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1. Introduction

From the perspective of a computer scientist, the world today is reaping the rewards from generations of abstract thinkers. There were many who worked to create elaborate systems that revolutionized industry and eventually helped bring the computer into every home. What motivated these people? Was it the satisfaction of creating something cool that everyone else would admire? That may have been part of it, however, the acronym that is often not put into the curriculum in the computer sciences is ROI; Return on Investment. If you look at those who produce anything, technology not withstanding, you begin to see that no one will produce a product without at least a promise of a higher return on their investment. Often, the term return on investment is bridged to its financial connotation. This is not saying that a return on investment is always monetary compensation. The future value of any investment could be great reward in context depending upon the person. Sometimes, intangibles are more convincing than the promise of high financial reward. 

1.1 Motivators

A reward is “that which is given following the occurrence of a behavior with the intention of acknowledging the positive nature of that behavior, and often with the additional intent of encouraging it to happen again”.
  There are two types of rewards: the extrinsic, external, and intrinsic, internal. Both are studied for their effect on human work behavior and performance impact. Intrinsic rewards are apparent when people engage in an activity for its own sake. Without an external motivator, they complete tasks with varied desires and goals. For example, many people have hobbies and don’t expect rewards and compensations. External motivators, on the other hand, are those that are brought about from the external environment. They can be broken down into two types, the tangible and intangible. The tangible usually refers to a financial payment or a promise of promotion, to name a few. Intangibles include praise or a public commendation. 

The system of reward of good projects doesn’t generally rely on one motivator. Depending on the situation, both internal and external motivators are usually employed in varied amounts.
 The more that the industry moves away from pure manufacturing of simple products it now moves toward personalized goods. The more difficult it becomes to gage individual productivity and thus create a stable reward system. This leads to arbitrary incentive systems that don’t properly measure overall effort. i
So how does a motivator help? The need for employees to maintain high levels of productivity has not changed. Historically, a system where an employee was compensated for individual work was successful. However, the importance of intrinsic motivators has become increasingly important.  As mentioned before, this is partially due to the inability to properly measure individual effort.

Much of modern management strategy is based on models from various influential psychologists. Abraham Maslow’s hierarchy of human needs theory is one of the most popular theories on motivation. He explains that human beings have needs that influence their behavior. ii These needs were placed in a diagram that created a pyramid showing the lower needs as the base. The bottom of the hierarchy is psychological needs, followed by security, social, and self-esteem, topping off with self-actualization. Those needs that are not satisfied are the only ones that can influence behavior. The needs are broken down into a hierarchy based on importance. A person progresses up the pyramid as they meet the previous need moving up from the base. A person’s individuality, workability, and psychological health are measured by their fulfilled needs.
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Edward Deci and Richard Ryan developed the self determination theory on the principles theorized by Maslow. They focused on intrinsic motivators in driving human behavior. SDT hypothesizes a natural tendency toward growth and development.
 It also does not include any automatic cruise control to achievement. Rather, it requires active encouragement from the external environment. In other words, a person cannot simply reach the next level of the hierarchy and fulfill a need without some form of input. The primary aspects that support motivation and development are autonomy, competence feedback, and relatedness. iii
These theories can be further examined to determine what types of motivators can be applied to the workplace to help improve employee performance. i After all, the performance of individual employees can be linked to overall firm performance. It is hypothesized that motivated employees look for better ways to do a job, are more quality oriented, and are generally more productive. The increased motivation has a spreading effect as research has shown increase in overall workplace effort.
1.2.1 Financial Returns

As mentioned before, a return can also be financial. While Maslow theorized that financial motivators are short-term solutions for a long-term need, they are still the most common form of worker compensation. Within IT, these usually take the form of performance-based bonuses. However, as with all industries today, these are becoming harder to gauge. 

When you look back at early computers and hardware technology, you see that many were large and abstract production equipment. They were used to simplify and increase efficiency of the then growing industrial and manufacturing sectors and to reduce cost. 
However, in a key note speech to the IEEE International Workshop on Source Code Analysis and Manipulation in Australia in 2003, Chris Verhoef of Virje University and Paul Strassman, the former CIO of the US Department of Defense, both claimed that no relationship existed between IT investment and company profitability. x The Harvard Business Review in 2001 elaborated on this showing “a significant positive correlation between IT investments and productivity in only six out 59 industries. ... [The] other 53 sectors account[ed] for 70 percent of the economy.” x
1.2.2 IT Investment and ROI


The lack of correlation between IT investment and profitability is a very concerning force in view of current trends taking place in the market. Those who are currently working within the information technology field are in danger of greater downsizing as the demand to further lean the already complex business model continues. Although current salaries, advancement opportunities, and general flexibility are already a concern in the field, it seems that reports like the Harvard Business Review, mentioned earlier, could change the once common view that greater profitability was achieved through information technology products. x
While it would be difficult to argue that commerce industry in not dependant on technology, many of the more basic applications have been created.
 While there are a large number of applications that meet many current business needs, many businesses are still looking for technology that will give them the competitive edge. In fact, marketing of new products in the technology sector has been targeted directly toward the need to get this competitive advantage Most of today’s success stories are found in business, the department of defense, and the ever-changing manufacturing industry.
 In fact, the advancing trend in advertising in the tech sector has been focused greatly on the need to globalize modern business. They are banking on a demand that was created through current innovations.  They are simply maintaining a trend and reputation developed over the past decade. 

An interesting recent development and trend change is the technology ceiling within the last five years in the U.S. Market. Company common stocks represent ownership of a company priced through various markets depending upon all assets, profitability and potential. The Dow Jones U.S. Technology Index, DJUSTC, is an economic indicator and stock index used to measure the technology sector of the U.S. market. In the following chart, one can infer that the last decade has seen a sharp decline when the technology bubble burst and then a ceiling on recovery. 
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On the chart, US Technology stock fell from their record highs in 2001 until mid 2002. Then, there was a recovery for a few months and short correction. In 2003, the sector had consistent growth and hit a ceiling at about 542 points. Since then, there has been an up and down market that has had resistance at about 550 points. The support line at the bottom shows that while there has been a ceiling, the floor has been steadily increasing. ix
1.3 Consequences

While many great ideas are born each day in the field of computer science, many of them fall short because of the lack of payback. Why should a person commit to something that will ultimately not help them or lead to a loss in profits? Who is going to design something that provides them no intrinsic value? These are not just questions are for the businesspeople, the scientist must also understand that this is a much more global and all-inclusive issue. Without innovation, many could potentially lose their jobs as IT departments are quickly viewed as a commodity market as labs can be outsourced for reduced cost.
 Also, the affect was felt throughout the country during the dot-com bubble burst of in early 2000s. Many intelligent and competitive workers were forced to search for jobs in other industries as many companies went bankrupt. xvii
The impact of a job migration could be potentially devastating to the US economy. While the increase of new, more specialized, fields does give a little promise to the situation, the need to replace the number of jobs may not be adequately met by these emerging industries. If this issue were not addressed, gross domestic product, an economic indicator of national income per person, would drop. This would lead to a downturn in spending. However, there are critics to this theory, Like Bush Administration economic advisor Greg Mankiw, who said that outsourcing will eventually help the economy as the emerging biotechnology and nanotechnology fields will fill the void.

To the future members of the technology industry, these wide range of facts should be rather concerning. The declining need of skilled labor in the US Technology market creates a need for a change of strategy for tech professionals. While no promises are made to even the most skilled coder, the need to either become highly specialized, broaden knowledge to a new developing industry, or take drastic pay cuts has become a harsh new reality.
2. The Good 
So what can be done to remain successful in an industry that has moved in the direction of manufacturing commodities? Do we have to change the way we work in Information Technology?

As with any complex problem, before we can compile a proper solution for IT success, we must examine past occurrences of the good, the bad, and even the ugly. Not only will this provide valuable insight of the current environment, but it will also help us develop a practical approach to the computer sciences. That is, an approach that is based on passed experience and works in real life.

2.1 The Internet

Business is now completely connected to perhaps one of the greatest technological marvels, the Internet. The department of defense has spawned a great number of technology success stories ranging from fields like aviation, nautical, and communication. The industrial sector has enjoyed decreased costs and increased productivity. While each of these issues stands on its own for ingenuity and genius, the result financially make them the success they are.

J.C.R. Licklider of Metropolitan Institute of Technology wrote the first recorded description of social interactions through networking in 1962 in memos of his “Galactic Network” concept. He envisioned the sharing of resources and programs through a series of connected computers. His vision was much like the Internet of today. He worked with many colleagues at MIT and taught classes on packet switching technology. His work became an important first step in the development of the present day Internet. xii
Soon later, Leonard Kleinrock and Lawrence G. Roberts, both from MIT, began to lay the groundwork on a project known as “ARPANET.” With research done on switching theory completed by UK scientists, Donald Davies and Roger Scantlebury of NPL, and architecture and design work completed by Robert Kahn, of Princeton University, the first demonstration of ARPANET was completed in August 1972 for the International Computer Communications Conference (ICCC). xiiThe original ARPANET eventually grew into today’s Internet. xii
By the early 1980s, the world began to see the development of widespread commercialization and the rise of competitive, private network services. In the last few years, we have seen a new phase of commercialization. Originally, commercial efforts mainly comprised vendors providing the basic networking products, and service providers offering the connectivity and basic Internet services. The Internet has now become almost a "commodity" service, and much of the latest attention has been on the use of this global information infrastructure for support of other commercial services. xii According to the International Telecommunications Union in 2006, the Internet reached penetration rates of 28% in the Americas, 29% in Europe, and 36% in Asia – Pacific markets. The North American continent has seen approximately 70% of its population, or about 233 million users that enjoyed the benefits of Internet usage in 2007. The global digital divide is a term used to describe “great disparities in opportunity to access the Internet and the information and educational/business opportunities tied to this access … between developed and developing countries” (LU). According to the International Telecommunications Union, the digital divide is slowly shrinking as it has shrunk from about 74 times more Internet users per 100 to about 8 times more in developed nations. xii
2.1.2 Success?
So what made this a successful project? One of the greatest technological marvels is now available to almost everyone and what was the return? As I mentioned before, it is difficult to justify working on a product that has no potential payoff. This payoff does not necessarily have to be financial; at least not initially. The brilliant minds that began working on the World Wide Web began with the vision of easing the data transfer from computer to computer. There was a partnership between government, industry and academia that led to sustained research and development. Each member of the partnership had different enticements to continue their work. xii This of course eventually led to military, commercial, and industrial uses and innovations. The fact that the idea was developed into its current infrastructure is not surprising. When broken down, the development of the current Internet can be dissected into many smaller projects. While various different motivators encouraged each project, the hope to reap the reward of the endeavor is a common theme.xii
Interestingly enough, the success of the Internet was due to a lot of cooperation and teamwork. The projects have had many goals and objectives that continue to change and develop. 

2.2 Google


There are few Internet users today that have not heard of the search engine Google.com. In fact, On Tuesday, March 23, 2004, WebSideStory examined a sample of over 25 million visits and found that Google had the top share of search referrals at 40.9 percent.
 The closest competitors were far behind with Yahoo at 27.4 percent and MSN at 19.6 percent. Later, the markets were astounded as a single share of Google’s common stock rose from just over a hundred dollars to five hundred dollars in just 2 short years! The company also offers a variety of products ranging from their popular Google Earth satellite imagining software, to video, email, and finance tools. Part of this success can be linked to profits, which have been high and increasing throughout the company’s lifetime.


Google received its name from the word googol, which was coined by Milton Sirotta. The word refers to the number represented by the numeral 1 followed by 100 zeros. Their use of the term reflects the company's mission to “organize the immense, seemingly infinite amount of information available on the web.” xiii

The founders, Larry Page and Sergey Brin, were computer science graduate students at Standford University when they first met. In January of 1996, they collaborated to form a search engine site called BackRub. This site, named for its unique ability to analyze the "back links," employed a new kind of server environment that used low-end personal computers rather than large expensive servers. Due to the lack of financial backing, the two creators had to find the technology and equipment anywhere and everywhere they could. 


In 1998, the two creators began to expand the project and enveloped their dorm room, the first data center, and a rented office. Despite the hyped up interest in dot-com companies in the late nineties, Google found few interested buyers. The new technology, which was better than current search technology, was not licensed and received very little interest. They called on a friend, founder of Yahoo!, David Filo. He confirmed that the technology was superior and offered some advice. He encouraged them to keep the technology and develop it themselves. After much thought, the two co-founders decided to go for it on their own. xiii 

They needed to find investors and found their first in an unlikely place. Andy Bechtolsheim, one of the founders of Sun Microsystems, was immediately intrigued by the two graduate students and their high-risk venture. Working together with family, friends, and acquaintances, Larry and Sergey had gathered close to a million dollars in equity. xiiiWith this money, the boys moved their operation to a garage in Menlo Park, California. There, the product, still in Beta, was receiving 10,000 search queries daily. xiii

Soon, with eight employees, the site was receiving 500,000 queries a day and had to move out of the garage. They received their first commercial client in Red Hat, who was attracted by Google’s commitment to running its servers on the open source operating system Linux. xiii

On June 7, 1999, Google announced that they had secured a second round of financing of about $25 million. They managed to attract an all-star cast for their board of directors ranging from Mike Moritz of Sequoia to John Doerr of Kleiner Perkins. These two directors were responsible for growing Sun Microsytems, Intuit, Amazon, and Yahoo! Soon, the dorm room monster was moving to their current headquarters in Mountain View California. xiii
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2.2.2 You Have a Friend in Google
Google became a hit as publicity, awards, and lists of potential clients flourished into reality. Through careful marshalling of its resources, the company had avoided the need for additional rounds of funding beyond its original venture round. Already clients were signing up to use their search technology on their own sites. The launch of the keyword-targeted advertising program quickly added to their growing revenue stream. xiii

In 2004, Google began its own email service, Gmail. This service included AdSense technology, which allows users to search messages and read advertisements that were relevant to conversations in mail. They also incorporated a system that increases memory for all account allowing users to store many years worth of information. In October we announced our first quarterly results as a public company, with record revenues of $805.9 million, up 105 percent year over year. They also signed a new expanded alliance with AOL Europe to provide a comprehensive and relevant search and advertising to approximately 6.3 million members in the UK, France and Germany. xiii 

In a rapid growth period, Google managed to buy many small software companies ranging from photo imaging, video, and music. They increased the number of research and development labs around the world and quickly began developing new software. They also have been active in the community offering scholarships, coding camps, and other intellectual opportunities. 
3. The Bad
The problems in technology are found often throughout history. As human beings, we often find new ways to repeat mistakes. However, it is a powerful tool to be able to take the mistakes of others and build on them. The two examples are drawn from great ideas that couldn’t be capitalized on. The mistakes made were complimented by an interesting mix of exterior environmental issues.

As I mentioned before, it is not always clear cut. The success of a traditional project may not be comparable to that of a very complex one. So, with that in mind, the following are well publicized mistakes that cost their clients a handsome sum.
3.1 Denver International Airport Baggage System

Denver International Airport was to be the airport of the future. Its design, capacity, and elaborate baggage system were designed to be models of innovation, effectiveness, and advancements on technology. Sadly, while the design and capacity were much improved from the nearby and formerly overtaxed Stapleton Airport, the baggage system was a complete failure. In fact, the entire system prevented the airport from opening for almost 16 months.

The intention was to emulate, in greater scale, the complex systems of San Francisco International Airport, Rhein-Main International Airport in Frankfurt, and Franz Joseph Strauss Airport in Munich. The automated system was not only designed to be quicker, but also provide a scheme that was supposed to provide more capacity. Sadly, after 16 months of delays and hundreds of millions of dollars, many of the airlines scraped the project. xiv
After 16 weeks of delays, Mayor Wellington Webb of Denver said “while deadlines do motivate some people, they don't work well for the computer programmers who must fix what's wrong at DIA.” The Denver Public Words Manager Michael Musgrave added, “Our approach no is establishing performance milestones rather than using calendar day scheduling.” The failure of the project was almost guaranteed as changes were being forced by the client months before the official opening. The contractor, BAE, was forced to deal with airlines’ needs and moving equipment around. They added more programmers to help offset the new tasks but little seemed to help progress. The city of Denver did not help the situation either as they failed to provide enough electricity to the system early on. This is a classic example of poor client contact and planning. xiv While the construction of an airport is fraught with last minute changes and complications, it was not reasonable to presume that financial backing would be enough to complete this project. Bringing more complexity to a project and then adding new programmers to try to speed up a project almost never leads to success. The new programmers have to be taught by the previously overtaxed workers and the whole project was slowed. In August 1994, Mayor Webb proposed in a letter that a fine of $12,000 for each day after the original deadline of October 29, 2003. This led to months of lawsuits and millions of dollars to be wasted. [image: image4.png]



3.2 The London Stock Exchange and TAURUS

The failure of information technology projects is not just a domestic issue. The London Stock Exchange was looking for a large scale 'dematerialization' of share certificates to create paperless trading and computerized shareholdings. TAURUS, or the Transfer and Automated Registration of Uncertificated Stock, was a major IT project at the International Stock Exchange, ISE, which was supposed to fill this need. The project was designed to be a database of investors and their holdings that incorporated promised reduced cost. The TAURUS project would be linked to 280 financial institutions serving a range of stakeholders from registrars, brokers, market makers, custodians, to large investors. 

The first plan, named TAURUS I, was intended to cover all share dealings, with a single computerized register of shareholdings to be maintained by the London Stock Exchange. But some of the main banks, NatWest, Lloyds and Barclays, who controlled over 80 percent of the share registration market share, were not in favor of seeing a centrally based database register. So the most obvious and easiest way to develop TAURUS was ruled out. xv
3.2.2 Environmental Concerns

The developers quickly learned that the environment surrounding the project was very touchy. There were many interests involved that included political, cultural, and financial. As the Stock Exchange found with the rejection of TAURUS I, it was not possible to propose a resolution that ignored the interests of any significant part of the community. Soon, the Bank of England set up the Security Industry Steering Committee on TAURUS. This group quickly began work on the new paperless computer system. xv

TAURUS II was a completely new project. Using original figures from the SISCOT cost/benefit report, the minimum development costs were at around £14.5 million with additional capital costs of about £3.5 million. The exchange announced, that “TAURUS would bring down the cost of dealing in shares, save £54 million a year by cutting thousands of jobs and secure London's future in world markets as a premier financial center.”  In order to justify the cost of the project, a lopsided cost/benefit analysis was done which listed an abundance of benefits and no full breakdown of cost. xv 


The project had a rough start as timetables were missed again and again. The proposed schedule was wrong in every matter. Soon, the London Stock Exchange had an embarrassing situation on their hands. They had dropped close to £75 million and no working system. They had scrapped a system that did work for one that cost a lot more and did not function. There was no concise scope with this project. “With 17 proposed systems, the designers behind Taurus tried to merge the ideas of too many people.” 


The project was officially scrapped after a combination of critical reports and memos from the two competing consultants at the Exchange, Andersens and Coopers & Lybrands. The London Stock Exchange finally found its answer with the SEAQ, Stock Exchange Automated Quotation system. xv

Beside an undefined scope, the project was doomed from the beginning since risk assessments and cost analysis was improper and incomplete. The geopolitical nature of both the stock exchange and the financial centers in London made an already very complex problem much more than that.

4. The Ugly

The past mentioned failed projects are an interesting pair since they were not for mass consumption. Both were combined efforts that were to be unveiled for public use. They were not designed to be commodities and thus no unique image comes to mind of what they would look like. 

Most would generate an image of electronic arms and conveyor belts for the DIA project and a mass of computer screens showing quotes for the TAURUS project. The next three I labeled as ugly because they are not the most aesthetically appealing. While this does not reflect their intent, it was something that was common to all three.

4.1 The Gavilan Laptop

Believed by many to be the first laptop computer, the Gavilan laptop of 1983 was an attempt to outpace everyone in creating a light yet durable laptop. It featured 64 – 128 megabytes of memory, a touchpad mouse, and a portable printer. Weighing in at 9 pounds without the printer, this computer was actually only a few pounds heavier than notebooks found today.
 It actually ran fairly well on its own GOS as well as MS-DOS on an 8088 processor. This was an interesting case because it was not the product that was flawed but rather the company’s management.
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At first, it looked as though Gavilan had made a fortune; they amassed $85 million in orders and were seen as tech geniuses. In 1982, the technology world had acclaimed the project and the company’s owner, Manual Fernandez, was sure of his success.  Sadly, While there were some questions about the machine right out the gate, they ended up with, a then whopping, $30 million dollars in venture capital and yet still ran out of money. xvi
4.1.2 Money, Money, Money…


The main issues with Gavilan stemmed out of poor management, not product failure. While they were able to raise $30 million in equity for the project, they still had the opportunity to double that and raise more than $60 million. The project managers decided to keep equity down and raised a little more conservative $30 million. Manual Fernandez actually said, “Unfortunately, we didn't anticipate how much cash we'd need as we were developing our new product. Things can and do go wrong.” xvi

One major problem came up when the single company that was equipped to manufacture the laptops has gone out of business. They had to find a new manufacturer and had to delay production. They had found that the drive had to be redesigned to work with the new manufacturer’s capacity. The company could not recover from these loses and on August 1983 had to file for chapter 11 bankruptcy. xvi

Also, due to improper risk assessment, the managers at Gavilan failed to research the state of their manufacturer. If they would have placed more effort into a proper risk management program, the amount of things that could go wrong could have been reduced.

4.2 Zenith MinisPort Laptop


As with the Gavilan laptop, the Zenith MinisPort was an attempt to bring new technology into technologically advancing market. It featured a built-in 640x200 LCD display and touted a 2-inch double-sided, double-density 720K floppy disk drive. The machine was raved to be the future of floppy disk technology and optimism was high. The RAM disk appeared as C: in DOS and allowed the laptop to run with no spinning disks, extending overall battery life and increasing dependability. Contents were safeguarded with the power off, though using a very small amount of current from the main battery.


The idea for the 2-inch, double-sided, double density floppy came from the movement of product miniaturization that was taking place at the time. It was thought to “use readily available 8" floppies, then 5.25" floppies, and later 3.5" floppies. Start out single-sided, and go double-sided when technology permits. Increase storage density as media improves.” xvii
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4.2.1 Giving Back to the People 
Nothing seemed to work as Zenith had hoped. Its backlit LCD monitor was hard to read in almost all conditions and the revolutionary floppy disk drive simply wasn’t reliable. In fact, the LCD display, while backlit, “lacked contrast and did not have an adjustable viewing angle, make it necessary to tilt the whole laptop to obtain the best view.” The floppy disks were a disaster from a logistical standpoint as well. First, they were incompatible with any other system and demand was low. Secondly, they were expensive to produce and the price tag was unappealing. Generally, a box of ten floppy disks was priced at $80, much more then 3.5-inch and 5.25-inch floppy disks. xvii
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Despite many revolutionary ideas and product features, the demand for the product was low. Due to the price premium, the potential buyers were resistant to change from old technology to the new. The failure of the MinisPort was very surprising considering Zenith Data Systems impeccable record throughout the mid to late 80s. The company was the nation’s number one laptop computer manufacturer and had won major contracts with both the Internal Revenue Service and the U.S. Air Force. The failure was soon followed by the selling of ZDS to a company called Groupe Bull, headquartered in Paris France. xvii
4.3 Apple iBook G3 Clamshell

Apple’s iBook G3 “Clamshell” was an attempt to grab the consumer and education laptop markets. The design was trying to cater to children and students thus providing fewer features then the more expensive PowerBook. It was available in a variety of colors and the first iBook G3 was “the first mainstream computer ever designed and sold with internal wireless networking.” It was deigned to sell to a very specific niche in the market and was less popular to portions of the market.


The original G3 Clamshell was unveiled in 1999 and was deigned to resemble Apple’s desktop model, the iMac. The durability was rated to be first class as Phil Schiller, Apple’s Vice President of Marketing, demonstrated by taking a leap from height with a G3 in his hands. The iBook’s ports were placed uncovered on the outside, as a cover was thought to be fragile. It had carried a marketing slogan of “iMac to go.” The iBook G3 was the first Mac to use Apple's new "Unified Motherboard Architecture", which reduced the number of containing parts, concentrating all of the machine's core features into two chips, and added Accelerated Graphics Port and Ultra Direct Memory Access support.
4.3.1 The Next Generation 


The iBook G3 Dual USB, in 2001, and the iBook G4, in 2004, models soon followed the G3 “Clamshell”. Both were completely redesigned and contained upgrades in processors, memory, and durability. They used L shape hinges to reduce their screen height. The bold colors and radical design was abandoned for a more conventional, yet modern, white and translucent polycarbonate shell design. The G4 also included slot-loading optical drives, a solid white case and keyboard, and the Power PC G4 processor chip. xviii[image: image8.jpg]




While profits were not as high as Steve Jobs would have hoped for, his assortment of Apple iBooks stayed on the market until May 2006 when the MacBook and MacBook Pro went to market. In fact, the newer MacBook models took from the more successful iBook G3 Dual USB and iBook G4 models. While not a complete failure, the aesthetics, features, weight, performance, and pricing combined with market strategy made the original G3 project a marginal failure. Apple was unable to convince the market that the Clamshell was worth more then the better performing PowerBook despite best efforts. The computer was ill priced for the sector it was trying to pursue as children and students are generally less inclined to spend much on a computer. Also, it was not helpful to have the original G3 Clamshell labeled a toilet seat computer for its distinctive design. xviii
5. A Common Thread
There is a common thread to all the projects that failed. They were all improperly managed. The problems with the Denver International Airport Baggage System would have been much less complex had the project managers worked to maintain proper communication and shared their resources equally. The change of requirements could have been less drastic if managers in different areas of the project been able to communicate with those helping with Airport design. Being that the baggage system was seen as a separate project from the airport itself, there was little or no cooperation and consistency. Also, the deadlines set by political and commercial figures were not researched and unfounded. The increase of programmers to the project was also a sign of poor project management. As we have seen in the past, adding more programmers will normally not increase the speed of which a technical project can be finished. The new workers have to be given time to digest the code that they are expected to help finish. The coders that are currently with the project have to now contend with teaching the new programmers as well as finishing the work already there.

The London Stock Exchange was a case where the developers failed to research the product’s environment. While the overall idea was well taken and even expandable, the means were a subject of debate through 17 prototypes. The managers also failed to create a contingency plan. The exchange had a working, although a bit complicated system that could have been revised in emergency.  However, being that the exchange wanted to create a new image of advanced technology and enhanced functionality, they ruled out that option. Essentially, it was their way or else. 

Also, the improperly completed cost / benefit analysis was one of the most impacting decisions made. The lack of hard numbers on costs made the entire process problematic and made it much more difficult to gauge progress. By creating the timetables, the project managers tried to speed up the process but failed to consult with the workers, and like the DIA Baggage System, created unrealistic expectations.

5.1 A Commodity Market
The Gavilan, MinisPort, and Apple iBook G3 “Clamshell” were all created to be the next big thing. The Gavilan was almost the first commodity laptop computer, the MinisPort could have brought about a revolution in disk technology, and the iBook G3 could have changed the design and look of computers forever. However, each managed to fail in a separate aspect of product management. xiv
Initially, Gavilan’s founder, Manual Fernandez failed to create a proper risk-management plan. He had an opportunity to raise a considerable amount of equity for the company’s initial offering and chose to remain conservative. He planned to have nothing go wrong with his project’s initial production and thus, failed to plan. A debt to equity ratio is important in this case. xvi This ratio, which is simply your total debt over the total amount of the company’s equity, is a delicate balance kept by managers. While there is a significant need to keep your debt to equity ratio low, it is also important not to issue too much equity outside of the organization. This could lower the stock price of the company and upset current investors. However, the managers at Gavilan simply put too little equity together for their project. They went into an unfavorable debt to equity ratio and had to go into chapter 11 bankruptcy. xvi
While some subtle similarities do exist, The MinisPort had very different problems when compared to the Gavilan. Zenith had created a product that was over-hyped. Being that they were already a top producer of laptop technology, they tried to market this laptop without enough product development. The main flaw was the backlit LCD display; once promised to be exceptional. It was not adjustable making the everyday use very straining on the eyes.  The marketing of the disks was also a little strange. They introduced a new technology at too high a price when a cheaper alternative was available. 

The Apple iBook G3 “Clamshell” was an attempt to introduce a product for a very specific market. Its aesthetics were appealing a portion of the market that wasn’t currently being targeted. However, this portion of consumers was not willing to pay premium prices set by Apple’s management. It was not the original design but a follow up on a previous product, the iMac. This combined with good advertising; it was hard not to spot a Mac on popular television shows and movies. xviii
All of these products were attempts to move themselves out of current market thinking and present technology advancements. However, they failed to provide those great features at the deadlines they promised. Many also failed to meet customer expectations from marketing and advertising that took place before the product was even finished.

5.2 How the Net was won

The projects that succeeded also had some similarities. The use of good project and strategic resource management was vital to the success of both situations. For the Internet, and its various subprojects, the managers had to be very careful. There were many organizations in academia, government, and commerce that had very different ideas of what the finished product was supposed to be. Unlike the managers of the TAURUS project, the Internet was developed in phases and was under no major time restraint. Recalling the past failures, it was common to see in a lot of high profile projects; timelines are not always made with the input of the frontline managers. 


Too often, those who are not familiar with the specifics involved with their work pressure managers into unreasonable deadlines. It is very practical to set deadlines and goals that work and not just because it sounds good. While it is often not possible to convince those running a project that more time is needed, it I possible to justify these need with facts. 

The Internet was all started on one small basic technology and expanded. It began as a basic project where files packets were exchanged from two computers running at the same time. Eventually it expanded into the powerful tool of modern communication that it has today. Google also had a small start up. The original site was fully contained in a dorm room at Stanford University and maintained by the two devoted creators. The concept here is that regardless of how mediocre the idea may be, successful projects aren’t always rushed into existence with all the bells and whistles attached. Sometimes, it takes time, and many smaller iterations and versions, to create a technology masterpiece. The need to rush our idea into market without proper and objective research generally does not lead to success.


Another tool employed by both successful projects was the good use of resources. The researchers working on the ARPANET were well financed and given great support. Those working with the early commercial applications were able to use what technology they had available and make it work for their needs. After all, E-commerce is a major industry and gaining a lot of attention in the world stage. Google has fed off of the success of the first project. They found a niche in the special type of search service they provided and the innovation of the new technology they created. However, they did not have the financial support or know how in order to make the project work. The work they did gathering financers and investors to generate the one million dollars of equity was a small first step. They had to use the money they had generated to make much more. Slowly, being thrifty and careful helped them grow; the project was moved into the garage of a house. It is also important to note that Google Inc has not raised equity more than twice since conception.


As was alluded to earlier, sometimes there could be too many workers on a single project. It seems to be a belief today that as the number of individuals increase, the amount of work that is accomplished will as well. Small project teams that worked together closely to build on one another’s strengths and downplay the weaknesses built the Internet. Google is still using a method of project management that calls for small-specialized teams and not armies of nondescript programmers. The scope of the project should b determined and all members should work within its guidelines. If new requirements change the work being done, it should be noted by the entire team and either worked through or saved for a later version. 


While the Internet was designed and implemented by many members of academia, government, and business, Google Inc has been a success as an individual company. The maintenance of company beliefs, environment, and standards has been vital to its success. Even today, the executive boardroom’s table is a used ping-pong table. The company has also continued to sponsor major gaming events, Star Trek conventions, and coding camps. The culture at the current Googleplex headquarters is loose, laid back, and surprisingly productive.xiii
5.3 What Now? Looking to the Future.

The future for the industry is very promising. As the need for information technology is expanding without an end in sight; it has done so without a clear direction. The expansion of using tools within other tools like the recent explosion of videos on the web with U Tube and Web TV has prompted Google to further its offerings. The new innovation within cell phone technology now is advertised to allow the owner to watch full-length television shows and even surf the net. Also, the promise of the newly created biotechnology and nanotechnologies will require a highly skilled labor force for their tools and implementation.
The continued study of motivators, Return on Investment, and financial planning are important to all computer scientists. The art of surviving in the current landscape requires those who work within this field to be able to adapt to the environment as it changes.
6. Appendix
1. How does intrinsic and extrinsic motivation apply to the field of computer science as it becomes more of a commodity industry?

a. The need to study and improve intrinsic motivation techniques is growing.

2. How did Google get its start?

a. It was established by two Stanford University Graduate Students in a dorm room.

3. What was the main reason for Gavilan’s failure?

a. Not enough cash flows.

4. Denver International Airport’s Baggage System was developed to be superior to what current airport systems?

a.  San Francisco International Airport, Rhein-Main International Airport in Frankfurt, and Franz Joseph Strauss Airport in Munich.
5. What happened with the iBook after the original G3 “Clamshell design?

a. It was completely redesigned into the G3 Dual Port.
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