utilization. The pioneer of measurement has been Skandia, the
Swedish insurance company, with its system of intellectual capital accounting (Edvinsson
and Malone, 1997; Marchand and Roos, 1996). Dow Chemical’s system of intellectual capital
management also relies on quantitative tools to link its intellectual property portfolio to the
shareholder value using a balanced scorecard approach.
• For knowledge to be efficiently utilised within the organization, then knowledge storage and
organization is critical. The key contribution of information technology to knowledge
management has been in creating databases for storing information, for organizing information,
and for accessing and communicating information. Accessing and facilitating the transfer of
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and access to knowledge. The backbone of the Booz-Allen & Hamilton’s “Knowledge-OnLine” system (Harvard Business School, 1997a), Accenture’s (formerly Anderson Consulting)
“Knowledge Xchange”, AMS’s “Knowledge Express” (Harvard Business School, 1997b) is
an IT system typically using groupware (such as Lotus Notes) and a company intranet to
allow employees to input, and access information. l Knowledge sharing and replication involves
the transfer of knowledge from one part of the organization (or from one person) to be
replicated in another part (of by another individual).
A central function of IT-based knowledge management systems is to achieve precisely that.
However, tacit knowledge is not amenable to codification within an IT system. The traditional answer to
the problem of replicating tacit knowledge embodies within individuals is use apprenticeships and other
forms of on-the-job training. Recently organizations have discovered the important role played by informal
networks in transferring experiential knowledge. These initially self-organizing communities-of-practice
are increasingly being deliberately established and managed as a means of facilitating knowledge sharing
and group learning (Wenger and Snyder, 1999). Replicating capabilities poses an even greater challenge.
Gabriel Szulanski (1996) shows that transferring best practices within companies is not simply about
creating appropriate incentives; it is the complexity of the knowledge involved that constitutes the most
significant barrier.
Knowledge integration represents one of the greatest challenges to any company. Ultimately,
producing a good or service requires bringing together the knowledge of many people, establishing
organizational processes, which allow this to be achieved efficiently, is a daunting task. The task of
knowledge integration is central to many organizational processes. For example, a strategic planning
system may be seen as a vehicle for integrating the different knowledge bases of managers at different
levels of the organization and from different functions in order to create the best strategy for the
company. Similarly with new product development. The key is to integrate the knowledge of many
technical experts and across a range of functions. Our developing understanding of these processes
points to the key role of project teams in achieving effective knowledge integration (Imai, et al, 1985;
Fujimoto and Clark, 1991).
In the area of knowledge generation, it is possible to distinguish between the internal creation of
knowledge (knowledge creation) and the search for to identify and absorb existing knowledge from
outside the organization (knowledge acquisition). The mechanisms through which knowledge is acquired
from outside the organization are typically well-known : hiring skilled employees, acquiring companies
or their knowledge resources, benchmarking companies that are recognised as “best-in-class” for certain
practices, and learning through alliances and joint ventures. Creativity remains a key challenge for most
companies. While most studies of creativity emphasise the role of the individual and the types of
environment conducive to individual creativity, Dorothy Leonard has explored the role of groups and
group processes in stimulating innovation (Leonard 1995; Leonard and Rayport, 1997; Leonard and
Sensiper, 1998).
9.10.3 Knowledge Conversion
In practice, knowledge generation and application are not distinct. For example, the application of
existing knowledge creates opportunities for learning which increase the stock of knowledge. Nonaka’s
theory of knowledge creation identifies the processes of knowledge conversion-between tacit and explicit
and between individual and organizational knowledge — as central to the organization’s building of their
knowledge base. Nonaka’s specifies four types of knowledge conversion. Of these, knowledge conversion
between tacit and explicit dimensions is particularly interesting (see Figure 3). Nonaka notes how intuition
and how-how can be communicated among the members of cross-functional product development
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teams by means of analogy and metaphor. For example, a member of Canon’s mini-copier development
team used a beer can to explain his concept of a drum cylinder. More widespread knowledge diffusion
and replication is possible through converting tacit into explicit knowledge through systematisation.
Fundamental to the success of many multinational; corporations is the created huge amounts of value
from systematising tacit knowledge and then replicating it globally.
Consider the following examples :
• Henry Ford’s Model T was initially produced by on a small scale by skilled metal workers one
car at a time. Ford’s assembly line mass production technology systematised that tacit
knowledge, built it into machines and a business process, and replicated in Ford plants
throughout the world. With the knowledge built into the system, the workers no longer needed
to be highly skilled, Ford’s plants were staffed by semi-skilled workers.
• When Ray Kroc discovered the McDonald brothers’ hamburger stand in Riversdale, California
he quickly recognised the potential for systematising their operation and fast-service, assemblyline meals not just in a single location but in many McDonalds outlets. McDonalds’ system is
contained in its operating manuals (and videos) which allows McDonalds’ thousands of
worldwide outlets to produce fast food to exacting standards and produced by a labour force
that, for the most part, possess very limited culinary skills.
• For management consulting firms, the extent of knowledge systematisation is a critical strategic
issue. Consulting firms can be classified according to whether they a codification or
personalisation approach to knowledge management Hansen, Nohria, and Tierney, 1999).
Accenture is a classic codifier-in its core IT practice it relies heavily upon standardised processes
and packaged solution and hires new graduates, which it trains intensively. McKinsey
emphasises personalisation, it relies upon the tacit knowledge of experienced partners typically
working in small teams with associates hired mainly for their analytical skills and problem
solving capacity.
9.10.4 Knowledge-Based View of the Firm
The emerging knowledge-based view of the firm regards the business enterprise as an institution
for generating and applying knowledge. Its basis is a set of ideas about the knowledge processes within
the firm. Most importantly, it recognises that the processes of knowledge generation and knowledge
application require different organizational arrangements. Efficiency in creating and storing knowledge
requires that individuals specialise in particular types of knowledge. Yet, production requires the integration
of many different types of knowledge. Hence, the fundamental challenge of business organization it
reconcile these two processes (Demsetz, 1991; Grant, 1996). Despite the emphasis of much of the
knowledge management literature on organizational learning, the danger of learning is that it can easily
undermine the efficiencies of specialization. When Soichiro Honda and Takeo Fujisawa began their
collaboration to form Honda Motor Company at the end of 1949, Honda brought his engineering genius;
Fujisawa brought sound business sense and marketing expertise. For Honda and Fujisawa to combine
their knowledge by each learning what the other knew would be slow and inefficient. The key was to
create a way of collaborating such that each could input their different expertise while avoiding the costs
of large-scale knowledge transfer. How can knowledge be integrated in ways that preserve the efficiencies
of specialisation ? Among the process that have been suggested are rules whereby specialists translate
their knowledge into rules and directives to guide the practices and behaviour of others, and routines
whereby different specialists establish ways of interacting that allow each to input their knowledge into
a combined process. For knowledge integration to work efficiently there needs to be some degree of
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common knowledge that permits different specialists to collaborate and interact. Such common knowledge
comprises elements such as a common language to support communication and a common culture to
support compatible behaviours and cognitive processes. By recognising the specific features of different
knowledge processes, it is possible to recognize the type of organizational structure and systems needed
to support each knowledge process. Awareness of these complexities of processing knowledge offers
a view of the business enterprise that is richer and more sophisticated than economic theories of the
firm that focus upon transaction costs or efficient incentive structures. Thus, Bruce Kogut and Udo
Zander (1992 : 389) argue that firms are “. . . social communities in which individual and social expertise
is transferred into economically-useful products and services by the application of a set of higher-order
organizing principles. Firms exist because they provide a social community of voluntaristic action
structured by organizing principles that are not reducible to individuals.”
Similarly with knowledge management. Getting beyond the hype requires that we explore the
characteristics of knowledge and the processes through which the firm creates value from knowledge.
There is undoubtedly a need to increase the effectiveness and the utilisation of knowledge management
techniques. There is a striking contrast between the sophisticated tools of financial and operational
analysis used to manage tangible assets (including the full panoply of financial accounting), and the
comparative neglect of knowledge and other intangible assets. While plant, equipment, inventories and
financial assets have long been subject to careful scrutiny and detailed valuation, it is only recently that
attempts have been made even to value intellectual property while other knowledge assets, including
individual competencies and organizational capabilities, have received even less systematic attention.
Making progress on this front requires focusing upon the most important issues. Hence, a useful starting
point is to identify the linkage between knowledge of the firm and basis upon which it creates value.
This can then highlight the key processes through which knowledge is generated and applied, and the
key characteristics of the knowledge involved.
Consider for example the following examples :
• For Dow Chemical, the core of its value creation is in generating intellectual property - patents
and trade secrets—in the form of new chemical products and processes, and exploiting them
through worldwide manufacturing, marketing and sales. If the foundation of value creation is
the creation and exploitation of intellectual property, then this is what its knowledge management
system should concentrate on. Dow’s “Intellectual Capital Management” places its central
emphasis on Dow’s patent portfolio, but links its intellectual property, to a broad range of
intellectual capital variables and processes, and ultimately to the company’s total value (Petrash,
1996).
• For McKinsey & Company, the key to competitive advantage and creating value for clients is
to continually build upon the knowledge it generates from client assignments, and to systematise
and conceptualise that knowledge base. Building the knowledge base requires, first, a structure
for allowing specialisation which was achieved through the creation of practices organized by
industry group (e.g., consumer goods, financial institutions, energy, basic materials,
government) and by function (e.g., strategy, organization, IT, operations) and, second, to
ensure that knowledge generated from each project is captured, systematized and made available
for subsequent client projects (Harvard Business School, 1996).
• For McDonalds Restaurants, knowledge management is primarily concerned with implementing
the McDonalds System. This is detailed set of rules and operating practices that extend from
the McDonald’s values down to the placing of a pickle on the bun of a Big Mac and the
procedure for servicing a McDonalds mils shake machine. The essence of the McDonalds
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system is the systematisation of knowledge into a detailed set of rules that must be followed
in each McDonalds outlet. However, this is not simply a question of converting all experience
and tacit knowledge into explicit operating practices, but also ensuring that these operating
practices are internalised within employees cognition and behaviour through rigorous attention
to training—both in formal training programs at Hamburger University, and in training at
individual restaurants.
The design of every knowledge process needs also to take account of the characteristics of the
knowledge being deployed. As I have already noted, the fundamental distinction is between explicit and
tacit knowledge. To take a simple example, the transfer of best practice between the different fabrication
plants of a multinational semiconductor plant. If the knowledge is explicit, then such knowledge can be
disseminated in the form of reports, videos, or even a directive requiring every plant to adopt a new
standard operating practice. If the knowledge is tacit—it is the result of the experience or intuition of a
single plant manager-then the task is more difficult. Transferring the best practice is likely to require
either visits by other plant manager to the innovating plant, or the innovating plant manager to adopt a
consulting role and visit other plants in the group for the purpose of teaching employees there.
It is in the area of managing tacit knowledge (which includes, typically, the major part of the
knowledge relevant to organizational capability), that the major challenges and opportunities in knowledge
management lie. Information technology has made huge strides in the storage, analysis and systematisation
of explicit knowledge. However, the greater part of organizational learning ids experienced based and
intuitive. Identifying this knowledge, and transferring it to other parts of the organization in order to
utilise it more effectively remains a fundamental management challenge.
9.10.5 Tools for Effective KM
According to the opinion articulated by experts, there are no specific technologies that support
knowledge management and one can find a gamut of tools from the standard, off-the-shelf e-mail
packages to sophisticated collaboration tools designed specifically to support community building and
identity.
9.11. PRACTICING KNOWLEDGE MANAGEMENT
When people talk about knowledge management (KM), it devolves into highly abstract and philosophical
statements. But there is a real world of KM—a world of budgets, deadlines, office politics and organizational
leadership. KM projects are attempts to make practical use of knowledge to accomplish some organizational
objective through the structuring of people, technology and knowledge content. These projects are
appearing throughout the business world. In order to understand how knowledge is really being managed
in companies today, 31 different KM projects in 20 different firms were studied. In most companies,
only one project was addressed, but to get an in-depth look at KM in a single organization, 10 projects
were observed in one firm. Site visits were made to four of the firms and the rest interviewed by
telephone. The sources of information were typically managers of knowledge projects, or of the KM
function across the organization. In addition, many of these firms were participants in a research
program on multiple aspects of KM.
9.11.1 Types of KM Projects
Great variation was found among the 31 projects. Some were self-funding, using a market-based
approach that charged users for knowledge services. Companies funded others out of overhead. Some
took a hybrid approach relying on corporate funding during roll-out requiring a transition to self-funding
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after some period of time. A centralized KM function managed or coordinated some projects while
others occurred in a more bottom-up and decentralized fashion. Where some initiatives were fundamental
to the very purpose and existence of a firm, others were peripherals. Some defied economic justification
and others generated revenue from external customers. In addition to defined objectives, each had a
person in charge of the effort, specific commitment of financial and human resources and a focus on
knowledge as distinct from information or data. The projects also shared in common three broad types
of KM objectives—attempts to create knowledge repositories, improve knowledge access, and improve
knowledge cultures and environments.
9.11.2 Knowledge Access and Transfer
Another type of project found was predicated on providing access to knowledge or facilitating its
transfer among individuals. Where knowledge repositories aim at capturing knowledge itself, knowledge
access projects focus on the possessors and prospective users of knowledge. These types of projects
acknowledge that finding the person with the knowledge one needs and then successfully transferring it
from one person to another can be a daunting process. If the metaphor of a library is useful for
conceptualizing knowledge repository projects, then that of ‘Knowledge Yellow Pages’ might best
symbolize the purpose of knowledge access projects. Knowledge access projects vary in their technological
orientation. For example, several instances of companies building and managing expert networks or
maps of knowledge sources were encountered. At one company, the expert network was not an
improvement targeted at some segment of the operation but was actually the primary business The
Yahoo model represents the self-service model where the user is responsible for making all the selections,
while the other hand, the Amazon model is automated and based on the software that comes in many
flavours—collaborative filtering, statistical scoring, user profiles, click-stream and rules-based logic.
Both models have strengths and weaknesses should be mixed and matched based on the target audience
and business purpose of your site. In the self-service model, the software shows no intelligence and
relies entirely upon user interaction, while the automated model tries to anticipate user behaviour without
really understanding real world situations.
9.11.3 Inadequacy in Personalization
The personalization logic proved incomplete during the holiday shopping period. If you place an
order for family members and friends with divergent tastes, the site will assume that all the products are
being bought for the logged on customer’s personal use. So, even though you would not normally
purchase ‘acid rock’ music, the site will keep offering similar music CDs to you. The other question
currently is—how will the personalization software adapt to change in user’s tastes with passage of
time ? On the other hand, if the self-service model were to be adopted, it goes to the other extreme and
relies completely on user input, providing little or no automation.
One of the good site designs and personalization concepts is used by the home depot’s site—
www.homedepot.com. It gathers data about your objectives and goals as you browse. You can avoid
filling any forms if you wish. The content is categorized, based on a user’s goals for coming to the site.
Once you identify your goals by selecting one of the tabs, the site pushes content in a seamless way and
it never even appears that the content is being pushed.
a. Beyond Personalization. Personalization is becoming the current hype of the web industry
today. There are many first generation players with products that will let you apply some sort of
automated content personalization. The most well known companies in this market segment are—
Andromedia, BroadVision and Net Perceptions. As always, in the race of ‘time to market’, the first
solutions were not tech-savvy but merely automated some aspects of personalization. Most of the first
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generation tools still required significant programming support, editorial staff and other members to
make it work. With many players involved in defining a solution based on personalized content, the user
is not guaranteed a great experience on the site that uses these tools. With the potential of new tools
attacking the same problem in a different manner, it will be interesting to see the new solutions.
b. In a Nutshell. Current deployments of personalization represent a solid start. Care must be
taken to not just automate old methods of market analysis with the hope that it will give better or
different answers. In the quest to provide unique experience to every individual visiting the site, one
ends up intimidating the customer by collecting substantial quantities of data but is unsure of what to do
with it. With increased concern regarding customer privacy and the potential for legislation, greater
sensitivity to methods of collecting profile information will be required.
9.12. KNOWLEDGE MANAGEMENT : TOOLS AND TECHNIQUES
Knowledge Management tools run the gamut from standard, off-the-shelf e-mail packages to sophisticated
collaboration tools designed specifically to support community building and identity. There are many
methods and tools available in the knowledge management industry. Here are some of the tools adopted
for various functions.
KM tools run the gamut from standard, off-the-shelf e-mail packages to sophisticated collaboration
tools designed specifically to support community building and identity. Generally, tools fall into one or
more of the following categories : knowledge repositories, expertise access tools, e-learning applications,
discussion and chat technologies, synchronous interaction tools and search and data mining tools. Says
Ramesh Subramaniam, vice president-engineering, Purple Yogi. “There are many different methods and
tools available in the knowledge management industry. However, all these tools do not allow for a
combination of automatic classification and human intervention, and do not support processes for
managing knowledge at all levels within an organization.” According to Zulfikar Deen, CEO, Agnitio
Management Systems, some of the generic tools available are :
Collaborative Tools. Tools that enable sharing of knowledge across time and distance. These
tools may enable both structured and free-flow sharing of knowledge, and best practices. Transcripts
of the use of these tools may be incorporated into a knowledge base for future use.
Content Management Tools. Technologies that allow the capture and management of explicit
experience – they allow people to capture, codify, and organize experiences and ideas in central repositories.
A more general term than data management, content management includes structured and unstructured
data.
Document Management Tools. Tools that would enable document creation, review and retrieval.
Data Mining Tools. Applications of nontrivial algorithms to large amounts of data for the purpose
of extracting useful data patterns. Data mining tools use a variety of techniques including case-based
reasoning, data visualization, fuzzy query and analysis, and neural networks. Case-based reasoning tools
provide a means to find records similar to a specified record or records. These tools let the user specify
the “similarity” of retrieved records. Data visualization tools let the user easily and quickly view graphical
displays of information from different perspectives. Although, the term data mining is sometimes used
interchangeably with the term knowledge discovery, it is generally accepted that data mining is one step
in the knowledge discovery process.
Decision Support Systems (DSS). Interactive computer-based systems intended to help decisionmakers utilize data and models to identify and solve problems, and make decisions. The system must aid
a decision-maker in solving unprogrammed, unstructured (or “semi-structured”) problems. The system
must possess an interactive query facility, with a query language that is easy to learn and use.
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Modeling Tools. Tools that would facilitate modeling disparate pieces of relevant information into
taxonomies (like hierarchical structures) and ontologies (rule based associations).
Indexing and Search Engine Tools. Tools that would crawl through various kinds of documents
and repositories and retrieve metadata about them—and those that would map user queries into relevant
result sets etc.
Intelligent Agents. Software that works without the assistance of users by making choices. The
choices are based on rules of behaviour that software developers have identified and built into the
software.
Connectors. The set of tools that would make the communication possible between a corporate
entity’s mail, database and (any such) legacy application(s).
There are very few tools providing a truly integrated set of functions to support the tasks associated
with knowledge management. The following lists some tools that have been used to support various
aspect of managing knowledge :
• Knowledge Capture
¾ PC PACK is a portable package of integrated tools for requirements and knowledge
engineering.
¾ Clementine Data Mining (or Knowledge Discovery) software package from ISL.
¾ Intelligent Miner, another data mining tool this time from IBM.
¾ The Information Discovery System (IDIS), a data mining tool from Information Discovery.
• Knowledge Sharing
¾ ART*Enterprise—object-oriented client/server tool with case-based retrieval of both
structured and unstructured information from Brightware.
¾ GrapeVINE—two versions, one for Lotus notes and one for Netscape in which users
can set up an interest profile that identifies what is useful to them and so filter information.
¾ Knowledge Software—two products PKM (the Personal Knowledge Manager) and PDP
(the Personal Development Plan) both based on Lotus Notes.
¾ Knowledge Xchange—TM Knowledge Management System - a Lotus Notes based system,
the current users are Andersen Consulting professionals.
Knowledge modeling techniques co-exist along with traditional business management techniques
and hence employ basic techniques like :
• SWOT (Strengths Weaknesses Opportunities Threats) analysis, balanced scorecards.
• Modeling languages such as : IDEF (Process Flow and Object State Description Capture
Method, and RADs (Role Activity Diagrams).
Several models set to be developed, each of which represent a different perspective on the
organization which can be characterized as “How, What, Who, Where, When and Why” such as :
• choices are based on rules of behaviour that software developers have identified and built into
the software.
• Connectors : The set of tools that would make the communication possible between a
corporate entity’s mail, database and (any such) legacy application(s).
• How the organization carries out its business—modeling the business processes .
• What the processes manipulate—modeling the resources.
• Who carries out the processes—modeling capabilities, roles and authority.
• Where a process is carried out—modeling of the communication between agents
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When a process is carried out—this specifies the control over processes. Though, there are many
different methods and tools available in the knowledge management industry, but all the tools do not
allow for a combination of automatic classification and human intervention. They do not support processes
for managing knowledge at all levels within an organization.
9.13. AUDITING SKILL ACQUISITION WITH KM METRICS
Measurement of skill acquisition is key to Knowledge Management implementation in an organization.
Currently, there is no universally accepted metric that measures KM implementation. They are unique to
every organization. The metrics can include certain subjective assessments, self-assessments, customer
evaluations, and various productivity benchmarks.
The real contest is always between what you’ve done and what you’re capable of doing. You
measure yourself against yourself and nobody else.” Geoffrey Gaberino. This saying holds good not
only for individuals but for all performance-oriented processes such as knowledge management. In
fact, the fundamental principle of knowledge management is that all knowledge and skills must be
measured and validated. Strategists point out that while evolving KM model, emphasis is laid on the top
layer of the model, which involves development of metrics and tests. The focus here is not on training,
but learning. According to white papers on the ‘KM Metrics’, metrics are the measurements we use to
establish that certain skills exist at acceptable levels within knowledge workers. Experts opine that it is
important to establish at what level a skill has been mastered and not merely ‘known about’. To illustrate
better, consider this. A employee may have excellent knowledge of programming syntaxes, but may be
limited in his/her knowledge about system architecture or Web technologies. Still, his job role may
require knowledge about those very limitations he has. So, how do we assess performance of such
unskilled people ? This predicament may be applicable to the organization as a whole. Only through a
well thought out and outlined metrics can we set our goals, milestones and evaluate our progress as an
organization. An Infosys technology, Principal Knowledge Manager, Dr. Kochikar explains that a matured
KM implementation must include quantitative measures of success. One set of metrics focuses on the
level of KM activity, and may include measures such as :
¾ Volume and frequency of access to the various KM repositories,
¾ The effort spent by various groups in promoting KM, and
¾ The volume of contribution.
Another set of metrics focuses on internal value adds, such as the quality of knowledge being
shared, gains that people perceive at an individual level, etc. However, he says, “ The most crucial set of
metrics, are those, which measure the business value that the KM implementation is bringing to the
organization such as measures of cost and effort saved, new revenue opportunities created, quality and
productivity gains, and customer retention and acquisition.” Metrics can include certain subjective
assessments, self-assessments, customer evaluations, and various productivity benchmarks. These
metrics provide tangible goals and career paths for workers. Technical skills are much easier to quantify
and validate whereas soft skills such as customer service, teamwork, etc are much difficult to quantify.
What matters most is the establishment of tests and reviews of the project implemented. The idea behind
this is very similar to those performance checks conducted in the academic institutions to keep the
students up-to-date and alert. Likewise, enterprises conduct periodical reviews to ensure that the employer
retains the knowledge he gained during training and this stresses the importance they attach towards the
knowledge creation . Often these metrics are unique to every organization. There is currently no universally
accepted metric that measures KM implementation. Agrees Aztec Software and Technology Services,
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Director – Competency Development, Vidyut Shenoy, “Organizations have derived different measures
to capture and track various aspects of the specific knowledge. Knowledge Currency Unit (KCU) is one
such measure that an organization uses to track application specific bits of knowledge. KCUs can be
tracked, exchanged and traded as currency. Possession or absence of KCUs could be treated
appropriately.” Industry experts recommend that at the end of each project or implementation, a
performance audit should be conducted to examine :
¾ What went well
¾ What was supposed to happen
¾ What actually happened
¾ Where does the differences lie
¾ What lesson are to be learnt.
These learnings needs to be analyzed and organizations should see to it that the valuable info gained
are incorporated into the next learning cycle and the process continued to develop a set of best practices
Says Microsoft (India), Marketing Manager, Panda Ukey, “The other key KM matrices would be in
terms of :
¾ How compelling KM solutions/scenarios are and how fast are these delivered/released internally.
¾ What kind of standards and best practices it helps generate amongst knowledge workers, so
that the knowledge gets reused and help drive KW productivity.
¾ Also, it would depend on how involved key business owners are in terms of helping define and
share/reuse metrics for usage and usability.
Often, the Return on Investment (ROI) of knowledge management can be very subjective and
hard to measure. An interesting point here, as experts point out, would be to measure the rapidity or
speed of knowledge creation and what point does ‘knowledge’ become outdated ? How ‘fresh’ is the
knowledge.
a. What to look for ?
Easier said than done, there are many problems and challenges associated with identifying what
these knowledge assets constitute of and being able to use and manage them in an efficient and costeffective manner. Enterprises need :
¾ To have an enterprise-wide vocabulary to ensure that the knowledge is correctly understood;
¾ To be able to identify, model and explicitly represent their knowledge;
¾ To share and re-use their knowledge among differing applications for various types of users;
this implies being able to share existing knowledge sources and also future ones; to create a
culture that encourages knowledge sharing.
b. Core issues in Knowledge Management. Knowledge Management is the collection of processes
that govern the creation, dissemination and utilization of knowledge. According to experts, to get value
from a company’s intellectual assets, knowledge must be shared and served as the foundation for
collaboration. We, therefore, discuss here the core issues of knowledge management Knowledge Management
(KM) is the collection of processes that govern the creation, dissemination and utilization of knowledge. In
one form or another, knowledge management has been around for a very long time. Practitioners have
included philosophers, priests, teachers, politicians, scribes, librarians, etc.Well, some of the tangible benefits
of knowledge management are directly related to their bottom line savings. In today’s information-driven
economy, companies continuously tap the most opportunities and ultimately derive most value from intellectual
rather than physical assets. According to many experts, to get the most value from a company’s intellectual
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assets, knowledge must be shared and served as the foundation for collaboration. Consequently, an effective
KM program should help a company leverage the assets by :
¾ Fostering innovation by encouraging free flow of ideas.
¾ Improving customer service by streamlining response time.
¾ Boosting revenues by getting products and services to market faster.
¾ Enhancing employee retention rates by recognizing the value of employees’ knowledge and
rewarding them for it and
¾ Streamlining operations and reducing costs by eliminating redundant or unnecessary processes
A creative approach to KM can result in improved efficiency, higher productivity and increased
revenues in practically any business function.
c. Challenges Faced
Getting employees on board. This is one of the major issues in an environment where an individual’s
knowledge is valued and rewarded, establishing a tradition that recognizes tacit knowledge and encourages
employees to share their knowledge. One way companies motivate employees to participate in KM is by
creating an incentive program. However, there’s the danger that employees will participate solely to earn
incentives, without regard to the quality or relevance of the information they contribute.
d. Careful Analysis. KM is not a technology-based concept. It needs careful planning and analysis.
While technology can support KM, it’s not the be all and end all of KM. Make KM decisions based on
whom (people), what (knowledge) and why (business objectives).
e. Unspecific Business Goal. A KM program should not be unattached from a business goal.
While sharing best practices is a good idea, there must be an underlying business reason to do so.
Without a solid business case, KM is a futile exercise.
f. KM is Not Static. As with many physical assets, the value of knowledge can erode over time.
Since knowledge can get stale fast, the content in a KM program should be constantly updated, amended
and deleted. Further, the relevance of knowledge at any given time changes, as do the skills of employees.
Therefore, there is no endpoint to a KM program. Like product development, marketing and R&D, KM
is a constantly evolving business practice.
g. Not all Information is Knowledge. Companies diligently need to be on the lookout for
information overload. Quantity rarely equals quality, and KM is no exception. Indeed, the point of a KM
program is to identify and disseminate knowledge gems from a sea of information.
9.14. MARKET WATCH
(Source: Inputs from ET and Business Standard)

9.14.1 Raymond Textiles Strides Towards E-growth
Raymond Textiles, the flagship company of the Vijaypat Singhania group has been one of the early
adopters of IT. The company embarked on its IT initiative nearly 35 years ago in the year 1967.
Beginning with the implementation of latest textile technology to automating their entire transaction,
the group is gearing up to make their online presence with a B2B extranet and a CRM solution to
improve customer loyalty. Raymond Textiles the flagship company of the Vijaypat Singhania group has
been among the pioneer Indian textile companies to adopt Information Technology (IT) in a big way.
Raymond embarked on its IT initiative nearly 35 years ago in the year 1967 and since then have traveled
miles ahead of their competitors in getting the best out of IT.
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The Beginning
Says Raymonds, General Manager IT, Chetan Desai, “We began with tabulators, hand card punches
and verifiers during the year 1967. With the introduction of the latest textile manufacturing technology,
the volume of business transactions increased, which caused a subsequent increase in the number of
invoices and accounting transactions. As it was becoming increasingly difficult to handle the volume of
transactions, the company decided to automate the preparation of invoices.” The section was called
Machine accounting section, which initially handled the accounts processing and generation of local
invoices. Automation helped in speeding the process of preparation, improved accuracy and helped in
faster preparation of monthly accounts.
Getting Hold
By the year 1970, Raymond Textiles realized that accounting machines were insufficient to manage
its data loads. Around the same time some organizations had managed to set up their own computer
centers. As these companies had unused computer time during night shifts, Raymond hired computer
time from one of the companies and started converting existing applications to run on ICL 1901 computers
using plan programming. Data storage was on magnetic tapes and inputs continued to be punch cards.
Subsequently, more applications were developed such as payroll and processing of cash memos. 197278 saw the automation of applications such as sales analysis, account receivables, stores accounting,
production recording, warehouse inventory etc where programs were written using COBOL. In the
year 1978, the company installed its own 1901A computer by which time its sales had increased
substantially, and it was using computer time for all three shifts to handle the increased data volume and
applications.
In the year 1981, the company decided to go in for the ICL 2950. The computer was about 10
times faster compared to 1901A. Adds Desai, “The ICL 2950 enabled us to computerize many more
applications such as process inventory, workers and staff payroll and data processing of sister companies.”
When PCs were introduced in India in 1986, Raymond computerized its retail shops to have a better
control on inventory and sales of depots. In 1990, the company decided to implement a Unix operating
system. Another significant development was replacement of the 2950 with HCL Magnum, another
mainframe for handling warehouse inventory. In 1995, the Magnum was replaced with the HP 900 and
sun Solaris servers to handle production areas, financial accounting, warehouse inventory and invoicing.
Subsequently all applications were converted to run on Sybase. The current infrastructure in the company
is a hybrid mix of UNIX servers (SUN/HP), Novell NetWare and Linux servers. TDMS VSAT connectivity
for data transfer has been set up between the two factories at Thane and Chhindwara.
The Road Ahead
“In the future we plan to set up a B2B extranet to connect Raymond’s dealers, distributors and
agents. We also plan on introducing eCRM solutions to improve customer loyalty and will participate in
International B2B exchanges of textiles and garments”, opined Desai. It would be more than fitting to
end this story on a note that IT will always be a driving force at Raymond Textile. Here’s Desai’s
explanation for that, “IT is essential to the working of the organization. It has helped a great deal in
providing required information on time, reducing errors, improving planning, optimizing the utilization
of resources and exchange of data between different units for planning and execution of orders.”
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9.14.2 Status of Employment Potential of Software Firms After Speter 11 2001- A
Review
(Source: Inputs from NAASCOM, PTI and Business line)

A Review
“The information technology industry is expected to generate over one million jobs in the next one
year,” says Karnataka IT Minister Normally, this statement would have sounded like wishful thinking,
considering the gloominess in which the software industry has been wallowing over the past year.
However, a closer look at the IT hires over the past quarter indicates that there is more than a little hope
for those seeking employment. Many a pink slip had been handed out to IT professionals in the last few
quarters as the IT meltdown depressed the job markets, but the April-June period was like a breath of
fresh air with firms looking to increase their headcount by a sizeable margin. And the IT whiz-kids are
actually beaming all over again as recruitments begin to perk up, especially in the IT Enabled Services
arena. Wipro Technologies tops the list with a gross addition of 1,100 employees over the first quarter
of this financial year. The company also acquired 22 new customers during this period.
Its sister concern, Wipro Infotech, on the other hand, added 150 people during the same period,
and 12 new customers. “We operate mostly on the model of undertaking projects offshore, and that
business is doing well enough to justify these hires,” says a Wipro spokesman. But Azim Premji’s
company would not say how many would be on board by this financial year-end. Says Vivek Paul,
president of Wipro Technologies, its global software services business : “It will be in line with our
revenue growth.” Software giant Infosys hired a total of 566 employees during the last three months, as
compared to only 75 in the previous quarter. “We hire according to our business needs,” says Infosys
CEO Nandan Nilekani. Given the fact that there are very few jobs going and lots of aspiring IT engineers
available, companies have become quite strict in their selection criteria. “We look for academic prowess,
and also assess the ability of an engineer to take knowledge gained from situations and apply them to
other new situations,” explains Nilekani. Tata Consultancy Services, the country’s largest software
exporter, hired 1,400 professionals in the quarter ending June 30, 2002. “We are planning to recruit
1,600 more in next three quarters,” a TCS spokesman said. Call centres, which had cut down on new
recruits drastically post September 11, have begun to hire again. 24/7, for example, now recruits about
150 people a month on an average. “Call centers will continue to grow rapidly in India,” predicts T S
Hariharan, vice-president, 24/7. He readily admits that while they mostly used to attract non-engineering
graduates fluent in English earlier, they now get many engineers as well who come calling for jobs.
9.14.3 A Shift in Hiring trends in IT Industry
“There is a remarkable increase in the number of ‘value’ jobs that are being created in the IT
sector. What this means is that unlike in the past when companies were keen to hire plain vanilla
programmers in any skill, nowadays firms want to hire professionals who apart from being good
programmers bring skills like ‘design’, ‘case tools’ and ‘architecture’ skills,” says Gautam Sinha, CEO,
TVA Infotech, a Bangalore-based recruitment agency. “This is because there is an increase in the
engineering bases of multinational companies which are operating out of India and now these MNCs are
relocating significant portions of their product development to India which is leading to an increase in
demand for higher end skills,” he says.
“The number of professionals returning from the United States continues to show an upward
trend. This is happening partly because of the US slump, but—more importantly—because currently
there are companies in India (MNCs as well as Indian firms) which are being able to offer jobs which
are at a higher level (architecture) and therefore come with better work content and higher salaries,”
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adds Sinha. “Career paths for ‘pure techies’ are being created in larger numbers. Earlier one couldn’t
remain a pure tech person as one went up the corporate ladder, but that is no longer the case. In fact,
there is a huge premium for hands on technology people in the 10-year-plus category,” says Sinha.
“Also, there is a huge demand in the IT-Enabled Services sector and companies are hiring in large
numbers for backend processing and call centres. Hiring is happening for, both, third party and company
owned processing/call centres. These require good English speaking graduates and so the supply is also
present.” He says that though recruitment levels may not exactly touch the 1999, early-2000 levels,
hiring at the three-year-plus levels has definitely picked up. “And the upswing is quite significant compared
to the last year. People are also more keen to change jobs as the general outlook of gloom in the job
market is on the wane,” says Sinha.
9.14.4 Hyderabad, Kochi Best Indian ITES Destinations
Hyderabad has emerged as the most competitive city for IT-Enabled Services companies. Kochi
ranks a surprise second, while Bangalore is number six and is followed by Mumbai. The rankings are
based on the findings of an extensive study conducted by the National Association of Software and
Services Companies to assess the competitiveness of nine Indian cities as destinations for firms in the
ITES segment. The three-month long study evaluated the top Indian cities, including Ahmedabad,
Bangalore, Chennai, Hyderabad, Kolkata, Kochi, Mumbai (including Navi Mumbai), Pune, and Delhi,
Noida and Gurgaon (the trio collectively called NCR). The cities were assessed on factors such as
manpower availability, real estate, telecom infrastructure, policy initiatives, power infrastructure, city
perception and entrepreneurial history.
“About 90 per cent of all ITES companies in India are concentrated in nine major cities, while
others have not been able to attract more than two companies each. Our study reveals that despite a
large number of ITES companies being based in Mumbai, NCR and Bangalore, these cities are facing
increasing competition,” says Kiran Karnik, President, Nasscom. “Cities such as Hyderabad and Kochi
are emerging as attractive ITES destinations primarily due to rapid improvement in infrastructure (power,
international bandwidth and urban transportation) and lower manpower costs due to lower cost of living
and lack of alternative employment opportunities in these cities,” says Karnik.
Ranking of Indian Cities

* Delhi, Noida, Gurgaon

City

Rank

Hyderabad

1

Kochi

2

Chennai

3

Kolkata

4

Ahmedabad

5

Bangalore

6

Mumbai

7

NCR*

8

Pune

9
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According to Nasscom, the ITES industry in India is experiencing the third wave of growth; both
in terms of geographical areas of operation and services offered. In the first phase, the industry was
dominated by captive centers of large multinationals such as GE, American Express, and Swiss Air who
set up operations in leading metros of the country such as Delhi and Mumbai.
The second phase saw the industry grow because numerous ambitious people quit their jobs to set
up their own ITES ventures in and around Delhi and Mumbai. The third phase of growth has been more
geographically dispersed—with new locations emerging such as Hyderabad, Pune, Bangalore, Chennai,
and more recently, Kochi. The growth has been largely driven by three factors. First is the desire of by
state governments to attract entrepreneurship, which has resulted in attractive policy environments and
incentives being offered. The second is the rapid improvement in key infrastructure areas like power,
telecom bandwidth and real estate in newer locations. The last is the need for ITES companies to lower
operating costs, especially employee costs and transportation. “Given the potential of the industry to
create jobs and generate foreign exchange, Nasscom will actively work with the various state governments
and ITES companies in order to create a conducive policy environment and a world class infrastructure
to develop the ITES industry in different states,” says Karnik. In order to assess the competitiveness of
different locations, the relative importance of parameters such as telecom and physical infrastructure,
IT orientation and policy support provided, each city was ranked on a scale of 1 to 10, in order of
increasing importance. Each factor was given a particular weightage.
The study has also highlighted the importance of qualitative parameters such as entrepreneurial
culture and perception of policy environment. It is important to note that these are indicative scores and
the attractiveness, or otherwise, of a city could also be a function of a company’s business mix and
strategy, says Nasscom. To illustrate, a company in the inbound call business would have to invest
significantly in training its employees in accent neutralization, thereby offsetting the lower employee
costs in a particular city.
Ranking Based on Different Factors
Telecom

Power
Estate

Real
Manpower
perception

City

Entrepreneurship Policy
History
Initiatives

Ahmedabad

9

4

2

4

8

6

3

Bangalore

8

7

6

6

1

1

6

Chennai

4

2

5

5

3

4

4

Hyderabad

5

3

3

2

2

5

1

Kolkata

6

1

4

3

7

7

5

Kochi

2

6

1

1

9

9

2

Mumbai

1

5

9

9

4

2

8

NCR

3

9

8

8

5

3

7

Pune

7

8

7

7

6

8

9

Though the cities covered have already herded a number of ITES firms, there are many areas that
need to be addressed to make them globally competitive. These requirements vary in each city.
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CONCLUSION
It is obvious that most of our work is information based and the organization will complete on the
basis of knowledge in the New Millennium. The need for life-long learning is an inescapable reality.
Meeting uncertainty by emphasizing a set of new basics, world class quality and services, enhanced
responsiveness and continuous short cycle innovation and improvement aimed at creating market for
both new and apparently mature products and services will be tune of the game in the new millennium.
Those who fail to overcome these challenges would succumb to the severity of competitive pressure,
while those who succeed would be handsomely rewarded. As a result, managing knowledge represents
the primary opportunity for achieving substantial savings, significant improvements in human performance
and competitive advantage in the New Millennium.
Key Terms and Concepts
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

11.
12.
13.
14.
15.

Capital Markets.
Competitive Pressure.
Impact of Markets.
Increasing Returns.
Industry Structure.
Information.
Internet.
Knowledge Management.
Markets.
New Corporate Governing Laws: a. Law of digital Assets, b. New Economics of Scale,
c. New Economics of Scope d. Transaction Cost Compression, e. Rebalance of Supply and
Demand.
Pace of Business.
Regulatory Environment.
Technological innovation.
Tectonic Transformation.
Value chain: a. Virtual Value Chain, b. Physical
Value Chain.

FLASH POINT
There’s a way out, sir. Let’s turn all the losses
into an impressive PowerPoint presentation. Courtesy :
Ravishankar, Business line.

FOCUS
9.1. Nestle
Nestle is the world’s leading food company, with a total workforce of 231,000 people in more than
500 factories. They have a consolidated turnover of CHF 75 billion and their products are available
allover the world. Nestle also happens to be Switzerland’s largest industrial company.

232

Management Information Systems

Nestle, a leader in the consumer food products industry, featured in the news recently, when they
struck a deal with SAP, a giant in the inter-enterprise software solutions. The deal between the giants is
a landmark as it stands to be Nestle’s first full-fledged e-business venture. At the annual SAP America’s
customer conference, Nestle announced that it will provide all of its 231,000 employees across the
globe, Mysap.com e-business solutions. Nestle’s decision to venture into e-business solutions is based
on the fact that the Internet has tremendous potential in world business. With this announcement,
Nestle’s employees worldwide get access to Mysap.com workplaces. The pact between Nestle and Sap
offers the entire Nestle core business with Mysap.com applications. The opportunity to leverage the
business potential of the Net in marketing, SCM, CRM, e-commerce, knowledge management, strategic
enterprise management, business intelligence, finance and cost management, product manufacturing,
product life cycle and a few other concepts is what this deal offers.
Workplaces seem to be a new but revolutionary concept which aims at ‘just a click away’
applications. As SAP says, workplaces are the ‘My’ part of Mysap.com. The workplace is a rolespecific, personalized application. With Mysap.com workplaces, employees in all areas, all over the
company can access both application and content on the Nestle Intranet as well as the Internet. Not
confining the workplace to just the employees, even partners and customers can utilize this technology.
The uproar and euphoria this technology has caused, needs to be reasoned and understood. How exactly
do the employees stand to gain ? What are the advantages of implementing this technology ?
As stated earlier, workplaces are customized, personalized, role-based portals. The help in defining
the role of the employee in the company and assist him to perform his specified role in the company,
much better. Workplace is a tool, which empowers the worker and continuously redefines his role
within the company, resulting in enhanced work performance. SAP and Nestle collaborate to constantly
refine the roles offered by Mysap.com. The refining is done to further adapt to the requirements of
Nestlé’s global workforce. The goal is reached when each employee feels that the workplace is exclusively
customized for his role. Implementing the workplace worldwide, at all the Nestlé’s 500 factories would
have proved a daunting and time-consuming task. Thanks to an innovative rollout approach, facilitated
by Mysap.com’s architecture, rapid implementation is possible. Role based workplace templates are
designed for distinct parts of the Nestle Organization. These pre-customized templates are then configured
and adapted in an environment specifically hosted by Sap for Nestle. These templates will enable the
individual business units within Nestle to swiftly implement best-practice, standard workplace
configurations and also adapt them to the specific needs of individual markets. The advantages of
workplace technology are quite remarkable if we go by its functions. The workforce will have individually
defined, specified roles to play and this is instrumental in creating a very effective work environment.
The productivity of the worker is increased and the daily tasks can be completed from anywhere in the
world. Your applications would be just a click away. Workplaces help in managing external relationships,
administration and maintenance. These tools also help in implementing security and safeguarding the
system. Nestle has implemented Mysap.com workplaces only recently, it would take time to gauge the
results. However, Nestle is confident that this e-business move will give the employees an effective
work environment and reinforced functionality. As the chief officers at Nestle feel, Mysap.com workplace
will help them build a robust, tightly integrated IT infrastructure permitting focussed customization to
user needs. All this without giving up the benefits of group wise standardization. Nestle is positive that
Mysap.com workplaces will give them the leading edge in performance, functionality and productivity.
Meanwhile all we can to do is to wait and watch.
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MANAGEMENT PERSPECTIVE
9.2. ‘For the First Time, India is Being Seen as a Knowledge-based Economy’
(Source: www.rediffmail.com with permission.)

A living legend among India’s corporate chieftains, S Ramadorai, chief executive officer, Tata
Consultancy Services, was among the leading lights of Indian industry who interacted with European
businessmen at the first ever Indo-European Union business summit in Lisbon, organized by the
Confederation of Indian Industry.
1. On TCS’s visibility and stature in India’s Infotech industry.
Ans. I don’t think TCS has lost any of the limelight. It’s just that the market needs more limelight
for companies, which are listed, or which are about to be listed. The reasons for limelight are
completely different from our customers or our employees or our stakeholders. So TCS is
visible, very visible in the flora it should be.
2. On the Europeans’ perception of India Inc.
Ans. I think for the first time India is being seen as a knowledge-based economy. European investors
are beginning to see India differently where it may be easier to do business with and there may
be opportunities to grow in India by investments. So the changes we see are, firstly, the
technologies capabilities, the software capabilities, telecommunication and infrastructure
capabilities; secondly, there can be a good way to invest in India.
3. On TCS reinventing itself for the New Economy.
Ans. TCS is undergoing a major transformation and reinventing itself. TCS has done that repeatedly
and we will continue to do that. We are encouraging a lot of young people to raise to their full
potential and we will do everything that takes to make them grow and make TCS grow and
make the country proud, and see TCS as India’s number one software company.
4. On the government’s “intervention” in the Infotech industry.
Ans. At the end of the day, I think the world is moving towards where little or no intervention from
the government is the only way to grow. Let the market forces determine where a company
or where an organization or where a country should go. I think in today’s borderless world,
with the Internet connectivity, with the transactions flowing through, whether it is capital,
intellectual products, or services, there is very little that the government can do other than
being a facilitator and helping companies to grow without any control of whatever nature.
5. On the contribution of the Infotech department to the industry’s development.
Ans. I think the government is consulting the industry a lot. The government tends to appreciate
the nature of the changes that are happening in the world. The government’s representatives,
including the ministers, are very visible in international fora. So that by definition means the
politicians, the industrialists, the individuals…they are all beginning to speak the same language.
6. On the possible impact of the Indo-EU summit on industry.
Ans. I think all these things are good beginnings but then the sustenance has to be done by the
business folks. They need to connect and network with the people concerned whom they
want to do business with. At the end of the day, these are good catalysts or facilitators but it
is left to the individual companies to take themselves to where they belong in any part of the
world.
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6. On whether TCS would get listed on NYSE or NASDAQ or Indian stock market.
Ans. No, the TCS is not going to just do the same things everybody does. It needs to evaluate its
own requirements and analyse every possible situation including listing in India, listing outside.
Whether it is NASDAQ, or NYSE or whatever; but TCS has to take its own destiny and work
in the interests of its employees, shareholders and last, but not the least, our customers.
7. On what TCS gained by taking part in the Indo-EU Business Summit.
Ans. I don’t think any specific deals or any specific opportunities have come by except that we
have been able to create visibility for India as a brand for information technology. Second,
people who are interested in knowing certain specifics with regard to the telecommunication
policy or software, how Indian companies would view the software capabilities or are they
just looking at sending people or are they looking at solutions, products, how their work can
be leveraged, how you can help these countries to also grow in information technology. So
we are reaching the next generation of co-operation where just like we expect something
from them, we also have to give them something also in return which enhances the value
proposition for them as well as us.
8. On what Internet users in India should learn in the days to come.
Ans. The message for the Internet users of India is that the world is growing smaller. We need to
accelerate, we need to bring all the creativity, we need to know how to collaborate with each
other, cooperate with each other, and then take it to a higher platform.

CASE STUDY NO : 1
9.3. The Power of Knowledge Management—A Case Study
When Benjamin Franklin said ‘An investment in knowledge pays the best interest’, it couldn’t have
been truer for enterprises wishy-washy about any investment in this strained economy. Companies
besieged with many uncertainties face yet another in the form of a deluge of disparate and unstructured
data. And precisely this is where an investment in knowledge management systems plays a critical role
in aiding enterprises to leverage the vast expanse of data and convert them into ‘knowledge assets’.
Easier said than done. We discuss here one such venture by a leading software and services company
and its endeavors in successful implementation. MphasiS is one leading software and services providers
in India with a presence spanning across the globe. It specializes in the area of application management,
legacy systems transformation, enterprise application integration and high-end architecture MphasiS,
with an employee strength of over 1,400 spread across three company sites and a number of onsite
locations, obviously faced the challenges of knowledge sharing and collaboration. Says COO and chairman
Jerry Rao, “The team had to grapple with several challenges and the most critical was that of the
universal problem of disparate knowledge existing in numerous forms and several locations.”
Imposing Task : Islands of Information
Explaining the challenges, he says, “The company’s operating business model is a combination of
onsite and offshore work. Its onsite team is the first point of contact for the customer. This team
understands and identifies the requirements and presents the customer with potential solutions. These
solutions are created in conjunction with the offshore team that is involved in development work across
three locations in here in India.” And, he continued, “These kind of works done are highly knowledge
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intensive with all the teams involved required to share briefs, technical information, project details and
more. Teams also need to coordinate work, collaborate, and share expertise and best practice. All the
applications and documents were created using a variety of software and systems. Also there was no
central repository or indexing system, and employees had to spend a great deal of time trying to locate
relevant information.” Moreover collaborations were usually time consuming and were expensive. Besides,
the information sought was in the web of data that were nearly impossible to locate or use. According
to Rao, “With so much experience on varied projects and customers, we had a lot of tacit and latent
information, which needed to be published and shared. We realized that we were spending a lot of time
and effort in reinventing the wheel.”
Evolving a Solution
Being a technology company themselves and well versed with the Microsoft technologies, MphasiS
finally zeroed in on to implement Microsoft’s SharePoint portal server technology. And that’s how
MphasiS Interactive Knowledge Exchange (MIKE) was born. And the massive project involving gathering
all the knowledge of a company took about a merely six people to implement and was completed in
under three months.
Why Microsoft SharePoint Portal server ?
The team comprised of project managers, technical heads/partners and key driver was the USbased MphasiS, President and COO, Jeroen Tas. After the successful pilot test of MIKE by the
implementation team, and today it just requires few people to manage. Says Rao, “We choose Microsoft
SharePoint portal Server 2001 over alternatives because it was easy to use and quick to implement. The
implementation was literally out of the box. MIKE was envisaged as the enabler for knowledge creation
and sharing that could help us work better as a team.”Implementing Microsoft SharePoint Portal Server
has made it easy to access information contained in a wide variety of sources. It has also helped
facilitate the creation, maintenance and delivery of information. However, one of the most notable
benefit is that it has enabled the organization to transform static information dynamic thus initiating
discussion, collaboration and training over the Internet. The company officials says that the solution
was created in under three months by a team of six.
Technology Deployed
Microsoft technologies used :
¾ SharePoint Portal Server.
¾ SharePoint Team Services.
¾ Exchange 2000 Collaboration Services and
¾ Windows 2000 Advanced Server.
SharePoint Portal Server has provided an almost out of the box solution to MphasiS problem,
bringing together disparate information from scattered locations and enabling access using an easy
interface. Microsoft (India) Marketing Manager Pankaj Ukey explains, “Microsoft’s SharePoint Portal
server essential components include :
1. Versioning
2. Meta Data Tagging
3. Dash board feature, i.e., digital version of user interface.
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Essentially these features provide for a powerful search services along with the required tag to
reflect the latest version of any document searched and facilitates the capture, publishing and reuse of
documents in any format.. For example, if somebody wants to search, say on wireless protocol, the
versioning features returns with one of the latest documented project on the topic. The user interface
allows one to customize any application to their individual preferences and priority. He says, this solution
is browser independent and device independent and allows accessibility from any point. MphasiS also
took advantage of its underlying Windows 2000 Active Directory implementation to cut down deployment
and management issues SharePoint is also specially designed to work with Microsoft Office applications,
the Windows family of operating systems and the Internet Explorer Web browser. “We needed a solution
that would allow knowledge workers to collaborate and share information, while allowing us the flexibility
to set parameters and define the objectives for the exchange if required”, says Rao. Says Pankaj, “ We
were only the technology providers and provided the design to the team. But the rest of the implementation
were done entirely by the MphasiS team and we were directly involved only in the pilot phase of the
MIKE testing”. With SharePoint Portal Server, secure access to content and a powerful search engine
are also part of the package. As part of its MIKE framework, MphasiS uses SharePoint Team Services
for sharing information and collaborating across different members of a project team/community. Access
can easily be configured so that only people who are part of the project have access to the team rooms.
Access is provided to the clients as well; so that they know exactly what state their project is in at any
point in time. Collaboration between the various team members and the client is facilitated through
instant messaging, discussion forums as well as online data conferencing with includes such features as
chat, white boarding, file transfer and application sharing thus facilitating the Virtual Team Model that
MphasiS operates on.
Advantage on ROI
Cost efficiency and Reduced time-to-market :
MphasiS was able to increase cost efficiencies and reduced time to market essentially due to :
1. The reduction in communication costs, and savings in time.
2. By facilitating best practice sharing, the company is able to utilise resources more efficiently
and also save time on each project.
3. Customer acquisition improved dramatically powered by reduced timeframes to respond to
queries and Requests for Proposals (RFPs).
4. Availability of Case Studies, write-ups on company strengths such as Quality Processes,
Security, Infrastructure etc, shortened the time required to frame responses to RFPs.
5. Also, the ‘Versioning’ facility of SharePoint greatly enhanced collaborative working on a
document.
6. What took MphasiS 15 days to respond to on an average, nine months ago, now take the
company just five days, thanks to the ‘knowledge repository’.
”SharePoint Portal Server in conjunction with SharePoint Team Services provides an extremely
economical solution with minimal skills retraining. We felt this was a ‘must have’ killer application. For
a virtual team model, we honestly could not think of a better alternative”, says an ecstatic Rao.
Enhanced Customer Satisfaction and Increased Bottom Line. “Share Point Portal Server
truly benefited the MphasiS bottom line. It helped us do our job better, adding to client satisfaction and
retention. It helped us run our business more efficiently while creating new business opportunities for
the company.” opined Jeroen Tas. Targeting customers with relevant credentials has become simpler
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and less time consuming for the time-starved sales force. In just a few hours (as compared to a week
earlier) one of the several company credentials in the MIKE repository can be tailored to suit the targeted
prospect improving the acquisition rate significantly.
Knowledge on Tap. Another feature is that the SharePoint Portal Server web site can be accessed
any time from any computer with an Internet browser, allowing anytime anywhere access to users.
Leveraging the versioning features of SPS 2001 and the data conferencing component of Exchange for
application sharing, team members can access, discuss and work on all types of documents at any time
they want Minimal training and change management.
Since SharePoint Portal Server has the same friendly user interface, familiar to all Microsoft
Office users, retraining the staff was minimal and was easily adapted. Additionally, MphasiS used the
Data Conferencing feature of Exchange 2000 Conferencing Sever to share applications and conduct
user training. “With SharePoint we built on our existing infrastructure and boosted efficiency in cost,
time and people terms. It was like growing without the growing pains!” sums up Rao ,. ANALYSE THE
CASE AND GIVE SOLUTION TO MPHASIS.

CASE STUDY NO : 2
9.4. CRM Suit Aids in Customer Service : A Case Study
In an industry where ‘customer’ is the king, ‘Know thy customer’ has become a cliched adage.
Though this has been postulated for ages, it’s only now that it is becoming a practice – more as a
business compulsion, without much choice and the service industry is one segment where customer
calls the shot. Enterprises in their quest to move up the value chain are going all out to automate,
implement and leverage Information Technology solutions to provide that ‘value add’ services. In a
highly competitive world where innovation spells success, the transformation of basic customer service
from mere after sales support to a full-fledged web-enabled CRM solution has gained considerable
significance.
One such segment is that of credit card industry that were one of the early adopters of IT to take
care of their clients needs. We discuss here Ace (not the real name), a Fortune 500 company that
specializes in credit cards and offers national an international services and their IT initiatives. Their
customer database includes many professionals and the utilities of the card extend beyond India and
renders services worldwide. With a client database of more than a lakh, maintaining customer relations
posed a challenge to them.
Consider this Case
A frequent traveler, Charles, holds a credit card and wants to avail the global card services. He
contacts the company thorough e-mail informing them of his interest in availing their services and
whether he could upgrade his existing card. This matter to be taken on a priority basis as he would fly
anytime. Now a company with its own limitation in their legacy solution, faces a daunting task. The
company’s customer support staff is unable to categorize customer calls, based on the client’s needs.
The company is now not able to recognize its clients on the existing data base. These are some of the
problems faced by the enterprises and the list could go on. Ace’s Head – eBusiness and customer
service explains, “ We faced similar problems in our company also. Besides, our legacy system lacked
instant communication with the sales force. The sales team thus faced the difficulty of lack of
comprehensive and relevant information of their customers. The absence of records of previous
interactions of customers with the company added to the chaos.”

238

Management Information Systems

So what were the limitations in the existing software ? Ace’s Head–eBusiness and customer
service, says “The existing software was complex to operate and coupled with the lack of comprehensive
training to the agents, resulted in the staff misleading our clients. Besides, the software needed upgradation
as and when the client database expanded. Further support or the lack of it was another thing on our
mind with the existing vendor”. In addition to this, the process was cumbersome and expensive and it
also faced the risk of losing track of the customers every time they went for upgradation. “It was
against this scenario that we looked at Vismaya technology’s product, ‘Spellbind’. Since we were in the
help desk business it was important to look at enabling the same functionality at a lower cost and also
that customer processes were not affected”.Bangalore based Vismaya Technologies, a start up company,
expertises in CRM and telecommunication services and their core strength lies in product development
capability in the area of Customer Relationship Management. The company has provisional technology
patents under its name for products in multimedia platforms and related domains including a 360 degree
CRM product, Spelbind.
Strategies and Evaluations Criteria. Taking a decision on a relatively new, untested product did
pose them a tricky situation. So how did they shortlist Vismaya technologies ? “ Spelbind was a difficult
choice. Our moot question was, is the company going to survive, will the product work, are we making
a lousy investment, can we get support ? These were some issues that we had to grapple with. Principally
we agreed to support a new company if it made sense to us” he said. As he puts it, “Trying out the
product initially, was an experience, since there were many issues that needed to be resolved before the
product could be taken live. This was done with joint teams being deputed from both companies to bring
the product unto speed. Client delivery systems were the most hampered because of Vismaya’s
inexperience. Many issues got resolved along the way that were concerned version control, testing,
client delivery, training etc.” “However we chose Vismaya since, if it worked it would make sense for
our ROI in a CRM software. Besides, Spelbind was four times cheaper than other solutions we looked
at and yet we received a product that has been customized to our requirement.”
Implementation and Solutions. How did Vismaya technologies see this as an opportunity ?
Says Vismaya technologies chief operating officer, Vasu Krishnamurthy, “Our clients faced the typical
problem of a call center when it came to looking at solutions available specifically in the CRM segment.
We considered this market since Spelbind, our first product, addressed this market exclusively.” The
other reasons that the company considered Spelbind suite were :
Cost. Most software was well beyond logical business returns, and unless compelled call centers
considered it unviable. Spelbind came in offering the same functionality or maybe 75 per cent of it at
virtually a sixth of the cost.
Support. Most CRM product companies have virtually no support structure post sales to service
issues that arise with product usage. Vismaya has a clear advantage in the ASIAPAC region with a local
presence to service issues post the sale being made. It is part of our philosophy to support every
installation with localized support. This lends comfort to the customer.
Functionality. Being small allowed us to be flexible and to deliver to our customers highly
customizable solutions that would have otherwise not happened with the one size fits all policy adopted
by most product companies.
“We understood the client’s needs and their limitations in their legacy applications and through
Spelbind, we provided the customization specific to their requirements. Further our customers were
extremely cooperative, realized that we were a start up and accepted readily our policies that allowed
them easier decision making. For instance, we offered a free window of 30 days to allow them to get a
look and feel of our product and gain confidence.” says Vasu Krishnamurthy.
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Spelbind, the complete contact center suite, comprises of four layers that forms its architecture
like :
¾ iMedia. a platform that allows the seamless backend touchpoint integration across media
across various products and thereafter for unified customer profiling and viewing. Currently
iMedia supports 10 different media.
¾ The Second Layer. comprises a host of media servers that can either replace or work with
existing servers. For instance, the email server is capable of handling the processing of 100,000
mails an hour.
¾ The Third Layer. comprises of performance-enhancing servers that can also be used as
components. Components include fault tolerance servers, segmentation servers for transaction
and customer profiling REALTIME, proprietary knowledge base servers and search engines
etc.
¾ Fourth Layer. Sitting at the bottom of all of this is a fully operational CRM suite
capable of addressing 10 media as silos or as an integrated suite. It is replete with browsing,
message board, campaign management, conferencing, auto responses, forwards, Alert
Managers etc, besides all of the above.
Solutions and Benefits
Explains, Vasu Krishnamurthy, “ Spelbind serves as middle ware to existing software used by our
customer. Also Spelbind enables us to efficiently manage our customer’s worldwide in terms of load
and specifications”.
Says Ace’s Head–eBusiness and customer service, Vismaya’s customer “Spelbind incorporated all
these features into their customized product for us which truly integrated the CRM solutions across
various media, like wireless, Video and audio media also.”
Explains Vasu Krishnamurthy, “ Spelbind alerts the staff regarding the e-mail messages and responds
with an automatically generated response. It helps in registering new clients to the data base. It also
caters to the real-time interaction for the clients to chat with the customer support staff and records the
conversations. ACW (After call work) feature provides the clients with a unique number or ticket
number as references for any future transactions. Based on these, they build a case-history of the
client”.
Though he declined to comment on the margin of profitability, Ace’s Head–eBusiness and customer
service however agreed that, “ Our uptime and response has been above 99 per cent with our customer
base, and that has been maintained even after the transition and the post-implementation support has
been good”. Comment on the above case and give your opinion.
Review Questions
1. Define new corporate governing laws.
2. Comment on the new world of navigation with examples of your choice.
3. How do the organizations compete in the info age ? Explain.
4. What do you men by knowledge management ? Illustrate with two examples of your choice.
5. Explain the need, significance and tools of knowledge management.
6. What do you mean by leveraging enterprise resources ?
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7. Explain knowledge management frameworks.
8. Narrate auditing skill acquisitions.
9. Comment on the core issues, and challenges in successful implementation of KM projects.
Discussion Question
Visit an IT base company and study how well they manage their intellectual capital and a make
comparison with a new generation company like ICICI Ltd. Is there any fundamental difference exists ?
Also comment on the use of knowledge management in Indian business scenario.
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Digital Age Organization

10.1. INTRODUCTION
Corporate executives the world over are coming to terms with the fact that what they first perceived as
hype about the Internet was in fact foresight. The Internet has become mainstream and has seeped into
every crack along the value chain, breaking it up, eliminating or optimising each link.To succeed in the
new environment, many new leaders will need to rethink about every aspect of their business model from customer service to how their enterprise is organized and motivated - how companies structure
their operations and inspire their employees in today’s Internet-enabled competitive marketplace. Just as
the value chain has been transformed, so too has the traditional organizational model. The tightly structured
command-and-control hirarchy characteristic of most of the 20th century is giving way to the fastmoving, entrepreneurial, adaptive e-business model of the 21st century. The Digital Age organization is
no longer a single corporate entity, but rather an extended network. This organizational model lends
itself to the flexible teaming with dynamism and openness forming the foundation of the e-org.
Organizational structure
The command-and-control style of management that was the rule of the Industrial Economy, a
style characterised by centralised decision-making and resource allocation, has given way to greater
organizational adaptability in the digital era. “The key to organizational success going forward will be to
have the right person solving the most important business problems, no matter where they are located in
the company hierarchically, organizationally and geographically,” emphasises Jack Welch of GE. This
mandate, which Mr Welch calls “the Power of Informal”, holds true in the Digital Economy.
(1) In place of bureaucratic hierarchical structures, companies are forming more elastic, decentralised,
team-based and alliance-based organizations that enable employees to respond immediately to opportunities
and competitive advantage across the globe. The new e-extended enterprise model is built around a
strategic Global Core, shared-services business units and market-facing business units.
(2) The Global Core is a revolutionary overhaul of the old corporate centre or headquarters. It is
an operation consisting solely of the CEO, his team and only those services necessary to add value to the
corporation-strategic leadership, corporate identity, capital raising, management control and the ability
to deploy world-class capabilities.
As per Global Core, strategic leadership is exerted through the encouragement of “out of the box”
thinking and behaviour that promote it. Framed on this principle are GE’s boundaryless corporation,
ABB’s “multidomestic” company, Motorola’s “Six sigma” quality methodology and British Airway’s
“world’s favourite airline” strategy built on customer service. Each of these removes the company’s
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business units from a lock-stem system of policy and measurement and encourages people to use their
imagination, knowledge and common sense in pursuit of new opportunity. Traditional overhead functions
such as finance and human resources can increasingly be managed as shared services-business units
providing services that are often transaction oriented or consultative. Shared-services units operate with
market dynamics by “selling” services to other business units and to the Global Core. They compete
with outside vendors and any division within the organization has the choice to buy a particular service
internally or externally. Benefits are realized through economies of scale, focus of expertise and the
natural tension of market forces.
The Internet enables these overhead units to form networks of shared-services units that are
tightly integrated not only with other business units but also with suppliers and customers. These
regional, national and global service networks capture world-class expertise throughout the company,
while lowering overall costs. Washington D.C.-based MCI Worldwide Inc., for instance, has internal
online human resources system, known as “The Source”, which provides employees with more than
1,400 pages of interactive services. An employee can log on to MCI’s Internet and register for a training
course. His manager is notified instantly and the system sends an immediate confirmation back to the
employee. No paper works, no forms, no lengthy approvals..Finally, business should organize around
natural business units (NBUs) that are agile and configured to focus on unique and natural markets.
NBUs have identifiable capabilities, operations, customers and/or competitors. Citigroup, for example,
has created e-Citi to appeal to online banking customers; Barnes & Noble Inc. has created
Barnesandnoble.com to compete with Amazon.com in reaching the readers. These NBUs have strategic
partnerships with their suppliers, even when some of those suppliers are divisions of their own
corporations. Yet there are no sweetheart deals or cross subsidies that can not be justified in economic
terms.
(3) The three components of the developing organization structure need to move nimbly. The
global core must accommodate a more complex extended enterprise and manage value from growing
partners and alliances. Shared services need to leverage the Internet to provide a greater variety of
services at substantially lower cost and with higher levels of service, sometimes by outsourcing work
that cannot be provided competitively in-house. Business units must hone their unique value propositions
in the rapidly evolving electronic marketplace. And the entire organization must reorient its focus to
deliver speed, global reach and superior service.
(4) “Try to keep the organization consistent with the Web analogy that something should never be
more than three mouse-clicks away,” says Jeffery M. Killeen, chief executive officer at
Barnesandnoble.com. And that keeps everyone close to business, he asserts.
(5) Leadership In e-business, leadership should no longer remain an area of the anointed few. The
old model of CEO as lone “star” is no longer relevant. He or she can no longer set agenda and dictate
change. The age-old system of promoting selected individuals in positions of authority is a relic of a
command-and-control culture that paralyses the companies trying to compete in an Internet-enabled
environment.
In an e-org, everyone is a leader, charged with creating an environment for collective gain and
success. And the mark of a leader will be to create other leaders within the organization-followers, who
are given the power to act. These followers, in turn, manifest their own leadership skills by translating
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their vision into a mandate for continued renewal. They create an environment to achieve change and
cascade leadership throughout the organization. The model of cascading leadership is not a luxury; it is
an absolute must in a world where organizations no longer have the time for day-to-day decisions to go
up and down a hierarchy, and where knowledge throughout the organization must be leveraged and
shared. British Telecommunications PLC, for example, is now developing a team of “evangelistic
visionaries and mavericks,” as John Swingewood, former director of BT’s Internet and Multimedia
Services division, calls them, who are well-versed in both the breakthrough potential of Internet technology
and its risks.
(6) An e-org, leaders with strong operating skills are expected to set priorities, to organize the
company’s e-business efforts and to form a centralised e-business group which remains the guardian of
the brand and customer experience and an incubator for new ideas. In order to translate e-opportunities
into concrete products or services, leaders must strive hard to allocate resources, motivate people and
produce results. And speed, as usual, is critical
(7). In Digital Economy where barriers to entry are low and rewards for success huge, new approaches
need to be invented continuously to stay ahead. Leaders should encourage intelligent risk-taking. Trying
and adapting new things based on results have forever been the cornerstones of innovation. In the trialand-error Internet culture, where capitalising on customer feedback loops is a key to success, leaders
need to make risk-taking a quality.
Unless the leadership in the Digital Age is ready to roll up the sleeves and work hard, principles
outlined will not make a difference. Working through others and listening to well-rehearsed presentations
will not pay until he is willing to enter the fray and work for hours. In the Digital Economy, evangelising
the company and generating public relations buzz is the first step to success. The CEO ought to able to
generate continued enthusiasm in the financial community and communicate effectively with media,
institutional investors, analysts, suppliers and even alliance partners and acquisition candidates. “Being a
great CEO means being a good communicator,” emphasises Charles R. Schwab, founder, chairman and
co-CEO of a leading online brokerage firm. Overseeing a brand’s image has become more of a CEO
foundation in the Digital world than it was ever before.
(8) People and culture Adoption can be driven only by a corporate culture that breaks through
resistance to change. This is especially true in e-business, in which lower barriers to entry, the rapid
pace of change and the continual emergence of new rivals require companies to react with breakneck
speed. The rapid pace and nearly infinite opportunity of e-business will test the limits of companies’
people strategies and corporate culture. As digital technologies are taking over the usual routine and
administrative duties performed by employees, they will amplify the need for skilled workers in every
functional group and at all levels. Unfortunately, the very same factors that accelerate demand for
exceptional, versatile and motivated talent will tend to diminish a company’s ability to attract and hold on
to such talent.
(9) Across the new economy, there is virtual agreement : talent determines the success or failure of
any enterprise. The process of identifying, recruiting, hiring, retaining and developing talented people is
a critical test of any fast company. And the faster a company is growing, the faster it needs to land
talented people.
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(10) To recruit and retain these individuals, the e-org needs to overhaul its approach to human
resources management. It needs to recognise that the basic tenets of the employment contract are no
longer valid. Companies no longer offer job security and employees no longer offer undivided commitment
and loyalty. They “own their own employability”, as Andrew S. Grove, chairman of the Intel Corporation,
likes to put it. Increasingly, employees are sharing their knowledge and unique skills with an employer in
return for development opportunities. With this understanding in mind, companies need to anticipate and
plan for their long-term needs. It is imperative to develop a culture that supports the new way of doing
business focussed on innovation, change management and leadership through a shared mission.
As Ann M Livermore, president and CEO of the Hewlett-Packard Company’s Enterprise Computing
Solutions, puts it, “Try bringing the free thinkers - the rebels and the crazies- into the group so you get
more diversity of thinking. And don’t require them to follow procedures.” Organizations looking forward
to respond to these shifting priorities will need to invest in people. They will need to establish a clear link
between their people strategy and corporate vision and develop a culture predicated on people partnership.
Moreover, they need to identify high performers critical to organizational success and focus on their
needs—the job design, career development opportunities, rewards and lifestyle that enables companies
to attract and retain talent.
(11) E-business is a revolution. And human resource is the cutting edge for competing in today’s
turbulent business environment. To do the right things right at the right time it is necessary to take
cognizance of the structure, leadership, people and culture of an organization simultaneously and not in
isolation. The suitability of the above-discussed conception will stand real test when seen how effective
it is in implementation of a business model.
10.2. E-COMMERCE BUSINESS MODELS
There have been few businesses with a higher mortality rate than e-commerce. At the last count, over
20,000 companies had shut shop with over $500 billion written off. Yet there are many that have not
only survived but also thrived. So what is it that differentiates the e-commerce winners from the
losers ?
Most e-commerce business models revolve strongly around technology—fully automated systems
interacting via web and wireless, cutting down the flab with minimum staffing and expenses Viewing
the e-commerce business through the customer’s glasses : Most e-commerce business models revolve
strongly around technology—fully automated systems interacting via web and wireless, cutting down
the flab with minimum staffing and expenses. However, these models fail to realise that this is also what
the customers are expecting to do themselves. When their customers embrace e-commerce, they are
significantly restructuring their businesses and doing away with a lot of logistics and people. They
expect to be fully supported, their calls answered and the e-commerce providers to be available as if
they operate solely for the customer. The two models obviously clash and, therefore, the business fails.
On the other hand, e-commerce businesses which differentiate themselves on service quality, response
and availability create an undeniable value for their customers and are set for success. One of the few
B2C companies making a success of e-commerce was Office Depot which generated sales of $350
million in 1999, $800 million in 2000, and boasts of industry leaders such as GE, P&G and MCI as its
customers. The breakthrough came for Office Depot when it stopped being just a supply company and
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engaged in helping customers run their businesses through an array of free human resources and
business tools. Its value from dozens of sites in many countries increased manifold as it generated added
value for the vendors through an extranet rather than cannibalise their businesses. On the whole, it is a
success story of outstanding human resources and customer service.
10.2.1 Components of the Service Priority Business Models
The business models placing service and response on the highest rung actually put themselves in
the shoes of their customers. These businesses invariably integrate their web systems into the backoffice systems of their customers, providing brick-and-mortar services such as call centres, trained
agents and highly visible customer response tools. They would have a business transaction website
which focuses only on what the customer would want to do in a typical e-commerce operating
environment, i.e., place and track orders, deliveries and payments. Such sites will ensure that the
websites allow for queries to be answered intelligently and keep an elaborate track of the general nature
of what the customers are able to do using their website. A model based on excelling in service quality
will be based on reliable, uninterrupted and secure access by the customer and will take into account the
very high level of scalability required to handle large transactions in demand gracefully.
10.2.2 Online Service Quality
A survey conducted amongst SMEs in UK in 2000 revealed that over 80 per cent had Internet
access, enabling online service provisioning and fulfillments. Yet, ‘Content is King’ became the motto of
online e-commerce companies with service—which was most important to survival—being relegated to
the background. As online transactions increase and prices are driven down as a consequence of price
transparency between websites, the level of service quality becomes a key differentiator for online
services. The customers certainly appreciate the content quality but look for additional comfort, which
can be delivered only by service :
¾ Reliability. To obtain the service consistently and accurately;
¾ Responsiveness. Their belief that this business is willing to help customers and provide prompt
service;
¾ Assurance. The knowledge that their interaction will receive a prompt and courteous response.
Zona Research have conducted an analysis that suggests that $4.35 billion were probably lost in ecommerce revenues in 1999 alone, due to customer ‘bail-out’ when customers were unwilling to wait
for information to download. The report notes that many customers may not be prepared to wait longer
than eight seconds! A success story for online commerce is that of HPShopping.com. The HP Shopping
Village is HP’s consumer-direct web channel with a difference. HP PCs, printers, consumables and
accessories are sold through this channel. The site uses advanced Broadvision’s applications to create a
service-focused experience for its customers. To date, feedback received from HP Shopping Village
visitors indicates an impressive 96 per cent approval rating. Sites such as Keynote (www.keynote.com)
help measure the website performances of companies and put companies in customer’s shoes. For
example, in the top 40 UK sites in December 2001, EasyJet’s response time was only 0.85 seconds,
with the worst sites responding in no earlier than 11 seconds. It requires little second guessing where
customers will go! While the automated service is an extremely important component of e-commerce,
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the need for companies to achieve a balance between providing immediate automated service through
automatically generated email responses or web pages that are ‘personalised’ needs to be supplemented
by a slower, but genuine personal, human response through the customers’ preferred channel (email,
phone, mail or in person).
D. Elements of Creating a Service-Differentiated E-Commerce Model. Gartner Research
conducted a study on the major pitfalls which led to failures of e-commerce businesses and came up
with some startling facts. Either services such as phone support were dramatically cut back during nonNorth American business hours, or they were nonexistent, forcing international customers to request
service outside normal business hours. There was a general lack of web support for web channels so
that when the customers accessed them, no agent was available. There was also a lack of integration
between channels, including sites that also had traditional retail stores. Agents had little visibility into the
web channel, and web sites sometimes had little correlation with what was available in stores. All of this
confused customers and pushed them towards competitors with more integrated strategies. And yet,
many companies have overcome these hurdles successfully. Such as United Parcel Service handling 20
million items a day or Cisco handling billions of dollars via web business.So what are the key elements
in creating a service-differentiated e-commerce model ? Successful e-commerce businesses have focused
on the following as the key guiding principles :
¾ Identify USPs
¾ Tailor the customer experience
¾ Implement secure, reliable and scalable platforms
¾ Create CRM processes—people, processes and technology
¾ Establish trust through responsiveness and transparency
¾ Leverage customer-provided information to evolve continuously
¾ Monitor business dynamics.
E. Future Portels. The Internet has indeed matured during the fire and ice years of 1999-2001. It
now is no longer a euphoric Technology; it forms the bedrock of most businesses. Banking, travel,
entertainment, shopping and e-governance now all form part of a new mode in which the society
interacts. However, there is one common thread—that of technological developments, and these are
likely to continue. Whether it is wireless access to banks provided by ICICI Bank, or satellite tracking of
vehicles by General Motors using Onstar, the successful business will still be based on the creation of a
successful, transparent and dependable customer service.
10.3. WINNING IN THE E-BIZ ERA
Moving into the New Economy proved to be much more difficult and potentially destabilizing than
anticipated before. It touched the very soul of organizations and challenged the existing business models
and the basic norms of maintaining customer relationship. By focusing on technology, by strategic
branding and with the means of service that pays off, the organizations of this Internet era are pursuing
growth for the sake of their very survival. And to make their standing in market secure they vie with
each other for customer attention by adding value to their services. Thus, two primary factors can be
identified that can pave the way to leadership in the e-business world viz.
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10.3.1 Sources That Add Value to E-Business
Value creation in e-business goes far beyond the value than can be realized through the configuration
of the value chain, exploitation of organization-specific core competencies or formation of strategic
patterns among firms. It refers to the sum of the values appropriated by each party involved in an ebusiness transaction. The four primary value drivers or factors that enhance the total value created by
an e-business are efficiency, lock-in, complementarity and novelty. And these sources of values are
interdependent.
1. Efficiency. Transaction efficiency is one of the main value drivers in e-business. It increases
when the costs per transaction decrease.
¾ Speed
¾ Scale economies
¾ Symmetric information
¾ Lower search costs
¾ Wide selection range.
Therefore, more the transaction efficiency gains enabled by an e-business, lower are the costs
and, hence, more valuable it will be. Efficiency enhancement can be realized by :
¾ Reducing information asymmetrics between buyers and sellers through supply of up-to-date
and comprehensive information
¾

Making approach convenient and easy by ensuring speed with which information can be
transmitted

¾

Reducing consumer’s search and bargaining costs

¾ Enabling faster and more informed decision making by leveraging the cheap interconnectivity
of virtual markets
¾ Providing for greater selection at lower costs by reducing distribution costs, streamlining
inventory management and simplifying transactions
¾ Allowing individual customers to benefit from scale economics through demand aggregation
and bulk purchasing, streamlining the supply chain and speeding up transaction processing
and order fulfillment
¾ Autobytel.com, for instance, supplies potential auto-buyers with detailed and comprehensive
comparative shopping information on different models. Potential buyers are helped to make
well-informed decisions. And, in the process, buying gets substantially simplified and
accelerated and bargaining costs are reduced. This enhances the overall efficiency gain enabled
by Autobytel.com.
2. Lock-In. The value creating potential of an e-business is enhanced by the extent to which
customers are motivated to engage in repeat transactions. It is also increased by the extent to which their
strategic partners have incentives to maintain and improve their relationships with customers. These
value-creating attributes of an e-business can be achieved through lock-in. Organizations have adopted
several ways to retain custome
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¾ Lock-in
¾

Loyalty programs

¾ Dominant design
¾ Trust
¾ Customization.
Some have adopted loyalty programs rewarding repeat customers with special bonuses.
barnesandnoble.com’s rewards program in collaboration with Master card is one such instance. Some
firms develop dominant design proprietary standards for business processes, products and services.
For example Amazon’s patented shopping cart. A number of firms try to nurture a trustful relationship
with customer. Consodata, a European direct mailing firm, for instance, demonstrates this ideal by
promoting in-house systems to protect data from misuse by accommodating regular stringent inspections.
If relationships can be well nurtured, customers can be made to remain loyal to the site.
3. Complementarities. Complementarities are present whenever a number of products/services
together provide more value than the total value of having each of the product/service separately.
Complementarities can be expected to increase value by enabling revenue increases. E-businesses leverage
the potential for value creation by offering bundles of complementary products and services to their
customers. For example, e-bookers, an online travel site, allows its customer’s access to weather
information, currency exchange, immunization clinics etc. These services add to the value of its core
services (reservation of airline tickets and selling vacation packages). The complementarity between
online and offline businesses is the essence of “click-and-mortar” offering. It is provided by company
like barnesandnoble.com and its bricks-and-mortar counterpart Barnes and Nobles that creates value by
offering its customers the opportunity to browse and order online and to receive books in its brick-andmortar stores. Thus, these complementary products/services may be vertical complementarties (for
example, after-sales services) or horizontal complementarities (for example, one-stop shopping), And
often they are directly related to a core transaction of the firm.
Complementarities
¾ Between products and services (vertical vs. horizontal)
¾ Between on-line and
¾ off-line assets
¾ Between activities
¾ Between technologies.
4. Novelty. Value creation potential of innovation is often fully exploited by the e-business firms.
While introduction of new products/services, new methods of production, distribution or marketing
have been traditional sources of value creation through innovation, some firms also innovate their ways
of doing business. For instance, eBay was the first company to introduce customer-to-customer auctions
on a large scale. The site even facilitated successful trading of low-value items between individual
customers.
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Novelty
¾ New transaction structures
¾ New transactional contents
¾ New participants.
Priceline.com introduced reverse markets where individual buyers tell about their needs and their
budgets to the sellers through the site. All of these organizations introduced new ways of conducting
and aligning commercial transactions and created value by capturing latent consumer desires, by
connecting the previously unconnected parties and by doing away with the inefficiencies in the buying
and selling processes through adopting innovative transaction methods.
10.3.2 Key to success in E-Business
During the evolutionary process of harnessing the supreme power of the Net to acquire new
customers and to increase their market share, four critical strategic elements have a prominent role to
play viz. technology, brand, service, market growth.
1. Technology Leadership. Most of the e-initiatives were primarily focussed on technology.
Companies like Lufthansa, Motorola, Citicorp and Royal Caribbean Cruises made judicious moves into
Web technologies by matching appropriate technology to business strategy and customer requirements.
2.Common practices of those who lag behind
¾ IT and business development centres are under-funded and undervalued
¾ Web-based technologies are treated more as a cost centre rather than as a profit centre
¾ IT development is made solely responsible for e-business development.
They built technology platforms to support Internet, intranet and extranet applications with a view
of reinforcing, improving or changing the value propositions of their core business. Precisely, technology
leadership amounted to early adoption of Web technologies to achieve a competitive advantage by
moving the focus of the company to brand or service, by getting involved with the customers through
the Net and by creating wider market coverage. For instance, when the Federal Energy Regulatory
Commission (FERC) mandated the US Power Industry to use Open Access Same Time Information
System, OASIS, to reduce customers’ power consumption, the industry saw an opportunity in this.
They decided to use OASIS to create additional value for customers and thus increase and lock in
market share. By using the Net to monitor power usage and by advising people on how to spend their
money judiciously, the power industry impressed the masses and gained more customers. Thus the
organization used technology to add value.
3. Brands Still Make an Impression. A couple of years ago it was believed that online shoppers
are whimsical bargain hunters and that the Internet would frantically drive down prices and profit
margins to attract customers. But Amazon.com and other brand name retailers who do not play the
discount game challenge the notion. It is a matter of fact that Internet shoppers are the most pricesensitive ones but even to them the concept of brand matters. They use brand name as a proxy for
reliability in service quality. A study revealed that 51% of price-minded Net shoppers did not choose the
cheapest offerings. In fact, the survey revealed that the shoppers willing to pay a 3.1% premium for a
brand name and a 6.98 % premium at places where they had shopped before.
a. Branding as a Strategic Move. To fuel market growth by branding on the Web, the organizations
have been, by and large, found to concentrate on one of the four approaches : reinforcing the brand,
repositioning the brand, creating a brand and brand followership.
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Reinforcing the brandInstead of using the Web as a new sales channel, some organizations use it
to reinforce customers’ awareness of and regard for the brand. BMW, for instance, instead of selling
autos over the Internet, aimed to make its site “drive and feel like a BMW” and use it to direct potential
new car owners to a traditional dealer. Thus it managed to preserve an interaction with customers
without going into conflict with its dealers.
b. Repositioning the Brand. Some organizations use the Net to effectively position their brands.
For example, Dow Jones extended its global vision and created a new service bundle for the Internet in
response to major online threats. Lufthansa airlines repositioned itself as a highly customer-focused
travel agency and information provider through its online InfoFlyway service. UK’s supermarket chain
Tesco moved form brand reinforcement to brand repositioning within a span of two years. In 1998,
Tesco reinforced its brand by creating Tesco.com, a wholly owned Internet subsidiary that allows
customers to order groceries online for delivery and uses existing retail outlets for supply. In 2000,
Tesco used the power of its existing brand and relationships with shoppers to reposition Tesco.com as
a seller of services and goods other than food and to launch Tesco Personal Finance, an online joint
banking venture with the Royal Bank of Scotland.
c. Creating a Brand. Creating brands has been one of the primary resorts of Internet start-ups
such as Pets.com and Buy.com. Along with the Internet-only companies, many brick-and-mortar firms
are also joining the fray. For example, Prudential Assurance, a financial services company, which, in
1998, launched Egg, the online bank that offers savings accounts, credit cards, loans and a shopping
mall. By 2000, Egg had acquired 940,000 customers including 250,000 credit card users. But the cost
incurred by Egg was tremendous; it spent 75 million pounds on advertising and offered a very high
interest rate to woo customers. Moreover, a series of customer service debacles like lack of integration
between credit card and savings account systems and long waits at the telephones further eroded its
position. Currently, the organization is in the red.
d. Brand Followership. Brand followers emulate the early online moves like the parts supplier RS
Components who tried to copy Del Computer. A number of wine shops and bookstores modeled
themselves after wine.com and Amazon.com. Brand followers rarely succeed and their failure simply
reflects the reluctance to cash in on Internet opportunities.
10.4. PAY-OFF FROM SERVICE
Service leaders in e-business fast learned to take advantage of the Net to gather data about customers
and provide them with information on their own terms. This information help the companies in adaptive
profiling, mass customization and one-to-one marketing concept. Applying customer resource lifecycle
analysis, they stay focussed on customer retention. And integration of technology leads to a seamless
service. Some of the value-adding practices of the leading service-focussed organizations are as follows :
Customisation
Some offer online mass customization by tailoring a product’s attributes or presentation to individual
users. For example, the publisher of The Wall Street Journal, Dow Jones launched its Interactive edition
that allowed its subscribers to play an active role in organizing the newspaper they love to read.
Collecting Information and Enhancing Customer Experience
RS Components, Dell, Cisco, United Parcel Service and Federal Express (FedEx) first collect data
about customer-resource life cycle and then use data to support consumer preferences and track purchases.
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Keeping it Simple
Dell, Direct Lane etc. excel in making it easy for customers to do business with them, A customized
firewall-protected intranet site was developed by Dell for more than 200 of its largest global customers,
allowing the clients to view and select all products that meet the configurations authorized by the client.
Providing a One-Stop Service
Some companies like Nortel Networks and Prath and Whitney have developed virtual call centres
to allow customers to make purchases and resolve questions and problems from a single Internet site.
Lufthansa offered its ticketing service online thus helping its customers to save potential time and
expense of using the service of travel agencies.
Knowing the Customer Best
Identifying “superior knowledge of customers” as a competitive goal, Lufthansa launched
InfoFlyway service which offers home pages in more than 35 languages. Tracking down customer
tastes, the site delivers individual e-mail and offers account access, monthly auctions, hotel links, travel
guides, baggage tracing and an online booking system for 700 airlines.
10.4.1 Pursuing Market Growth
What distinguishes the most successful companies is their ability to integrate marketing, customer
service and use information and technology to deliver a profitable long-term market share or niche
strategy. Behind this integration lie reorganization and re-educating people, reconfiguring processes and
remodeling technology infrastructure. The integration of processes, technology and skills give the leading
organizations a platform to translate their strategic intents into business value. Business leaders like
Fidelity Investments, Cisco Systems., Charles Schwab, Office Depot and Dell who have made a mark
in the market, have stood out in their ability to combine marketing, service and information capabilities
in order to achieve the aspired market growth and profitability. Companies making a remarkable market
share integrate Web technologies into their core, use information gathered online to gain insight into the
customer and to augment service levels and focus intensively on customers and marketing. Over and
above, they have identified new ways of using Web technologies strategically and seek ways to sustain
their advantage - through brand, size and customer relationship. If a company is to exploit the Internet
to achieve its business goals, its strategic moves have to be guided by new management thinking.
Strategy has to stay flexible because even leading companies cannot assume that their market position
on the Internet will remain constant. It evolves 24 hours a day, seven days a week, from time-zone to
time-zone and market-segment to market-segment.
10.5. THE FUTURE OF E-COMMERCE
Declining costs, increasing functionality and the usage of access devices like PCs connected to the Internet
and Web-enabled mobile phones, the declining price of Web servers, advances in programming technologies
and technologies that simplify usage of computers by ordinary people will drive the changes in e-commerce
and define its future. Here are some of the changes that we can anticipate today.Location-based marketing :
Currently e-Commerce is synonymous with PC and browser-based interaction. However, in the near
future Web-enabled mobile phones and other handheld devices will become a common, if not dominant
mode of accessing e-commerce apps. Commerce applications will by then evolve to track the location of
mobile consumers using GPS service. The location information will then be used to guide the consumers
to nearby stores. If the consumer requests a service, say a taxi, drivers in the vicinity can be alerted.
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Natural language interfaces : In developing countries PC penetration in homes is likely to stay
below that of developed countries with a large part of the population still unfamiliar with the Web. To
reach the masses, commerce apps will have to rely on mobile phones, handheld devices and kiosks.
Speech-based natural language interface is the logical choice and e-commerce applications will adopt
these interfaces. The e-commerce applications will also exploit the ability of computers to translate text
from one language to another to simplify the deployment of the applications in multiple languages, a
desirable thing for countries like India with diverse native languages.Consumer preferences and interests :
Even though the Internet makes it possible to search through a very large collection of items, searches
require effort and consumers stop their search before reaching the optimal selection. Data-mining
techniques applied to past purchase histories and browsing patterns will allow e-commerce systems to
learn the preferences and interests of consumers. E-commerce sites will thus show advertisements and
sales promotions relevant or applicable to a particular customer.
Moving on to the Internet : It is reasonable to believe that the prevailing commerce process is in an
equilibrium where changes that increase their complexity cost more than the additional profits they
result in, or the decreases in complexity reduce costs less than the lost profitability. As parts of the
commerce processes move to the Internet, the costs are reduced and benefits change. One of Internet’s
important benefits is its ability to reach a wide consumer audience. As a result e-commerce processes
will change to reach a new equilibrium point, perhaps become more elaborate to increase the mutual
benefits for the market participants, creating a more efficient market. For example, stores may liquidate
their inventories through online auctions rather than aggressive price reductions.
Barter and government presence : Reservations for air or train travel, or hotel bookings are classic
examples of existing commerce activities that have moved online to take advantage of reduced costs and
increased reach. However, more exciting are the opportunities we can imagine in the future, examples
that we don’t see today like barter of second hand books or music between thebooks and music lovers,
regional markets for second-hand automobiles etc. Government regulations require its own commerce
activities to be widely publicized open to public scrutiny. Internet achieves this objective at low cost and
therefore we should expect government procurement and sales also to move online
10.6. MARKET WATCH
10.6.1 Internet Survey on E-tailing
THE verdict given by the most comprehensive study
on Internet and e-commerce penetration along with ecommerce spending and online shopping trends has turned
out fairly predictable results. “Online payment security
concerns,” particularly the reluctance on the part of the
online users to offer credit card details, has proved to be
the biggest impediment preventing the growth of the ecommerce revolution. Though there were no surprises in
store from this survey, it, nevertheless, highlighted the need
for deep introspection on the part of the industry insiders
to evolve concrete strategies to make e-commerce “survive
and grow” in the long run. The study was conducted and
published in the form of an annual report by Taylor Nelson
Sofres (TNS) in 2002. For the purpose of this study, the TNS Interactive Division actually examined
three years’ worth of data, after carrying out nearly 42,000 interviews in 37 countries.
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The key findings of this survey were :
a. Internet Usage. The global Internet usage has increased from 31 per cent in 2001 to 34 per
cent in 2002. These numbers seem to suggest that the growing Internet penetration will translate into
more number of users shopping online.
b. Online Shoppers. But the proportion of Internet users buying products and services online
remained stagnant at 15 per cent in 2001 and 2002. And this study has clearly pointed out that online
security payment concerns have been the most serious obstacle impeding the growth of online purchases.
Nearly 30 per cent of the Internet users who have not shopped online have stated that they did not want
to give credit card details in 2002, up from 5 per cent in 2001. In addition, nearly 28 per cent of the
respondents also cited general security concerns and felt it was much safer and secure to buy products/
services in a regular store. Country-wise, Germany proved to be the most reluctant nation in providing
credit card details, with 73 per cent of the respondents diffident about sharing credit card details on the
Internet.
c. Online Shopping Contours. Over 28 per cent of Internet users globally have either shopped
online or propose to do so in the next six months. In terms of gender, the online shopping remains
marginally skewed in favour of men, with 16 per cent of men using the Internet for shopping online visa-vis 13 per cent of women. For the third successive year, books and CDs were the most popular items
bought online in 2002, although in percentage terms the numbers have dropped since 2001. However,
there has been a shake-up in the online shopping pecking order for the second place, with holiday and
leisure travel bookings grabbing this slot from hardware and software purchases which occupied this
slot in 2001. Among countries, the US maintained its lead, with the greater proportion of online shoppers
for the third consecutive year. At the other end of the spectrum, Bulgaria, Ukraine and Romania remained
laggards with less than 2 per cent of the online users shopping online. As the global economic climate
continues to worsen, the hope for the e-commerce market lies with the Asia-Pacific region. And this
region continues to grow in online shoppers, with South Korea leading the pack with 31 per cent of its
users shopping online.
From these findings, it is obvious that “online security payment concerns” continues to haunt the
progress of the e-commerce industry. For the third year in succession, “security” has turned out to be
the crucial area of concern for the industry and the dotcom bust, along with the continuing slowdown
in the economic environment, has only made it worse. Everybody in the industry recognises this lacunae,
but the industry (including the financial institutions) have failed to put their head together and develop a
fool-proof security system which will help online shopping take off in a big way. And for the industry
growth rates to leapfrog in the coming years, it has to address the security payment issues expedetiously
and create a borderless environment which will make online shopping a truly global experience.
10.6.2 The Ideal Online Shop
When it comes to doing business, one of the most important objectives is complete customer
satisfaction. Applying that formula to a Web business is a whole new ball game. The parameters for an
online shop should be defined keeping in mind, that unlike in a brick-and-mortar shop, there is no faceto-face interaction between the company and the customer. All you have are a few moments of a
prospective customer’s time. During those moments, your site should be able to grab the customer’s
attention and he should come back again. Here are a few things you should keep in mind when building
an online store.
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a. Easy Navigation and Good Site Architecture. A clean and tidy interface is very important.
The first page of the site should clearly be able to convey what you’re selling online. It should list all the
product categories that you’re selling, so a customer doesn’t have to waste time hunting
around.Organization of the site is another important factor. Its architecture should be easily navigable.
There shouldn’t be any broken links, nor should there be any inactive ones. If you’re planning to
introduce a new product category, it should be explained clearly on the site, instead of listing it with the
already-existing list of active ones. We saw some sites that listed the inactive links along with the active
ones. A newbie may not be able to understand this and might consider it as a flaw on the site.
b. Appropriate Metatags. Metatags are used to provide information about a particular Web page,
like who created the page, how often it’s updated, which keywords represent the page’s content, etc.
It’s the latter that’s very important for a page, because search engines pick up this information to build
their indices. If a site doesn’t have proper metatags, then it won’t show up in a search generated by a
search engine. Needless to say, your online shop will be at an advantage if a customer finds it after
running a search in a search engine. For example, if your site sells toothpaste online, then the customer
searching for a site that sells it should be able to find your site through a search engine.
c. Registration. At several sites that we checked out, we noticed that you had to register with
them if you wanted to buy anything. A prospective customer may not be willing to submit personal
information on your site. Or, he may not have the time to go through the various fields in your registration
form. Therefore, registration with the site could be made optional. A customer should be able to place an
order from your Website without registering. You could give added benefits to registered users, like
special discounts or free gifts, which would entice users to come to your site.
d. Search. As bandwidth is still an issue on the Internet, Web surfers don’t want to go through
multiple locations to reach the desired location. It’s very time-consuming too. So, imagine a customer
having to go down several levels to reach a product you’re selling online. This is where a searchengine
is really needed. A search engine should make it convenient for a customer to find an item on your site
at one shot. It should do the job of attendants in a supermarket, who help you find what you’re looking
for. The implementation depends upon what you’re selling online. A customer should be able to search
by product type, budget or product description. For example, if you’re selling gifts online, then your
search engine should be able to give results to a customer based on category and price range. Similarly,
on a music site, the search engine should let a customer find an album based on title, singer/band name,
music company, etc. The idea is to have enough variables to search with.
CONCLUSION
E-commerce is big business today. Enough and more has been written about it. Here we’ll concentrate
on just one thing. What is it that holds e-com up ? Or as the business consultants say, what’s the value
proposition ? Unfortunately, the value proposition for most e-com sites seems to the novelty factor of
shopping online, discounts and other freebies, and huge advertising spends. Hardly the stuff that can
hold a business up for long. No wonder then that most online business-to-customer setups are deep in
the red. So, unless e-com sites are able to develop value propositions for potential customers that’ll
simultaneously give them a healthy bottom line too, they’ll find it difficult to survive. In other words, if
the value they offer is going to be just the convenience of the Web (discounts and freebies must come
to an end someday), then they may face a very tough challenge from established brick-and-mortar
businesses that can go online and offer the same convenience. In short, we may see the decline and fall
of most clicks-only businesses, unless they go the clicks-and-mortar way. In fact, the first symptoms
of this are already available in the West. Amazon.com is quietly making heavy investments in conventional
distribution infrastructure. CDNow, which at one time was heralded as the model for the future, is now
facing very tough times. The others better watch out.
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FLASH POINT : I don’t know if it’s my business acumen or sheer luck — but I survived the

dotcom crash COURTESY-RAVISHANKAR, BUSINESS LINE.

FOCUS
10.1. ‘Indian Markets Ready For Retail Revolution’
On talking about the challenges and opportunities that the brand manufacturers face in the new
retail paradigm, Kurush Grant, divisional executive, tobacco division of the ITC Ltd, observed that India
is the only country in the world where price is determined by the manufacturers and not the retailers. He
said that ITC was a success because it had been practising trade marketing in partnership with small
retailers for a long time. Satish Kumar, Henkel SPIC Ltd managing director, admitted that the Indian
retail market was slowly evolving from a commodity market into an organized retail industry. But it
would take at least a decade for it to evolve from the fragmented industry that it is now, he believed.
The Indian rural market has an annual sale of Rs. 35 billion through melas (rural fairs) alone. Big
companies are, thus, attracted to the huge market that awaits them in small towns and villages.Even
though India has the highest number of per capita outlets—6 per 1,000 population—it has the lowest
retail power. The retail outlets are dominated by grocery in both the urban and rural areas, and this
represents 71 per cent of the retail market in the rural areas! With the satellite revolution entering small
towns and villages, the aspirations and desires of a person living in a village or a small town are no
different from those of someone who lives in the city. All are exposed to the same brands of televisions,
stereos, toothpastes, toilet soaps and detergents, and all want to buy the best. Thus, it is natural that all
the manufacturers are vying with each another to conquer this relatively untapped market. Brand
awareness is extremely important in such cases.
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Satish Kumar foresees a retail revolution by 2005, with southern India leading the organized retail
market. “Weaker brands will vanish, and the urban and rural markets will evolve. Metros will grow very
fast and, in the rural segment, Punjab may grow faster than Bihar.” Arun Jain, chairman, Polaris Software
Ltd, sees the convergence of retail and financial services like insurance and banking through technology
in the future. The beneficiary according to him will be the consumer. “I would like to see a retail
machine doing all the functions like banking, purchasing, accounting, inventory and merchandising. It is
immaterial what that machine is; it can be a PC, it can be a television, it can be anything. I see only two
models emerging in the retail scene. One, the Godzilla model where the approach is by acquisition, and
the other, the symbiotic model, where we see a consortium approach.” The international perspective on
‘The road ahead for India’ offered interesting viewpoints. The questions raised were : Is the Indian
economy moving along with global economy ? Is there an Indian model for retailing ? Is India ready for
a retail revolution ? Is there a conflict between the Indian and western paradigms ?
From his experience, Blaise Durand-Reville, director (international affairs), Carrefour, France,
said that India could adopt both the small and large formats depending upon the place and situation of the
store. The 52-billion-euro Carrefour is the number one European retail group and it also holds the
number two position worldwide registering a profit of 915 million euro. It has 340,000 employees
working for it. “We became successful because we satisfied our customers through different types of
stores like super markets, hyper markets, convenience stores, cash-and-carry stores and maxi-discount
stores. We also attract our customers by keeping all the major brands in our stores and providing
services like insurance, banking, etc. We provide e-commerce services, too.”
The size of the retail store matters, but what matters most is customer satisfaction. Downtown, it
is difficult to have huge supermarkets. France took 34 years to gain a share of 19.7 per cent in the
hypermarket and 13.8 per cent in the supermarket segments. Italy, on the other hand, took only 16 years
to reach that level. That was possible because it had the French model to follow. As the market share of
super and hypermarket went up from zero to 33.5 per cent, the share of independent and open-air
market slipped from 76.1 per cent to 54.5 per cent.
“It shows that supermarkets can be more successful than traditional stores. Similarly, if we look
at Italy’s example, it may take less time for India to catch up with the rest of the world. But that will
happen only if India follows a model that suits it. Consumer behaviour is same all over the world. There
is no difference at all. All of them want good service and value for money,” Durand-Reville affirmed.
Durand-Reville observed that the cost of operating e-commerce (20 per cent) service was 12 per cent
more than what was required for the other retail outlet (8 per cent). “It will take a long, long time for ecommerce to catch at least 10 per cent of the retail market.” “Power had already moved from the
manufacturers to retailers all around the world. With the Internet explosion, information has reached the
customers, and soon power will move to the customers too,” opined Prof. Nirmalya Kumar, professor
of retailing and e-commerce, International Institute of Management, Switzerland while speaking on the
subject ‘Retailing or e-tailing’.
He said that after analysing various on-line shopping methods that are evolving in Europe, it is
observed that it might take many years for India to reach anywhere near the developed countries as far
as e-tailing is concerned as Internet and credit card penetration are very low in India. Moreover, it is only
recently that big shops have opened in India, and Indians have only begun to enjoy the experience of
shopping in huge supermarkets! So, e-tailing may have to wait for some more time, he stated.
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MANAGEMENT PERSPECTIVE
10.2. ‘Marketing Through the Net Will Become Intutive and Thought-Driven
(Source: www.rediff.com)

Ramesh Vangal, chairman, Seagram Asia Pacific, thinks he has
“all the credentials” to talk about globalisation because he has “sold
soft drinks, potato chips, liquor, washing powder and everything under
the sun.” Vangal, also Seagram’s joint venture partner in India, is
responsible for the overall operation of Seagram’s Asia Pacific spirits
and wines business. He shot into fame as president (Asia-Pacific) for
PepsiCo Foods International (the Frito Lay division of PepsiCo Inc).
Vangal went on to become a case study at the Harvard Business School
for his success in establishing PepsiCo in India.
Vangal started his career with Procter & Gamble in Geneva, Switzerland, and subsequently completed
several operations and marketing assignments in Europe, West Asia, central America, the Caribbean and
West Asia. Vangal has been a founder investor/catalyst in a number of India-based agribusiness ventures
and more recently IT start-ups. Now, Vangal wants to focus his marketing expertise on the development
of consumer focused e-business in Asia using Indian IT capability as the back engine.
1. What prompted this shift from potato chips to computer chips ?
Ans. Yeah, many think I am off tangent here. But not really. When people talk about information
technology, they talk very technical. I mean, the impression created is that IT is all technologydriven. But I don’t subscribe to this idea at all. I think IT is very humane and has to be tackled
emotionally. IT makes sense only if it is able to touch the lives of the common man. That is
where my role comes in.
I have sold everything from potato chips to washing powder, so I understand consumers very
well. I don’t give a damn about technology, but I do give a damn about consumers. And
technology should be useful to the common man. And the only way IT can become useful to
the common man is when his life becomes easier because of this technology. This is possible
through e-commerce. Hence, I want to demystify technology and really make e-commerce
happen and make consumers realise that e-commerce is really the answer to making life easy
and convenient. Mind you, I don’t want to do this using borrowed brains and brawn from the
West, I want to do this using Indian capability.
2. But how capable is India on the technology front ?
Ans. India is on the brink of being able to capture the global change. Now, when I say change I
don’t mean technology. The change is not in technology and execution. All this will obviously
follow, but the change is in attitude and ideas. Technology is only a means. Let me explain :
Apple had a better technology compared to Microsoft, but when it came to valuation, Microsoft
was way ahead. Why ? Because Microsoft had touched more lives than any other software
company in the world, thanks to Windows. Bill Gates made computer more humane by
making Windows the interface between consumers and technology. That is the difference.
So, India has the potential, technology will be the means, to become truly global. Well, given
the population in this country, we can take on each American one-to-one and beat them to
pulp.
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3. So, how will e-commerce become consumer-oriented ?
Ans. The best thing that has happened is that IT has become interactive today. And it is this power
that I will use to make life easy for consumers. You see, the consumer is evolving
everyday—from impulse buyers they are now turning into focused buyers. My job is to
capture the focussed consumers and give them an opportunity to make the right choice and
make them buy what they want sitting at home, with as little inconvenience as possible. For
this to happen, there are two things to be done. One, understand the consumer, and two,
demand a technology that will close the gap between you and him. In the process if you
become a slave of the techonology, you lose the battle.
4. Does this mean the end of good old retail marketing ?
Ans. No not at all. People who want to buy Coke or Pepsi will obviously buy it on impulse from his
neighbourhood retailer. E-commerce is not going to wipe out retailing, it will only give retailing
a new dimension. That is why I used the word ‘focus’. For instance, if you are looking for a
refrigerator, what you do right now is go around the town looking for various brands, do a
comparative study and then take the ‘right’ decision. But through e-commerce the entire
process of running around can be done sitting right in front of your computer in the comfort
of your home or office.
5. What is the new dimension that you personally see ?
Ans. Well, I see the entire process of marketing through the Net becoming intuitive. We already
have voice-mails, but now it will be thought-driven. The Net is already transnational, and with
people like Vinton Cerf talking about trans-solar system, the future is when the society thinks
of something and then it happens.
6. Tell us about the portal on entertainment that you are working on based on this vision ?
Ans. Yes, I am involved with this major portal on entertainment that Seagram’s Universal Recreation
Group is working on. Here what we intend to do is create a face or a character that people can
identify with. Now for example, suppose we introduce a character like Bugs Bunny. Now, if
a consumer wants information on anything related to entertainment, his interface will be the
Bunny. Of course, it is still in the implementation stage, but we will definitely demystify
technology.

CASE STUDY NO : 1
10.3. Internet Advertising—is IT Workable For Pepsi Cola Inc.
What better time to make lasting a impression on consumers, than between the Super Bowl and a
TV phenomenon like Survivor ? Small wonder advertisers are salivating. And as one of the lucky few to
obtain one of the slots, PepsiCo has decided to break the mold. A glitzy new ad ? Nope. Pepsi is asking
people to name the product ad they have liked most in recent years. The soft-drink company has invited
the public to select their favorite from among five spots that premiered during a Super Bowl over the last
15 years. Remember the 1987 Michael J. Fox campaign where he sneaks out of his 10th-floor kitchen
window to fetch a diet Pepsi for the sultry neighbour waiting in his living room ? Or the 1991 Cindy
Crawford sketch that introduced a new can design ? Until midnight Jan. 27, viewers can log onto
www.pepsi.yahoo.com and vote for their favorite. Registered Yahoo members who log on can also
enter a sweepstakes to be one of 100 winners of $2,001.
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Marketers around the world have from time immemorial tried to reach their target audiences
through various media. Scientific and technological advances have and will continue to create newer
media to improve communication, and marketers will try to use the same to effectively address their
audiences. Internet is one of the latest to join the list of such media inventions.
We shall through this article try and put across our views and experiences with the Internet as a
medium of communication specifically for marketing or selling products in the Indian market.
1. Indian Audiences : Are they ready for the Internet ?
Ans. Let us first take a quick look at the audience that this medium is trying to reach (see chart
below).
The above table shows that even in the top 8 metros of the country, the scope of the Internet
as a medium to reach out to a large number of people is presently limited. However, some of
these limitations can be addressed.
¾ Internet is available in regional languages also. Even today this medium is largely confined
to only those who are literate in English.
¾ Internet is accessible though other media also and not only through telephone lines. In the
current scenario, the scope of the growth of Internet is mainly restricted to the telephone
access itself. With the penetration of cable networks however, this limitation will be addressed
to some extent.
¾ Government policies are aimed at broadening and strengthening the infrastructure required
for Internet accessibility.
2. Media Usage of the Indian Audiences.
Ans. Going by the chart below (Reach), TV, print and cinema have penetrated the most. Clearly, in
absolute terms, Internet is no match for the other media.
3. Does that mean that Internet is not an effective tool for reaching out to people ? Or is
it likely to work very well under certain conditions ?
Ans. To understand this better, let us compare Internet and other traditional media, first from the
customer’s point of view. Current media options serve two broad benefits to the customer :
¾ Information
¾ Entertainment.
The reach or popularity of any media is related to
¾ The extent of benefits perceived to be delivered
¾ The cost of acquisition of the media itself.
In short, the reach is related to the net value perceived by the customer about that particular
medium. If one agrees with the above classifications, Internet appears to have a comparatively higher
cost of acquisition. (After all, if one were to use the Net in a small town, one might have to set up the
telecom infrastructure there first.) However, Internet has brought with it a very high degree of control
to the media user. Not only are there a plethora of sites catering to every imaginable need, there is also
a high degree of flexibility in what the user is able to do. All of this makes Internet a highly interactive
media.
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4. If the Net is treated and used exactly like any other medium, it is unlikely to yield
major benefits to the marketer. Its effectiveness is dependent not only on the target
audience one is talking to, but also largely on the ability of the marketer to make use
of the real advantages of the Net (interactivity, flexibility, ability to monitor etc).
Ans. Next, one can also evaluate Internet as a media from the marketers’ point of view by way of
a similar classification (see chart below). If evaluation as per the above classification is done,
the Internet does not appear to be a very advantageous option either in terms of reach or in
terms of cost-effectiveness. Having said that, it is important to state that the Internet does
indeed have other advantages. These stem mainly from the ability of this medium to allow a
far more focused targeting as compared to other media.
5. To quickly summarise the advantages of the Internet as seen from the point of view of
the user as well as the marketer.
Ans. 1. To the User. Internet gives more control in choosing customised content l It offers a
variety of options for information and entertainment i.e., a wider choice. It offers tremendous
convenience to the user not only in delivery of information, but also in allowing him to transact
— often in a seamless manner.
2. To the Marketer. The Internet offers several options to a marketer trying to target a
particular community It serves not only as a channel of information, but also of product
distribution. It offers a highly interactive medium that sometimes (e.g., chats) is almost equal
to one-to-one interaction with the audience.
It offers a higher level of identification of the user to the marketer. It allows the marketer to
actually link his spends to action, and pay only on action — this action could be a click on the banner or
even product purchased. In this ability Internet is, in fact, unlike any other media.
Given the payment options and high interactivity, the Internet offers a medium for high level of
experimentation at a low cost. e.g., one can change creatives within hours and increase the effectiveness
of the communication on the Internet. Imagine doing the same with a television advertisement. Therefore,
though the Internet with its present limitations may not be able to match other media in actually reaching
out to large numbers of people, the benefits of this highly customisable and interactive medium can be
used effectively to target niche audiences.
This can be elaborated a little more by answering the following questions :
¾ Who are the people who can be reached through the Internet ?
¾ Which are the products that can possibly benefit from marketing on the Internet ?
¾ What are the options available to the marketer to reach out more effectively to their audiences ?
¾

Are there ways for monitoring effectiveness of this medium in order to control it better ?

6. Indian Internet Users—Who Are They ?
Ans. According to the data available with NASSCOM, about 60 per cent of Indian Internet users
are chiefly found in the age group of 19-34. Almost 80 per cent of Internet users are males. It
is estimated that the Internet user spends an average of 10 hours per week on the Net, and
usually earns over 6000 per month. Almost 53 per cent of Internet users belong to SEC A1/
A2. More than 55 per cent of such Internet users live in towns with a population of over 40
lakhs. Even today, Indian users are most likely to use the Net for sending and receiving emails.
However, information- and entertainment-seeking are also growing.
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7. Which products are likely beneficiaries of the Internet ?
Ans. Given that the usage of the Internet is highest amongst young, male audiences belonging to
the larger towns and who belong to higher SEC groups, for this medium to be cost-effective,
products having similar target groups would benefit the most from this medium. The most
likely examples that come to mind include telecom, financial products and services, products
related to entertainment like movies (promotions and tickets), plays, contests etc, FMCG
products where the core target audience is younger (deodorants, soft drinks), consumer
durables to some extent and high-end services like tour operators, airline services, hotels etc.
8. Advertising options available on the Internet.
Ans. The Internet offers a variety of options for the marketer to advertise her/his products/brands.
These include :
¾ Banner ads and their variations
¾ E-mailers and their variations
¾ Sponsorships
¾ Search Engines.
In India, banners still remain the most popular option. However, wider options are now available to
the marketer which, even at the cost of being intrusive, serve to enhance the visibility and effectiveness
of the banner—for example, banners which can float across the screen of the website.
Given the highly interactive nature of the Internet, and the also fact that unlike other media it offers
a higher level of identification of the user, simple direct marketing tools such as email can also be used
more effectively. For example, a high-end car seller can today easily send an offer to persons earn ng
over Rs 25000 per month at a very reasonable cost and within a very short period. Then again there are
sponsorships, which can be effectively used to increase brand salience and even change image.The
other tool on the web with enormous potential, and which has possibly not been used to its optimal level
yet by marketers in India, is the search engine. Marketers can own either popular keywords or make use
of meta-tags (these are similar to the keywords which the search engines uses to catalogue various
websites/products) in order to go higher on the search lists.
9.

Monitoring Effectiveness of Internet Marketing.

Ans. It can be argued that it is here that the Internet scores the highest amongst all media. A
marketer can experiment with Web-based communication and monitor the same almost
immediately. Moreover, corrective action, if required, can be done within a few hours. And all
this at a relatively low cost of experimentation.
10.

Use of the Internet for customer acquisition—some examples.

Ans. An online share trading website had an objective of generating awareness of its services as well
as of acquiring customers at a very low cost. The target audience for this product included
persons who invested in shares and also accessed the Internet. In demographic terms, the
profile of this core target audience fitted in well with the profile of persons accessing the
Internet. The customer acquisition drive on the Net was initiated through various ways ranging
from plain vanilla banners to sponsorship of financial sections on other websites to the use of
emails to focused audiences. Efforts were made to constantly monitor each activity and reallocate spends between them to remain cost-efficient. By the end of the period of activity,
around 15 per cent of its customers were acquired through this medium. The cost per acquisition
through the Internet was found to be approximately a fifth of that through other mass media.
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Another financial information website was a late entrant in the marketplace, and therefore had an
objective of creating awareness and traffic to the site within a given time frame. In this case, search
engines—as compared to banners or other tools—were used as a mail tool to generate awareness, and
this option had almost no associated cost. Meta-tags were constantly monitored and changed in an
effort to put the website high up on the search lists. This was done on 40 search engines. At the end of
the period, this website had a much larger number of users as compared to its core competitors. To
conclude, it can be said that the Internet can indeed be an effective medium in many cases. However, if
the Net is treated and used exactly like any other medium, it is unlikely to yield major benefits to the
marketer. Its effectiveness is dependent not only on the target audience one is talking to, but also largely
on the ability of the marketer to make use of the real advantages of the Net (interactivity, flexibility,
ability to monitor etc). If used to its full potential, and amongst the right target audience, the Internet
without question would be both an effective and a cost-efficient medium.
10.3.1 Bankable Model-A Global Experience
By Jan. 25 2003 , pepsi.yahoo.com had clocked more than 76,000 votes, and the Cindy Crawford
spot had the lead as the favorite ad of the Pepsi Generation. Pepsi is promoting the vote as a way to
celebrate 15 years of Super Bowl advertising. Yahoo! gets a plug, too. To be sure, 76,000 visitors for a
Web promotion is small change for an event that usually attracts 100 million TV viewers. But what
makes this collaboration interesting is that it represents an integrated marketing strategy that eventually
will become the norm in advertising, marketing experts say. And the Yahoo! “fusion marketing” program
that’s fueling the campaign looks to many to be the kind of bankable online advertising business model
that Web sites have been searching for (for another take on this subject, see BW Online, 1/22/01,
“There’s No Fizz in Pepsi’s E-Promotion”).
By encouraging consumers to think Pepsi and Super Bowl ad a week before kick-off, the drinkmaker
is trying to both boost brand awareness and refresh Pepsi’s image in consumers’ minds. Plus, the
company saves money by recycling an old ad, builds up the perception that Pepsi is Web-savvy, and
gives viewers an incentive to be on the lookout for its ad rather than rivals in the other primo slots.
Yahoo! also wins. It gets to add to a database that already contains 180 million users’ aggregate
information. Since July, 1999, when Yahoo! officially launched the fusion marketing concept, the company
has created some 90 different marketing products. “In general, traditional advertisers have been slow to
adopt Net marketing,” says Murray Gaylord, director of Yahoo! fusion marketing. “We show them how
they can benefit by integrating their online programs with their offline efforts.”
10.3.2 The Right Stuff
Such expertise has made the portal very valuable to its 3,500 advertisers, 90% of which use more
than one Yahoo! service. The company’s first collaboration with Pepsi was in late 2000, in what Gaylord
calls “[Pepsi’s] most successful promotional campaign ever.” Piggybacking on a 1997 campaign where
labels from the inside of bottle caps were mailed in for a catalog of redeemable Pepsi-branded items, the
most recent Pepsi Stuff promotion featured caps with codes that could be redeemed for points online.
Those, in turn, bought music downloads, CDs, video rentals, and other entertainment-related premiums.
From August to December of 2000, the Pepsi Stuff site registered 3 million users, two-thirds of
them in the company’s core target market of 13- to 34-year-olds. “Pepsi’s sales volume increased 5%
compared to the same time period last year, and site maintenance was much less expensive than printing
16 million four-color, 12-page catalogs,” Gaylord says. Long before the online advertising market took
a hit from the wave of dot-com dropouts, Yahoo! was looking for a way to unlock the value of its data
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and lure big-name traditional advertisers to the Web. Value Lab, Yahoo!’s ad think tank, focuses on Net
marketing’s macro issues, Gaylord says, such as branding and the value of click-through as an end-all
metric.
Yahoo! then takes a harder look at consumer behaviour, tracking and analyzing online data to
better determine the overall (online and offline) effectiveness of a campaign and how consumers engage
with a brand. “Branding is the accumulation of many, many touch points,” Gaylord says. “Fusion
marketing was not a reaction to the current downturn in online advertising.”
10.3.3 Jittery Investors
For Yahoo, fusion marketing is the future. The ad slump and growing roster of dot-com deceased
have been making many analysts nervous about Yahoo!’s prospects of late. The company depends too
heavily on ad revenues, most of them from ailing dot-coms, to weather the usual first-quarter downturn
in ad sales, is the consensus view. ABN Amro cut its estimates for Yahoo! twice during the week of Jan.
8 and now predicts a measly 5.4% revenue growth for fiscal 2001. On Jan. 11, Yahoo! posted a fourthquarter profit of $80.2 million on sales of $310.8 million, in line with estimates. But it says earnings for
fiscal year 2001 would only top $1.2 billion to $1.3 billion, rather than the previous estimate of $1.42
billion. Executives also say they expect a 2001 per-share profit of 33 cents to 43 cents, well below the
analyst consensus of 57 cents. Yahoo! stock, which is currently trading at around $43 per share, has
taken a beating, tumbling from its 52-week high of $206. The price is right, some analysts say, for
investors with a long-term outlook. “The Yahoo! business model is viable and scalable over the long
term,” says Bear Stearns analyst Jeff Fieler. “That’s why I didn’t downgrade the stock. Anything under
$40 a share is good to buy and hold onto.”
10.3.4 Desirable “Recipe”
And it’s the nascent success of Yahoo!’s premium services such as fusion marketing, Fieler says,
that leads him to believe that “the inherent value in Yahoo! lies in its yet-to-be-monetized global platform.”
He cites a recent report by advertising outfit Omnicom that says offline advertisers will continue to
increase their online budgets “dramatically” in 2001 despite lackluster growth of their overall ad spending.
Fieler calls Yahoo!’s fusion marketing approach “the recipe that major advertisers desire” and adds :
“This momentum, plus the growth of online advertising as part of total global advertising spending to
20%, from 1.5% over the next two decades, makes the company a very good long-term prospect.”
Goldman Sachs’ Michael Parekh reduced his 2000 revenue estimate for Yahoo! to $1.24 billion
and says earnings this year will be flat, well below his previous 2001 estimate of $1.46 billion. “But the
current Yahoo! period is very reminiscent of the crisis AOL had a few years back as it began its
transition from metered to unlimited access at the end of 1996,” he writes in his most recent research
report. “While there was near-term pain for the first half, the power of the model prevailed” and the
shares followed.
10.3.5 Not Good Wnough ?
Parekh is now predicting that a 30% first-quarter dip in revenues will be followed by increases of 16%,
16%, and 30% over the following three quarters, respectively. But Parekh says Yahoo! has a lot going for it,
not least of which is its focus on fusion, results-oriented marketing. Still, it’s not enough for some analysts.
“Yahoo! is an overvalued, poorly diversified media company,” contends Arthur Newman, an ABN Amro
new-media analyst who slashed his rating to reduce, from hold. “The advertising customer base, especially
among the top 20, is not as diversified as the company seems to indicate. The company should be appropriately
valued in the teens.” No matter how strong Yahoo!’s fusion marketing initiative, he says, the portal won’t be
able to match the multimedia strength and cross-leverage opportunities of AOL Time Warner or Disney.
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10.3.6 The Case
Other critics say Yahoo! delivers an audience too general to be of any value to niche-oriented
advertisers willing to pay top dollar for hard-to-reach customers. But it’s the portal’s general appeal,
Gaylord argues, that allows it to accumulate so much data and then analyze it for diverse marketing
segments. “Online advertising is still in its infancy,” Gaylord says. “But we’re convinced that the Net
will be used more and more as an integrated part of marketing.” Neither Yahoo! nor Pepsi will discuss
pricing of the marketing services. But it won’t be the number of votes or new Yahoo! registrations that
determine the promotion’s effectiveness for Pepsi. “This just gives Pepsi’s [Super Bowl] ad buy an
extra dimension,” Gaylord says. It’s a dimension he hopes someday will fundamentally change how
marketers use media to get customers’ attention. ANALYSE THE ABOVE CASE AND GIVE YOUR
SUGGESTIONS.

CASE STUDY NO : 2
10.4. New Economy. . . . .Will it Survive ?
The. period of intense economic and technological change beginning in the latter part of the 1990s, has
been described as the “third industrial revolution” following the first industrial revolution that began in
Britain at the end of the 18th century and was associated with the mechanisation of production, and the
second industrial revolution that began in the US at the end of the 19th century and was associated with
the rise of the modern corporation and the introduction of the telephone, automobile, and electrical
power. As with prior industrial revolutions, the period 1995-2000 was one of prosperity and opportunity,
especially for companies in North America and Western Europe. These opportunities have been closely
associated with knowledge-information technologies in particular. Although the microelectronics revolution
dates back to the invention of the integrated circuit and the rise of the personal computer industry, it was
not until the 1990s when the full impact of the digital revolution has been felt by the world of businessnot least because of the revolutionary impact of the internet. New opportunities for trade, investment,
and entrepreneurship have also sprung from rapid globalisation : worldwide privatisation and deregulation,
increased freedom of trade following the creation of the World Trade Organization, and the formation of
regional free-trade areas (NAFTA, Mercosur, and the enlarged European Union).
The telecommunications sector reflects the combined impact of these forces more clearly than
almost any other industry. Beginning with the breakup of AT&T, privatisation of British Telecom, and
advent of wireless telephony at the beginning of the 1990s, the industry has been propelled into a hyper
competitive ferment. Globalisation, digitalization and fiber optics, the development of the internet and
internet protocols, privatisation and deregulation, and the convergence of telecommunication with
entertainment and information technology have created a state of permanent revolution. Giants such as
AT&T have been slain, upstarts such as Vodaphone, DoCoMo and Worldcom have emerged as leading
players. In the current turmoil with telecom service companies and telecom hardware companies crippled
by debt, massive overcapacity in existing technologies, and uncertainty over emerging 3rd generation
technologies, there is little consensus as to what the industry will look like in five years time.
10.4.1 From Exuberance to Depression
During the late 1990s, the term ‘New Economy’ was used to refer to this emerging industrial
revolution. In its narrower sense, New Economy is associated with the industries most heavily impacted
by digital technologies and knowledge-based production-primarily the TMT sector (technology, media
and telecommunication)—as opposed to the ‘Old Economy’ of mature, established industries. In its
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wider sense, the New Economy referred to the new economic conditions that resulted from the diffusion
of new technologies and new business models and the transition to a knowledge-based economy.
The resulting surge in labour productivity especially in the US-permitted an unprecedented
combination of growth and price stability.
The events of 2001 show that the promise of the New Economy was greatly overhyped. Surging
productivity appeared to be primarily a US phenomenon with little follow-on in Europe and even less in
Asia. As for a new era of profitable growth, virtually all the evidence pointed towards the New Economy
generating profitless growth. Most of the TMT sector was associated with intense price competition
resulting from low entry barriers, lack of product differentiation, and extreme scale economies. The
telecommunications sector is a classic case of phenomenal growth and rapid erosion of margins. By
February 2001, long-distance prices in the US had fallen to two cents a minute, from 15 cents a minutes
four years earlier.
During 2001, few of the world’s leading telecom companies were expected to earn positive economic
profits. Meanwhile, in e-commerce, the demise of WebVan, eToys, Pets.com, and a host of other
prominent internet start ups, raised doubts about the viability of even the most securely-established ecommerce businesses. The impact of the New Economy on profitability in the Old Economy also
seemed to be mainly negative. The internet provides a new avenue for communication and distribution
that facilitated new entry into existing markets, lowered consumers’ costs of search and switching, and
increased the transparency of prices. Hence, for all the growth opportunities that the New Economy
made possible, it appeared that the major impact of the new economic conditions of the new millennium
was a tougher economic environment for most companies in terms of greater competition, greater
uncertainty, and lower profitability. What do these development imply about the nature of today’s economic
environment ?
Questions
1. Do you think new economy will change the life of people and business on a sustainable basis ?
Give your reasons.
2. What do you mean by dotcom bubbles ? Will it be there in India ?
3. Suggest a suitable plan for an E-marketer for entering into e-commerce business in India.
Chapter Reivew Questions
1.
2.
3.
4.
5.

Briefly explain e-commerce business models.
How do you enhance the on-line service quality ? Explain with examples of your choice.
How do the firms win in the E-biz era ?
Briefly explain the key to success of digital organizations.
Comment on the future of e-commerce in India.

Discussion Question
Surf e-tailing firm like fabmart and study the features of an e-tailer and visit a super market like
food world. Compare the differences.Will an e-tailer provide a cost effective value added service in
India ? Discuss.
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Emerging Technologies in the Millennium

11.1. INTRODUCTION
This chapter examines the latest technology in the field of communication and internet browsing.Here
we review the product and market information regarding the SMS,internet telephony,space
communications,programming tool for web services-ipad and market news from netscape,
Microsoft,intel,IBM in a nut shell. We begin with mobile telephone.
11.2. A SYNERGY BETWEEN E-MAIL AND MOBILE PHONE
People on the move want data from varied sources at their fingertips in a jiffy. They want, in short,
convergence MOBILE services and product companies have been hit hard by the slowdown. The
premise that customers will pay for wireless connectivity has been tested severely and many companies
that based their business model on this premise have floundered. But all is not lost, yet, says Raj
Tumuluri, Chief Executive Officer, Openstream, the mobile communications and computing products
company. “Given the popularity of the Internet, all the hype that we have seen over the last year is
primarily about companies providing mere wireless access to the Internet. Unfortunately, such replication
of the Internet-access experience from the desktop to a Palmtop did not go too well with the usercommunity,’’ Tumuluri says. Not without reason, given the size of the screen and the complexity of

data entry. The market is moving towards convergence of technologies that enable a user to use speech,
wireless application protocol etc, where there is a combination of technologies and methods of interaction
with various data sources. Founded in 1997, Openstream Inc is focussed on enterprise, financial institutions
and communications service providers. Indian operations, started in 2000, were used primarily as a
development and support centre for the US corporation until 2002. This year, though, the company
started marketing operations in India and the Asia-Pacific region. Openstream’s solution enables customers
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(enterprises, for instance) to push customised and relevant data to individual users as well as provide
value-added services, says Tumuluri.
a. Market Drivers. The mobile workforce and the intelligent enterprise will be willing to pay —
but only for services and products that go beyond mere wireless access to the Internet. “We believe that
businesses will drive the way mobile services are accepted. The mobile services market will be driven
by people on the move who do not mind paying for these applications. Enterprises that have the field
force are the ones who will be willing to pay for these services,” says Tumuluri. “The proliferation of
the new Smart phones that combine the functionality of a cell-phone, pager and Internet-ready Organizer
or PDA (personal digital assistant) only validates our view that multi-modality will drive widespread
adoption of wireless data applications.’’
Early wireless enablers focussed on very narrow mobility applications, such as unified messaging.
“When we talk to our customers, we find that business users are looking to access more than one type
of application data while they are on the move,’’ says Tumuluri. In addition to mobile access to e-mail
or personal information, mobile users demand access to several types of datafeeds to efficiently transact
business—to buy or sell products or services. The challenge, Tumuluri says, is to map disparate enterprise
application datafeeds into one easily accessible data source. “At Openstream, we provide both the
infrastructure software and the tools that unify disparate application datafeeds into one data source that
can be interacted with in a multi-modal manner.’’ Further, a secure and personalised delivery of this
unified data source is very important to customers—still pretty much an untapped segment.
Market analysts have identified a $20-30 billion global market for network build-out spending,
enterprise software spending and mobile transaction enablement. “Openstream offers customers shortmessage service centres and WAP Gateways to carriers and enterprises; infrastructure software to
enterprise customers that allows them to map disparate datafeeds into one unified data source and to
push that to any kind of mobile device to their employees or their customers; and a suite of software
products to enable mobile banking, trading; and credit-card fraud-management solution for some of our
financial service provider clients,’’ says Tumuluri.
b. Better Times Ahead. The economic slowdown is levelling the playing field and giving “us at
Openstream an opportunity to share our approach to mobility and to market our software products to
enterprise customers and resellers alike—in time for the expected return to increased carrier and corporate
spending in late 2002,’’ says Tumuluri. In the near term, the strategy will be to identify and take
advantage of the drivers for adoption of mobile applications. The key driver today is providing emailtype-access. The “killer mobility application” has not yet been conceived, Tumuluri says, but believes it
will have a combination of data unification, secure delivery of unified data across converged wirelinewireless voice-data networks, multi-modal access including the use of speech recognition, a high degree
of user personalisation, and actionable, intelligent push technology.
c. Plans for India. Openstream’s customers are wireless switch manufacturers, operators, banks,
brokerage firms, credit card issuers and enterprises—mostly US-based. “But we have extensive experience
dealing closely with carriers in Europe and Asia, so our approach is not to focus only on the US
marketplace, but to also tap into demand in Europe and in Asia.’’ And Openstream’s presence in India is
an entry point for the Pan Asia-Pacific region “where we see a lot of demand for the type of products
that we are developing and selling.’’
As the barriers to adoption of mobile business go down—thanks to improved bandwidth, quality
of service, reliability, and security—Openstream expects it will be an easier sell, with the enterprise
rapidly adopting these technologies and realising strong process and cost efficiencies. “We hope to offer
several such productivity-enhancing services to Indian enterprises over the next couple of years and
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hope to double our workforce in India over the next few months to launch these services in the Indian
marketplace,’’ says Tumuluri. The key challenges, however, are going to be the cost of devices and
development of vernacular ASR and TTS (automated speech recognition and text-to-speech engines).
Openstream says it is pioneering these efforts with some of the leading vendors in this space to offer
solutions for the Indian marketplace.
11.3. CELLPHONES : BEYOND CALLS AND SMS
It was in 1973 that Martin Cooper, the then director of research and development in Motorola, beat Bell
Labs (an arm of AT&T) in the race of inventing a device capable of portable wireless communication.
Ninety-seven years after Graham Bell became the first person to speak on a telephone line, Cooper
hauled a hefty and clumsy 2-pound box of circuitry, wires and batteries, while walking down a street in
Manhattan and made the first ever private cellular phone call.We have definitely come a long way since
that first 2-pound cellphone. Cellphones are now sleek gizmos, much more than just wireless phones—
they are a utility, an extension of your office, a fashion statement and virtually an indispensable extension
of the body! In this story, we will introduce you to functions of your cellphone beyond just making and
receiving calls and sending SMSs. We’ll talk of how you can manage your calls and secure your
cellphone. SMS is the buzzword, which has gone beyond plain one-to-one text messaging; we’ll look at
the new SMS-based services that cellular operators provide. For the techno-savvy, we have insiders on
the technology that goes behind cellular networks. And, for you geeks
out there, who want something more, we have a list of some ‘common’
cellphone codes. And, of course, even cellular technology uses quite a
bit of IT, so we have added that perspective as well.
SMS, the happening thing in communication today, is now not
just a service of sending simple text messages, but also encompasses
message broadcasting, chatting and even e-mail
When cellular operators started business, they offered SMS as a
free service to attract customers. Today, however, it’s become so popular
that a major chunk of revenues for the operators come from SMS. The
Short Message Service (the full-form is not that short!) is the happening
thing in communication today, being used by people of all ages to send simple 160 character messages.
However, there’s a lot more you can do with SMS than that.
Send > SMS Sent…What happens next ?
The Short Message Center (SMC) receives messages from handsets and does the necessary
forwarding. After receiving the message, it interacts with the Home Location Register (HLR) to
check the current status of the cellphone that the message was sent to. HLR is the main database that
holds the subscription profile and routing information of every subscriber. After finding the location,
the message passes to the Mobile Switching Center (MSC), which switches the connections between
the mobile cells. A Visitor Location Register (VLR), which corresponds to every MSC, stores
information about the mobile identification and location. After switching, the message gets passed to
the Base Station System (BSS). The BSS then sends the SMS to the receiving handset. The message
gets passed through signaling channels, so that your handset can receive the SMS even in the middle
of a voice or data call.
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SME : Short Entity/Like mobile phones
SMC : Short Message Center HLR : Home Location Register
MSC : Mobile Station Center VLR : Visitor Location Register
BSS : Base Station System
Yahoo.com extended its desktop-based Yahoo Messenger to cellphones a while ago. Using this,
you can log onto your Yahoo Messenger even while you are away from your PC. To log onto your
Yahoo Messenger, send the following message (without quotes), “In YahooID Password”, to the number
8242. You will get a reply with your online contact list displayed. Now, to send a message to any
contact, type “to ID Message” and again send it to 8242. To get your list of contacts at any time, send
“get’ to the same number. To logout, simply send “out” to the same number. Once enabled, others will
see a message, “I’m on SMS”, against your name in their buddy list
11.3.1 Cellular Networks—Inside Out
Cellular technology, especially GSM (Global System for Mobile
communication), is incredibly advanced. Behind the very simple task of
calling up on a mobile phone lies some amazing technology, and this
article will delve into how cellular networks function. To simplify things,
we’ll approach the problem in a top-down manner.
a. Base Stations. Your mobile phone at its very heart is a little
more than a cordless phone that you use at home. Basically, it’s a radio
transmitter that is used to send and receive information (voice, text
messages, fax, data, etc) from its base station. In the case of cordless
phones, the base usually sits inside the house and the cordless unit is
able to function if it’s within the reach of its radio signal.
Cells are usually denoted in the shape of hexagons for ease of planning
But if a mobile phone is similar to a cordless, where is its base station ? The answer, as you
probably know, are those tall towers that you see every couple of kilometers on the top of buildings. The
base station serves as a ‘cell’ having a range spanning many kilometers in diameter. From here, another
interesting question comes up. What happens when you move out of the range of one base station with
a cellphone and enter another ? This is where a very important capability of these networks comes into
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play. At any given point of time, the cellular network is constantly polling the phone to see which base
station is best suited for it to be on. If the network sees that a phone is moving out of the range of one
base station and consequently into the range of another, it automatically instructs it to start using the
new base station, which by then is ready to accept its connection as well. This process is known as
‘hand-over’ and occurs within 400 ms, so that the subscriber is hardly aware of a break. Now let’s see
how cellphones make calls to other cellphones and landline numbers.
b. Mobile Switching Centers. Base stations are often organized in clusters that are collectively
managed by Mobile Switching Centers (MSC). Each MSC of a cluster is connected to MSCs of other
clusters and a PSTN (Public Switched Telephone Network). So when a cellphone makes a call, there’s
a process of passing it to the nearest base station, which further sends it to the nearest MSC, which in
turn contacts either other MSCs (if the call is to another mobile phone) or the PSTN (if call is to a
landline). The process works in exactly the reverse way for incoming calls.
c. Arrangement of Cells and Frequency Reuse. When a cellular network is being planned and
designed, cells are usually denoted in the shape of hexagons. This is because while circles depict the
range of a base station more accurately, hexagons can be fitted together in a jigsaw like fashion which
eases planning. A network can be envisaged as a mesh of hexagonal cells, each with a base station at its
center.
Cellular operators are assigned frequencies by the government and are not allowed to use anything
outside that. To squeeze all the millions of subscribers into this (usually) tiny spectrum, frequencies
must be reused in different areas of the network. This is done by ensuring that no two cellphones (or
base stations) within the range of each other function at the same frequency. A common way of doing
this is by using 7-cell clusters. In the figure, different letters show different frequencies. Depending on
the network, 4, 12 or 21 cell clusters can also be used.
Another interesting feature, depending upon your handset, is Group SMS, or sending the same
message to multiple users. This function is normally found in the message sending options. For the
latest Nokia phones, after you have composed your message, you get a “Send to many” option. This
works great if you have to forward a joke to all your friends, or send an important announcement to all
managers of your company. Of course, you have to pay for the number of users you send a message
to.
d. Send and Receive E-mail. If you did not know already, your cellphone is capable of sending
and receiving e-mail, too. This service uses the same channels as regular SMS. All cellphones have an email id, which is of the form your_number@servicer_provider_email_domain. For example, a Hutch
phone subscriber in Delhi would have an e-mail id as subscriber_number@delhi.hutch.co.in (or
your_number@airtelmail.com for an Airtel connection). Anyone connected to the Internet, therefore,
can send you an sms from his mail client. You can also send an e-mail from your cellphone. The format
and number to which it has to be sent varies for different operators. For Hutch Delhi, for instance, you
have to send a message to 121882 in the following format : MAIL <receipient’s_mail_id> <message>.
For Airtel Delhi, you need to type the recipient’s e-mail id followed by the message and send it to the
number 600. The message is delivered through the service provider’s e-mail gateway to the recipient’s
mailbox. The future has a lot in store for sms, such as the ability to send pictures, melodies and
animation along with text using a technology called Enhanced Messaging Service (EMS). Another
similar technology is Multimedia Messaging Services (MMS), which will require a lot of changes to a
service provider’s network.
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11.4. NET TELEPHONY
India joins other Internet-enabled nations to allow its citizens access to Net-based telephony. We examines
what this means for the average user and what is required by way of new hardware and software to
exploit the technology of Voice over Internet Protocol.IF YOU stop and think for just a minute, using the

(Source: Business line, 2003)

Internet to make telephone calls must be the most roundabout, clumsy, misuse of technology, ever
conceived — akin to eatching all the way around your head, to touch your nose. Consider the steps
involved :
First. You take what is basically a system to carry continuous (or analogue) voice signals—the
plain old telephone system or POTS.
Second. You use it to carry your traffic to and from the World Wide Web—which is a lot of coded
ones and zeroes. In order that this digital signal stream can ride on the back of the analogue telephone
line, you first ‘modulate’ it—that is, convert it into a continuous signal.
Third. At the other end, you have to ‘demodulate’ the signal to recover all the digital ones and
zeroes in the right order. The device that does this constant MOdulate-DEModulate conversion is the
modem, at each end that one latches on to the PC. This is great as long as you want to send text,
pictures etc, all suitably digitised. Then someone thought, why not I use this digital bit stream to carry
voice as well ?
Fourth. You therefore speak into a microphone, attached to your PC and use software which then
chops your sound into manageable chunks, converts each into a digital word and sends it as data down
the telephone line.
Fifth. At the other end, this digital data is unscrambled and the loudspeaker at the recipient’s PC
reproduces something resembling your voice. If he or she wants to reply and provided both ends have
installed the identical software, one goes through these five conversions all over again.
The irony is that all this is done using a line that basically works quite well as a carrier of voice
thank you! Then why all the excitement about the Indian Government’s decision from April 1, to legalise
Internet Telephony and allow all Internet Service Providers, if they so choose to offer the facility to their
customers ? It’s the cost, stupid! The key to the attraction of using the Internet to initiate and terminate
telephone conversations is that getting on to the Net is cheap : If you have an Internet account, logging
on only costs the price of a local call. Once on line, the Internet, being the great democrat that it is,
doesn’t differentiate between your friend in the next house—and another on the next continent. So as
long as you have the hardware and software to exploit the Internet’s telephony features, you could make
a call to the US or Australia at the same price of a local call.
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What makes it possible is Voice over Internet Protocol (VoIP), the method by which voice is
converted into data, sent through the Internet to another PC on the Net or even to a stand-alone telephone
somewhere else where it is converted back into a voice signal. This ability of the Internet Protocol or the
IP as it is known, to sustain a voice communication was first exploited almost exactly seven years ago
this week by an Israeli company called VocalTec, when it released a free software to make this happen.
Those guys at VocalTec are the ones we have to thank today. While we are in the “thank you” mood let’s
not forget two national agencies whose attitude has been crucial :
The U.S. Federal Communications Commission (FCC) that nation’s telecom watchdog, responded
in 1996 to the yelps of outrage from American traditional telecom providers, and strong pressure to
“ban” VoIP software like VocalTec, by taking a historic decision NOT to interfere in the processes of
technological shakeout in the Internet telephone arena. William Kennard, a former FCC Chairman articulated
the Commission’s sane view that “government must not regulate against problems that were yet to
materialize in a market yet to develop, based on a technology that no one yet understood.”
The response of the Indian government’s monopoly providers of Internet access, in the early
years was the exact opposite of this pragmatic position. VSNL customers in 1998 were warned “not to
use the Internet connection for telephony or fax applications” on pain of being “permanently debarred
from using Internet services”. The Nigam went so far as to block the websites of agencies like VocalTec,
Net2Phone and NetSpeak, who provided free Net Telephony software or diallers. Fortunately saner
counsel prevailed and ever since the ministries of Information Technology and Telecommunications
were combined with Pramod Mahajan as the Union Minister in charge, a clear roadmap to enable Net
Telephony was announced.
A week or so before Day, April 1, 2002, the Ministry announced guidelines for the new Net-Phone
sangam. Here too the telecom regulatory authority (TRAI) seems to have a taken a view that may turn
out to be historically farsighted : it has accepted that all existing ISPs (who register to do so) can offer
Internet Telephony as an inherent part of their service, without any additional licensing. However the
connected government notification of March 21 is hedged in with a few riders. It is now legal to offer
Net-based telephony :
¾ From a PC to PC ( any where in India or abroad)
¾ From a PC in India to a telephone outside India only
¾ From Internet protocol-based terminal in India to similar terminals abroad.
What this means, is that your Internet Service Provider (VSNL, Satyam, Dishnet, HCL Infinet or
who ever) can provide an additional service, at a small fee, whereby you can dial from your PC and
make an international call to any telephone number abroad. However such a service provider cannot
offer you a similar service to call long distance within India — which would be like making an STD call
from your PC. The third option means that instead of going to the corner ISD booth, you may soon be
offered the option of placing your international calls from special Internet Telephone booths which uses
the Internet Protocol to carry the call, rather than the conventional telephone circuits which are known
as Public Switched Telephone Network (PSTN).
Calls from such IP enabled international telephone facilities are expected to see a drastic fall in the
price of ISD calls—a call to the US which presently costs about Rs 50-60 per minute may cost about a
fifth to a tenth of this by the IP route. Indeed, many international calls made by using competitively
priced pre- paid cards which use a toll-free access number may (though you don’t realize it) be converting
your voice call into an IP packet and sending it the cheap way! In all this hardly, any one is talking about
the actual quality of telephone calls via Internet. By the time the sound emerges from the ‘chakravyuha’
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of analog to digital conversions, it can be anything from bearable to very bad. Also, there will be
perceptible delay (typically 50- 200 milliseconds) while the Internet handles the ‘packets’ of voice
information and switches it through the various gates in the chain of computers. This is quite
disconcerting—except to radio hams and others who are used to conducting wireless conversations
using ‘press to speak’ transmitters. While the ISPs in India are getting their act together and readying to
offer their value added Net-based telephone services, can you as an individual PC user and Internet
account holder, get a feel for how Internet telephony works ? Yes indeed! And at very minimal cost.
11.5. SPACE-BASED DIGITAL EMBRACE
Forty years ago, a small bunch of engineers at the American timber town of Andover, in Maine, waited
with bated breath in a shack standing next to a huge antenna erected in the woods, as the satellite
‘Telstar’ slowly performed its maiden orbit. As it came over the horizon, the first-ever flickering television
image beamed across the world via satellite—a black and white fluttering flag—as picked up simultaneously
at Pleumer-Bodou in France and Goonhilly Downs in the UK. A whoop of joy went up from the
scientists in Andover as Telstar inaugurated the age of satellite television. That same day, the satellite also
established the first-ever telephone link, with a call from Fred Kappel, Chairman of AT&T who made
Telstar, to the US Vice President Lyndon Johnson. When the world’s first artificial satellite, Sputnik I,
was launched by the Russians on October 4 1957, many derided it as a waste of money. British novelist
J.B. Priestley famously penned an essay on the new disease he named ‘Satellitis’ and made fun of what
he called ‘tin footballs’ kicked into outer space. But in the five years after that, satellites had captured the
public imagination and the British pop group ‘The Tornadoes’ were to create an instrumental piece
called ‘Telstar’ that was the biggest hit of 1962. The Soviet-American Space Race followed but in
hindsight, it revolutionised communication in unimaginable ways.
India’s own pioneering satellite was Bhaskara-1 launched on June 7 1979; but APPLE launched in
1981 was the first geostationary communication satellite working much as Arthur Clarke had foreseen
in a piece of fiction in 1945. Hard on its heels came the first of India’s INSAT series of satellites, INSAT1A which was launched on April 10 1982 and fuelled the path-breaking nationwide instructional television
service, SITE. Three weeks ago, the Prime Minister dedicated to the nation the latest in the series —
INSAT-3C—by simultaneously launching its deployment as part of a telemedicine scheme for the Andaman
and Nicobar Islands. The telemedicine project is the latest initiative of the Indian Space Research
Organization (ISRO) in facilitating the use of satellite technology for down-to-earth applications. The
Andamans project links the G.B. Pant Hospital at Port Blair with the Sri Ramachandra Medical College
and Research Institute (SRMC&RI) in Chennai. Customized medical software integrated with diagnostic
instruments is used to establish a video conferencing link through Very Small Aperture Terminals (VSATs)
between hospitals, extending the reach and access to expert medical advice across geo-political boundaries.
Similar projects in medical networking have been initiated between Apollo Hospital, Chennai and
the SHAR Hospital, Sriharikota; the Narayan Hrudayalaya, Bangalore and the District Hospital
Chamarajnagar and the Vivekananda Memorial Hospital, Sargur, Mysore district; the Rabindranath Tagore
International Institute of Cardiac Sciences, Kolkata and the Tripura Sundari District Hospital, South
Tripura; the All India Institute of Medical Sciences, New Delhi and the District Hospital, Leh; the Amrita
Institute of Medical Sciences, Kochi and the Indira Gandhi Hospital, Kavaratti, Lakshadweep; and between
the Sanjay Gandhi PG Medical Institute, Lucknow and the District Hospital, Cuttack and Government
Hospital, Sambalpur. INSAT -3C will be followed hopefully within this fiscal year with two more satellites
— 3A and 3E — which will further increase the availability of channels for communication and broadcast
applications. And the applications keep growing every day as individual states as well as public and
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private institutions hitch their development plans to the Indian satellite system : Andhra Pradesh has
launched a programme in association with telecom provider Tata Teleservices and VSAT agency HCL
Comnet, to create a solar powered network of satellite terminals to provide basic telephony to 1000
villages. -In March this year, Hughes Network systems announced a nationwide satellite-based broadband
service called ‘DirectWay’. At one-time costs that range from Rs 30,000 to Rs 1 lakh, Hughes assures
access speeds that are at least five times as fast as current dial-up connections — at half the running
cost. About 40 corporate customers are known to have signed up and the all-in-one solution is now
being targeted at the small office customer.
The US-based satcom provider, Intelsat is poised to introduce its Internet Trunking Servic—a
high speed Internet connectivity service via satellite—to the Indian market. The company has 21 satellites
in all—four over the Indian Ocean and another two over Asia-Pacific—and believes this is the growth
area of the future. Interestingly Intelsat uses some of India’s satellite capacity : ISRO has leased 11 CBand channels on INSAT-2E to the global company. -Two months ago, the Kanwal Rekhi School of
Information Technology (KReSIT) in the Indian Institute of Technology (IIT), Mumbai, joined hands
with HCL Comnet to create a distance education programme that will hopefully end up as a National
Virtual University. Web-based course content and video broadcast lectures are broadcast live and the
student at the distant location has the option of responding. The pilot project currently links campuses in
Mumbai, Nagpur and Indore.
Dishnet DSL inaugurated a similar scheme last year, to offer distant students the opportunity to
take a prestigious software engineering course offered by Carnegie Mellon University from the comfort
of their homes or from nearby Dishnet hubs which were linked by high speed satellite or DSL land lines.
An early partner was Anna University which leveraged the infrastructure to enable its own faculty to
undergo qualification improvement programmes—essentially a ‘trial run’ before the leading technological
university in Tamil Nadu takes the plunge into high tech virtual teaching. The ‘tin footballs’ out there
may be crowding the field, but four decades after satellites helped girdle the globe in a communicative
embrace, the goal posts are more visible and the ultimate goal seems difficult—but achievable.
11.6. NETSCAPE : BACK IN THE BROWSER BATTLE
Internet Explorer’ may be the dominant browser on the PC desktop, but rival Netscape whose new,
Version 7.0, is due next month, has its loyal fans.

THOSE READERS, whose Internet experience goes back to the early 1990s may remember a few
fleeting years when the only Web browsing tool available, was ‘Netscape Navigator’. In those exciting
times, the World Wide Web seemed like fabled Camelot. . . and the shining knight who reigned supreme
at the Round Table was Netscape, cutting a swath across Cyberspace with a browsing broadsword, to
help you reach distant, exotic web addresses. Then ‘Internet Explorer’ entered the joust, wearing the
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colours of Microsoft and hoisting its pennant with an irresistible tag : ‘I Am Free!’. By 1998 Netscape
was acquired by the world’s largest, and America’s dominant, Internet Service Provider, America On
Line (AOL) and converted into a free tool. But it never regained its old position. For millions of users
however, the familiar feel of Netscape ( with a touch of nostalgia for its pioneering role) mattered
more—and they stuck with it, through four versions. Unfortunately the stablest, most enduring version,
Netscape 4.7 was followed by version 6.0—a sad, bad, product, obese and overblown in imitation of
Internet Explorer, without any of its advantages. Netscape’s loyal adherents felt betrayed. . . Many who
had no ideological hang-ups, kept both competing browsers on their desktops, but nevertheless uninstalled
Netscape 6 and restored the tried-and-trusted 4.7 version. To others who practice this particular
eccentricity, I bring tidings of joy : a new Netscape—Version 7.0—is in the offing. The final version is
expected sometime next month. Meanwhile, a beta version called ‘Netscape 7, Preview Release 1’ has
become available for free download at ww.netscape.com, as well at a number of download services
including www.cnet.com and www.zdnetindia.com where you must look for buttons or small banners
announcing the new Netscape. The download is about 30 MB in size and at typical speeds achievable
with dial up connections in India, takes around 60 minutes.
Do not believe some of the catty comments posted on the Net : the download is smooth; and there
is no problem even if, like me, you want to have an escape route ready and don’t remove any earlier
version of Netscape you may be using. My IE is also working fine. After four days with the preview
version of Netscape 7, I am almost ready to take the plunge and uninstall my copy of version 4.7.
Having putting it intensively through its paces, this is what I have to share with readers about Netscape
7’s pluses and minuses : The most useful new feature is something called ‘Tabbed Browsing’. This
allows you to open a series of new web pages one after the other and have them nesting in a row of tab
buttons, just below the menu bar. The way to launch this feature is to go to the ‘File’ menu; choose
‘New’ and then ‘Navigator Tab’. Alternately you can open a tab by just pressing Ctrl + T.
You can switch from one tabbed page to the other—a great convenience when you want to
compare the information in different websites. To make it easy to recognize the tabs, Netscape now
includes a tiny icon of the web page along with the URL. . . a small feature but a great help. The other
‘goody’ that comes with the new Netscape is ‘Click to Search’. You can select any word on a web
page; right-click on it and select ‘Web Search’ in the menu that pops up. This will immediately launch a
search operation with a search engine of your choice. The default engine is Netscape.com. This is
something you can always do by going manually to a search engine like Google or Altavista, but think
how many key strokes that involves! Both these two features are said by some users, to be ‘inspired’ by
similar features in the ‘Opera’ browser.
For the first time Netscape users can now save whole web pages, as they appear, complete with
all graphics, rather than as mere HTML documents without the pictures. However, users of Internet
Explorer will find this is no big deal; they have this facility in IE 5 and 6. They are also unlikely to fall
over themselves in excitement over another feature familiar to them—the ability to preview pages to be
printed in the File menu before launching the ‘print command’. Very often, when printing a Web document,
you end up wasting paper on a final page that contains just a line or two, with the copyright notice etc.
A preview is a good way to eliminate this. Opening the ‘View’ Menu and choosing ‘Full Screen’ will
enlarge the web page to stretch across the screen, over the Windows start buttons.
This feature is quite common in the VCD video players but is something new for the browsers.
Netscape’s Mail client has also been beefed up with some new aids : locating old emails by just typing in
the sender’s email address or subject line in a search mode; filter dialog boxes which help you to
‘blacklist’ unwelcome senders ( can you hear Hotmail users saying “So what’s new” ?).The Preview
Release Version 1 and presumably the full version of Netscape 7 will work on both Mac OS and
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Windows ( 98/ Me/ NT 4.0/ 2000/XP) platforms which have minimum 36 MB hard drive space and 64
MB of RAM. It is built around a technology called ‘Gecko’ which can be directly traced back to Mozilla,
the ‘open source’ browser movement, currently bankrolled by Netscape’s parent company AOL TimeWarner. Four years after development began, the first release of the original Mozilla (1.0) is imminent.
RC2 or Release Candidate 2 the advanced beta is available for free download at www.mozilla.org.
Having sized up the Netscape 7 beta, some may feel a curiosity to try out the browser from which it was
cloned.
In the week of its release as a free downloadable beta, Netscape has also redesigned its home page
which now features buttons for Netscape Mail, RealNetworks the streaming media player, Net2Phone
the Internet telephony service and the Radio@Netscape Internet radio tuner. The link to the AOL service
is of no interest to users in India. News from CNN and Time magazine and entertainment news and
features from People magazine—all AOL group media operations are now highlighted. AOL seems to be
saying : “Two can play at this game. If Microsoft can tighten its grip on the desktop using Explorer,
Hotmail, MSN Messenger, MSNBC and what not, we have some arrows in our corporate quiver as
well!” Be that as it may, Netscape’s new avatar is a sharp improvement on all earlier versions—a `must
upgrade’ for users of the browser. And for those who are contended users of Internet Explorer, there
may not be enough incentive to change. However if they are curious about what exactly the competition
is offering, they can put the new Netscape on their machines without fear of a conflict.
11.7. PROGRAMMING TOOLS FOR WEB SERVICES
The global launch today, of Microsoft’s ‘Visual Studio.Net’ provides programmers with one of the most
ambitious environments ever, to tap mobile Net-enabled devices.
This is perhaps the first development tool from a
leading software maker built, bottom up, with new era of
Web-enabled devices in mind.
After one of the longest gestation periods for a new
software product—almost 16 months of beta testing—
Microsoft, today formally launches its most elaborate suite
of programming tools, yet, for Net-based application
providers. ‘Visual Studio.Net’ is the old slate of “Visual” tools :
Visual Basic, Visual C++ and Visual J++ together with the
new tool that builds upon C++ : C# (read as ‘C Sharp’). The
difference lies in the ‘DotNet’ tag : all the tools have been
rebuilt around XML (eXtensible Markup Language). Indeed this is possibly the first development tool
from a leading software maker to be built, bottom up, with the new era of Web-enabled devices in mind.
When Microsoft launched its Net initiative in mid 2000, it had the near future in mind, when users
owning a variety of devices would expect to interfrct with each other, and with their desktop computers
to exchange information in a smooth manner, without having to bother about system compatibility. A
large number of Net-based service providers have. Net-enabled their sites, while over 200 million lay
users have signed up for Microsoft’s. Net-based ‘Passport’ mail services. A few weeks ago, Fujitsu
unveiled a ‘Net iPad’, a handy device for retail sellers to access their company data bases, which works
in the .Net environment to achieve its seamless mobility.
This week’s Visual Studio.Net release, is another pit stop in Microsoft’s Formula One race to
capture the market in ubiquitous, on-the- move computing. The tools include editors that work with
current standards for Cascading Style Sheets, HTML and XML—and the Visual J feature makes the
package compatible with Java-language syntax. This last, is a canny piece of marketing : because
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Microsoft’s main competitor in the Web programming environment is Sun’s Java. The Java answer to
.Net is called Sun One ( for Open Network Environment); and positioned against Visual Studio.Net is
‘Forte for Java 3.0’ that Sun unveiled in September 2001. It is also worth remembering that the Microsoft
vision of ‘anytime, anywhere’ computing a la .Net, is rather similar to Hewlett Packard’s ‘e-Speak’
initiative with its own programming language called ‘chai’. The Net terminology at times misleads :
example while a whole range of servers have been positioned as .Net systems, the first Net-enabled
version of the SQL Server will come only early in 2003. Meanwhile, programmers have time to write
fresh utilities in Visual Studio. Net or upgrade their C++ coding to allow them to run in .Net environment.
However, Web applications writers cannot afford to be nostalgic : they have to work in the environment
that is expected to be the most widely used. Microsoft’s domination of the desktop with Windows
ensures that when computing ‘on the hoof’ really takes off, its own standards—like .Net—will have an
inevitable edge. That said, it does seem to be a pity that even as the world is poised to take the next
incremental jump in personal technology, by moving massively to a mobile environment, players like
Microsoft, Sun,HP and IBM are unable to agree on a single standard for programming. But the realist
will probably decide that hitching on to the Visual Studio. Net band wagon may be the best thing to
do—a simple case of ‘better safe than so.

FLASH POINT “I’ve evolved a simple formula for browsing. I download all the files directly into
the Recycle Bin.” COURTESY : RAVISHANKAR, BUSINESS LINE.
11.8. MARKET WATCH
(Source: Inputs from PTI, ET, Business Line, Business Standard and rediff.com)

11.8.1 Intel and Enterprise Industry Leaders Collaborate on Infiniband
Intel Corporation and a host of leading enterprise companies today
announced the delivery of the InfiniBand* evaluation program designed to
help IT organizations evaluate initial InfiniBand fabrics supporting Intel
architecture server platforms. InfiniBand architecture is a high performance
I/O fabric for server platforms that will be supported in products shipping
next year. Developed and driven by Intel, the evaluation program brings together
early InfiniBand adopters with suppliers of the technology. Intel will form independent teams around
each evaluation project and drive the creation of a proposal that is responsive to the needs of the early
adopter. Intel will assist in finding a lead supplier of the InfiniBand solution and track progress to ensure
that all timelines are tracked and needs of the early adopter are met.
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The industry program will feature solutions from such companies as Dell, IBM, InfiniCon,
InfiniSwitch, Intel, JNI, Lane15 Software, Libra Networks, Mellanox Technologies, OmegaBand, Oracle,
Paceline, RedSwitch, Topspin, VIEO and Voltaire. Many customers have already expressed interest to
participate in the program, including in the area of early deployments of InfiniBand fabric connectivity.
Customers participating in the program include Cornell University, the University of Washington and
Wells Fargo Corporation. The InfiniBand architecture is a new I/O infrastructure technology that simplifies
and speeds server-to-server connections and links to other server-related systems in such areas as
remote storage and networking devices. InfiniBand architecture’s easier connectivity, reduced latency,
improved bandwidth and enhanced interoperability features increase the performance, reliability and
scalability of Intel Architecture-based servers to meet the growth needs of emerging e-Business data
centersIntel is among the founding companies of the InfiniBand Trade Association, and is a leader in
delivering InfiniBand ecosystems to Intel Architecture servers. To generate broad, industry-wide
implementation of an InfiniBand infrastructure, Intel has founded a wide range of industry enabling
programs.
11.8.2 Microsoft And Siebel Systems From Historic Strategic Alliance
Microsoft Corp. and Siebel Systems Inc. have announced a multiyear
global strategic alliance to deliver the first enterprise solutions that fully exploit
Web services to meet the demands of today’s enterprises. The alliance includes
collaborative development, demand creation, global sales and integrated support
for enterprise customers. Through the combination of Siebel Systems’ proven
sales, marketing, and service applications and business processes based on industry-specific best practices
and the groundbreaking Web services technology of Microsoft®. NET, the alliance will deliver the most
efficient and cost-effective application integration ever as well as raise user productivity and decisionmaking to new levels. The joint solution will set the new standard for the economics of enterprise
application deployment, integration and support with the lowest total cost of ownership. The alliance is
a major expansion of the long-standing relationship between the two companies that today helps hundreds
of the world’s largest organizations manage their customer relationships. Siebel Systems’ market-leading
enterprise sales, marketing and service applications will be fully optimized for Microsoft. NET, and
integrated product road maps will help ensure compatible and harmonized product releases. Working
together in joint development laboratories in both Redmond, Wash., and San Mateo, Calif., Siebel Systems’
and Microsoft’s engineering teams will fully benchmark test, preoptimize and cross-certify Siebel
applications with Microsoft platform software to maximize performance, scalability, reliability and security.
Further, Siebel Systems will use Visual Studio®. NET as its primary development toolset. For the first
time, the two companies are providing a single point of interaction for joint customers across sales,
marketing and customer support. With a multimillion-dollar marketing investment by both companies,
the far-reaching go-to-market strategy includes worldwide collaborative selling and a comprehensive
set of integrated services and resources to provide expert assistance throughout the entire customer life
cycle, from product evaluation and selection to installation, deployment.
11.8.3. IBM Unveils New Services to Meet Demand For Smart Chip Technology
Capitalizing on an upsurge in “smart” chip demand among its business
customers, IBM has announced a broad ranging initiative to accelerate industrial,
retail, logistics and domestic e-business applications. IBM’s ‘e-business to Smart
Machines’ initiative will use these powerful chips to help monitor machine
performance, track inventory, and enhance security. Today’s announcement is
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in line with IBM’s strategy for pervasive computing, which for more then for years now has been
helping companies access data using any device on any network. Smart chips are tiny “computers” that
can be embedded on cards, inventory and equipment. They store information which can be read by
special equipment, enabling cashless purchases, automatic identification, transmission of equipment
performance/tolerance and inventory status.
The new services will help companies remotely monitor certain conditions of assets as diverse as
water pipelines and train boxcars. They will help healthcare and financial organizations improve their
services to patients and customers. New asset monitoring enablement capabilities presented today include
consulting, systems integration, and extended e-business solutions for remote monitoring. Sensors
gather data that is filtered by customers’ systems, communicated via alerts to designated personnel and
integrated into backend systems such as operations and customer service for repairs and adjustments.
Such systems can help companies gather data very cost effectively and do “predictive” maintenance,
which is often a fraction of the cost of corrective maintenance. IBM’s e-business services in the area of
asset monitoring enablement can help customers assess appliances, heating and ventilation systems and
others.
CONCLUSION
This chapter focuses some emerging technologies and tools for enhancing the knowledge value of
MIS. This chapter also explained a comprehensive coverage of SMS with basic illustration of network
and process. Net phony and space communications are now become everybody’s technology. We have
provided substantial basic information about the same. Market watch focuses on the current development
like ipad, Netscape browser and the move from Microsoft, IBM and Intel in brief.
KEY TERMS AND CONCEPTS
Mobile phone-SMS-nework-telephony-mobile switching centr-space communication-netscapemicrosoft-IBM-browser-web service-ipad.

FOCUS
11.1. From SOS to SMS
(Source: Economic Time, 2003)

Be it cricket, football or any other sport, the goal is all about scoring. In business, one scores over
rivals through innovation and strategy.
CRICINFO’S Badri Seshadri’s smile is getting wider. Very different from the stoic looks he sported
eight months ago when we met him last. The mood could well signal a change in fortunes. As of now,
his company - Cricinfo India - is making some good money from the SMS market. “SMS for short
messaging service ?” you might ask. Sure, that’s the market Seshadri is talking about. Talk about
convergence. Mobile telephony is giving a second lease of life to companies disseminating information
on the Internet. Yahoo! India struck it rich with its pioneering effort in targeting SMS users for its
Messenger and Dating services. Now companies providing information that the average cell-phone user
wants, such as real-time cricket scores in the case of Cricinfo, are in demand. While SMS as a revenue
earner is not a new story, what Seshadri says may interest more than the casual individual who has put
up his Web site and is still waiting for eyeballs and merger requests.
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Seshadri is excited about this market and estimates that “a good chunk of our revenues will be
from this area in the near future.” And the best part about the deal is that, as compared to the earlier
scenario, both the information provider and the SMS service provider will do nothing more than they
used to. For the former, this is a new source of revenue while for the latter, he can actually re-deploy
people who used to be occupied full-time with collating information - such as cricket scores on a realtime basis or weekly and daily astrological predictions or stock market information. As Seshadri says,
“We just continue to do our jobs as we used to, without extra effort, save for marketing. The revenues
have increased. This is another market waiting to be tapped.”
He says that Cricinfo could make between Rs. 3 and Rs. 5 per mobile user on average per month,
by providing cricket scores on demand by users. And that, is only a portion of the revenues that the
mobile service provider makes. While he can’t reveal what portion of SMS revenues he gets as a
commission from mobile service providers, he says that it is below 50 per cent.
That’s not all. Cricinfo currently provides SMS services to users of Orange’s mobile services in
Mumbai. Orange’s network in Mumbai sees some 1.2 million SMS messages per day. A spokesperson
says that cricket is easily one of the most sought after information service, especially during big-match
days. (SMS messages fall into two categories : one, where one person sends messages to another; and
two, where one user asks for information and is provided that data on a paid basis.) On a conservative
estimate, even if only 2 per cent of the total SMS usage comes in from users that’s about Rs. 72,000 a
month, which can truly be bread and butter for a company—Cricinfo’s Indian operations, we mean —
that has just achieved operating cash break-even and is making do with some 30 people on board.
According to Seshadri, this is just the beginning. “We have also tied up with RPG, Spice and
Hutchison. The rest are also on the cards.” Significantly, BPL Mobile also has some 1.2 million SMS
message per day across its network in the country. And 70 per cent of this comes from information
services. Which means, after the agreements are all signed, Seshadri would have access to most of the
estimated 7.69 million mobile phones in the country. Even if half of them—in a cricket-crazy nation —
use SMS for real-time scores, Seshadri, at the rate of Rs. 3 per person per user in a month, has an
annual market of close to Rs. 1 crore. There are some niggling difficulties, not insurmountable, though.
“If we tie up with a service provider who operates in 16 circles, we need to get into 16 different
agreements with him, and expect to be paid through 16 different cheques. But that is something that will
sort itself out.” Cricinfo has also gone beyond Indian borders. Its tie-up with Pakistan Telecom Mobile
Ltd, owned by Pakistan Telecom Corporation Ltd, that country’s largest mobile telephony service
provider, has given Cricinfo access to some 5 lakh subscribers across Pakistan. Cricinfo should be
rubbing its palms in glee since it not only has revenue per SMS message flowing in, the telecom
company is also paying Cricinfo a fixed fee for exclusivity.
But isn’t barrier to entry in the market pretty low ? After all, anyone can switch on a TV and
convey the scores to a mass through the SMS medium, quoting low rates. Seshadri retorts, “We have
allied with most mobile service providers. The contracts do not state a timeline. In other words, as long
as our service is good, they are going to continue with us. Further, an individual watching TV and
broadcasting scores through SMS is something that has been happening earlier. But, from us, you get
authentic information, in a standard format without having to deploy people for this particular purpose.
It’s like having the cake and eating it too.
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MANAGEMENT PERSPECTIVE
11.2. It’s Time Capital Market-Related News on the Web was Monitored
(Source: www.rediffmail.com)

It’s high time that capital market-related information on the Web was monitored.” This is what L
K Singhvi, senior executive director, Securities and Exchange Board of India, believes emphatically.
Recently, SEBI held a meeting on Internet surveillance where matters related to restrictions on capital
market-related Web sites were discussed.
1. What prompted SEBI to decide on surveillance and enforcement over the Internet ?
Ans. The whole idea is that on the one hand, the Internet is a medium which provides a broader
access to the investors, the market becomes more transparent and the cost of transaction
comes down considerably. The investor has free access to information and at the same time
the Web accords him anonymity. It can make things move very quickly. If you disseminate
any information, the news can spread and it can be accessed by a large section of people
immediately. In the case of press releases, news usually gets reported only on the next day,
whereas this is on real time basis. Things spread very quickly when the trading activity is
going on. Yet, these very advantages of the Internet can turn into disadvantages if people want
to misuse the system.
2. Was any information you saw on the Web that was misleading ?
Ans. Yes, we have seen certain information which was not quite correct. It could have been
intentional or unintentional. I don’t want to name anyone specifically here. But, yes, we have
observed certain news reports appearing on a site and certain information which was not
correct. If it was done deliberately by them to mislead the market or to influence the decision
of the investors, it can create problems. We do come across certain news items on Web sites’
bulletin boards also.
3. When exactly did SEBI decide that trading activities should be monitored ?
Ans. When we thought of permitting Internet trading itself, that is about 6-8 months ago. At that
stage itself, we decided that we should have certain guidelines for the Web sites, but we did
not activate anything because trading had not started in such a big way then. It’s only now
that Internet trading is coming up.
4. What kind of Web sites in particular are these guidelines applicable to ?
Ans. This applies to whoever has relevance to the capital market area, to Web sites providing
trading facilities. This could also apply to investment advisors. Presently, we don’t have
regulations for investment advisors. Australia and Hong Kong already have regulations. Regarding
monitoring columnists who provide advice to investors, I would say that we have not thought
about that yet. But the issue is under examination, there is no finality.
5. What methods of increasing investor education is SEBI looking at ?
Ans. It could be through the medium of Internet or otherwise, but you have to educate the investors.
These are various issues under examination and consideration. We are planning to come out
with certain standards of practice which anyone who wants to provide information on the Net
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has to follow. The idea is to have some set of standards for content providers. Putting up
disclaimers is one of the ways. Also investor education through press, publications, seminars
to let investors know more and more are being considered. People should not see information
on the Net as sacrosanct. Checks and balances have to be there. Ultimately, Internet is only a
medium. Core activities can be done physically or through phone or even fax. The use of
Internet has come up only now, but the basic things remain the same. So the types of
malpractices that happen in the physical world, can happen here also, but with a slight difference.
This medium is fast, pervasive, anonymous and doesn’t believe in global boundaries. It has
certain advantages as well as disadvantages.
6. Do the existing cyber laws already cover any of the points brought out by your
guidelines ?
Ans. I can’t talk like an expert on cyber laws. But I think that cyber laws are more of a legal
framework related to transactions, digital signatures and other legal implications. A law comes
into picture only at the final stage. First you have to develop your tools and these tools are
really sophisticated, you require expertise to trace from where the whole thing is originating.
You have to be well versed with aspects of technology.
7. What stage has the Group on Surveillance and Enforcement for Internet Trading
reached ? How long will it be before the final draft of the guidelines are ready ?
Ans. We are still in a very preliminary stage. This was just the first meeting. We will have the next
meeting shortly. What is the size of the group ? The group consists of people from the IT
industry like Kalpathi Suresh from SSI, others from KPMG, ICICI, Ernst & Young and also
from NSE and BSE. We are about 10-12 people and I am the co-ordinator of the group.
8. What were some of the main concerns discussed in the first meeting ?
Ans. In the last meeting, we decided that content on the Internet should be subject to certain
standard practices. When any information is seen on the Net, it should be made very clear as
to who is providing that information. Lot of sites have bulletin boards and chat rooms, which
people visit. Any person accessing a site, should not think that the information is true and
authentic. Content should be placed in such a way that the person who is putting it up should
be should be apparent to the visitors of the site. Disclaimers should come saying that this is
just an opinion of someone. It may not be authentic. There should be some audit, so that you
can trace the person who in the first place has put any misleading information.
9. How is the scene on Internet surveillance like internationally ?
Ans. Internationally also, Internet activity, trading and other Internet services have taken some
shape already. These things do get noticed and other regulators like US’s SEC have been
trying to examine the whole issue and find out certain regulatory requirements of disclosures
and disclaimers. They are trying to come up with certain standards and practices, so as to
minimise the possibility of manipulation. Recently, SEC filed a case against a minor, a 15-yearold boy who was trading. He was involved in putting up wrong news. Simultaneously, he
used to also trade in about 6-7 stocks and in the process made a profit of $300,000. The SEC
of course, made him give back all the money. He was manipulating by spreading wrong
information on the Internet. Our endeavour is to standardise the procedure and make it completely
transparent.

284

Management Information Systems

CASE STUDY NO : 1
11.3. How did ZENITH PC Manage to Break the Shackles ?
According to the International Data Corp, Zenith Computers
Ltd is level with the current No. 1, HCL Infosystems (both share the
spot with a nine per cent share in brand take-off) in the home PC
market. Targeting, as well as designing PCs exclusively for the home
market, was a master stroke which paid off, increasing Zenith’s
presence in the overall desktop PC market. Here too, Zenith is high
at No 3, a close 7.1 per cent to HCL’s 8.6 per cent and Compaq’s
7.9 per cent. Interestingly, while HCL’s market share has fallen
marginally (in volume terms, between 1997-98 and 1998-99), Zenith has grown by over one per cent.
Zenith’s value share has also increased by a healthy one and a half per cent in this period. The company
has come a long way from what it was a decade ago. Sales went up from Rs 90.9 crore in 1994-95 to
Rs. 201.4 crore last year. Though these figures include Zenith’s other products such as PC accessories
and servers, the company’s growth has been fuelled primarily by its desktop PC shipments.
It also proved wrong, those industry analysts who either felt that Zenith would go the PCL way or
that multinational players would bag larger market shares than the Indian companies in this high technology
field. Zenith succeeded because it managed to convince home PC buyers that it used the same high
quality components in its PCs as did the multinationals. Also, Zenith stepped into the home segment, just
as it was poised for take-off. When the company started operations in 1981, the PC market was in a
primitive stage. The CPM-based PCs which were sold by computer companies costed as much as Rs 2
lakh. Demand was limited. The players in the market in the 80s, besides Zenith, were companies like
PSI, DCM Data Products and Sterling.
With sluggish market growth, technology from advanced countries was slow to reach Indian
shores, slowing down demand even further. Though demand picked up in the mid-80s with the advent
of Intel-based PC/XT type computers, market volumes were still low. The main buyers were in the
corporate and government segments. The turning point in the PC market came only in the late 80s and
early 90s, with liberalization and the entry of the MNCs. Exposure to satellite television, multimedia
computers and the Internet became the driving forces for PC sales in the home segment. MNCs were
the main threat. Government tenders had started taking a multinational bias. Some had gone so far as to
mention names of specific multinational brands such as IBM or Compaq as the preferred types of
hardware that the Government wished to purchase! Zenith seemed to be losing its traditional buyer -the
government.
Even after the delayed July 1997 budget when duties were reduced, infotech spends did not
increase. Industry growth was barely 16 per cent. In January 1997, Zenith (at that time the fourthlargest computer company) offered a 100 MHz computer for a low price of Rs. 39,900. The company
positioned its One Up PC alongside the top three brands-HCL’s Infinity, PCT.’s Thoroughbred and
Wipro’s Acer Acennatic. This launch was a big success for 7-enith. That Zenith made almost Rs. 10
crore in the year that the product was launched (even though the machine was a 486, a technology, on
its way out), only underlined the fact that the home market was still price sensitive. Besides this, the
company also sold 30,804 Pentium or higher class machines under the same brand name and made a
claimed Rs. 107.8 crore. It had been clear to Zenith from as early as 1995 that since its brand image was
weak, it would have to sell on the platform of price. A self-classification that was ideal for the home PC
market. Zenith was the first company to successfully target this market.
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Moreover, the gap between technology transfer into India from the developed market was also
narrowing (by 1996 it was as little as 18 months!. It was not surprising that the share of the home
segment in the total desktop PC market kept going up year after year. From eight per cent in 1995-96,
it had risen to almost 14 per cent in 1996-97. However, the cost of Internet connections was still very
high — more than Rs. 10,000 per month. The lack of phone lines also made connectivity to VSNL
(Videsh Sanchar Nigam Ltd) difficult.

EXHIBIT
1. India Lagging Behind in Using Technologies : RBI Governor
According to the RBI Governor though India has emerged as a major
exporter of software to the developed world it is, paradoxically, lagging behind
in using these technologies. On a scale of one to ten, India is at the lower half in
terms of adopting these technologies. We need to fill this gap+, Jalan said after
giving away awards of excellence to nationalised banks in areas of adoption of
banking technology and Indian Financial Network (INFINET) usage and
applications. Stating that technology is not a matter of choice but of necessity,
the Governor said adoption of emerging technologies would not only help banks
do their operations much faster and better but also attempt newer and innovative things.
2. LG Entering the Branded PC Market
The electronics major LG is going to launch personal computers in the Indian market. The PC will
be launched by the name ‘MY PC’ , priced at Rs. 33,000 upwards, it would aim at capturing the
unbranded PC market share and also take on the branded players with its price positioning. The market
for PC’s in India in 2001 was 2 million units with a total market worth of Rs. 8,820 crores as per the
IDC reports. The share of MNC vendors stood at 20.3% and Indian brands such as HCL, Wipro, Zenith
and Vintron accounted for 15.0% of the overall market. The rest comprised the assembled segment.
With this, LG aims at providing complete desktop solutions in the market segment. Initially, MY PC
series will be available in two configurations-basic and multimedia. It is to be noted that LG is already the
market leader in the PC peripheral market with significant market share in the monitor and optical
storage devices segment. The PCs will be loaded with Linux Operating System. Apart from the regular
distribution channel of LG, the PCs can be ordered through its website www.lgezbuy.com. LG has a
strong presence in the white appliances segment besides digital home appliance market with products
such as its fully flat monitor. LG reaches out to more than 50 lakh consumer households in India.
3. BPL to Enter Indian PC Market
The BPL group, a household name in refrigerators and TV sets, is entering the the Indian Personal
Computers (PC) market. Group firm BPL Telecom has made a quiet launch in Kerala and plans to hit the
home segments in the technologically developed neighbouring states of Karnataka, Tamil Nadu and
Andhra Pradesh later this month. Over the next six months, BPL-made PCs would be available across
India at a competitive price pitched close to the rival Indian brands. BPL Telecom, 25 per cent owned by
group flagship BPL Ltd and the rest by the controlling Nambiar business family, makes a range of
computer components including monitors, modems and speakers, besides telecom products.With its
basic PC model selling at about 29,000 rupees, BPL’s price would be just a notch above the unbranded
assembled computers which are the most sought after.
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India’s PC market which topped two million units in sales last year, is dominated by thousands of
cut-throat assemblers operating out of tiny shops spread out across the country. Helped by cheaper
prices and pirated software offered along with the machine at a fraction of its original cost, most
assemblers have expanded market share at the cost of global majors including Hewlett Packard and Dell.
India’s home segment which accounts for one third of the PC market is fiercely contested by a handful
of local brands like Wipro, HCL Infosys and Zenith Computers. BPL is among the leading Indian players
in TVs, washing machines, refrigerators and home appliances like microwave ovens. Market researcher
IDC expects India’s PC sales to rise six percent in calendar 2002 and then zoom 22 per cent in 2003.
The country’s PC sales rose 18 per cent last year despite an industry slowdown, but was down from the
heady growth of 50 per cent of the past few years, when a dizzy Internet boom powered sales.
4. PC Market Records Good Performance
International Data Corporation (IDC) research has indicated that the Indian PC market showed
some signs of life in the April-May-June quarter this year. Unit shipments in this quarter totaled at
532,000 units, 2% higher than IDC ?s initial forecast. The seasonal dip that is usually seen in the second
quarter was not evident this year and April-May-June 2002 was lower than January-February-March
(JFM) 2002 by just 1%. On a year-on-year basis the market showed a 5% gain. The perk-up in the
market was primarily because of healthy buying in the consumer market on account of school holidays.
Furthermore, pent up demand was fulfilled this quarter after lower than average consumer sales
experienced in the previous six months. The Home market showed signs of increased demand and in the
second quarter, market was 184,996 units, much higher than 143,824 units in the first quarter this year.
In the Commercial space, increased buying in the Small Business segment, Call Centers and IT-Enabled
Services enabled a positive year-on-year growth of 7%.
Hewlett Packard after its merger with Compaq emerged as the leader in the Indian PC market in
April-May-June 2002 displacing HCL from the top spot. Local assemblers performed well in the consumer
market this quarter, as they were able to provide a greater cost advantage and reach than multinational
and large Indian branded competitors. The share of the local assemblers and small regional brands
totaled at 69% in the second quarter of 2002, up from 66% in the same quarter, the previous year. Aided
by large deals in Education and the large business segment, Notebook Computers grew by an impressive
30% from the previous quarter and by 19% on a year-on-year basis. Run rate business within this form
factor also aided market growth.
However, the above signs of growth are not adequate to indicate an overall recovery in the market.
Conditions continue to be difficult for PC vendors in the marketplace. The lack of Big deals in the
Commercial segment and postponement of buying decisions will have a negative impact on units sold.
PC vendors have been looking at smaller towns to provide the necessary impetus to grow but recent
drought conditions would impact income and spending in such towns. The July-August-September
quarter is expected to see a growth rate (year-on-year) of 8%. The October-November-December
quarter is likely to be somewhat more positive with a growth rate of 15%. For the total year 2002 IDC
forecasts a growth of 6.2%. A smart recovery is expected in 2003 and IDC forecasts a growth of
22.4% for the Indian PC market. This is in sync with expectations elsewhere in the world. IDC in its
global forecasts believes that with gradual economic recovery translating into improved business profits,
worldwide IT spending will see growth of 9% in 2003 to exceed $ 1 trillion for the first time in the
industry ?s history. This will translate into a larger total market size than at the height of the dot-com
boom in 2000. Spending on hardware products will also see a recovery to a positive growth of 5%.
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5. Dell Computer Corp Unveils Indian Plans
Michael Dell, Chairman of Dell Computer Corp and one of the richest Americans, on Thursday
rolled out his direct marketing strategy for the Indian market. India is now the 13th market for his
company. The $28.5-billion Dell Computer Corporation, a computer systems company and provider of
Internet infrastructure, will now sell its products and support operations in India through India Direct
2000. Michael Dell, on his first trip to India, said, “Dell will initially deal directly with customers in major
cities and set up a call centre at Bangalore to cater to the Indian market.”
Initially, Dell will concentrate on selling its products to the business houses. Says Dell, “Big MNCs
and business houses are our prime market—as is our strategy world over. We believe that India will
contribute significantly to our revenues from the Asia-Pacific region.” In fact, Dell is already a wellknown name in the Indian market as far as institutional markets are concerned. And we have been
dealing with India—in various capacities for a long time now. We have project—in both software and
hardware as well we have outsourcing from India as well, Dell said.
Customers could place their orders either through the company Web site or dial a toll free number,
he said adding, this would help it to cut down distribution cost by 6 to 8 per cent, Chip Saunders, senior
vice-president, Dell Computer Corporation, told newspersons on Thursday. As of now, the units sold in
the country come from Dell’s Malaysian manufacturing plant, he said. The company has already set up
a wholly owned subsidiary in the country at a cost of $2.5 million and the call centre at Bangalore is
expected to be operational by year-end. In the last few years, the company had sold about 60,000 units
in India, but expects a triple digit growth over the next two years, Saunders said. Ron Goh, vicepresident, Dell Computer Asia, said that the company plans to strengthen its service level and coverage
by adding more service partners to the current arrangement with Tata Infotech, he said. Goh said that
the company was planning for local sourcing and merging of components, and working to virtually
integrate the logistics provider into world-class supply-chain management system to enhance customer
service quality.
He said that the company is in the process of tying up with various local companies for this
purpose. Dell said the products will be competitively priced as the price of components have been going
down drastically. He also said, that he believes that the tariff structure, which is a problem right now,
will go down eventually and the products will become much cheaper.
But it was evident that with government policies favouring early development of this sector, the
problems would be resolved soon. Cracking the home market was not just a question of low pricing any
more. The home consumer, having less money in his pocket, was extremely finicky. He had to be
convinced that he was buying good ‘imported’ quality. In fact, it has been reported that at Zenith’s R&D
unit at Vashi, competitors’ products were disassembled, the vendor code on the components checked—
so that the components could he sourced from the same vendors.
With a large section of the1 assemblers turning into GIDs (genuine Intel dealers), this became even
more critical. Zenith had to position itself carefully between the GIDs and established Indian brands
such as HCL. The idea was to lure customers who were looking for an inexpensive PC but would settle
for a branded product if it suited their budget. However, it was only in April 1998 that the company
consolidated its strategy of targeting the home PC market. It launched a 200 MMX Pentium processor,
16 MB RAM, 2 tiB hard disk, a sound card, 24xCD ROM, colour monitor, and 160 watt speakers for
just Rs. 33,500 targeted specifically at the home market, at almost half the price of the MNC brands, 30
per cent lower than that of Indian brands and even marginally lesser than what the assemblers offered!
The ad line was ‘MNC quality, Indian prices’. Timed with the summer vacation break, the specific
target group for this PC were older school children and college-goers. The company sold as many as
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7,000 home PCs (a name which managing director Rajkumar Saraf claims he has coined) in just two
weeks of the launch! In the first quarter (April-June) the number increased to 16,000 which was 70 per
cent more than 9,000 units sold in the corresponding period a year ago.
In another aggressive move, aimed at the home market, Zenith launched an exchange scheme in
August 1998, under which the users of 286, 386, 486 or Pentiums could exchange their systems with
the latest state-of-the-art system fitted with the Intel Pentium micro-processor. Zenith promised to pay
back a sum of Rs. 5,000 for old 286s/386s, Rs. 10,000 for a 486 and Rs. 15,000 for a Pentium machine.
The Pentium II machine offered (Rs. 49,000) was a complete multimedia set with stereo speakers.
But how did Zenith manage to sell at such reduced prices ? While Delhi-based PCL’s strategy had
been to collect the entire money in advance and use the funds to buy components in bulk from suppliers,
Zenith did not do this. Rather than bulk purchasing of components (PCI, failed due to inventor)’
mismanagement), Zenith chose to keep manufacturing and distribution costs, manpower costs and
overheads like office rentals (Zenith has its own premises) low. Another plus point over the MNCs has
been that M\C subsidiaries are often governed by purchase parameters fixed by the parent and find it
difficult to negotiate prices. Thus, even though Zenith bought from the same suppliers as the MNCs, it
was able to obtain a competitive price for several components. In December 1998, the company launched
its Internet-ready PC, as the Net had emerged as one of the major drivers of the home PC market. The
desire to get an Internet connection at home was fuelled by the fact that few people had personal access
to the Internet in the office. Developed in alliance with VSNL, Zenith’s PC came with a pre-paid 100
hours of TCP/IP Internet account, VSNL automatic dialler, in-built 3 Com Robotics, 56 kbps modem,
easy access Internet keyboard and the Zenith instant weblink CD containing an Internet tutorial and
software.
Though vendors had been offering Internet-ready PCs, the owner still had to apply for a connection
(and modem) and wait for it to be installed. With Zenith’s i-PC one just needed a phone line and within
minutes one was connected to the Net! The company saw high growth in this area. Today, in India,
Internet penetration in PC households is only 9 per cent but about 37 per cent of the users intend to get
an Internet connection within one year! If they choose to go in for a replacement PC or an upgradation,
then the likelihood of their choosing an internet-ready PC is high.
Then, in somewhat of a major scoop, in April 1999, the company announced the launch of its
Zenith Pentium III PC at Rs. 49,999. The configuration was an Intel P III 450 MHz processor, 512 KB
cache, 32 MB SD RAM, and a multimedia kit, and the lowest price offered by any company for a
Pentium III machine. Other players’ varied from Rs. 70,000 to over Rs. 1 lakh. In the first quarter since
its launch, Zenith shipped over 2,780 units under this price scheme. In 1998-99, Zenith’s turnover
crossed the Rs 200 crore mark. It was the remarkable growth of the home segment that saved the
overall PC market too! Its share is slated to hit 33 per cent in 1999-2000! The rise in home PC-buying
has been attributed to the emergence of the non-metro buyers. However, in spite of Zenith’s rising PC
shipments to the home market, the share of assemblers/GIDs in the PC market remains high— in 199899, it was as much as 73 per cent of the total home market! This may not augur well for Indian brands.
Clearly, the home PC buyer still prefers to buy from the friendly neighbourhood dealer, Distribution
network in smaller towns is also not very good. Zenith does not seem to be focused in building up a
larger dealer network and, at present, has only about 400 channel partners in the whole country. However,
going by international trends (where there are reportedly no GID players), it is likely that the GID market
will start diminishing. This can only happen once the build-up of a stronger retail network is initiated.
Brand image will then be the deciding factor as to who the ultimate winner will be as quality is already
standardized, to a large extent.
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Though Zenith has not yet planned a major media campaign to improve its brand image, Saraf
acknowledges that building Zenith’s image is the priority. However the company has not planned any
major media campaign and prefers to concentrate on increasing its visibility at point of sale and other
below-the-line activities. The company has been active on other fronts too. In 1998, it had sponsored a
computer show on DDOD Metro. In January 1999, it undertook a series of road shows in eight major
cities, which were designed to demonstrate the new Zenith iPC. In late 1999, it had instituted the Zenith
One-Up Player awards for exceptional individual performances by Indian cricketers in the World Cup.
Zenith was also one of the sponsors of a CD, World Cup Encyclopaedia ’99, and the site,
goworldcup99.com. Saraf has other promotions up his sleeve and is keen on reviving the DD show. To
Zenith, it is clear that only the clout of a strong brand will put it in a competitive position with relation to
its competitors.
QUESTIONS
1. What is your perception regarding the intensity of competition exists in the market ?
2. Devise a relatioship oriented marketing strategy for Zenth PC in india.

CASE STUDY NO : 2
11.4. iBook-Will it Market Globally ?
Apple Computer always swings for the fences. As Barry Bonds and Sammy Sosa know, the price
of such ambition can be a strikeout. But when Apple connects, the ball goes a long, long way.The
PowerBook G4 Titanium, introduced early this year, redefined the laptop for creative professionals. The
new iBook does the same for Apple’s other crucial market, education. The iBook, richly featured and
starting at $1,299, is close to ideal for students.The original iBook was also aimed at the student market.
While it has some appealing features, I found it garish with curvy lines and bright colors. I also considered
it underpowered and, at $1,599 when introduced in 1999, overpriced. Despite the grousing of graybeards
like me, it was an instant hit with the kids.
11.4.1 Tough
The new iBook is less dramatic but a lot more practical. Based on the reaction I’ve seen, it still has
plenty of youth appeal. It’s a rectangular white box, small enough to fit easily into a backpack and lighter
than most textbooks (table). It features a full-size keyboard and a 12.1-inch display. Although it lacks
the obvious rugged design of the original iBook, Apple says it has been engineered to stand hard knocks.
The case, polycarbonate with a magnesium frame, looks tough, and the iBook lacks the fussy doors and
latches that quickly break on many laptops.
Apple devoted as much attention to how students use their notebooks as to how they abuse them.
Perhaps most striking is the inclusion on the $1,799 top-of-the-line model, of a drive that can play DVDs
and read and write CDs. Such drives are immensely popular with those who use their computers both
as tools and as entertainment centers. For once, Apple is offering such a high-end feature at a competitive
price.The iBook also comes with a full complement of ports for connecting with the outside world.
Ethernet networks are pervasive at schools and colleges, and you get both a standard wired network
jack and, as a $100 option, an AirPort card for wireless Ethernet. Wireless is increasingly important as
institutions from primary schools to universities make it possible to connect laptops just about anywhere.
Unlike the nightmarish installation of AirPort on the Titanium PowerBook, setup on the iBook is a
simple, no-tools chore. There is also a built-in modem.
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For attaching accessories, there are two Universal Serial Bus ports plus a high-speed FireWire
connector, which is especially good for use with digital video cameras. Educators were unhappy with
the original iBook’s lack of external video and audio connectors, which prevented its use with classroom
monitors or projectors, so Apple added them. About the only thing lacking is a slot for a PC Card, which
could be useful for such things as connecting to a wireless phone network. The iBook has so many
features built in that the slot is unlikely to be missed. All of the ports are in a neat row on the left side. No
cable connections on the back meant that Apple could design a clever and well-protected buried hinge
that allows the lid to drop down over the back when it is opened. This produces a very stable design and,
as a bonus, a lower profile that will be handy for people using laptops in cramped airplane seats.
The iBook has a few flaws. The 10-gigabit hard drive is too small for avid music or video collectors. A
20-GB drive is a $200 option; more requires hooking up an external drive. The cheapest model comes
with an inadequate 64 megabytes of RAM; a $100 upgrade to 128 is required for decent performance.
Battery life of about four hours is down about an hour from the first iBook because the design forced
use of a smaller battery. But that is still exceptional for a notebook of this class.The iBook comes with
both Mac OS 9.1 and the new OS X installed, but Apple wisely choose to make the older operating
system the default. Buyers will have an instant upgrade to OS X once there’s enough software available
to make the switch worthwhile. Apple lost a lot of ground in educational markets when good products
couldn’t overcome botched marketing. The new iBook ought to give it a chance to win schools back.
And Windows laptop makers, who see the school and student markets as a potential source for growth,
should take a close look at Apple’s winning design.
The Case
Analyse the case and give your promotion strategy for marketing book to CEO of apple computers.
Review Questions
1. Explain the synergy between mobile phone and e-mail.
2. Describe cellular networks and mobile switching centres.
3. Comment on the significance of Net phony. How it will helps professionals in India ?
4. Discuss the space based digital communication system.
5. Illustrate how Netscape prepared for browser battle.
6. Comment on the utility of ipad for a web designer.
Discussion Question
Comment on the technological impact on the customer services offered by Indian business
organization. Discuss how technology can be implemented to the well being of the people and country.
Give your suggestions.
SELECTED REFERENCE
1. Alderson, W.(1965). Dynamic marketing Behaviour : A functionalist theory of marketing.
Homewood, IL : Richard D. Irwin.
2. Anderson, J.C., Hakansson, H., and Johanson, J. (1994). Dyadic business relationships within
a business network context. Journal of Marketing, 58(4), 1-5.
3. Gruen, T.W. (1995). The outcome of relationship marketing in consumer markets. International
Business Review, 4, 447-469.

Emerging Technologies in the Millennium

291

4. Hallen, L., Johanson, J., and Seyed-Mohamed, N (1991). Interfirm adaptation in business
relationships. Journal of Marketing, 55(2), 29-37.
5. Hunt, S.D., and Morgan, R.M. (1995). Marketing and the comparative advantage theory of
competition. Journal of Marketing, 59(2), 1-15.
6. Ivancevich, J.M., Lorenzi, P., Skinner, S.J., and Crosby, P.B. (1994). Management : Quality
and competitiveness. Burr Ridge, IL : Irwin.
7. Moody, P.E. (1993). Breakthrough partnering : Creating a collective enterprise advantage.
Essex Junction, VT : Oliver Wright.
8. Powell, W.W. (1990). Neither market nor hierarchy : Network forms of organization. In B.M.
Staw and L.C Cummings (Eds.), Research in organizational behaviour (Vol. 12). Greenwich,
CT : JAI.
9. Prahalad, C.K., and Hamel, G. (1990). The core competence of the corporation. Harvard
Business Review, 68(5), 71-91.
10. Hagel, J., III and Armstrong, A.G. (1997). Net gain : Expanding markets through virtual
communities. Boston : Harvard Business School Press.
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Affiliate program : A revenue-sharing program where the affiliate web site drives traffic to the
merchant site and in doing so receives a bounty or other incentive for that user’s purchases membership
signups, clickthroughs, etc. on the merchant site through that link or banner. Also known as “pay for
performance”. Amazon.com Associates program is one of the most famous affiliate program examples.
ASP : Application service provider. A company that will rent out applications you don’t feel like
buying just now, but would like to use. The application lives on the ASP’s servers and you get to access
it.
Back office solution : Any application that helps with such “back office” dirty work as financial
accounting, human resources, and manufacturing.
Boolean logic : Useful in refining search engine queries such as when using Deja News. Examples
include “and,” “or,” and “not.”
Business process management : The concept of shepherding work items through a multi-step
process. The items are identified and tracked as they move through each step, with either specified
people or applications processing the information.
Callback : This feature allows a user to dial in to a computer, type a log-on ID and password,
whereupon the computer breaks the connection and automatically calls the user back.
Conditional includes : An “if-then” programming statement that is executed, the results of which
are displayed on a dynamic Web page. Used in “rules-based” personalization.
Cookie : An identifier stored in a file on your hard drive by a Web site via your Web browser. This
identifier is used to track the user (actually it can only identify the computer and not the individual user)
during the visit and to recognize that user on subsequent visits. A cookie is only a digital tag; it can not
by itself give the Web server your email address, name, or other identity information. However, if you at
some point in your visits to the site fill out a form giving your name or email address, it is then possible
for the Web server to associate this information with your cookie.
Client/server : This is a setup that splits the processing of an application between two distinct
components, a “front-end” client and a “back-end” server. The client and server machines work together
to accomplish the processing of the application. All the heavy stuff lives on the server, and the client
uses only what it needs from it.
Chat : An environment where Internet users can gather in public and/or private “rooms” and
discuss topics in real time. Each participant can see what the other participants type as they type it.
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Collaborative filtering : A virtual environment where users with similar tastes and psychographics
make intelligent recommendations to each other. Users rate the degree to which they like or dislike
specific things such as artists, authors, movies, books, restaurants or music CDs. The collaborative
filtering software (Firefly, for example) then finds the user’s “nearest neighbours” and recommends
these users’ favourite artists, authors, etc. to that user.
Data analysis : A Really Big Deal in CRM. Data analysis, also called business intelligence, is using
software for ad hoc query, reporting and analysis, and supporting strategic decision-making processes
with a data warehouse or data mart. Basically it means slicing and dicing your data to figure out how to
keep customers and find new ones. Isn’t that why you were collecting all that data in the first place?
Data mining : The process of thumbing around in your data warehouse to find correlations and
trends that you can use to sell more customers more stuff.
Email list (listserv) : An online discussion group conducted over email. Posted messages to a list
are received by participants in their email box, which is known to potentially yield untidy, overflowing
email boxes. Posted messages do not get deleted automatically (as is the case for a newsgroup); instead
they collect in your mailbox until you delete them. Has the benefit over newsgroups and Web-based
discussion groups of being on a ubiquitous system, i.e. nearly all Internet users have email access,
whereas only a portion of them have access to the Web or Usenet. To locate an email list on a particular
topic of interest, check out the fairly comprehensive list of email mailing lists at http://www.neosoft.com/
internet/paml
Email notification service : An email announcement or reminder, often times personalized to the
individual recipient. For example, Amazon.com will notify you by email when a new book comes out by
one of your favourite authors or in a genre of interest to you.
E-sales : This refers to the customer-facing technologies and applications that allow consumers
and businesses to “sell themselves” and conduct transactions without the assistance of a salesperson.
Electronic business : E-business means any Internet-or network-enabled business activity.
Amazon.com is an e-business.
Electronic commerce : E-commerce is just using the Internet to transmit business information
and transact business—J.C. Penney taking an order online, say.
EDI. Electronic Data Interchange : A set of standards for controlling the transfer of business
documents, such as purchase orders and invoices, between computers. Archaic, unwieldy, and about to
be made obsolete by XML.
Enterprise application integration : This technology allows applications from different vendors
or based on different platforms to communicate with each other.
Enterprise resource planning : This is a business strategy that—theoretically—improves the
integration of manufacturing, financial and distribution functions.
Encryption : A security mechanism that codes Web and/or email transmissions. Most Web browsers
and servers use a type of Web site encryption called SSL (Secure Sockets Layer). Email communications
can be encrypted using PGP (Pretty Good Privacy), for instance.
Extranet : An access-restricted Web site similar to an Intranet, but opened up to additional business
partners, such as customers, distributors, and/or suppliers.
Front office solution : An application designed to help with the management of such customerfacing stuff as sales, marketing, and customer support.
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FAQ : A compendium of Frequently Asked Questions with answers. Such a document or series
of documents is meant to reduce the amount of repeatedly asked questions on newsgroups, email lists,
and Web sites. Not all newsgroups have a FAQ, although great many do. Newsgroup FAQs are posted
periodically in the corresponding newsgroup and in the newsgroup news.answers (news:news.answers).
You can search through most FAQs by visiting the Infoseek Web site at http://www.infoseek.com; once
there, just select “Web FAQs” from the pull-down menu and type a keyword.
Flaming : A countermeasure frequently used by irate recipients of spams. Hate emails, sometimes
a barrage of them, are sent to the guilty spammer.
Intranet : An internal Web site for employee purposes. A typical Intranet might support the
electronic submission of vacation request forms and other HR forms, as well as viewing and searching
the employee handbook, employee directory, competitive intelligence information, customer lists, etc.
IP address : An “Internet phone number,” so to speak. Each computer on the Internet has its own
unique IP address, although typically with “dial-up” internet accounts through an ISP (Internet Service
Provider), that address is usually different each time the connection to the ISP is made.
IP authentication : A security mechanism that allows access to a Web site or Internet service
based on the user’s IP address.
IP blocking : A security mechanism that refuses access to a Web site or Internet service based on
the user’s IP address.
IRC : Internet Relay Chat. Separate from the Web, IRC offers public and private “rooms” where
users can gather and type text messages to each other in real time.
Marketing automation : Software tools that help marketing. They include lead management,
campaign management, and data mining.
Middleware : Okay, here’s one just so impressed teaches will take you seriously: Software that
facilitates the communication between two applications. It lets applications invoke services and it controls
the transmission of the data exchange over the network. There are three basic types: communications
middleware, database middleware, and systems middleware.
Meta-search engines : A search engine of multiple web sites or multiple search engines. The
search engine is created by sending a “web crawler” or “spider” to explore and index entire web sites,
thus creating a full-text search engine of a group of other sites out on the Net. Can be used to search
your competitors’ sites, relevant industry sites, suppliers’ sites, etc.
META tag : Hidden information (HTML code) about a web page, such as keywords or a description,
that is picked up by search engines (such as Infoseek) and used in ranking pages in the search engine.
Moderated : A discussion group (either newsgroup or email list) where all messages must be
approved by the moderator before getting posted to the group. A moderated discussion group can be a
welcome break from the spamming (see below) that is running rampant on Usenet and email.
Netiquette : An unspoken set of rules (guidelines) on how to market by email and Usenet. It
includes adding value and refraining from blatant advertising. And spamming is definitely at the top of
the list of nono’s!
Newsgroup : An online discussion group in a part of the Internet called Usenet. Separate from the
World Wide Web and email, Usenet offers over 50,000 of these newsgroups, all on distinctly different
topics, ranging from downhill skiing, to French culture, to computer graphics software, to marketing,
and much more. To access Usenet newsgroups, select “Netscape News” under the Window menu, then
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“Show All Newsgroups” under the Options menu, and finally click on a newsgroup name that may be of
interest to you from the hierarchically organized list. Or if you already know the name of the newsgroup,
you may subscribe to it by choosing “Add Newsgroup” from under the File menu in Netscape and
typing the name in when prompted. Or, type “news: {newsgroup-name}” as the Location (Web address)
in your Web browser (e.g. “news:rec.travel.bed+breakfast”). Messages older than several weeks get
deleted automatically, so you’ll need to access your newsgroups of interest fairly frequently in order not
to miss anything. Searchable archives of all the postings to all the newsgroups are offered for free on the
DejaNews Web site at http://www.dejanews.com. DejaNews also allows you to locate newsgroups on
particular topics of interest.
OLAP database : Short for “online analytical processing database.” A relational database system
capable of handling queries more complex than those handled by standard relational database, through
multidimensional access to data (viewing the data by several different criteria), intensive calculation
capability, and specialized indexing techniques.
Offline browser : A software product that downloads entire web sites for later viewing offline.
Some offline browsers can be set up to download a competitor’s web site every night (or week, or other
interval) and compare this with the previous night’s version to identify and flag pages which have been
added, changed, or deleted.
Partner relationship management (PRM) : This is the practice of providing sales, marketing,
customer service, and other enterprise business functions to partners to foster more collaborative channel
partner relationships.
Personalisation : This means determining a user’s interest based on his or her preferences or
behaviour, constructing business rules to decide how to deal with such a person, and dealing with that
person according to those preferences.
Personal agent : A program installed on the Internet user’s local hard drive that queries and surfs
the Web for information of possible interest to that user.
Personalization : Tailoring the content of a Web site based on the user’s profile, surfing, patterns,
buying patterns, or other variables. “Mass customization.” Several types of personalization exist: rulesbased personalization which is based on conditional includes, and collaborative filtering.
Ping : A command that sends “packets” of test data to a particular machine on the Internet to
determine if that machine is “alive” on the Internet. Pinging, the act of querying a machine to determine
if it is “alive,” should not be confused with the hacker activity of “pinging” (waging a “denial of service”
attack on a server, i.e. attempting to crash the server).
Push : Instead of the user pulling information from the Web, information is “pushed” or broadcast
to the user. Users can subscribe to “channels” that they receive with a push client, such as Pointcast.
POTS : Plain Old Telephone Service without any added features or functions. Not to be confused
with POTUS, the Secret Service therm for President of the United States.
Relationship marketing : The ongoing process of identifying and creating new value with
individual customers over the lifetime of the relationship.
Reverse DNS lookup : A command that takes an IP address and looks up its associated domain
name.
Spamming : the unscrupulous tactic of sending unwanted and irrelevant messages to newsgroups
email lists and individuals’ email boxes i.e. junk e-mailing. The messages themselves are referred to as
“spams”. Spammers often get flamed (see below).

296

Management Information Systems

Spider : A search engine that indexes one or more Web sites, exploring all the links local to the site
starting from the main page. (See meta-search engine)
SFA : Acronym for Sales Force Automation, which refers to all software stuff foisted off onto the
sales force—contact managers, etc.
Supply chain management : This is the process of optimizing the delivery of goods, services,
and information from the supplier to the customer.
Traceroute : A command that traces a “packet” of data as it travels across the Internet.
Workflow : A set of programs that aids in the tracking and management of all the activities in a
project from start to finish. The software automatically routes events or work-items from the one user
or program to another. Also called process flow, but “workflow” sounds more proactive, like you’re
actually working.
Web forum : An online discussion group conducted over a Web site. The viewing and posting of
messages is done on the Web site, rather than via email or Usenet.
Whiteboarding application : a program that allows a group of Internet users to draw diagrams,
make notes, etc. on a communal whiteboard that all the participants can see.
Whois : A command that queries the domain database that InterNIC administers. A whois query
can display whether a particular domain name is available, and the owner of the domain name along with
contact information. It can also display a list of domains owned by a particular organization.
Source : Inputs from www.crmguru.com and www.crmtoday.com with permission.
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