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Abstract

“Nothing can exist without a reason, and everything that exists has to be in harmony with everything else that exists".
- Leibniz
The Philosophy, Theory, and Practice of Computing is changing the whole of society in all of its aspects. 

Our lives, and identities, are being shaped and influenced, on a global scale, by technology which continues to develop at a massive rate. Whether these developments are for good or for ill must be our choice. We no longer know the human part of the future that we share with technology. I believe that technology in itself is neutral. Our actions determine its use and it has therefore become the facilitator of our growth as a society. We can use it to enrich our lives or to let them lose all meaning [Handy95]. How the human identity fares during these technological times is up to us.
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Introduction

Computing provides new foundations for society.

It was from this one broad outline that my project was born. This was the starting point of my journey which, over time, grew and developed into this project.

1.1 What is it about?

If one looks at the complete picture, then the overall theme that this project is intended to address is a very broad one indeed. The world itself has truly become a global place and the computer has taken a very significant role in that place. When something becomes so significant in our lives, it is sometimes hard to see how vast its effects on us can be. This project tries to address some of these issues by focusing on the realisation that the computer is the fundamental force of our society. It has proceeded among a wide, but related, range of topics that sometimes appear to be worlds apart. It hopes to delve into the effects of technology on our lives and to show that “the use of technology in turn leads to fundamental changes in what we do, and ultimately in what it is to be human” [Winograd90]. 

1.2 Why did you choose it?

What attracted me to this project was the fact that it would allow me to address foundational issues that are crucial and fundamental to the development of society. I was also attracted to the fact that it was up to me to investigate and develop my own thought process into what this title meant to me. Therefore, I was able to choose the topic which most appealed to me. The journey itself has been an educational catharsis. It has permitted me to delve into an area of great interest: the cause and effect of computing on society. Thus, it has allowed me to bridge my interests in social issues and policies, computing, and the nature of humanity itself.  

1.3 Aim of the project

The main aim of this project is to show, in some way at least, why and how computing is providing new foundations for society and, at the same time, educate myself more on some of the most fundamental questions of our era. From the outset I have been lucky enough to read many key books and articles by people such as Descartes, Heidegger and Popper. These people, and many like them, have influenced society and its direction a great deal, especially in our own field. During the project there has been no one easy direction to take, as the causes and effects of technology on society are vast and varied. I have tried to remain focused and open minded throughout so that I could give a fair and non-biased view of my readings, and therefore to provide a new direction in thought to a most interesting topic.

1.4 Project Overview

Chapter Two

The first chapter of this project, the analysis, gains some insight into the material that I have read, and how this material has influenced me and led my train of thought. It takes a look into how the effects of computing, by providing new foundations for society, will be noticed. It then proceeds and takes a look at what the meaning and indication of these changes are; have they happened before and what will they mean for us now.

Chapter Three

Chapter Three highlights a case study that I have chosen which illustrates, in practical terms, the information that is contained within chapter two. 

Chapter Four

This chapter presents the methodology, which outlines the techniques, methods and ideas used in the development of this project.

Chapter Five 

Chapter Five describes the design and implementation of the Web site that accompanies this project, detailing the tools and techniques used.

Chapter Six

This chapter presents a summary of the major issues addressed in this project and outlines the achievements gained.

1.5 Acknowledgements

I would like to thank my supervisor, Dr. Mícheál Mac an Airchinnigh, for all his help, support and encouragement throughout the year.

I would also like to thank my family for putting up with me and believing in me, and my friends for encouraging me. Especially Shane and Barry for loaning a poor student the use of their WAP phones; Niall, who has travelled the long road of college with me, and Katie for always encouraging me and keeping me sane. 

Analysis

2.1 Outline

This chapter is an analysis of my reading. It aims to gain some insight into the material read, and in what ways this material has influenced my opinions and led my train of thought.

2.2 Analysis of my reading

As a computer scientist, the rational train of thought has been instilled implicitly in me from the early days of my learning. This train of thought is deep-rooted in the computer science field and the ramifications of this are fundamental. Yet before I looked into what way the computer science mind thought, I wanted to delve a little into what a computer scientist is. The notion of a computer scientist is not one that is easily defined, even to a person who is one. On a broad level, one could suppose that it is someone who helps in the design and maintenance of systems. These systems are based on some aspect of life and thus model it in some shape or form. One would assume that these systems then enter society and become a part of it. Could one therefore say that the computer scientist has a direct role in the functioning, and perhaps direction, of society? Given the hugely significant role that the computer has taken in our modern day society, and the fact that computer scientists are the designers of computer technology, do we have an obligation to become more aware of the impact that our profession is having on the world around us? One thing is clear: The impact of computing is having a greater and greater influence on society as a whole, and as it continues to do so, many questions for us as computer scientists will continue to arise. Perhaps it is time to fully understand and appreciate the effect that computing is having on society. It is to this end that I hope to explore, and hopefully to show, why and how computing is providing new foundations for society. 

2.2.1 How will we know that computing provides new foundations for society?

The way we think, or have been trained to think, will have a profound effect on the way we will act. The tradition of rationalism, stretching back to Plato but more often associated with Descartes, has been the mainspring of Western science and technology. Descartes’ questions still affect us, even though we do not accept his doctrine as a whole any more [Wollaston60]. His ‘Discourse on Method’, from which emerged not only the Discourse but the whole Cartesian philosophy, assigns four rules which are fundamental to the rationalistic train of thought:

· to accept as true nothing that I did not know to be evidently so

· to divide each difficulty I should examine into as many parts as possible

· to conduct my thoughts in an orderly fashion, starting with what was simplest and easiest to know, and rising little by little to the knowledge of the most complex

· to make so complete an enumeration of the links in an argument, and to pass them all so thoroughly under review, that I could be sure I had missed nothing

Descartes made the important distinction between the way the world is and the way we perceive it. His teachings highlighted the deceptiveness of the senses and the realisation that the only true fact that one could be aware of is that one exists, his ‘cogito ergo sum’. I believe that this realisation, the fact that our senses may deceive us, is the most important argument of the rationalistic train of thought. This was the starting point that Descartes was looking for in his search for ultimate truth, and as a result he accepted nothing above the notion of ‘I think, therefore I am’ as true. To this end he resolved to reject as absolutely false anything which gave rise in his mind to the slightest doubt and so rejected as false all the arguments he had up till then regarded as conclusive. The meaning of this for us as computer scientists is that, for each difficulty we examine, we should suspend our judgement and any preconceived ideas that we may have before we begin so as not to arrive at a false conclusion. By reading Descartes’ Discourse, it has allowed me to understand his principles and to thereby understand what has been instilled in me but never really understood explicitly. It has allowed me to fully appreciate the scientific method and to come to terms with just how important it is within the industry to which I am a part of.

It was an important starting point for me as “rationalistic styles of discourse and thinking have determined the questions that have been asked and the theories, methodologies, and assumptions that have been adapted” [Winograd90] throughout our society. Rational thinking has been our way of thought and influence for many years. Our way of thinking is reflected in the external world in how we act upon it, and as Descartes pointed out our perceptions of that external world are based upon our senses, which sometimes deceive us. Rationalistic orientation pervades computer science and the technological field as a whole. I believe that the use of technology is shaping society. It is changing it in all of its aspects. Could we therefore assume that we, as designers, engineers, and innovators of technology, are shaping society? Or perhaps we are not shaping it, but moulding it to fit with our perceptions of what it should be. These were some of the questions that arose in my mind after reading into the rationalistic view of the world, when it slowly became apparent that, as [Dahlbom93] says, “to follow rules in our thinking is to control our thinking”.

From the outset of this project, it was the title Computing provides new foundations for society that has directed me. Thinking rationally, I started to delve into what exactly the title meant to me, and that meant dividing it up into as many parts as were possible or was necessary. The title is not that computing provided, or that it will provide. It is that it does provide. In other words, it is providing now. We are in the midst of those new foundations. These words ‘new foundations’ implied to me a new basis, or a new start, from which to proceed from. It would suggest, as [Roberston98] implies, “the beginning of a fundamentally new form of human society…a new level of civilisation”. Whether this is a good thing or a bad thing is harder to tell. Yet it was the word ‘society’ which took most of my attention, as it seemed to me to be the crucial word in the title. Society is a large system made up of different parts [Dahlbom93]. To understand a system, it is necessary to understand the subsystems of which it is made. Technology itself is a subsystem of what it is to be part of humanity [Alcorn97]. To me this is a crucial point. If computing provides new foundations for society, it must add something onto or change in some way the system to which it is already a part. The subsystem is connected to other subsystems, which in turn are all part of a system. A change in one part of the system is felt by and affects other parts of the system. We judge the significance of a new invention in how it fits into and changes the system or network. Many innovations are minor – they simply improve some aspect of the network without altering its structure. Other inventions, such as the computer, are radical innovations that cannot be understood in terms of the previously existing network [Winograd90]. If they provide new foundations for society, they must, in some way, open up whole new domains of possibilities for the network of human interactions and alter the social organisation of knowledge. As computer scientists our actions must have implications for technology which is a subsystem of the system that is humanity.

Yet what exactly is a system? According to [Neelamkavil87], a system is “a collection of interacting elements or components that act together to achieve a common goal”. They are vital and integral parts of society at large and they help to determine ways in which the things of the world are categorised [Aleksander84]. The physical world is itself a system, and contains innumerable systems within it. A system can be seen as an aggregate of two or more physical components and a set of disciplines or procedures by means of which they interact [Alcorn97]. When a single event occurs, it causes other events to occur. Each of those events will have consequences, causing, in turn, other events, so that the occurrence of a single event spreads its influence in ever-widening patterns, affecting in some way every element of the system in which it exists. The effects of computing, by providing new foundations for society, would have consequences throughout the system and would therefore have to change the whole of society in all of its aspects. Perhaps, so much so that the continued functioning of society would become dependent upon it [Friday99]. If this is the case, we should expect it to be accompanied by scientific revolutions that produce deep and fundamental philosophical innovations, radical changes in our understanding of the universe and in our relation to it [Roberston 98]. The bewildering complexity of the world is handled by dividing it up into systems, each system being further analysed from the top down to its lowest functional elements [Dahlbom93]. The system is out there, in the world. Its boundary and function are objective, for us to discover and analyse. Is a major part of our job, as computer scientists, to represent the system truthfully in our minds by constructing a corresponding symbolic system, and if so are we adequately trained enough in the process? When designing systems, we will have to be aware of the way in which the system will change an existing practice, and we will have to be concerned with the difficulties involved in having the new system find its place [Dahlbom93].

If computing does indeed provide new foundations for society, it must change the way we view the world in which we live in. As the use of technology changes human practices, our ways of speaking about that technology change our language and our understanding. This new way of speaking in turn creates changes in the world we construct [Winograd90]. In other words, language allows for the invention of technology but technological inventions may also alter language, and thus our perception of the world. This is a very important detail. The idea of sentences as representations of facts, language as a picture of the world, has played an important role in the development of modern logic [Dahlbom93]. We create our world through language [Winograd90] and it can therefore be seen as the primary means of creation and transmission of ideas [Mac an Airchinnigh97]. The rationalistic tradition regards language as a system of symbols that are composed into patterns that stand for things in the world. Sentences can represent the world truly or falsely, coherently or incoherently, but the ultimate grounding is in their correspondence with the states of affairs they represent. Rational behaviour is seen as a consequence of choosing among alternatives according to an evaluation of outcomes [Winograd90]. The modern western worldview is a rational view of the world. We think and develop in a rational manner. As a computer scientist, I think rationally. Therefore, whether or not I realise it, I act rationally. By introducing explicit rules that tell us how to express ourselves we are better able to arrive at a truthful understanding of the world, and hence we can develop more exact representations and avoid misunderstandings in communicating about the world. By thinking rationally we speak rationally, and by speaking rationally we act rationally.

The computer, like any other medium, must be understood in the context of communication and the larger network of equipment and practices in which it is situated. Computing can be said to be a technology that operates in a domain of language although they are, according to [Winograd90], “incapable of making commitments and cannot themselves enter into language”. Although the computer may tell the user that it is saving or printing or mailing a document, and the user may assume that the computer will follow through with its process, the computer itself is not making linguistic commitments to the user; the designer of the computer is. The computer merely acts as a messenger, relating those commitments to the user. Can it therefore be taken that it is not the computer itself that provides new foundations for society, but the uses the user finds for it? The computer would therefore be seen as the facilitator of these new foundations. Its effect on our society can be noticed in the way that new uses of terms such as ‘information’, ‘input/output’, and ‘communication’ has arisen. The introduction of these new terms and phrases allows us to better understand that with which we have been exposed to. The technical jargon gives shape to our commonsense understanding in a way that changes our lives [Winograd90]. We need to have a way to express what we know and language is that way; it is the carrier of knowledge between individuals. In his 1927 work “Being and Time”, Heidegger points out that in the present, things are made manifest through our use of language to articulate the meaning of our situation [Heidegger]. Language shapes the way we view the world. This idea in itself, the idea that language represents our thoughts and hence will dictate our actions and views, raises other significant questions. If computing does provide new foundations for society, will we need new forms of language to purposely reflect this? Will the onset of a new way of life, a new world, a new foundation, be understood in the context of the old and if not, how are we going to go about making it so?

We now live in an information age and computer technology remains an information technology. We are in the middle of an information revolution, and we are only beginning to understand its implications. Never before has information been produced at such a staggering rate, and the rate is increasing rapidly. To produce information, we have to interpret what we experience and make explicit what we know. By doing so, we create opportunity for others to share with us what we see, what we want, know or believe [Dahlbom93]. This explosion of information was spawned by the extraordinary development of modern computer technology [Roberston98]. Computers store vast amounts of information and we use them to process, communicate, store, and keep track of information. Yet information is not the key to power in the Information Age – it is knowledge [Solove00]. Information is somehow related to knowledge, but it is not the same. Information is something that gives knowledge; something that is related to the communication, transmission, or dissemination of knowledge [Dahlbom93]. It consists of raw facts. Knowledge is information that is sifted, sorted, analysed. 

 In our culture’s common-sense theories of knowledge, what we know is a representation of the external world, and this external world, as we have indicated before, is described through and in language. Assuming that computing provides new foundations for society, we can postulate that these foundations can be seen as new representations within this external world. New foundations will provide us with new ways of looking at the world we live in because they will alter that world. The world we perceive is the world we live in. Our world will change if our perception of it changes, if we develop a new way of looking at it, and it is language that shall help us to do this. The world we experience is more interesting than the real world. To us it is the real world [Dahlbom93]. We tend to be blind to differences in perspectives. We go around taking for granted that people view the world as we do. Perhaps this is an important point for us to remember as computer scientists, since we must be aware of other people’s views in the design process. We must realise that the requirement analysis phase of a project is probably the most important phase. The first thing to recognise is that different people have different views, and that different answers grow from the concerns of different individuals [Winograd90]. Based on information gathered through perception, our brain somehow stores facts, uses them to draw conclusions, and updates them on the basis of experience. Knowledge is always the result of interpretation, which depends on the entire previous experience of the interpreter [Winograd90]. Our perception of the world does not coincide with the world itself. The world itself is out there; our experience of it is in here, in the mind. Everybody will have their own interpretation of a situation, due to their own perception plus other external factors. It will be through the medium of language that these interpretations form ideas, which will in turn form actions. The mere possession of information does not give one power; it is the ability to process that information and the capabilities to use the data that matters [Solove00].



This information and knowledge is reinforced to a high degree by the written language. The act of writing is one way of making things explicit. Occidental writing and books are constructed to proceed step by step (word by word, sentence by sentence, paragraph by paragraph, chapter by chapter, and so forth) from an initial statement toward a final statement. The movement is physically left to right, front to back (relatively speaking), and top to bottom. The reader must follow a linear sequence from beginning to end that reinforces the ideas of cause and effect, temporal linearity, and beginning-to-end direction. In other words, it can be seen as a reflection of the rationalist manner to conduct thoughts in an orderly fashion. Indeed, the very use of the word ‘progression’ within our society indicates the Western predisposition toward viewing the world as a ‘forward movement’ of events (cause and effect) through time. Every action has a reaction, and each reaction becomes an action, creating another reaction [Alcorn97]. Therefore, we can see that the act of writing reinforces what is in our minds; it helps to make thinking explicit, and it is through this that we can observe changes within our society. According to [Winograd90], “computers are not only designed in language but are themselves equipment for language. They will not just reflect our understanding of language, but will at the same time create new possibilities for the speaking and listening that we do – for creating ourselves in language”.

In this section, I started off by examining the rational orientation of the scientific field as a whole. I then moved onto the meaning of the title and wondered, if computing does indeed provide new foundations for society, how will it become apparent to us? How will we recognise the fact that something will change the very foundations, atmosphere and texture of the society we live in? This was not something that came easily and this was due to the fact that it was concealed by its obviousness. In the end, it became apparent that if computing does provide new foundations for society it will be reflected first in a change of thought which, in turn, shall change the view of the society to which we are a part of. The way in which this new form of thought will manifest itself and become apparent to us is through the medium of language. The language gives us an indication of changes in the system to which we are a part of. The way we think helps to direct our actions. We communicate through language and thus new ways of thinking and viewing our world will be reflected in new ways of speaking and communicating. In the next section, I will take a look into what the meaning and indication of these changes are; have they happened before and what will they mean for us now.  

2.2.2 Evolution not revolution

To say that computing provides new foundations for society is really, in essence, to say that it is a force for social change, and that this change is outside of society’s control. The computer has become a fundamental part of our culture; so much so in fact, that at any time the continued functioning of our society is dependent upon it [Friday99]. People, I think, would like to disagree with this statement, but the fact of the matter is that it is becoming more and more obvious.

In the last section, I mentioned that technology is a subsystem of what it is to be part of humanity, and that if computing provides new foundations for society, it must add something onto or change in some way the system to which it is already a part. Perhaps I now need to extend this thought and say that the subsystem that is technology has become the system humanity. They have both become intertwined and are now, in some respect, one and the same. This may seem like a bold statement, but humanity is, in essence, autopoietic. In other words, this means that the essential characteristics of a living system (i.e. humanity) is that it is a collection of components constituting a unity that can live or die [Winograd90]. Technology would be very much considered one of those components that constitute the unity of humanity in modern-day life, and without it the system would die. This can, in some ways, be further illustrated if we follow the thoughts of Heidegger, who says that our interactions with other people and with the inanimate world in which we live put us into a situation of ‘thrownness’. Objects and properties are not inherent in the world, but arise only in an event of ‘breaking down,’ in which case they become ‘present-at-hand’. If we contemplate the meaning of this, we will realise just how much technology plays a part in our modern day lives. Imagine modern life without something as simple as the mobile phone. This is only a basic example to serve the purpose of highlighting the point, and although the absence of mobile phones would hardly cripple society and grind it to a halt, it would in itself be quite a backward step. We will only truly be aware of how much technology does play a part in our lives if something happens to the system, if it breaks down. Then the system shall become ‘present-at-hand’ and we will realise just how dependent upon it we were. Perhaps it is not just enough to say that computing provides new foundations for society, but that it is fundamental to society and in certain ways one could consider it the essence of society.  

I have now taken the view that humanity and technology are indeed intertwined together, and rely on each other to a large extent for mutual coexistence. Unless there is a major upheaval and regression of society, one can no longer, in my opinion, exist without the other. I mentioned above that computing, by providing new foundations for society, is a force for social change outside of society’s control. Yet why is this the case and how did we come to it? Surely technology is created by society and therefore society controls it? Is technology, as [Alcorn97] asks, and all that comes with it a natural consequence of our humanity or is it an artificial construct, separate from the natural way of doing things, and perhaps, in direct opposition to nature itself? This to me is the critical question, as it is asking just what exactly technology is. Is it natural or unnatural? The context of a thing is the way one sees that thing based on preconceived ideas, and the answer lies in the way in which we perceive and view technology in relation to ourselves. Is our technological development unnatural and against nature, or is it a natural progression of the species along an evolutionary path? The answer, I think, is a bit of both. 

Technology, for most, is not really considered part of human evolution as such, as it is seen as unnatural or artificial. Most people, when thinking of evolution, associate natural organisms, and dwell on terms such as ‘survival of the fittest’ and ‘natural selection’. Natural selection is the evolution by the survival of the fittest with inheritance of their fitness by the next generation. It is the process by which some individuals contribute more offspring than others to the next generation [Chambers Dictionary]. The reasoning behind this is that as traits occur, if they are useful, the organism with the trait has an edge over similar organisms without the trait and, through time, more of the organisms with the trait survive than those without. This is how evolution works naturally. Yet human beings have never been content to wait around and let Mother Nature to do her work the typical way. As an evolving species, we seem to be always in a hurry. We seem to be too interested in progressing to wait for nature to supply us with the internal devices that we need to progress [Alcorn97]. We have always evolved externally to our bodies as well as internally through the process of natural selection. Rather than grow evolutionary changes, humanity manufactures them and because of this we evolve rapidly and we evolve externally [Alcorn97]. This has never been as noticeable as it is now in our modern-day society. We are using technology to evolve faster than we ever have before, and with the advances in computing come advances in all different areas of society. 

Therefore human evolution, which is a natural process, is being advanced by technological development, which is an unnatural process. Technology is advancing human evolution by speeding it up, and as such one has to say that computing is providing new foundations for society by facilitating its growth. But what is the cost? As an organism becomes more specialised and therefore more efficient at survival within a given environment, it also becomes more dependent on the specific environment for its survival. That means that outside the specific environment, it has difficulty surviving [Alcorn97]. We have instilled the computer in our culture to such a high degree that, put simply, we need it for the continued functioning and for the continuous evolution of our society. That is why the use of technology in turn leads to fundamental changes in what we do and ultimately in what it is to be human. We have embraced it fully and it has become the foundation of our society. According to [Roberston98], “the invention of the computer is one of the pivotal events in the history of civilisation”. It is a radical invention whose existence has altered society. This has often been called the age of information, and for once a popular label is correct. As we stand at the threshold of an age structured around information, we are only beginning to realise the extent to which our lives can be encompassed within its architecture [Solove00]. Information can be seen as the key to the continued advancement of our society. It is the necessary element for our survival. As we have mentioned before, information is something that gives knowledge. The evolution of human history has been strongly influenced by the growth of human knowledge, and it is extremely likely that this will continue to be the case [Popper]. Yet can we say that we have ever gone through this upheaval before? Perhaps we can look to and learn from our past for guidance in our future.

The impact that the computer revolution is having is not unique in history. At least three inventions in the past – language, writing, and printing – had effects that were very similar to today’s computer revolution. Each of these inventions decreased the effort and cost required to produce, store, and distribute information, thereby causing an information explosion very similar to the one being created today by the computer revolution [Roberston98]. The resulting effect of each revolution was the spread of information, and thus knowledge, to a far greater and wider audience. Each one, in its own way, can say that it provided some sort of new foundations for society as it was then known. Can we therefore assume that civilisation is limited by information, and without it its advancement will not occur? The answer I believe to this question is yes. The fundamental reason for this is quite simple – civilisation is information [Roberston98]. Without it we will not and cannot progress. Most of the factors that characterise a civilisation are forms of information. They are generally limited more by lack of information than by lack of physical resources. If we look back through history, we will see that each invention is closely associated with the beginning of a fundamentally new form of human society [Roberston98]. For example, with the invention of the printing press in 1453 came books, and with books came the freedom of knowledge [Alcorn97]. No longer was knowledge only confined to the clergy or the rich. Books gave the means of mass communication and public unity, and changed our ideas about thinking and language. Each of the inventions caused the increased availability and freedom of access to information. This in turn resulted in increased learning. So therefore, if we see that the effects of the computer revolution are not unique in history, what makes it so different this time from the previous inventions in our past? 

In Charles Handy’s book, ‘The Age of Unreason’, he states that “changes this time are different. They are discontinuous and not part of a pattern”. In other words, they are radical changes. They cannot be understood in terms of the previously existing network, although we are aware that the effects are taking place. The reason for this is that, according to [Roberston98], “the invention of the computer is the most important event in the history of technology, if not in history”. This is because of both the incredible breadth of its impact – it touches everything – and for the depth of the impact – virtually everything it touches is changed beyond recognition. The resulting effect of this, compared to revolutions of the past, is that the computer revolution has allowed access to a far greater volume of information at far greater speeds to a far greater number of people. Each revolution makes use of knowledge already established, and thus each one is an advancement of the previous one. Never before have we been able to manipulate and have available to us such huge stores of information as we do now. With this availability comes a heightened possibility for progress and development of still other technology [Alcorn97]. In this respect, we view the computer revolution as unique and fundamentally different from anything that has come before.

One must be aware of the fact that something which does touch and effect everything in our society, and which is fundamentally different from anything that has come before, must push existing ethical and moral ideas into unpredicted areas, where it is far from certain just which rules apply [Roberston98]. The technology in itself, breathtaking though it might be, is not very important compared to the fundamental philosophical questions that it raises for us as human beings [Mac an Airchinnigh96]. Technology reshapes a society and as an evolving species humans should expect change. The changes in social structure that result from technological innovation will determine to a large degree the quality and kind of life available to us in the future [Alcorn97]. Such reshaping though must be universal. It must take place in common with others in the society that is evolving and of which we are a part [Mac an Airchinnigh97]. Yet we are all prisoners of our past. It is hard to think of things except in the way we have always thought of them [Handy95]. As our world becomes more technologically immersed, it is likely that more and more people will become or feel alienated. This alienation is often due to the fact that there is no room for their purposes or goals in our scheme of things [Handy95]. The more technologically advanced we become, the stronger the foundations that computing provides for society will become. We will see a constant reduction in the time between one major development and the next. Our world is not only changing, but also the rate at which it is changing changes. The result is less and less time to assimilate the changes as they take place, less time to adapt and ultimately a rising resistance in the individual [Alcorn97]. This resistance to change is known as homeostasis, and it refers to an individuals preference for the status quo. 

“Homeostasis: The tendency for the internal environment of the body to remain constant in spite of varying external conditions” 

[Chambers Dictionary] 

This resistance to change manifests itself in people’s fear of technology. The fear of technology and the accompanying homeostatic reaction are rooted in no single cause, but the effects that they produce may hinder the continuous development of society as we strive towards a truly globalised world. Computing, as we have seen, does indeed provide new foundations for society, but we have to be sure that these foundations are properly set. I believe that technology is a facilitator for social change and as such, its use must be properly channelled for the benefit of the society. If one does not lay proper foundations, then everything else that is built on top is susceptible to falling.


So where does this leave us as a society? What does it mean for us and what are the implications of it? The issues raised by the impact that computing has had, is having and will have on our society are vast and varied. There are no easy ready-to-hand answers for any of them as technology and society have become as one, relying on each other to a large extent for mutual coexistence. Advances in scientific and technological knowledge, spawned by the information revolution, have given rise to widespread global changes in patterns of human social organisation and social interaction, which in turn have led to social structures which further the growth in human knowledge [Popper]. Do we, as a global community, have any guidelines for the groundwork we wish to lay? The most important aspect is that these new foundations should benefit society. This in turn would therefore hopefully foster the emergence of an open society. The open society can be brought about only if it is possible for the individual citizen to evaluate critically policies of that society to which they are a part of. It is a society based on the recognition that nobody has a monopoly on the truth and that that different people have different views and interests. It is characterised by the rule of law, respect for human rights, minorities and minority opinions [Soras]. We have to be aware that without resistance in our lives, we would have no reason to strive to overcome problems and there would be no growth, either in society or in the individual [Alcorn97]. It is important to note that it is the individual who refuses to accept the directions of society at large that is important to us here [Alcorn97]. It is tempting for society to try to impose its priorities on everybody in the misguided attempt of forcing greater change. The strategy will however be self-defeating if our goals, or society’s goals, do not fit the goals of the others. They may have to comply but they will not change. Left goal-less, they comply, drift or rebel [Handy95]. If we are able to consider the views of the individual, then the whole of society shall benefit. This is what the philosopher Karl Popper advocates. He strongly advances the view that any human social grouping is no more (or less) than the sum of its individual members [Popper]. Information is such an important part of an open society as it empowers people and affords them opportunity to be themselves. It is the fundamental driving force of a society. Given the fact that we are in the middle of an information revolution, are we not placed better now than ever before for the realisation of this open society? We have to remember that technology in itself is neutral. Our actions determine its use. It has become a facilitator of our growth as a society. We can use it to enrich our lives or to let them lose all meaning [Handy95]. Never before have we had so much information made available to us and therefore the opportunity for the spread of knowledge has never been so great. Let us hope that we use it in the right manner for the continued beneficial evolution of society so that we advance towards an open society instead of a divided one.

2.3 Analysis of Possible Questions for Future Discussion

There are many valid and fundamental questions that arise from the cause-and-effect relationships which computing, by providing new foundations for society, throws up. All of these questions need to be dealt with, but they are too many and too varied to go into, as most are outside the scope of this project. Yet, during the course of my readings there were a few which caught my attention, and which I delved into a little. 

2.3.1 Social Change

Technology and economics is a potent blend. Indeed, technology is an integral part of economics and most technological changes begin in the economic realm [Alcorn97]. From that blend all sorts of changes ensue. Social customs can be transformed. What was in former times technologically and economically impossible, and therefore socially unacceptable, becomes both possible and acceptable [Handy95]. The effects of these changes in our social customs shall ripple through society so that they will alter our very way of thinking about our roles within society. The impact on our everyday lives will be extraordinary and unprecedented [Roberston98]. As technology advances at ever increasing rates, will we see more and more social customs and beliefs transforming within our society? If we are not prepared to deal with these changes properly, will they take a detrimental effect on society? They may affect our sense of identity, our families and our rules within those families [Handy95]. Indeed the family can be considered the very fabric of a society, as it is within them that we gain our first experience of how to function within a community. It is from them that the rules of society are instilled in us and thus they are a crucial part in the overall development of society at large. If technology changes our social customs will it change the role of the family and the rules and guidelines by which they function? These changes may, as [Handy95] says, change our whole way of life upside-down.

2.3.2 Law

The one thing that makes a society is the agreement by the individuals of which it is comprised that there should be a body of laws which shall bind the society [Mac an Airchinnigh97]. This is a fundamental principle and without it society’s structure would crumble. Indeed an open society, broadly speaking, is characterised by a reliance on the rule of law, the existence of a democratically elected government, a diverse and vigorous civil society, and respect for minorities and minority opinions [OSI]. As computing provides new foundations for society, it will give rise to further legal issues that will have to be faced. This is because new foundations shall raise new questions as technology begins to radically alter people’s perception of the world and the way we live in it. The area of law is of critical concern if we are to develop our society and build proper foundations for it. A few examples of questions that are already arising concern issues such as:

· Privacy

Privacy has emerged as the subject that raises the greatest concern in our modern day world [UCLA00]. This concern is not limited to any sector of society and the fear that privacy raises is generally created by the collection and use of personal information through computer databases and the Internet. Yet what is the underlying reason behind this fear? Perhaps it stems from the fact that we live in an information age and hence information has become a valuable commodity. Or is it the fact that the information concerned is about ourselves, and that our growing fear of technology heightens our concern that we may have no control over it? In his essay ‘Privacy and Power: Computer Databases and Metaphors for Information Privacy’, Daniel J. Solove highlights the fact that almost all of us are aware that our personal information is being collected and stored by many different entities. Many view this with great concern although they find it difficult to articulate what the concern entails. Indeed, a lot of our personal information involves facts that we are not embarrassed about. He proposes that the way in which a problem is framed determines its solution and that we would be better off to use the metaphor of Franz Kafka’s “The Trial”, as opposed to George Orwell’s “Big Brother”, to best describe the privacy problems of the Internet age [Kaplan2/01]. This is because ‘The Trial’ highlights the fact that “the problem is the powerlessness, vulnerability, and dehumanisation created by the assembly of dossiers of personal information where individuals lack any meaningful form of participation in the collection and use of their information” [Solove00]. We feel that our privacy is being threatened by being subject to human observation, which involves judgements that can affect ones life and reputation. There are no quick solutions to the privacy debate. The underlying goal should be that we should seek to create laws that regulate what public and private information may be collected and processed by private or governmental databases, how the information must be secured and how its successive transfer to other databases should be limited [Kaplan2/01].   

· State control

Computing provides new foundations for society and by this we mean society as a whole. Technology, metaphorically speaking, has made the world a smaller place in which the boarders of cyberspace are not as easily defined as they are in the real world. The globalisation of the world through technology has resulted in people co-operating across organisational and national boundaries without physically having to be there. Yet this freedom of communication and participation gives birth to a whole new range of issues concerning the control and regulation of cyberspace. The most high profile case of late involved that of Yahoo.com and the French court, which can now be seen as the right of a foreign court to take steps within its territory to regulate harmful Net flows from abroad [Kaplin5/01].  The Paris court ordered Yahoo to begin using blocking software or other means to prevent Web surfers in France from gaining access to Nazi-related auctions which were being hosted on the company’s English-language auction pages. While the Internet is a global medium where sites can be accessed on any Web-connected computer, the case may show that boarders and local laws still exist in cyberspace [Hu00]. This concern over the growing problem of jurisdiction within cyberspace is a major issue that needs to be addressed.

2.3.3 Equal rights

There are many questions that arise in this area, but the most critical and obvious one concerns the current hegemony of the Anglo-culture within the technological field, with most emphasis on the Internet. As many as eight in ten web sites primarily feature English-language content, despite the fact that native English speakers make up only about seven per cent of the global population [Cnet01]. If the Internet is a medium for the expression and distribution of the cultures of local groups and individuals, why has it become a medium for the hegemony of the white, western world and the English-American language [SOCSI]? The Internet, if it is to become truly global, must begin to reflect the diverse cultures and communities of the world in a more even manner. Perhaps, we have begun to move slowly in the right direction. In a move that further opens up the Internet to non-native English speakers, VeriSign (the domain name registry) has added seventy languages to domain registration so that people can register their Internet domain names in their native tongues [Cnet01]. One small step, but many more are needed if we are to challenge the English dominance on the Web and make it a truly open society.

2.4 Summary

This chapter has shown that computing is indeed providing new foundations for society and that the effects of these foundations upon society are vast and varied. In the next chapter I shall look at a case study that I have chosen which illustrates, in practical terms, the points that I have been making in this chapter. 

Case Study

3.1 Outline

In this chapter, I will reinforce what I have written in the last chapter by means of example. To achieve this I shall have to choose an example of some form of technology that is a facilitator of the new foundations being produced within our society. I put forward the notion that we will know that our society is becoming more technologically advanced as the tools used within that society become more advanced. If these tools allow an increased mobility to the spread of information then we can say that these tools enhance society, the system to which they are a part of. If this spread of information is easily attainable then we can further say that these tools enhance the open society.

3.2 Information at your fingertips

In the last chapter I had asked you, the reader, to imagine life without something as simple as the mobile phone. It was only later when I fully began to ask myself the same question that I came to realise the depth to which the question went in regards to the title of the project. In trying to come up with an idea of something that shows how computing provides new foundations, the mobile phone, or more to the point the communications infrastructure behind it, was the obvious answer. The mobile phone itself has become one of the most commonly used tools in modern day society, so much so in fact that one could consider it to be the most prominent symbol and best representation of our modern day culture. As such its evolution and effect on society is an ideal example to show how and why computing provides new foundations for society.  

There are many reasons why I did choose the mobile phone as an example. When I talk about the mobile phone I am not really implying the actual handset but more in the way of what the phone represents and what it can do i.e. the communications infrastructure behind it. It is the concept of mobility that is important to me here and the fact that the phone is the medium through which this communication takes place. The first and most important reason why I did choose the mobile phone as an example is the fact that it fits perfectly with and highlights everything that was said in the last chapter. At its most basic level it is a communications device, a tool to use in the transfer and receiving of information through the medium of language. We communicate through language and thus new ways of thinking and viewing our world will be reflected in new ways of speaking and communicating. As such, it can be seen as a facilitator of social change and a supplier to the information age to which we are all a part. Our society is evolving in the direction of the wireless world, and the mobile phone is at the heart of this. Mobility and the Internet, the two dominating drivers in communications, are converging to create a future society where technological innovations are used to allow people access applications and services irrespective of place and time. The implications of this alone are somewhat mind-boggling. Never before have we been able to manipulate and have available to us such huge stores of information as we do now, and this information is available to us at any time or place and at our fingertips. This in itself is fundamental, because, as we mentioned before, information is the key to the continued advancement of our society. It is the necessary element for our survival. There are other reasons, and these I shall hopefully delve into within the rest of this chapter. One thing we can be sure of though. I said before that if computing provides new foundations for society it will be reflected first in a change of thought which, in turn, shall change the view of the society to which we are a part of. No longer can the mobile phone be considered in the context of being just a phone. It has evolved and merged with other technologies to take a significant role in society. We can perhaps now think of it as an applications platform that facilitates the mobile Internet, a multifunctional tool that is the gateway to the communications platform of the future. It is an example of computing technology that has far reaching effects on society, and which has the potential to foster an open society.

The mobile phone, by its sheer popularity, shows the necessity of communication within our culture and the importance with which information and data have achieved in regards to the functioning of society. The mobile phone is so ubiquitous these days in our society that it has become an essential tool in the lives of many people. In fact, there are estimated to be 700 million mobile phone users worldwide [Indo01], although the vast majority of these can be considered to be situated in the technologically well-developed world. In Ireland the penetration has reached 67 per cent of the population and this is still growing strongly, according to data released by the Office of the Director of Telecommunications [ODTR]. The prediction that soon there will be more mobile phones than fixed lines is on course, with the news that of all new telephone connections 57 per cent are mobile [Indo01]. Also of significance is the increasing demand for data traffic and Internet access, which is pushing up users’ needs for bandwidth. It is interesting to note that roughly 15 billion short messaging service (SMS) are sent world-wide per month, according to the GSM Association [Doyle01]. This growing hunger for information and knowledge within our society is driving technology forward at ever-increasing rates, and is thus participating in the evolution of humanity. This hunger is anticipated to be a key driver in the next generation of mobile communications. By all accounts these indications point strongly to the fact that we are truly moving into a wireless world in which information plays the key role. It seems that the ‘mobile information society’ is upon us and that this society is not only going to influence our normal day-to-day activities but then, in later stages, it’s going to influence society [Nokia00]. With the evolution of mobile telephone networks from GSM to GPRS and onwards to 3G, the mobile telephone is evolving and merging with other technologies to take a significant role in society.

3.3 A little bit of history

In the mid-1990s it was generally felt, following the recent explosion in the popularity of the WWW and increasing popularity of mobile telephones in Europe, that the next market to open up would be that of information services on wireless networks. Ericsson spearheaded an effort to develop a general protocol that would offer a variety of value added services to wireless networks. Several other companies soon followed. It soon became painfully obvious to the major players in the European mobile telecommunications market that it would be more beneficial to combine their efforts than to try and develop their own protocols. Co-operation among the various organisations was the only way for any one company to truly profit from this budding prospect. It was realised that a single standard protocol, like that developed for digital mobile telephony (the Global System for Mobile communications) would unite people behind the technology and ensure growth rather than stunting it, as would be the case if rival operators used different systems. It is undoubtedly this co-operation that was one of the major propellants for the widespread acceptance of WAP, allowing the standard to be quickly developed and integrated into the existing products of the many corporations responsible for its development. Following a period of intense development and negotiations, a varied group of companies decided to formalize their relationship and founded the Wireless Application Protocol Forum. This co-operative released WAP 1.0 in 1997 and European network operators were quick to announce their support given the fact that WAP was the only provision of online wireless applications around. It contained the technologies from Phone.com’s, now known as Openwave, HDML (Handheld Device Markup Language), Ericsson’s ITTP (Intelligent Terminal Transfer Protocol), and Nokia’s TTML (Tagged Text Markup Language). 

3.3.1 What is WAP?

At its most fundamental level, WAP is simply a standard by which a mobile can access the Internet. It is primarily a text-based browser for viewing specially created Internet pages, written to allow mobile handsets to interact with the information supplied.

Although the name itself refers to a single protocol, WAP can actually be thought of as a compilation of various protocols brought together in order to allow for efficient, fast, flexible and secure use of the wireless communications networks. It provides a method to communicate across wireless networks quickly, securely and efficiently. As the amount of e-commerce transacted on the Internet grows, companies of all sizes can't afford to ignore the WAP revolution least they miss out on a substantial revenue stream. Among its important features are:

· No Licence
The most important feature of WAP is that you do not need to sign conditions or pay a fee to use it. The companies that are behind WAP, who are responsible for approximately 75 per cent of the world’s mobile phone market, hope that this will allow the protocol to flourish in the same way as another set of licence-free protocols: TCP/IP (the Internet protocols).  

· Use of Existing Standards and Protocols
Rather than re-inventing the wheel, WAP developers based design upon currently existing ideas and standards. It is built on the proven Internet communications protocols TCP and HTTP, which allows an easy migration path for network operators and applications developers. This gave even further reason for developers to implement services and products geared towards wireless data transfer. WAP also tries to use these existing standards to produce a cohesive environment with that of the existing infrastructure, not only on the level of data transfer, but also in the way that developers can communicate this information through a common language. This is why it adopted eXtensible Markup Language (XML) as the basis for its own language, Wireless Markup Language (WML).

· Optimal Use of Bandwidth

It is important to remember that wireless data transfer is slow compared to a fixed-line. For this reason, the WAP developers concentrated upon optimising existing protocols such as HTTP and TCP to maximise data transfer while taking low bandwidth in account.   

· Operating System Independence
WAP will work on any operating system that has a correct implementation of the underlying layers of communication protocols. This is because the protocol is dependent upon communications standards rather than the platform itself. Any platform capable of adhering to the communications standards is WAP compatible.

· Wireless Telephony Application (WTA)

WTA is responsible for the actual interfacing of the device to the wireless network. This includes the handling of network events that allow the device to interact with a remote application. These events are similar to those that take place when the ‘submit’ button is pressed on an HTML-enabled page. WTA makes these same sort of events possible, put into action when the user depresses a key on the phone, for example.

3.3.2 Wireless Markup Language (WML)

One of the greatest limitations faced by WAP was the slow data transmission times offered by GSM, which is established as the global standard for mobile communications. Speeds of only 9.6Kbps can be achieved compared to 56Kbps on a conventional landline. Traditional content was far too big to be accessed with a mobile phone operating at such a slow speed. To get around this, WAP’s developers designed WML specifically to cater for narrow-band devices, such as mobile phones, and transmission across WAP-based networks. It is a subset of eXtensible Markup Language (XML) so it inherits many of the XML commands and document tags. WML is transmitted in compressed form as binary data so as to make the most efficient use of the low bandwidth allocated to it. To make it possible for web pages to be read from a WAP-enabled device, WML must be used. The WML coder determines within the code what parts of the web page are viewable to the device, and what is not. This, the slow data transmission times, was just one of a number of problems that WAP has faced since its inception.

3.3.3 WAP Problems

Like all new technologies, WAP has suffered from some problems since its introduction. While some criticisms are justified, WAP suffered greatly from inflated expectations, given that it is a technology that has to work within severe limitations.

· Marketing

The first main problem that it suffered was that it was poorly marketed. The operators, handset manufacturers and the media hyped WAP as the “Mobile Internet” and as the “Wireless Web”. Technically speaking, it does allow access to a version of the web, but to the man on the street, WAP was a poor imitation of the World Wide Web. WAP found it hard to live up to the hype generated.

· Design of Handsets

WAP must also make optimum use of limited display size and simple user input. Up until recently it was desirable for mobile phones to be compact and simple to use, but with the advent of WAP technology there is an increasing need for greater diversity. Manufacturers have relied on existing design models, making token concessions to the increased functionality, such as marginally increased display sizes and some additional navigation buttons. It is only recently that they have started coming up with more WAP-friendly devices.

· Double the effort

While WML surmounted one problem it shaped another by creating a divide between the conventional web-site and the wireless version. Anyone who wanted to provide access to mobile users would have to build both HTML and WML sites. This was an added expense at a difficult time for e-Business.

· Development Environments

Early on in its life there was a lack of tools for application developers and content providers to test their work on. Developers interested in producing WAP-content were reduced to a rather costly trial-and-error process due to the fact that they had to subscribe to phone service providers solely for the reason of testing their work. Thankfully, this is not the case anymore as many development kits, emulators and WAP browsers are available for various desktop platforms.

· Network
Although WAP does not prescribe to any particular underlying network in Europe, the underlying network hampered its potential success. This is because the GSM network in Europe is still a circuit-switched network, and so WAP users there must dial up their WAP service and wait to connect. Also, because a circuit-switched network has no means of measuring data transfer amounts, users must be charged for time spent online, which is not conductive to encouraging m-commerce.

Although it has had teething problems, WAP is the first generation of the mobile Internet and very much a taste of things to come. GPRS (General Packet Radio Service) will be introduced later this year and will offer faster data speeds and ‘always on’ access. Further down the line, 3G will offer broadband mobile access.

3.4 Future Evolution

Mobile communications is moving from text based to streaming media services. These media services will include picture messaging, video messaging and eventually to full-blown streaming media on mobile devices. Enabling this evolution is probably the most significant development in GSM to-date, the arrival of GPRS. Ireland’s GPRS service is properly launched in the Autumn, but it remains to be seen if local operators will adopt it. Standing for General Packet Radio System, the facility is a complementary bolt-on to existing GSM networks, and in its simplest guise allows data services to operate at greater bandwidths (allowing for faster transfer of data). It opens the door for new multimedia services accessed by GPRS-enabled handsets. This will be one of the problems, demand for compatible handsets, which the new standard shall face. It is a “packet data” format, which means that information is broken into little blocks of data (packets), each bearing the special address of the destination it must reach. On arrival, all the packets are sorted into the correct order and the data stream is reassembled. The key difference here, compared to the present GSM network, is that data can dynamically find the best route to the handset, using single or multiple paths. This allows the bandwidth to increase, and it is a resource shared with everyone served by the same base station. GPRS offers “always on” faster data access. With the biggest criticism of WAP being its slowness, switching to GPRS will allow users to experience faster browsing, with true multimedia services following on as the format develops. GPRS is the next significant step on the road to 3G.

3.4.1 The Next Generation – 3G

Third generation UMTS networks (3G, because they follow on from analogue and GSM cellular) is the generic term used for the next generation of mobile communications systems. It represents the next major step in the evolution of mobile communications and will expand the possibilities of information and communication. What principally differentiates 3G services from their current 2G counterparts is the emphasis on data rather than voice services. UMTS, standing for Universal Mobile Telephone Service, is a part of the International Telecommunications Union’s (ITU’s) ‘IMT-2000’ vision of a global family of third-generation mobile communications systems. The system promises greater bandwidth and has the potential to provide multimedia and streaming video content in addition to voice calls.


Whereas 2G digital networks (GSM) were completely separate entities from their 1G analogue counterparts, 3G networks will have much more in common with enhanced 2G networks and in many cases the two may be jointly used by an operator to deliver a full range of mobile services. The GSM Association’s vision of 3G is based on today’s GSM standard, but evolved, extended and enhanced to include an additional radio air interface, better suited for high speed and multimedia data services [GSM]. In Ireland, 3G core networks will be based on the GSM GPRS, enabling existing GSM operators to provide 3G services using either a GPRS or 3G air-interface. 

3.5 Implications for Society


I believe that as the mobile phone evolves and becomes more technologically advanced that it will become, to an even greater degree, one of the contributing factors of the new foundations that are being constructed for society. The mobile phone is already allowing people to communicate easier, quicker, relatively cheaply, and more efficiently than anytime in the past. Its sheer popularity can be seen as an indication of these facts. Perhaps its widespread use and acceptance can be attributed to the fact that it is a tool that has already become instilled within our culture. Odds are pretty good that most people, whether young or old, know how to use a phone. It is due to this simple reason that I believe that most people, in the future, will use the mobile phone as their access point to a wider world of information. Take as a contrast the computer. A lot of people are afraid of computers because they are intimidating. Computers probably don’t intimidate you, the reader, but many people feel like they have been left behind by the computer revolution. No matter how easy and GUI the computers become, there is a certain segment of the population that will never use a computer no matter how hard we get them to try. The phone on the other hand is a tool that most people have grown up with and is something that is second nature for them to use. Conceptually, the mobile phone can be seen as just an extension of the landline phone, with the same concepts but with greater functionality.

The phone has gone from a fixed environment to a mobile environment. This mobile environment is providing and will provide greater functionality so that the original concept of a phone shall perhaps be no longer valid. We can see that most people nowadays know how to use a phone, even if they aren’t that excited about surfing the Web. The mobile phone’s evolution towards 3G, which shall see a move from text based to streaming media services, can be seen to represent the essential human urge towards full frontal communications - appearance and gesture and action as well as voice and tone. Language is the most important element of our humanity, and yet, it is only one of a number of symbol systems which humans use to express and share meaning [Hobbs]. This need for greater functionality is probably the fundamental driving force of global high-speed telecommunications today. I believe that we will know our society is becoming more technologically advanced as the tools used within that society become more advanced. This advancement of our tools is an indication of society’s never-ending need to advance itself. The evolution of the mobile phone can be seen as a reflection of the nature of humanity to continually evolve. We are using it to evolve faster than we ever have before. Yet if this is the case, if the mobile phone is having a direct influence upon society now, then there must be some evidence of these effects. If it is having a direct influence, what is it and what will it mean in the future as mobile phone technology continues to impact on a greater scale upon society?

3.5.1 Cd evry wrd nw b abbrvtd?

I mentioned in the last chapter that if computing provides new foundations for society, it must change the way we view the world in which we live in. This change of view may not be explicitly apparent to us but this may be because the technology has become intertwined with society and, as such, its effects may be hard to discern. As the use of technology changes human practices, our ways of speaking about that technology change our language and our understanding. New foundations will provide us with new ways of looking at the world we live in because they will alter that world. I think that this alteration will come about as a result of the way we communicate about and in this New World. I believe that it is here that the evidence lies which shows that the mobile phone is having an influence upon society and is providing new foundations for that society. 

It is the view of this author that such an effect is taking place within our society through the widespread use of mobile phones, in the form of text messaging. 


With the introduction of mobile phones came text messaging, which was just an added service made available by the phone service providers. The Short Message Service (SMS) is the ability to send and receive text messages to and from mobile telephones. The text can comprise of words or numbers or an alphanumeric combination. SMS was created as part of the GSM Phase 1 standard but it was never expected to become as popular as it has. These days nearly 15 billion short messaging service (SMS) are sent worldwide per month, according to the GSM Association [Doyle01]. Each short message can be up to 160 characters in length when Latin alphabets are used, and 70 characters in length when non-Latin alphabets such as Arabic and Chinese are used. SMS is becoming so widespread among mobile phone users that it can be seen to be overtaking voice data in popularity. Could we therefore conclude that it is playing a large part in the contribution of the new foundations being provided for society? I believe so, but I also believe that the effects of it are not just that it provides an easier form of communication for us as a society. Its wide acceptance has resulted in much deeper ramifications for us that go beyond this; it changes the way we communicate in more ways than we are aware of. 


One such ramification is that the proliferation of text messaging has created a whole new culture within society, one that is creating a cultural environment that is extending and reshaping the role of language and the written word. This new cultural environment is a result of the limitations imposed by mobile phone handsets, the relatively low cost of the medium, and by the fast paced lifestyle that we have become accustomed to. In the text messaging culture, users break down words and reform them so that these words are, for the most part, spelt phonetically rather than grammatically. It does not really matter to the users if the words are spelt correctly or incorrectly, just as long as their meaning is clear. Literacy can be thought of as the ability to access, analyse, evaluate and communicate messages in a variety of forms [Hobbs] and through the use of text messaging, people have created for themselves a different way of communicating. Text messaging can perhaps be considered a new vision of literacy that reflects the complex communication environment in which our society must now manage. It is an indication of how the technology has allowed us to create new possibilities for creating ourselves in language. This new texting culture, as the phenomenon of it seeps into our society, is creating a sense of community and making it easier for people to communicate with each other. Indeed it is a new form of communication that matches the daily needs of its users.

The format for text messaging seems to be to get the message to the recipient in the shortest way possible. Indeed the shorter it is the better. This generally results in the deletion of certain letters, which seem to be mostly vowels, in certain words and the use of shortcuts, such as the introduction of extra symbols, on sentence construction conventions. For example, the title of this section ‘cd evry wrd nw b abbrvtd?’ stands for ‘could every word now be abbreviated?’ The examples are endless and are generally only limited by the creativity of the individual sending the message. Some other examples include: 

PRIVATE
All The Best
ATB

Anything
NITING

Are
R

Are You Coming
RU CMNG

Are You OK?
RU OK

As far as I know
AFAIK

Be
B

Be Home Late
BHL8

Before
B4

Be seeing you
BCNU

Boss Is Listening
BIL

Call Me
CMi

Call You Back Later
CUB L8R

Call Your Boss
CYR BOS

Call Your Wife
CYR WF

Call Your Husband
CYR H

Call Your Brother
CYR BRO

Call Your Father
CYR PA

Call Your Office
CYR OFIS

Call Your Mother
CYR MA

Call Your Sister
CYR SIS

See you later
CUL8R

Excellent
XLNT

Pick Up Kids
PUKS

For Your Information
FYI

Free To Talk
F2T

Good Luck
GUDLUK

Great
GR8

In Meeting
IMTNG

Johannesburg
JHB

Late
L8

London
LDN

Mate
M8

Parents Are Listening
PRL

Waiting
W8N

Landing
L&N

Possible 
po$bl

Shopping
ShopN

Lying
LyN

Planned
pl&

Wearing a walkman
[:-)

Nothing
NufN

Doing 
DoN

Please
PLZ

Please Call Me
PCME

Please Forgive Me
PLZ 4GV ME

Regards
RGDS

Running Late
RINGL8

See
C

See You
CU

Speak
SPK

Thanks
THX

Today
2DAY

Tomorrow
2MORO

Wait
W8

Wait For Me
W84M

What
WOT

Where are you?
WRU

Your
YR


It seems clear that in today’s mobile society most words can indeed be abbreviated in some shape or form. We can see therefore that people have, in essence, created for themselves a new and different way of communicating. We communicate through language and thus new ways of thinking and viewing our world will be reflected in new ways of speaking and communicating. The evolution of mobile technology has allowed people to change the rules and to therefore reshape the basic form and syntax of the language. I believe that it is important here to note the rate at which this change is happening. Throughout history, any changes to the fundamental form, syntax and lexicon of a language occurred slowly and over a long period of time. With the advent of mobile phones, this rate has been dramatically reduced. So much so in fact that, with the use of text messaging, some words are born, some die and others change their meaning on an increasingly frequent basis. This in itself may have its own drawbacks as the evolution of the technology has had a side effect that was not anticipated. Given the fact that information and knowledge is reinforced to a high degree by the written language [Alcorn97], could we begin to notice this new form of communication seeping back into society and adversely having an effect on our grammar construction in everyday life? Many people believe that the continued use of text messaging may erode or shunt the vocabulary of people, especially the younger generation where it is most widely used. The fear is that people will begin to start using simple, misspelt words to express themselves rather than grammatically correct ones. There is a real possibility that people will become more accustomed to the abbreviated form and that it will be this form that will spring into their minds when they think of a word. It will be interesting to see if people’s vocabulary will indeed be stunted due to the widespread bending of the spelling and grammar rules of our language. Maybe it will not reduce our capability in communicating in English, but the form, specifically the written form, might be affected through this breakdown in spelling and grammar. 

I think we have to remember that like anything in this life, most things have bad points as well as good ones. Each form or mode of communication can therefore be seen to have its uses, advantages, and disadvantages. The problem mentioned above may only be a temporary one and may be overcome as mobile technology continues to evolve. Since cultural problems generated by the wrong use of SMS can be seen to be technology-driven, then chances are that new technology will be the solution providers. As technology advances, it will be possible to enhance the current SMS-input interface (keypads). This may be provided by either dictionary-aided shortcuts, voice recognition, or by some other means. Indeed the trend towards streaming media services may see the end completely of SMS and therefore we could attribute text messaging to be just a part of the evolutionary pattern that goes hand-in-hand with something that is providing new foundations for society. 

3.6 Summary

This chapter has shown an example of a commonly used tool within our society and how this tool has allowed us to create new possibilities for creating ourselves in language. If we consider this in context with what was said in the previous chapter, we will see that it is quite clear that computing does indeed provide new foundations for society.

Methodology

4.1 Outline

The aim of this chapter is to demonstrate the techniques, methods and ideas used in the design and specification of this project. It shall not deal in any way with the Web site associated with this project, as that shall take its own chapter later on.

4.2 Techniques, methods and ideas

“Before we undertake an action, we formulate the rules; before we develop a system, we formulate our method. The real work lies in choosing, formulating, and motivating the rules, the method. The rest is routine. A machine can do it” [Dahlbom93].

It was clear from the start, that the answers I was seeking would be found in a selection of different formats – in books, articles etc. From the beginning, the Internet and the library were always going to be my main sources of information and inspiration. When my project was chosen, its exact nature was not entirely clear to me. This was one of, if not the, biggest problems I faced – the challenge of finding a specific topic and path in which to take. Therefore, to help me in my search, it was to the Internet that I first turned, and seeing that it is one of the world’s largest sources of publicly available information, it was a natural choice. My technique to begin with was simple: study and analyse the specifications of the project, and begin searching for any relevant sources that seemed related to my area, and then, bit by bit, begin to build on top of what I had already learned. This meant shifting through vast amounts of different types of information, and trying to decide on what was relevant to me.

4.2.1 Internet


“Searching is simple. It starts with a question. It ends with an answer. Everything between is searching. Much of it has to do with the tools you use. Select the right tool and you can get to the answer almost by default” [Spire Project].

The Internet has the potential to provide more communications power, purchasing capability, and knowledge gathering outreach than print and media combined [UCLA00]. It is an inexpensive and pervasive system for the delivery of data. It expands beyond national borders and allows people to co-operate across organisational and national boundaries. It was therefore a natural and a fundamental choice for me in my search for knowledge. Yet I soon realised that to use it in a successful and beneficial manner, I would first have to come to terms with the skill of researching properly.

Researching properly to me is not vague browsing of available information for something that interests you or for something which catches your eye. It is, on the other hand, searching with a purpose. Whenever you search the web using a search engine, you’re asking the engine to scan its index of sites and match your keywords and phrases with those in the texts of documents within the engine’s database. It is important to remember that when you are using a search engine, you are not searching the entire web as it exists at that moment. You are actually searching a portion of the web, captured in a fixed index created at an earlier date. For the right results, the preparation of the question is critical. The Internet is a giant network, a global mind, as it were. It is a vast collection of information and knowledge, and each item of this information has a certain amount of authenticity, accuracy, reliability, and bias. It was therefore crucial to me to begin in the right direction, and that meant picking the right tool to search with. This was an important step, as the search engine can be seen as the key to the door of information on the Internet. It was to this end that I began to investigate into which search tool I would use for my journey. 


In the beginning I looked at and used many search engines, but in the end I choose Copernic 2000 [Copernic] for a number of reasons. It is an intelligent agent that carries out your net-searches by simultaneously consulting the most important search engines of the Internet. You therefore get the added benefit of many search engines instead of just one. It also keeps a history of your searches, making sure that invaluable information found on the Internet is always organised and handy. On top of this, it other features include:

·
search wizard to ease search creation

·
ability to search with a simple question or keywords

·
found documents are scored and displayed according to their relevancy

·
highlighting of keywords in results

·
duplicate matches are automatically removed

·
invalid and unreachable document links may be eliminated

·
matching documents may be downloaded for offline browsing

·
searches may be refined from downloaded documents by using search operators 

·
search reports may be generated in Web page format for easy browsing, filtering and sorting of documents

·
searches may be updated, grouped into folders, etc.

·
and best of all it is free

The only real drawback that I found was that, compared with other search engines, it was not as fast returning search results. This in itself was not sufficient enough to affect my judgement and subsequent choice of the application. I was more concerned with the content and value of the information rather than the speed at which it was returned and therefore Copernic 2000 was the search tool of my choice.

After the search engine was chosen, I began to use it to examine into what the specification of the project meant to me. At this stage, I was aiming to keep the concept of the topic rather broad. I knew that I could look for a focus later on, after I knew something more about the topic and my thoughts on it. For now, I was only concerned with exploring the topic, to become informed about it, and to build on my knowledge and experience of it. My aim therefore, as I read and researched, was to look for possible focuses in the material that would, in time, further guide me.  I also knew that I was going to be using the Internet to complement the library, and vice versa.

4.2.2 Library

Given that the library of Trinity College Dublin is the largest research library in Ireland [TCD], I felt confident that it would contain enough valid material to assist me in my research. In the beginning, most of the material that I read was selected to give me an overview of different areas, so that I could get a cross spectrum of ideas concerning the topic. The main reason for this was that, in the early stages, I had not yet decided on the specific area of the project, and hence the exact nature of it had not been fully established. As I progressed through the project, the books became more focused on specific topics as I gained momentum in my thought structure. 

To help me in my search for a direction, one of the first things that I made sure of doing at the beginning of the project was to get myself a large hardback book and a folder. The purpose of these was to keep my notes in and to keep my data organised. I was determined to continue with this throughout the project and, no matter what I read, I would make sure that a summary of it was entered into my book or my folder. Also contained within my logbook is my project meeting notes with my supervisor, reminder of Web sites to look up, and generally lists of things to do. In this way, I was able to keep my documents and therefore my thoughts in an organised fashion. This in turn helped me formulate a procedure for the development of the project as it allowed me to develop my train of thought and, piece by piece, figure out what direction I wanted to take and what sort of title I wanted to choose.

Throughout the journey of this project there have been many pieces of texts from books, articles, and Web sites that have influenced my train of thought and therefore the directions I have taken. One of the most influential Web sites that I came across was that of The New York Times [NewYork]. I was lucky enough to become a part of it at an early stage in the project, and thus gained a lot of valuable material from it, which in turn influenced me in the direction my readings took. What I mean by ‘becoming a part of it’, is that it is an on-line community and you have the opportunity to become a part of that community. To do so, you must register and join the site to become a member. As a member you get a summary of the daily headlines, which are linked to the full articles on the site, sent to your email address each day. The site itself is a very good one, with a lot of articles and general information content. The most frequently used section that I visited was the technology section, which provided me with a wealth of information on a wide range of issues. Other notable and influential sites for me were BNA’s site [BNA], of which I also became a registered member, and Cnet’s site [CNET], which provided a world of up-to-date information. As well as Web sites, I have also depended on numerous books and articles - a list of which is contained within the bibliography section towards the end of the project. Of all the books and articles I have come across in my research, I would like to single out just a few which have triggered my interest and given me new and deeper insights into fundamental issues. I found the teachings of the philosopher Karl Popper [Popper] to be extremely interesting and his work is something that I am sure I will follow up on more. Charles Handy’s book, ‘The Age of Unreason’, gave good insight into the possible effects of technology on society, even allowing for the fact that it is a few years old at this stage, while the book ‘Understanding Computers and Cognition’ provided rich material on the theory of language. Indeed I found most, if not all, of the material that I read to be of benefit in my search for knowledge.

4.3 Summary

This chapter outlined the techniques and procedures that were employed by me in the research of this project.

Web Site

5.1 Outline

The impact of the Internet has had an influence on social, political, cultural and economic behaviour and ideas. Its effects may surpass those of television and could, over the decades, equal the influence of the printing press [UCLA00]. It was therefore fundamental to me to implement a Web site in order to provide an outlet for the information contained within this project, and also to fulfil my own personal desire and motivation to learn more about the Internet and Web design. This chapter is therefore an overview of the design and implementation of that web site. 

5.2 Criteria of an effective Web site

In order for any web site to be effective, there are certain criteria that it must follow:

Information Content:


The purpose of any document, let alone a Web site, is to convey information. Information is something that gives knowledge, something that is related to the communication, transmission, or dissemination of knowledge [Dahlbom93]. It can be considered the most important aspect in the design process and therefore the first priority of any Web site is that it has a purpose and that it has content that fulfils this purpose. In essence, a Web site cannot be effective unless it does convey information which visitors will find in some way useful.

Presentation:


The way in which information is presented can have an effect on the way that information is absorbed. If the presentation is poor, the content may not be conveyed with the same power. An effective web site should be graphically pleasing yet should still get the message of the information across to the visitor.
Information Structure:


The information in a web site should be structured in such a way that it is easy for a visitor to find the information they require. The information structure of a web site is concerned with the amount of information on display and the relevance of that information. It is important to give visitors easy access throughout the site so that they can use the information to their full advantage.

5.3 Site Structure Design

Early in the process of designing the Web site, I tried to identify the objectives of the Web site and to thereby gain a better understanding and a solid foundation of what the site should be like. The content of the site was planned to be a summarised version of the overall project giving a brief overview of it, with a link to the completed finished document. The techniques to be used in the site were determined and it was ensured that the criteria behind the creation of the site were fulfilled.

5.3.1 Overall Web site structure 

· Maintain a standard page layout throughout the site

Once I had designed an effective page with which I was pleased with, I was going to use it as a template for all other pages. This was due to the fact that it would make the site easier for all users to navigate. Knowing how important information is laid out and where to find buttons and menus will make the site a friendly one. In other words, I wanted the layout and placement to be consistent as consistency helps users learn your structure so that they know what to expect. It will make it easy for them to follow their steps as they move through the Web site.

· Make the site as flat as possible

I wanted the links to the information to be easy to find and easy to get to. By keeping the site as flat as possible, I wanted to lead the users to the information is as few mouse clicks as possible.

· Include a title at the top of each page

Make this descriptive. It should convey the meaning of the page in a self-explanatory manner. Links to a page should match the page’s title.

· Limit page lengths

It is well known on the Web that users are more inclined to scan rather than read. It is more beneficial to limit page lengths and therefore minimise scrolling so that the reader is more inclined to see all of the information in one go.

5.3.2 Navigation

Navigation refers to the way users make their way around a Web site, linking from page to page or to contents within a page. The idea here is to develop an intuitive navigation system, which is one that is easy to use and follow.

· Provide global navigation on each page

This will allow users to easily navigate to any point in your site, even if a user arrives in the middle of your site instead of the home page. All they will have to do is use the global navigation buttons on each page, which shall remain consistent throughout the site.

· Navigation placement

Place navigational elements strategically and consistently so they're easy to find, thereby maintaining the consistency of the site.

· Text navigation is preferably to graphics
Text navigation works better than icons, pictures, or graphics, by giving you the opportunity to explain or describe the content in an easy and self-explanatory manner.

5.3.3 Look and Feel

Look and feel will set the tone and personality of your site. I wanted to keep this plain and simple yet visually appealing, so that the user would find it easy to navigate the site but at the same time enjoy the experience.

· Minimise the number of colours you use

Fewer colours will give a consistent feel to the site and will make it easier on the eye.

· Test the Web pages on a variety of platforms and browsers

Test the completed site on PC and Mac platforms and on different browsers, like Internet Explorer and Netscape. I realised that you should decide how much you want to accommodate old browsers, and should provide support for them if your site will not run on them. Also, by testing your design you can make sure you do not have any broken links or missing images.

· Contrast font colour against background colour

Provide high contrast between font colour and the Web site background colour. I wanted to have a light background, making the text clean and easy to read. With Web pages, which are even harder to read than print, your eyes need to rest more often. White space gives viewers a visual break and can draw the eye to particular elements on the page.

5.4 Tools and Techniques

Once the content and the techniques of the site were established, the next step was the implementation of the site. For this I turned to two of the main packages on the market at the moment: Macromedia Dreamweaver 4 and Macromedia Flash 5, neither of which I had ever used before. The first step was to become familiar with each of them, to the point of where I was confident enough to use them in a professional manner. Each package provides rich and detailed tutorials and lessons, and a vast reference section. These tutorials, combined with examples and lessons from books and Web sites and good old-fashioned practice, helped me come to grasps with the fundamentals of each package.

5.4.1 Why Dreamweaver?

HyperText Markup Language (HTML) is the fundamental building language of the web. Based upon SGML, it can be created by basic plain text editors or more sophisticated WYSIWYG (What You See Is What You Get) authoring tools such as Macromedia’s Dreamweaver. Using ASCII text files, with embedded codes for logical markup, it describes the structure and style of hypermedia documents. Dreamweaver, Macromedia’s professional Web editor, is one of the best Web editors on the market [Cnet]. 

What attracted me to Deamweaver was the fact that it can help you with every aspect of Web development, from designing the pages, to fixing links, to publishing your pages. It integrates a powerful HTML text editor into its easy-to-use WYSIWYG design environment. The difference between this and other WYSIWYG design tools is in what Macromedia calls Roundtrip HTML. Roundtrip HTML means you can alter the code that Dreamweaver automatically writes. It respects your HTML and promises never to alter any work you do outside the program. A big problem with many other WYSIWYG editors is that they can dramatically change HTML code if it doesn’t conform to their rules. They do not let you alter the code they produce; therefore the code is self-serving to help the program, not to create the HTML [Weinman99]. Dreamweaver’s WYSIWYG HTML generator means that if you change something on the screen inside Dreamweaver, it will show you the results instantly. In contrast, if you were to code the HTML by hand, you would have to look at the code inside a web browser to see the results. The instant feedback of a live design environment like Dreamweaver speeds up your workflow, because you can see whether you like the results while you are working. All of this combined in an easy-to-use interface makes Dreamweaver a very user friendly and efficient tool to use for Web site design.

5.4.2 Why Flash?

Multimedia is becoming more and more a vital part of web design due to its important contribution to the creations of engaging and entertaining applications for Web sites. Macromedia Flash 5, released a few months ago, is a technology for designing interactive Web experiences, and is used to spruce up many web pages. It enriches Internet multimedia experience by combining animation, sound, and interactivity to make your Web page more engaging. It is also one of the leading competitors in the design of multimedia applications for the web, and was therefore an easy choice. I wanted to have a certain level of multimedia experience within my site so that the user’s experience of it would be enhanced. I felt that it would add to the overall feel of the site. Creating animations with Flash is relatively easy once you have gotten the hang of it. Plus, it integrates easily with your existing Web pages and HTML code, and being a Macromedia product it integrates easily into Dreamweaver. Flash is becoming a standard on the Web, and is easy to use and, like all of Macromedia’s products, it can be downloaded free for a trial version [Macromedia].

5.5 WAP site

When it became apparent to me that I would be using the mobile phone as a case study, I realised that I could provide this document not just over the Internet using HTML, but also over the mobile phone, or any WAP enabled device for that matter, using WML. So, as an added feature to the Web site, I have added the URL for a WAP site that contains the bulk of this document. I felt that this feat in itself would help me to illustrate the point in which I was trying to make in the project, and that it would make the document available to an even larger audience.

5.5.1 WML

WML itself stands for Wireless Markup Language, and it was designed specifically to cater for narrow-band devices, such as mobile phones. The WML language is used for:

· Specifying the format and presentation of text

· Specifying the hierarchies of your pages

· Linking your pages

WML is not that hard to learn and this is simply because there is not a whole lot to the language. In fact, I found its structure quite similar to HTML. Mobile phones have slower operating speeds than PCs. Thus, pages that display on mobile phones need to have quick download times. WML allows for quicker download times by giving up some functionality. Its functionality is unlike HTML in that it really only offers, at this moment in time, features that cater for text. The display screen of a mobile phone is smaller than that of a PC. What this means is that most WAP applications will actually be made up of a number of pages. In the world of WAP, pages are called cards. The basic unit of WML is the card, which specifies a single interaction between the user agent and the user. Cards are grouped together into decks. A deck is the smallest unit of WML that a web server can send to a user agent. When a user agent receives a deck, it typically activates the first card in the deck, though it can be directed to any particular card in the deck. It is possible to move from one card to another within the same deck or to move to another deck, but in changing decks new data must be retrieved from the WAP server. 


Cards have a specific syntax that must be used. A valid WML deck is a valid XML document and therefore must contain an XML declaration and a document type declaration as follows:

<?xml version="1.0"?>
<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" "http://www.WAPforum.org/DTD/wml_1.1.xml">

A WML deck begins and ends with the wml element, while all other elements lie between these start and end tags. For example, a simple WML deck containing a single card could look like: 

<?xml version="1.0"?>
<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" "http://www.WAPforum.org/DTD/wml_1.1.xml">

<wml>

<card id=“hello” title= “Hello Example”>


<p>



Hello. This is a test


</p>

</card>

</wml>

To help me in my task I used a program called WAPPage 2.0, which is a development tool for WAP sites. The application itself is available for a free trial download from the makers’ Web site [WAPPage]. I found this to be a very helpful program as it allows you to edit, compile and integrate WML pages and it supports WML 1.1. It also has an emulator exclusively meant for browsing and testing WML sites. This is a very useful accessory as it means that you do not have to dial up your service provider in order to check your work. It assists in previewing WML files created using WAPPage 2.0. Like all other browsers, the WAPPage browser supports basic browser functionalities. Unlike all other browsers, the WAPPage browser assists in navigating to WML sites only. So, once I had familiarised with WML fundamentals and WAPPage 2.0, I developed a deck that contains this document that you can access from any WAP enabled device.

5.6 Summary

The Web and WAP sites were created in conjunction with this project in order to provide a greater outlet for it. Initially for the Web site, a basic design was constructed and implemented and further features were added incrementally as the project progressed.

Conclusion

6.1 Outline

This chapter outlines the major issues addressed in the project and summarizes the achievements attained.

6.2 Issues Addressed

The aim of this project was to address the issue that ‘computing provides new foundations for society’ and to show, in some way at least, how and why this is taking place. The first part of the project looked into how the effects of these new foundations would be noticed in society and what the meaning and indications of them would be. The next part took as an example a tool of our society and showed how it highlighted the argument that was made in the first part. I feel that the two parts combined provide a unique view into the meaning of the title and into the effects of technology on our lives.

6.3 Achievements

There are many achievements that I feel I have gained throughout the life of this project. On a personal level, I feel that I have fulfilled my own ambition to educate myself more on some of the most fundamental questions of our era. I have learned a great deal on a wide range of issues and feel that, given the time, I could expand the thoughts contained within this project. The whole journey has been an educational catharsis that has let me delve into an area that interests me greatly. Other achievements that I feel I have gained during the project and that I would like to mention are:

· Being open minded to other people’s views

Perhaps an obvious requirement to some, but when reading a large amount of information from many different sources, it is necessary to remain open minded in order to be able to give a fair and non-biased view. I feel that I have maintained this quality throughout the project and have thus arrived at a result that contains my own unique insights.

· Establishing goals and following through with them

With a project of this nature, it is necessary to establish goals early and to follow through with them. The daunting nature of the project and the uncertainty of when it would be finished made it imperative that goals were met and timeframes adhered to. 

· Web site Development

It was fundamental to me to implement a Web site in order to provide an outlet for the information contained within this project, and also to fulfil my own personal desire and motivation to learn more about the Internet and Web design.

It was important to me that this should be done in an efficient and professional manner, and that the presentation and layout would reflect this. I feel that these aims were met and that the Web site for this project was successfully designed and implemented.

· Familiarity with HTML, WML, Flash, Dreamweaver, WAPPage 

I am very pleased to have had the opportunity to learn more about Web design in all of its aspects. I was already familiar with HTML before the project but as far as the others were concerned, I had never used or practiced with any of them before. By the end of the project though, I felt that I had become quite proficient in all of them. I therefore feel that, in addition to all that I have learned through my research, I have gained valuable experience in new and exciting languages and applications.

6.4 Future Development

The difficulty with a project of this nature is that it is never-ending. There will always be the feeling that there is much more to do, much more to achieve. You will always feel the need to continue researching and reading, as different pieces of text may give you new and different insights. There are so many directions that one could consider for future development as the causes and effects of technology on society are vast and varied. One area that I think deserves consideration for future development concerns the education within our own discipline. I believe that we have an obligation to become more aware of the impact that our profession is having on the world around us. Perhaps it is time that we think about and discuss at a deeper level the implications and effects that the technology that we are creating is having on society. It is the view of this author that we will be able to design more beneficial systems for all if we understand these implications and effects.
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