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  WAITING FOR THE FIRST TRADE
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  A man dressed in white shirtsleeves and a tie hunched over the computer terminal, staring at the stock symbols dancing on the screen. A group of

  men in expensive dark suits stood looking over his shoulders.




  I stood a little distance away from them, taking it all in. The room was filled with computer terminals, several hundreds of them; men in shirtsleeves sat in front of each, staring at their

  screens.




  This was the trading room in the San Francisco office of Goldman Sachs, the famed stock brokering and investment banking firm founded in New York in 1869 by Marcus Goldman and his son-in-law

  Samuel Sachs.




  It was 14 June 2000. Several large clocks in the trading room showed the time in various financial capitals of the world. One showed that there were still thirty minutes to

  go before the hour struck 6 am in San Francisco and 9 am in New York, when the NASDAQ stock market would open. When trading started, I’d know whether the months of backbreaking work that my

  team and I at rediff.com and nearly a dozen people at Goldman Sachs had put in would amount to anything. Would the hard-boiled stock traders at NASDAQ welcome my tiny firm into their market and

  trade Rediff stock at the $12 price we had set, or would they discount it massively, making it spiral steeply downward?




  As the minute hand of the big clock inched its way towards 9 am in New York, my mind raced through the fast-moving chain of events that had brought me here this morning.
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  It was February 1999, and the muggy summer had not yet arrived in Bombay when two representatives, Pulak Prasad and Chip Kaye, from Warburg Pincus, the New York investment firm,

  requested a meeting with me. Warburg Pincus, based on the enthusiasm of Prasad, had recently invested in my small Internet start-up, a company that aimed to be the one-stop source for information

  and entertainment for Indians on the Internet. We squeezed into the six feet by eight feet space that passed for a conference room in my office near the Kemps Corner flyover in Bombay, a location I

  had picked because of its cheap office rent.




  At this time, rediff.com was four years old and had evolved into being a ‘portal’, the entry point for users to the Web. We delivered news and information besides e-mail, chat and

  online shopping.




  I was getting ready to give the Warburg representatives an update on how things were going on in the Indian Internet market when Chip Kaye, head of Warburg’s Asia operations, said to me,

  ‘Why don’t you come to New York with us, meet investment bankers there and see whether they see a future for your company on the NASDAQ stock market?’




  I gave Chip a long look to see whether he was pulling my leg. He looked dead serious.




  ‘Chip, do you realize that our revenue this year is going to be barely a million dollars? Companies this tiny cannot think of going public on the Bombay stock market, let alone the

  NASDAQ.’




  ‘I know you’re small, but there’s a huge demand in New York for Internet companies like yours. The thinking there is that at least one Internet company in each major country of

  the world will strike it big. For India, your company is the best choice; you’re the established leader here, you have the full range of services, you have a stable management team and you

  have a dominant share of the market.’




  ‘But we’re so small, Chip! It will be impossible for us to meet the demands of NASDAQ investors for large-scale revenue.’ I didn’t feel that the company was anywhere near

  ready to go public, let alone compete with giant companies like Microsoft and Apple on the NASDAQ.




  ‘Well, if you don’t go public, the investment bankers in New York will pick some other Internet company from India and take it public on NASDAQ. Why don’t you at least come

  with us to New York and hear what they think of your company?’




  At the time of this conversation the NASDAQ index was already 88 per cent above the level of a year earlier. Internet companies with barely any revenue and high losses were going public in New

  York every day. Priceline.com, a site for booking airline tickets and hotel rooms, was one such, raising $150 million even though it had lost $112 million on revenues of just $35

  million.1 IVillage, a site for women that had lost $44 million on revenues of $15 million, had raised money at a valuation of $2.3 billion.




  My conversation with the Warburg Pincus executives put me in a classic entrepreneur’s dilemma. If I did take my company public, we would have an overwhelming advantage

  over our competitors. Not only would we have the cash from the initial public offering (IPO), the flotation of shares in the publicly traded markets of our stock, but we would also have a publicly

  traded stock as a currency to acquire other companies. On the other hand, after the IPO, I as an operating executive would have to shoulder alone the burden of meeting the revenue and profit

  targets that Wall Street would expect from a public company; none of our private-equity investors would be able to help me in that.




  ‘Give me a few days to think this over,’ I told them.




  After they left I called one of our other investors, Bill Draper from San Francisco, and related to him the conversation I had had with the Warburg Pincus executives. Bill had been in the

  venture capital business for nearly half a century. Not only had his firm, Sutter Hill Ventures, been a great success in the mid-1960s, but he had gone on to chair the Export-Import Bank of the USA

  during the Reagan era. He had seen many up-and-down cycles in the stock market.




  ‘I agree with the Warburg Pincus team,’ said Bill. ‘You should go to New York and see we what the analysts and investment bankers there feel about your company.’
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  Our first stop in New York was at Morgan Stanley Dean Witter, on the 22nd floor of the World Financial Center.




  We were waiting for the meeting to start when one of the Morgan Stanley executives, a pretty young woman, came up to me and said, ‘Hi, I’m Lauren. I used to spend a lot of time in

  India developing our investment banking business there.’




  We exchanged pleasantries, and then I put the card that she gave me into my pocket and went about setting up my laptop for my presentation.




  ‘She’s a Kennedy-in-law,’ whispered one of our advisers when she left to collect the other Morgan Stanley executives.




  When the rest of the group arrived I explained in about a dozen slides how I had started my company in 1995 as an experiment to discover the potential of the Internet as a new media, how I felt

  that the Internet was something as society-changing as the Industrial Revolution, how we had built a dominant position in the still-small-but-certain-to-be-huge Indian online market, and how our

  early investors were blue-chip people who had a great track record for technology investments. People like Bill Draper, Intel (the pioneering microchip company) and Warburg Pincus.




  I ended by asking them whether they thought a company such as ours was an attractive candidate for an IPO in New York.




  ‘Absolutely yes,’ said their leader.




  ‘We call it “the early mover advantage”; if you do your IPO and many of the major funds are invested in you, it’s against their interest to invest in your competitor, the

  next guy who wants to do an IPO. In that way, the specific funds allocated or available for the Indian Internet companies are swept off the table; it’s no longer available for the next

  guy.’




  ‘But what about profitability, and size and scale? We’re still so small – can we really go out and raise $50-75 million from the public markets?’




  The execs argued that size and scale didn’t matter. Yahoo! and Lycos had had their IPOs four years earlier, when they were equally small; now each of them was worth $6 billion. ‘The

  public markets will fund at least one portal in a major market like India,’ the Morgan Stanley team told me, ‘and you better make sure that your company is that one. Otherwise somebody

  else will get funded and with that ammunition they will come after you and destroy your business.’




  This was pretty much the same story I heard from executives of Merrill Lynch and Goldman Sachs, whom we met after this.




  On my flight back to Bombay from New York, I was filled with misgivings. The Indian Internet market had fewer than a million users. When would my company be able to generate

  enough revenue to justify the $50-75 million that these Wall Street experts were confident we could raise? On the other hand, what if someone else raised that capital and came after us, hired away

  our staff, overwhelmed our brand with advertising and stormed our small and fickle advertiser base?




  When I got home to Bombay and switched on the TV to CNN to see how the US markets were holding up, the announcer had a grim tone. I picked up strands of the announcement: ‘... the small

  plane crashed into the dark sea separating New York from Martha’s Vineyard ... the coastguard believes that if they are not found in the first few hours, the ice-cold waters will not let them

  survive ... we repeat, the plane was piloted by John F. Kennedy Junior and had his wife and possibly one other passenger who has been identified by the name on the baggage tag ... Lauren Bessette,

  John F. Kennedy’s sister-in-law, an investment banker with Morgan Stanley ...’




  I fished in my pocket for the collection of visiting cards from my New York trip. There it was: ‘Lauren Bessette, Vice President, Morgan Stanley Dean Witter’.
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  Five months later I decided to go ahead with our IPO. It was November 1999, and the world’s stock markets were sweeping upwards. From that point on it would be a race

  against time to get the IPO done before the stock markets turned.




  The first step in the race was to choose an investment bank to manage the offering. On 11 November 1999 I, with the team from Warburg Pincus, went to the New York offices of Warburg Pincus to

  hear pitches from four prominent investment bankers.




  Frank Quattrone, leading the Credit Suisse First Boston (CSFB) team, went first. He introduced himself and his team and sat at the opposite side of the long conference table

  from us. I could see why he was such a legend among investment bankers; his presence was so charismatic that I felt like telling him even before he started his presentation, ‘Frank, please

  take my business!’




  Quattrone had made his name in the mid-1980s doing a string of technology IPOs, the most famous of which was taking America Online public against all odds. After he finished I went around the

  table, warmly shook his hand and said to him, ‘Frank, I have long been an admirer of yours and I’m happy that I have finally met you.’ He smiled his magnetic smile.




  Next was the Deutsche Bank Alfred Brown team. Alfred Brown was one of the oldest investment banks in the United States which had started as a financier of railroads and ships’ voyages.




  Then the Morgan Stanley team walked in apologetically. Their legendary analyst, Mary Meeker, was a no-show at the last moment. Of all the stars in the analyst firmament, Meeker was the

  brightest. The Morgan Stanley team made their presentation and concluded by saying that Rediff needed to position itself as the gateway to the Indian market. I was aghast; they had completely

  misunderstood our business. I had not wanted to position Rediff as a gateway into India as much as a way for Indians to move out to the World Wide Web. Going into what in the financial world is

  called the investment bank ‘bake-off’, my personal bets had been on Morgan Stanley. I had been impressed by the warmth and professionalism of their Indian team. I had long been an

  admirer of Meeker and her insight into the emerging world of the World Wide Web. For a while I had even toyed with the idea of not going through the time and effort of the ‘audition’

  process that we were now engaged in and just directly awarding Morgan Stanley the IPO assignment. Now I saw that that would have been a terrible mistake.




  Michael Parekh led in the Goldman Sachs team. As they presented I felt that here at last was a team that understood what my vision was all about: that though India would

  someday rank among the biggest Internet users in the world, for now it had a small user base, and revenue would have to be built from a group of two to three million users in the US who were of

  Indian origin.




  Once the investment bankers had departed, we went into a huddle to decide who to choose. Several of our team members felt that Goldman had done the best job.




  Bill Draper, who had seen many investment bankers come and go, said, ‘Pick Goldman; they will never let you down.’




  Chip was, as usual, rational and neutral.




  ‘Why don’t you sleep over this tonight and announce your decision tomorrow morning,’ he suggested.




  Early the next morning I called Michael Parekh at his home in New York.




  ‘Mike,’ I said, ‘we want Goldman Sachs to be our investment banker.’1




  ‘Wow!’ he shouted. ‘You have made my day and my week and my month and my year!’
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  We raced through the balance of 1999, preparing the large number of documents necessary for an IPO. Teams from Goldman Sachs and Wilson Sonsini, our lawyers, were parked in

  Rediff’s Bombay office for weeks on end. Meanwhile, the NASDAQ index continued zooming upwards. It had already shot up another 20 per cent from where it had been in November when we did the

  bake-off. By the end of December, when the Indian government’s regulatory approvals came in, it had more than doubled and continued its rise through the next two months till early March when

  it touched 5048, a level it had never reached before.




  But suddenly, on Monday, 13 March, the NASDAQ reversed course and thudded down 400 points. By the end of that week it dropped another 227 points. The market capitalization

  lost in just that week was an astronomical $4.6 trillion, nearly five times the loss of the infamous October 1987 crash. The value lost was roughly the equivalent of scrapping the auto, steel,

  electrical machinery and oil industries of the United States all at once.




  In April, we were still struggling with our IPO documentation when the NASDAQ again dropped steeply. By now it was down 34 per cent from the high point it had reached in March.




  In May came the news of the collapse of London-based Boo.com, a high-profile Web retailer of fashion goods. The company had impeccable backers: French luxury-goods magnate Bernard Arnault, the

  Benetton family of Italy, and the savvy investment banks JP Morgan and Goldman Sachs. The two twenty-nine-year-old Swedish entrepreneurs who had founded the company had burned through $188 million

  in a mere six months. The NASDAQ responded to this news with another steep drop. People sceptical about Internet businesses saw this as an omen. British newspaper The Guardian echoed this

  sentiment that week: ‘Boo is first big dot-com casualty ... The reverberations are likely to be felt across the domestic internet sector.’2




  By now, our IPO documentation was done and all eyes were on the NASDAQ to see whether it would recover from these steep drops. We needed a rising market to launch our IPO.




  By mid-May, the NASDAQ showed signs of revival and climbed back a little, up 100 points or so. I, with our financial team, decided to move to Hong Kong where Goldman Sachs’ Asia

  headquarters was located so that we could assess the market and be ready to start our road show if the revival continued. A road show is when a company that is raising capital and its

  investment-banking advisers go out and make presentations to and take questions from several dozen portfolio managers of the big funds in the financial centres of the world such as Hong Kong,

  Singapore, Frankfurt, Hamburg, London and New York.




  On 23 May we decided to check how feasible our IPO would be and arranged a midnight conference call from Hong Kong, with Goldman Sachs executives calling in from their

  offices in the US and Europe. ‘The feedback about the rediff.com IPO is uniformly negative,’ they said. ‘Some of the clients we polled say the company is still at an early stage

  but has the characteristics of a winner. Others are saying they are not buying anything now. The market sentiment has turned extremely negative after the collapse of Boo.com. Investors’

  confidence has been destroyed.’




  I could sense that Goldman was on the verge of calling off our IPO, so I cut in. ‘Give me a chance to myself present my company’s case to a few investors,’ I told them.

  ‘Maybe when they hear it from me, they’ll appreciate how distinctive our business is. Otherwise they’ll just see us as another dot-com company.’




  This kind of debate went on for a while, then we reached a compromise. We would do a test in Singapore and Hong Kong – I would make presentations to investors there. If I could get

  commitments for a minimum of $30 million from these Asian investors, Goldman would launch our IPO. Otherwise, they would call it off.




  We launched our test two days later, on Thursday, 25 May, in Singapore. That day, we made presentations in quick succession and answered questions from Prudential Investments, Alliance Capital

  and GIC, the Singaporean government’s investment arm, and then took the evening flight to Hong Kong.




  The next day we had similar meetings at the Lloyd George fund, the Dutch bank ABN and then, Investo. With every meeting my anxiety increased. I had been in enough sales situations to know that

  if the person you are trying to sell to remains silent and does not engage with you it is a sure sign that he is unlikely to buy. This was true for road-show presentations as well. If the fund

  manager listens politely but asks no questions it probably means he is meeting you out of courtesy to the investment bank that organized the road show. On the other hand, if

  he questions you deeply it probably means that he is considering an investment. As I moved through two days of presentations, the questions were few and far between. With every roomful of silent

  investors I faced, my anxiety grew.




  Finally we got to what was our final meeting in Hong Kong – at Jardine Fleming, an investment firm which traces its origins back to the seventeenth-century trading hongs of China. I gave

  the same presentation I had run through with the previous seven investors, and then waited to see what would happen. After a brief moment of silence, the executives of Jardine Fleming began

  peppering me with questions – a barrage I was glad to respond to:




  ‘We hear that the Indian Internet user base is still very small – what do you plan to do to overcome this?’; ‘How do you plan to take on the likes of Yahoo!?’;

  ‘How do you plan to attract and retain talent?’




  I patiently answered each of these questions. It was Friday and I went back to my hotel to wait till Monday to hear the outcome of our Asia test market. That weekend I lay in bed and watched the

  drama on Wall Street all night on CNBC TV. Stock prices were gyrating wildly but still trending upwards. Any slight downtrend and that would be the end of our IPO dreams.




  On Monday, when I walked into the conference room in the Hong Kong office of Goldman Sachs, I could sense a change. The Goldman executives around the table looked at me in awe. Jardine Fleming,

  the fund with whom we had had our final meeting, had come through with an order of $30 million! The test market was successful! Goldman was now confident enough to take me to the full list of

  investors that they had lined up in the world’s major financial centres.




  That day, to signal the formal start of our IPO, the Goldman team in the US formally submitted the IPO registration documents with the US Securities and Exchange Commission in Washington, DC. We

  caught the evening flight to Tokyo to start our road show with a meeting with the Asian heads of Capital Research, one of America’s most sophisticated investment

  funds.




  IPO road shows, I suspect, are partly designed to test the physical stamina of CEOs. You need to be able to make the same one-hour presentation many times a day with the same enthusiasm. You

  need to tackle each question as though you have heard it for the first time. You need to walk in and walk out of every meeting with a bounce in your step.




  After our meeting with Capital in Tokyo, on Thursday, 1 June, we took a non-stop flight to Frankfurt.




  In the next two weeks, we made a mad dash through Frankfurt, Hamburg, London, Edinburg, New York, Boston and Los Angeles, making five or six presentations a day to fund managers in a desperate

  race to get to complete our IPO before the stock markets crashed.




  We reached San Francisco on 13 June, met in the Goldman office later that evening and decided to price the rediff.com stock at $12. Goldman executives worldwide transmitted this offer price to

  the fund managers that we had met during the roadshow and started taking their orders. I went back to my hotel and fell asleep the moment my head hit the pillow.
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  The big clock’s hands in the Goldman trading room inching towards 6.30 am in San Francisco brought me back from my reverie. It was seconds away from 6.30 am in San

  Francisco and 9.30 am in New York when the NASDAQ was set to open.




  I joined the small group of Goldman executives peering over the shoulders of the trader. I held my breath. Would the market support the price that we had set – $12? Or would it start at a

  lower price, cause a panic and force Goldman to pick up the full issue as part of their underwriting obligation?




  Suddenly a number flickered on the screen as the first order came in. $20! ‘The order has come in from the online community,’ said the stock trader without

  looking up from his station.




  I let out my breath slowly. The trek that had started five years ago, in December 1995 when I had switched on the first Web server on the Indian subcontinent, had come to its first oasis.




  In the next three minutes more than 300,000 shares of our company were traded, indicating that there was high interest in our stock. But stocks that open higher than the offer price have

  sometimes been known to precipitously decline by the end of the trading day. We had to wait and see how the day would end.




  Watching the trading screen that day, I could not but wonder at the power of the technological wave that had lifted my tiny company from its Bombay moorings, carried it 10,000 miles across

  oceans and continents and deposited it on New York’s NASDAQ stock exchange.




  The world had seen many such technological waves since the Industrial Revolution in the eighteenth century and several entrepreneurs and inventors had attempted to ride them. Some had done so

  successfully and were remembered in history, while most had been crushed by these waves at some misstep and forgotten.




  In the background I could hear the investment bankers at Goldman Sachs congratulate each other on the successful IPO they had managed, but my mind drifted to the risks and rewards of riding the

  powerful tides of technology.




  ‘Why are you looking so glum? You should be the happiest man in the world just now!’ said Brooks Entwhistle, the Goldman investment banker who had held my hand and guided me during

  the mad dash from Bombay through Singapore, Hong Kong, Frankfurt, Hamburg, London, Edinburgh, New York, Boston, San Diego and San Francisco.




  I merely smiled back at him and shook the hand he extended to me in congratulations.




  I made a quick computation. If I were to match the expectations that the NASDAQ investors had put on my company, I had to increase our revenue fifteen-fold by the following

  year. I was feeling the pressure of being a publicly traded company even though the first day’s trading had not yet ended! If you didn’t run as fast as the financial system required you

  to, you stood the danger of getting run over. I strolled around the room and noticed for the first time a window with a view of a huge rock in the middle of San Francisco Bay.




  ‘What’s that?’ I asked one of the investment bankers, pointing to the rock and the hulking grey buildings on it.




  ‘That’s Alcatraz Island. Haven’t you seen the movie Escape from Alcatraz?’




  ‘Alcatraz used to be a military prison,’ said another banker. ‘Only the toughest prisoners were ever sent there.’




  My immediate thought was: What if I am unable to meet the expectations that we raised with the investors on NASDAQ today?




  I glanced at the prison fortress in the fading light and saw a vision of myself in chains there, naked, water dripping all around me, rats scurrying around, not to be seen by the world for the

  rest of my life.




  A muffled cheer in the room signalled the end of the trading day; over two million shares of my company had been traded that day and our stock price ended the day at $19, seven dollars more than

  what we had priced it at.




  When I got back to my hotel room I switched on CNBC TV. The NASDAQ market had dropped sharply and was now 40 per cent below where it had been when the year started. We would clearly be the last

  company to make a successful IPO that year. The announcer talked about Rediff’s debut on the NASDAQ and said, ‘Goldman has regained their golden touch’. I still hadn’t put

  aside my anxieties about the future of the company, but I allowed myself a moment of enjoyment and pride: the company I had started in 1995 by writing personal cheques of $200,000 was now, a mere

  five years later, worth over $300 million.
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  DOMESTICATING THE COMPUTER
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  The trek that had taken me to the New York NASDAQ market started when I first encountered a computer in a class at the Indian Institute of

  Management Calcutta in 1970, though a ‘computer’ then was different from the one we know today.




  On that spring day, I joined a group of students to watch a professor working on a mass of wires nested on a one-foot square metal board. He was explaining how to connect the wires on the board

  so that it would reflect the logical sequence of operations we had in mind.




  The board was called a ‘control panel’, and it literally controlled the working of something that was called a Unit Record System, a progenitor of what we today

  call a computer. This system processed stacks of paper cards with holes punched in them. Data was represented by where on this card the holes were punched. The whole assemblage – consisting

  of the ‘key punch’ machine that was used to punch holes in the cards, the mechanical feeders that ‘read’ these cards and the ‘control panel’ that determined the

  logic of operations – made up the Unit Record System. IBM was the king of the Unit Record System business worldwide. Most of these machines were bought by governments for public

  data-processing tasks such as population census. Smart managers of that time, being trained at cutting-edge business schools such as mine, prided themselves on their mastery of these systems.




  The professor noticed that I was looking out of the classroom window and not paying much attention to his demonstration. A country-made bomb, a home-brewed explosive that killed people on

  contact, had just exploded in the football field adjacent to the computer lab. Such explosions were a daily occurrence in Calcutta at the height of the Communist insurrection that was going on

  then. ‘Don’t you find the control panel wiring interesting?’ asked the professor.




  I had half a mind to tell him no, that it utterly bored me and I couldn’t even remotely imagine spending life after I graduated from IIM Calcutta wiring these control panels. But I held my

  tongue. I was fond of this professor because he admired my skills as a football player even if he disapproved of my lack of interest in his class.




  ‘I am listening to you, sir,’ I said and, appeased, he went back to his demonstration.




  By now, on the football field, the two boys who had thrown the country-made bombs were running away, chased by the security guards. No one, other than me, paid any attention to all this.

  Calcutta in 1970 was in the grip of the Naxalites, a Communist revolutionary group that aimed to overthrow the Indian state and bring about a classless society in India. At that time, all of us

  thought that these violent social protests were unique to India. It was only much later that I realized that such protests were at that very moment going on throughout the

  world, and that the years 1968-74 were one of the three great periods of social unrest in the world in modern times.1




  The other two periods of unrest were 1869-75 and 1919-20. The first marked the end of the long period of prosperity brought on by the invention of spinning and weaving machines and the second

  marked the end of the period of prosperity brought on by the invention of the railway system.




  The 1968-74 period, a microcosm of which I was observing through the glass windows of the computer lab that day, I was to learn later, marked the end of the period of prosperity brought on by

  the invention of mass manufacturing.




  This prosperous era had started in the early 1900s, with Henry Ford demonstrating the dramatic productivity gains that could be obtained from the moving assembly line coupled with specialized

  machines for cutting, shaping and stamping out each component in his Detroit car plant. These techniques marked a shift from the craft methods previously used in metal working, and were soon

  emulated in a wide range of industries, making products as diverse as refrigerators, washing machines and even chicken-farming equipment. As a result, a large section of society was soon able to

  afford these products.




  The productivity gains possible from this ‘Fordist’ paradigm had been exhausted by the 1960s.2 The world was about to enter a new era where

  further productivity would be driven by the computer.




  But that day in the computer lab at IIM Calcutta, if anyone had told me that the jumble of wires and stacks of punched cards and the Naxalite bombs were all elements of a symphony heralding a

  worldwide change, I would only have returned a blank look.
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  Before it could play its critical role in society, the control panel with its bunch of wires that my professor had tried so hard to interest me in would

  have to be ‘domesticated’ and turned into what we now know as a ‘personal computer’. The steps in the process of this domestication would be similar to the ones that human

  beings took to domesticate animals. Jared M. Diamond, the evolutionary biologist, described some of these steps in the domestication of animal species in his Guns, Germs, and Steel: The Fates of

  Human Societies.3 To become domesticated, says Diamond, animals had to, first of all, adapt to living on a diet easily supplied by humans (in the case

  of the computer this meant ever decreasing power consumption). Then, the animal species needed to have short birth spacing for evolution to proceed rapidly (frequent model change in the case of

  computers). Next, it needed to have an easy disposition (‘user-friendly’ interface) and finally it needed to evolve into a small enough size to comfortably co-exist with humans. Many

  animal species failed these tests of domestication and withered away, says Diamond. In a similar fashion so did countless models of computers that failed to evolve in the direction that human

  beings wanted.




  The first trigger for the chain of events in the domestication of the computer was an event in 1957: the sudden appearance in the sky of an aluminium sphere twenty-three inches in diameter,

  weighing 184 pounds, that emitted a simple radio signal – ‘beep, beep, beep’.




  ‘Soviet Fires Earth Satellite into Space; It is Circling the Globe at 18,000 M.P.H. ...’ were the New York Times headlines on 5 October 1957.




  The Sputnik, as the Soviet satellite was called, generated immense panic in the United States at that time, in the middle of the Cold War, with Western and Soviet military forces aggressively

  posturing against each other. The US government immediately started a search for a communication network that would ‘survive’ even if one segment of the network was destroyed by an

  attack from space.




  Paul Baran, an engineer working with Rand Corporation, a think-tank, suggested that a message be divided into small telegram-like packets each carrying a destination address.4 These packets would be sent through many different links so that even if one of the links was destroyed, the packets would get through some of the

  other links. This scheme came to be known as ‘packet switching’ and differed from the scheme then in use by telephone companies – ‘circuit switching’ – which

  involved sending the message over a single dedicated link which, if bombed and destroyed, would halt all communication.




  Rules were devised to identify which part of the packet was the message itself and which the sender and the receiver addressed, and how to acknowledge correct receipt of the message. Vincent

  Cerf, one of the engineers who devised these rules, used the term ‘Internet’ in a paper he wrote in 1974, giving the whole system the name it is now known by.




  Many rival schemes were in contention but the Internet won out because it relied on a crucial insight about how human beings send messages to each other.5 We send a message, wait for a response from the other person, study the response and then send the next message. We do not send messages to each other in one continuous,

  uninterrupted stream. The flow of messages is in short bursts followed by periods of silence while we wait for a response. Engineers utilized this insight by using this idle period to carry

  messages from others. This made it possible for Internet communication networks to be built and run at a tiny fraction of the cost of running the earlier circuit-switched network; and made the

  Internet, at its foundational level, a very cheap way to run a telecom network.
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  A crucial step in the domestication of the computer, just as in the case of the domestication of animals, was making it small enough to put on our desks, carry around where we

  go or even put into our pockets. What enabled this was the microprocessor chip. It was invented through the efforts of a Japanese calculator maker, Busicom, desperately

  looking for ways to compete in the brutal price wars of the calculator industry in the 1970s.




  Busicom’s notion was this – Instead of using different chips in their wide range of calculators, why not have just one chip but make it ‘programmable’? This standard chip

  could be manufactured in large quantities, bringing down the cost price per chip because of economies of scale. In calculators that needed simple arithmetical calculations, they could programme the

  chip to do these basic calculations and, in the calculators meant for engineers who did complex engineering calculations, the same chip could be programmed to do these complex calculations.

  Busicom, however, did not have the in-house expertise to manufacture such a chip; such expertise was available only with American manufacturers who had emerged to meet the needs of the US

  Department of Defense.




  Busicom chose as its chip fabricator a one-year-old, financially struggling American company in a suburb of San Francisco that was already making chips for Japanese calculator manufacturers.

  Busicom had to constantly fight to keep this start-up focused on the project because the latter did not see the development of a programmable chip as important for its future.




  By March 1971, after much prodding by Busicom, a working model of a programmable chip emerged. This was the 4004 chip, the world’s first microprocessor. The company that had been

  reluctantly convinced to create it was Intel.6
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  As a next step in its domestication the computer had to learn to do something that humans like to do in a narrative – jump back and forth just as a film maker cuts from

  one scene to another. Ted Nelson made this possible by inventing ‘hyperlinking’.




  Theodor Holm Nelson or Ted Nelson was the son of film actress Celeste Holm, who acted in the Oscar-winning films A Gentleman’s Agreement (1947) and

  All about Eve (1950) and Ralph Nelson, director of award-winning films such as Lilies of the Field (1963) and Soldier Blue (1970). Ted himself worked as a photographer and film

  editor at a Miami laboratory, and studied film at Swarthmore College in the late 1950s. After a detour at the University of Chicago he arrived at Harvard University in 1960 to do a course in

  computer programming. There, while building a document management system, because of his background as a filmmaker, he envisaged a ‘docuverse’ where all information was accessible by a

  link and navigation through the information would be non-linear. This was more than text – it was hypertext.7
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  Ted Nelson had connected ideas from two unrelated domains – film making and computer programming – to create hypertext. Charles F. Goldfarb connected typesetting and

  computer programming to invent SGML, the forerunner of HTML – HyperText Markup Language – the language in which Web pages are coded. The term ‘markup’ is derived from the

  centuries’-old practice of adding handwritten instructions on paper manuscripts indicating the typeface, style and font size to be applied. Goldfarb made this connection in 1967 when his

  employer, IBM, assigned him to attach an IBM computer to a photo-mechanical typesetting machine for a newspaper client. He realized the usefulness of specifying the ‘markup’ in the

  computer code just as typesetters have historically done on paper manuscripts.8
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  Like Nelson and Goldfarb, Tim Berners-Lee, the next key player in the domestication of the computer, also had an old-world inspiration. In his case it was a quaint Victorian

  self-help book called Enquire within upon Everything that he had seen around his childhood home in England.9




  First published in 1856 in London, the book provided encyclopaedic information on topics such as etiquette, parlour games, cake recipes, laundry tips, holiday preparation and first aid. Its

  blurb said, ‘Whether You Wish to Model a Flower in Wax; to Study the Rules of Etiquette; to Serve a Relish for Breakfast or Supper; to Plan a Dinner for a Large Party or a Small One; to Cure

  a Headache; to Make a Will; to Get Married; to Bury a Relative ... I Hope You will not Fail to “Enquire Within”.’




  Berners-Lee worked at Centre Européen pour la Recherche Nucléaire (CERN) or the European Organization for Nuclear Research outside Geneva, Switzerland. Hundreds of physicists from

  across the world came there to run their individual experiments on the giant particle accelerator. They arrived with their own computers – an incredible mix of computers from IBM, DEC,

  Control Data and a myriad others. Berners-Lee’s job was to find a way for this diverse group of computers to share at least a minimal amount of information.




  His solution to this was to first write software that would hold the documents on each computer – he called this a ‘Web server’. He then gave each document a unique address

  which he called the Unique Resource Identifier. Next, he wrote computer code to fetch these documents when needed and called this the ‘Web client’. The Web client would say, ‘Get

  a document’, specifying which unique address had the document and the server would respond, ‘Here it is’. He called the code which did this job the Hypertext Transfer Protocol

  (HTTP). The documents themselves were stored in a simplified form of Goldfarb’s markup language and the links to the documents were in Nelson’s hypertext.
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