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Abstract

Derrida (1976) discusses the notion of program as a form of 'writing'. Writing is essentially a process of 'scratching marks' on a physical space and medium. In this regard, the computer is no longer simply a calculating machine; rather, it has become a medium for human communication. The computer is viewed as a ‘new writing space', and ‘computer programming is writing’ (Bolter, 1991). One of the most distinctive functions of writing is separation process (Ong, 1986). The foremost factor of writing in terms of separation is deemed to be the division between the known and the knower. But separation can also be seen not just as simple and static division, but as a process that also joins (Cooper, 1986). Writing is what Derrida's concept of 'différance' deals with (Derrida, 1981: 38-39). The motion and fluidity of writing as différance is equivalent to the denial of static separation and represents the affirmation of separation as temporary, active difference which seeks to join up with what it has been separated from. Following Derridean logic, several deconstruction analyses have been applied to computer programming. Computer programming as 'electronic writing' institutes its own kind of différance in the way in which the computer is able to make differences and to 'intervene between the author and his or her words or between the reader and the author's words' (Bolter, 1991: 189). So the computer programming as writing promotes the possibility of deconstructive practices more readily than does the traditional writing of graphic marks (Poster, 1990). In conclusion, computer programming can be said the same process of deconstruction.
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Program and Writing
In depicting the process of computer programming, the words 'write' and 'program' are invariably used together. 'Program' as the object noun is always coupled with the verb 'write'. To 'write' and to 'program' are inseparable action words in programming. The definition of program is derived from 'pro' (pre, before, forth) and 'gram' (written mark, writing). Thus, 'pro-gram' means 'pre-writing'. 

     In a similar vein, Derrida discusses the notion of program as a form of 'writing'. He addresses the etymological meaning of 'program' in his book, Of Grammatology (1976: 9-10). And, he asserts that biologists have been among the first to study 'writing and program'. Through 'the processes of information in the living cell', writing becomes a program, which is embodied in DNA. In fact, DNA as a set of instructions in the living cell tends to be called a program. In the wider terms of Derrida's conception of grammatology and writing, both the cybernetic program and DNA are seen as forms of writing. 

     Other applications of program reveal its function of structuring or arranging in sequence. For instance, the anatomist J. Z. Young (1978) uses the term 'program' as a way of elucidating the functions and mechanisms of the brain. He argues that living organisms, especially animals, are governed by 'sets of programs written in their genes and brains'. Program in this sense is very similar to the technical terminology of the computer program (as the product of strong programming). Young (1978: 8), in fact, acknowledges the affinity between his analogy of program and the computer metaphor:

I have in mind also the modern use of the word in 'computer program', although brain programs are only partly like the algorithms of computer software in which every step is logical. 

     How, then, do programs of the brain operate? In Young's argument, program is 'written' and significantly by means of learning process that represents the phenomenon of living organisms. Young (1978: 10) argues that 'each individual mammalian life follows a program written in two main languages (or four in man) embodied in distinct media': (1) The fundamental program of living organisms is written in the DNA code; (2) The second level of program is embodied in the structure of the brain; (3) The third level can be seen in speech and culture, in the organized sounds of spoken language; (4) The fourth level of program is found in writing and other forms of recorded speech. Young argues that the media of program consists of both biological and cultural media. The biological media of program are DNA and the brain, whereas the cultural media are speech and writing.

The etymological and empirical meanings of computer programming cannot be directly separated from writing. The etymological meaning of programming (i.e., 'pre-writing') should be understood as ‘strong’ programming in the sense that it means to prefix later happenings, and therefore to predict and control future events.

     What, then, is writing? Is it simply the action of inscribing characters on the surface of paper? Obviously, writing began with the inscribing or carving of marks on some surface. The Oxford English Dictionary (2nd ed.) defines 'to write' as: 'to score; to wear by rubbing; to cut; to tear'. Furthermore, these are historical and geographical variations of the word 'write' in many European languages (see The Encyclopaedia Britannica). In English, to write and to incise; in German, reissen and einritzen, whose meanings are to wear and scratch; in Greek, graphein, which means to carve; in Gothic, meljan, to paint; in Slavic, pisati, also to paint. It is noteworthy that the origins of the word 'write' in these various European languages come from the action of 'carving', 'painting', 'inscribing', 'scratching', etc. In short, the physical origin of writing is derived from the basic operation of 'carving' (Coulmas, 1989: 19). 

     The central theme of the paper will be the deconstruction of programming. Programming can be viewed as a representation of the ‘will to power’ (and the ‘will to program’). In the present paper, the other nature, i.e., 'weakness' of programming is explored in terms of writing and difference.

     Viewing programming as writing creates an entirely new perspective on programming; it shows that ‘strong’ programming has a 'weak' shadow or underside, which is normally ignored. The weak-strong division reflects an earlier tradition in Eastern (Chinese) philosophy and thinking, namely, the Yin-Yang dynamism. 

     Yin and Yang are regarded as the two fundamentally opposing terms, which explain all natural and social phenomena. These two forces are generally contrasted (see Needham, 1956): Yin is associated with darkness, femininity, the maternal element, and Earth; Yang with light, masculinity, the paternal element, and Heaven. In terms of the Yang aspect, programming is viewed as a conventional tool of writing and inscription which facilitates order and control; that is, the strong aspect of programming. In contrast, the Yin side of programming is derived from writing as difference and separation, which leads to consider the weak aspect of writing. These opposing aspects of programming are described and determined by each other. In other words, the Yin side of programming, i.e., weak programming, undermines or deconstructs the strong aspect of writing while Yang seeks to assert its strong identity by resisting the weakening force of Yin.

Computer Programming as Writing

It is computer programming that represents the most technologically 'advanced' form of writing. Computer programming is basically to do with manipulating logic, calculations and images, and communicating the others. This brings us to one of the main themes of this paper -- computer programming as writing.

     What are the specific advantages of viewing programming as a form of writing? First, it can serve to grasp the implications of programming in terms of a wider conceptual context. In this respect, computer programming is not only just an engineering practice, but it has an important meaning when seen in the context of the organizational and social worlds. Second, it is hoped that this paper can provide a good analogical perspective on writing and programming; also, it promises to offer a novel approach to the study of information technology in general. Thus, it may be possible to perceive more clearly recent technological developments in computer programming in terms of the broader implications of human writing systems. To do so, we have to answer certain questions about the notions of writing not only with regard to commonsense meanings (e.g., as a communication tool) but also from philosophical and sociological perspectives. Thus, these wider and deeper understandings of writing may illuminate the significance of computer programming as writing. 

Writing is essentially a process of 'scratching marks' on a physical space and medium (e.g., paper). With this observation, we can connect writing with the basic actions of the computer, as Palfreman and Swade (1991: 129) say: 

With a computer, numbers, letters and images take on electronic markings. Our ideas are represented as patterns of voltages in the circuits of a machine. 

     In the context of this perspective, we can grasp the conception of programming as writing that is as metaphor as well as physical activity. It is related to the meanings and roles of the computer and writing in the contemporary world. On the one hand, the computer is no longer simply a calculating machine; rather, it has become a medium for human communication. On the other hand, writing is not simply a means of communication in a literate society, but also is regarded as the general form of communication. 

      The role of the modern digital computer in society is often compared with the book. The modern computer can be better viewed as a 'book' rather than as a 'machine' (Palfreman and Swade, 1991). We see more or less the same trend in the development of the modern computer, and specifically the personal computer (PC). Hence, both book and computer have become closer in terms of their functional roles in society. The point of this analogy between book and computer in the general context of our argument is that it serves to bring out the underlying similarities between the two as forms of writing and informational representation.

     Studying the recent development of hypertext (textual networks for writing), Bolter (1991) insists on viewing the 'computer as a new writing space', and argues that computing is writing. The writing space is a metaphor in the same sense that the writer can regard the mind as a writing space. Bolter's (1991: 9) perspective on the computer starts from the statement that 'the computer is best understood as a new technology for writing'. These arguments help us to understand the computer as writing space and programming as writing. Since computer programming can be seen as a form of 'writing', it follows that computer programs can be viewed as 'texts'. 

     Bolter (1991: 10-11) further insists that 'writing is the play of signs'; specifically, the computer offers a 'new field for the play' of signs, and a 'new surface for recording and presenting text'. The surface that the computer provides is quite different from the conventional one. In this regard, the computer unfolds uncharted territory. In the traditional sense of writing, writing space is a kind of two-dimensional surface like paper. More significantly, the conceptual space of traditional writing (e.g., printed books) is 'stable' and 'monumental', which means that it cannot easily be changed or modified. Printed papers represent a fixed and rigid space; if someone tries to change printed material, it can be easily detected due to the apparent markings on the surface. This stable surface is related to strong programming whose function is to fix the fluctuating and fluid aspects of human activity. However, in electronic (computer) writing space, the most important feature is the 'fluidity' of the space and the way in which this flowing space makes it possible to render an 'interactive relationship between writer and reader'. At this point, computer programming also has a weak side, which is the intention of this paper to explore in more detail.

     The affinities between programming and writing can be found in the early history of the modern computer -- Turing test or game. Alan Turing was a prominent figure in the development of Artificial Intelligence (AI). To introduce his ideas on AI, it is helpful here to describe the Turing game, or Turing test. Turing game is called the 'imitation game' (Turing, 1950). This is essentially a 'writing game'. The players of the game (that is to say, A (male), B (female) and C (interrogator)) ask questions and answer each other while they occupy separate rooms so that they cannot see each other. The final object of the game is for C as interrogator to correctly identify the two other (A and B) players' sex. Either A or B can be the computer. Turing intends that if human players (e.g., C) cannot tell the sexual identity of players (e.g., A and B), then the computer (either A or B) can be called a 'thinking machine'. This game can be said to be simply a game of 'writing and reading' in the sense that it is totally concerned with the writing ability of the computer. As Bolter (1991) clearly points out, passing the Turing game means to be able to read and write (therefore to think), but has nothing to do with other faculties of being human such as touching, tasting, smelling, etc. 

     The word 'writing' in its basic, commonsense meaning refers to the system of inscribing characters (such as the alphabet) on a surface (such as paper) in order to record or communicate information. But, the idea of writing in the context of this paper has a much wider meaning. For instance, Cooper (1989: 484) says that 'writing is the process by which human agents inscribe organization and order on their environments'. Thus, writing can be seen as a universal technology of ordering in human societies. Writing deals with the 'structure and organization of representations', that is, 'ordering, listing, display, hierarchy of arrangement, edge and margin, sectioning, spacing, contrasts' (McArthur 1986: 23). The term 'writing' is much more than its limited, everyday meaning suggests -- the functional writing of messages and their communication. Here, we intend the term 'writing' as inscription in general. 

The History of Writing
Tracing the historical development of writing shows us in what sense and to what extent programming itself may be considered as writing. In his book, A Study of Writing, Gelb (1963) discusses the evolution of writing. He begins with a tentative definition of writing: writing is 'a system of human intercommunication by means of conventional visible marks'. Later, Gelb (1980: 22) offers a more definitive characterization: 'writing in its broadest sense is a recording system or device by means of conventional markings or shapes or color of objects, achieved by motor action of the hand of an individual and received visually by another'. In the context of these definitions, Gelb (1963) describes the evolutionary phases of writing. There have been, he says, roughly three stages in the history of writing; namely, primitive drawings, forerunners of writing, and full writing. 

     The stage of full writing is 'phonographic' writing, which is concerned with 'sound' and its inscription. Among current phonographic writing, alphabetic writing systems are the most widely practiced, covering almost the whole of the modern 'literate' world. But the alphabetic writing system has a relatively short history. The first alphabet was probably invented by the Greeks (Gelb, 1963). Most modern writing systems have followed the alphabetic system. The alphabetic system is the basic system for computer programming; indeed, most current programming languages are based on alphabetic systems, notably English.

     Gelb (1963) insists that the 'phonetization' (i.e., the transition from pictorial icon to phonetic symbol) is the most important single step in the history of writing. By virtue of phonetization, a primitive logographic writing was turned into a full writing system (Coulmas, 1989; Gelb, 1963). Thus, Gelb (1963) maintains that since phonetization has progressed, writing has lost its status as an 'independent mode of expressing ideas' (through Chinese writing still has this property to some extent). Writing has become just a 'tool of speech' and a 'vehicle' in order to 'scribe' exact speech and to be able to 'record' information in a permanent and durable form.

Writing as Technology 

Cooper (1989) views writing as the process by which organizations impose order both on themselves and on their environments. Writing is a technology that enables the 'structure and organization of representation'; thus, writing is seen as a 'way of fixing the flux and flow of the world'. These statements represent 'organization as a kind of writing' (Cooper and Fox, 1989). In fact, it can be said that writing transforms 'disorganization' into 'organization'; these processes of organization and disorganization come together, and are different faces of the same phenomenon. 

     In a similar vein, Ong (1982) argues that 'writing is a technology' in the sense that it depends on 'the use of tools and other equipment' such as pens, brushes, papers, ink, etc. By using the term 'technology', Ong wishes to underline a main feature of writing: 'artificiality', by which he means that writing constructs human thought not by means of internal and natural (human or biological) ways but by means of external and artificial techniques. Similarly, Bolter (1991: 33) maintains that 'writing is a technology for collective memory, for preserving and passing on human experience'. In this way, writing facilitates and enhances 'human capacity'. Historically, writing has been the source of social order and organization, the very foundations of human civilization. 

     In contrast, as Ong (1986) indicates, writing has been criticized for its negative role in human thinking; for instance, Plato pointed out that the human memory capacity could be eroded by its dependence on writing. And more recently, a similar argument has been voiced to the effect that computers (or electronic calculators) make children lazy and incapable of calculating with their own unaided faculties. Because these technologies -- writing and computers -- are characterized as external and artificial, they are sometimes thought to degrade human thinking and creativity. But this understanding of technology derives from a thinking that views technology as a separate force from human beings and human action. If we view technology from a different aspect of thinking, technology and humanity are parts of an inseparable process. Bateson's example of the blind-person's walking stick is such an example of 'integral' technology -- it is an extension of the human body through which the blind person 'feels' his/her way about (Bateson, 1982). This is exactly the way that we approach writing technology in this paper -- it simply connects the human actor to its world.  

Writing as Différance
Writing can be viewed in terms of strong sense of programming as well as weak sense of programming. However, as we have seen from the work of Coulmas (1989), writing inclines to strong facet of programming. One special feature of writing inclines it to ‘strong’ facet -- its tendency to separate itself from its source in the human agent. In terms of the separation process, writing can be seen to provide 'strong' bases for understanding programming as writing in the sense of Ong's (1986: 36) characterization: 

One of the most generalizable effects of writing is separation. ... It divides and distances, and it divides and distances all sorts of things in all sorts of ways.

     Ong (1986) suggests several facets in the separation process of writing: the known from the knower; interpretation from data; the word from sound; the source of the communication (i.e., the writer) from the recipient (i.e., the reader); the word from the existence; past from present; administration from other types of social activities; logic (thought structure of discourse) from rhetoric (socially effective discourse); academic learning from wisdom; being from time, etc. Among these, the foremost factor of writing in terms of separation is deemed to be the division between the known and the knower, the step by which writing promotes 'objectivity' (Ong, 1986). Likewise, naming something is a typical example of separation of the known and the knower; naming the tree makes it possible to distance the known object (i.e., the tree) from the knower (i.e., the human perceiver). 

     Since Greek was invented, the 'alphabet' system has been successful in the sense that it transforms sounds (spoken words) into their 'spatial equivalents' (visual scripts). Translating phonetic marks and scripts from sounds means objectifying and formalizing the known which formerly was an inseparable and organic part of the knower's very being. These processes of separation highlight the features of writing as strong facet of programming, which create strong hierarchical ordering such as the known and the knower. 

     Ong (1986) also points out the relationship between formal logic and writing: writing separates 'logic' from 'rhetoric'. Formal logic emerged from the Greek tradition because the invention of logic is intrinsically tied into the vocalic phonetic alphabetic writing system. The alphabet system is the most abstract form of writing in the sense that it may divide or distance more obviously and effectively and hence produce more seemingly objective and abstract forms, as we have already intimated. In this way, the alphabet system becomes an abstract writing system. One result of this separation process is that the conventional wisdom of the oral-based society has been superceded by 'academic learning' or formal logic in which writing produces 'highly organized abstract thought' that become detached (i.e., separated) from the more organic and 'natural' activities of everyday life. In fact, so-called 'scientific thinking' based on formal and abstract writing is unknown in oral-based society; writing makes it possible to think 'scientifically' because logical explanation is based on writing. 

     But separation can also be seen differently -- not just as simple, static division but, more actively, as a process that also joins (Cooper, 1986). If writing as simple separation helps us to grasp strong programming, the separation/joining structure helps us to see writing in a radically different way. 'Writing' in weak sense is what Derrida's concept of 'différance' deals with. Derrida has coined the term 'différance' in order to reveal human ontology as 'process'. This can be otherwise expressed in Culler's (1979: 165) words: 
Différance ... designates both a passive difference already in existence as the condition of signification and an act of differing or deferring which produces differences. 

     This statement stresses the significance of the processual aspect of 'différance'. Derrida (1981: 38-39) himself maintains that différance should be both a 'structure' and a 'movement'; it is 'the systematic play of differences, of traces of differences, of the spacing [espacement]'. In this sense, Derrida's neologism 'différance' is another name for writing but one which emphasizes the latter's endless motion and fluidity. Here, the motion and fluidity of writing as différance is equivalent to the denial of static separation and represents the affirmation of separation as temporary, active difference which seeks to join up with what it has been separated from.

     Derrida's concept of writing starts from a criticism of 'phonocentrism', by which he means that speech is given priority over writing itself (see Cooper, 1989). Thus, Derrida tries to deconstruct this phonocentric hierarchy; moreover, he believes that writing has played a fundamental role in structuring human actions and social activities from ancient times. To express the significance of writing in human life, Cooper (1989: 486) uses an analogy to convey the Derridean notion of 'writing': 'we are driven as we drive or, as Derrida would say, we are written as we write'. In other words, human activities are essentially written or reflected by the act of 'writing', an insight which contrasts with traditional thinking that writing is a tool for human communication or a mere transcription of phonetic signs. Thus, writing is not just a 'supplement' of speech. Here, again, we are reminded of the weak (non-functional, complex and autonomous) character of writing, which leads nowhere except to its own realization. 

Writing as the making of differences underlines the weak aspect of writing. Although writing is functionally dedicated to separation, and therefore to strong meaning of programming, programming as weak meaning of writing makes static division unstable and undecidable.

The Deconstruction of Computer Programming
Writing can be understood as différance; in other words, 'writing is always an act of deferral' (Bolter, 1991: 188). One simple example is found in the relations between writers and their words. A writer writes words (script) down on a writing surface (paper) so as to use and have those words 'at a later time', which is a deferral effect. Following Derridean logic, several deconstruction analyses have been applied to computer programming. Programming as 'electronic writing' institutes its own kind of différance in the way in which the computer is able to 'intervene between the author and his or her words or between the reader and the author's words' (Bolter, 1991: 189). In the same way, the computer programming is certainly able to make differences in the relationship between the author (i.e., programmers) and the text (programs). 

     Furthermore, the computer programming as electronic writing promotes the possibility of deconstruction practice more readily than does the traditional writing of graphic marks (Poster, 1990). Electronic writing on the computer produces a new configuration of author and text. This change is perhaps most notably seen in the 'subjectivity' that is constituted not by a 'logocentric presence' (e.g., 'speech') but by a form of 'dispersion of the subject' (i.e., the 'text' of electronic writing). As Poster (1990: 123) says: 

The electronic mark, as opposed to the graphic mark, permits a deep reforming of the space/time coordinates of writing and reading through everyday life. The electronic mark radicalized the anti-logocentric tendencies that deconstruction argues are inherent in all writing. The change from graphic to electronic mark permits the wide diffusion of electronic writing throughout the social space and undermines the temporal limits of pre-electronic writing.

     In his work, The Post Card, Derrida (1987) chooses a specific picture to illuminate this new configuration of subjectivity and the deconstruction of the logocentric perspective on writing. The picture depicts Socrates writing at Plato dictation. This is exactly the opposite image to the conventional interpretation of the relationship between the two philosophers. In fact, historically it is regarded as 'fact' that Plato wrote what Socrates said. Nonetheless, according to Derrida's logic of undecidability and deconstruction, Plato precedes Socrates as writing precedes speech, and it is this that the picture (actually a postcard seen in the Bodleian library at Oxford) of Plato and Socrates addresses.

     Derrida uses the postcard as a novel way to present his argument. As Poster (1990: 126) describes it, the postcard can represent 'a fragmented and disoriented subject' due to its openness and condensed expression. For these reasons, it is said that the postcard is an unstable medium. Moreover, since the postcard has the similar effects as writing (i.e., 'unstable' différance), that is to say multiplication and decentering subject, the feature of the postcard shows how writing becomes the process of différance. This destabilization effect of the postcard is the same as writing, especially electronic writing and communication. The logic of fragmentation and disorientation is seen not only in postcard, but in electronic writing (Poster, 1990). 

     With regard to its multiplication and instability, computer programming can be paralleled with writing in general. But we may see the similarities and differences between traditional writing and electronic writing. On the one hand, new technology of writing such as computer programming 'tends to be absorbed within the category of writing' (Poster, 1990: 127); it means computer writing (programming or tele-writing) becomes writing in general. On the other hand, computer writing is different from traditional writing. While conventional writing locates itself in linear space and temporality, computer writing 'inserts itself in a nonlinear temporality that unsettles the relation to the writing subject' (Poster, 1990: 128).
     The introduction of new writing, i.e., electronic writing, may have a similar impact on the configurations of the self, the human actor and time/space, etc. It has been said that the Industrial Revolution created widespread mobility through the technology of transportation; this made the 'dispersal of the self' a possibility. In other words, modern transportation challenged the old barriers in time and space. Likewise, it can be argued that computer writing 'intensifies' and 'radicalizes' this tendency to 'scatter' the human subject in 'nonlinear spatio-temporality'. The computer, or electronic writing, promotes 'immateriality'; and it brings with it the 'disruption of stable identity'. 

     Using Derridean notions, Poster (1990) has discussed the nature of electronic writing, including computer programming. He argues that Derrida's idea of writing can be viewed from two positions: Derrida's early position on the 'relation of the subject to writing' (for instance, in Of Grammatology) and the later position on writing 'as a theoretical strategy for the analysis of computer writing' (notably, in The Post Card). However, both theoretical stances are by and large equally significant in the sense that Derrida's term 'writing' has to be considered as 'always already anterior to speech'. Furthermore, 'writing and speech perpetually "oscillate" so that each cannot be fixed in relation to the other' (Poster, 1990: 103). This oscillating character of writing can efface the boundary between subject (e.g., author or programmer) and object (e.g., text or program). This undecidable feature of writing places electronic writing closer to the 'border of subject and object'. Unlike traditional writing which is located on a stable surface, computer writing always and already 'dematerializes the written trace', that is, it creates immateriality. Thus major characteristics of electronic (computer) writing are said to be its movability and alterability, which make it instantly transformable and decomposable, i.e., immaterial. For such reasons, computer writing can be called a 'border line event' between 'stability' and 'instability', between 'subjectivity' and 'objectivity'. 

     In addition, computer writing makes ambiguous conventional 'Cartesian dualism' which represents the clearly and distinctively demarcated relationship between subject and object (Poster, 1990: 112). For instance, conventionally, a manuscript in handwriting can be authorized as the 'original' that makes us trace the 'true' and 'original' texts and the evolution of the text. However, computer writing can hinder the search for the 'originality' of texts and the 'authenticity' of authors due its tendency to 'dematerialize' the text. For this reason, one can argue that the computer creates a collective authorship and so decenters the traditional subject of writing: 'computer writing subverts the author as centered subject in yet another way, by introducing new possibilities of collective authorship' (Poster, 1990: 108). 

     These issues of computer writing and collective authorship are reflected in many ways in recent developments in the computer field. For instance, ‘groupware’ promotes the development and utilization of collaborative multi-user word-processors in place of the more traditional single-user word-processors. Poster argues that individualistic authorship gives way to the 'indeterminate author'. Computer technology erases the author's voice and trace the ways in which author's own manuscript cannot be kept any longer in conventional places (e.g., museum) and conventional forms (e.g., manuscript). Furthermore, computer programming undermines the 'stability of the position of the author'. The computer makes it easy to search for 'supplementary authority'. As Poster (1990: 115) puts it:

In sum, while computer writing dematerializes the mark, merging in a new simulation of unity the written object with the writing subject, it also subverts the individuality of the writer in the marks it does leave, the files on the floppy disks. Finally, it creates new possibilities of collective authorship.

     We can instance various examples of this tendency; e.g., computer-mediated communication and computer conferencing. A new form of communication, e-mail becomes a 'new configuration' in the constituting process of self. This is more dramatically represented by computer conferencing, which can undermine traditional ways of thinking such as the 'Cartesian subject and social hierarchies' because in computer conferencing communicators can hide their social origins and hierarchical position in organizations (e.g., accent and behavioral pattern) and therefore create a kind of collective anonymity. Thus, the hierarchies between communicators in conventional communication systems become obsolete. Similarly, writing on the computer, especially in computer conferencing, can introduce a new relationship between author and text. In computer conferencing, we observe a form of dispersion of the subject in terms of space as well as time. The subject is no longer stable and identifiable in this system. In terms of space, the subject is not present in the same place over time: authors become dispersed throughout networks of communication. Hence, the tendency for computerization decenters the conventional subject-agent in a collective anonymity. 

Time and Space in Electronic Writing
Many of the issues raised above in connection with computer writing are bound with the changes that the new communication technologies create in our experience of time and space. In fact, computerization of time and space has become one of the more commented-on features of advanced communication technology. Notably, Lyotard (1991) has argued that information and communication technology should be understood in terms of difference and memory in the constitution of time and space. Specifically, Lyotard introduces a number of neologisms to illustrate the novel significance of the new technologies i.e., the computer and related technologies: tele-graphy, tele-writing, inscription from afar, writing at a distance, inscription-at-a-distance, etc. 

     Lyotard's point is to underline the implications of the new communication technologies on the way we experience space and time. His argument starts with the writing (or inscription) model of technology, and this produces a 'spatialization of meaning'. Partly due to its legibility or decodability, and partly due to its marking on a spatial surface, inscription (writing) can open a 'public space of meaning' (e.g., books and newspapers) and produce a 'community of users-producers' (e.g., writers and readers). 

     In the context of this spatialization, inscription produces and maintains the communal memory. Likewise, tele-writing keeps the 'sign of the past event' so that it generates 'available, presentable and reactualizable memory'. Lyotard also argues that graphics are a form of inscription. Representing a form of spatial memory, inscription means that the 'thing can pass' but the 'sign remains there'. As a kind of mnemotechnic, graphic inscriptions conserve engraved traces just like the museum conserves an ancient artifact. In other words, inscription can be said to be 'memorization or conservation'. In this sense, inscription 'conserves' time by keeping the past in the present. 

     As Ong (1986) already noted, taking 'being' out of 'time' might be the 'most momentous' of all 'effects' of writing (inscription) by which the time dimension should be eliminated from being by writing. With the writing effect (i.e., separation being from time), 'becoming becomes being' (Ong, 1986: 44). The separation 'past' from 'present' and the creation of 'distanced past' might be the expressions for illustrating that segregation effects of writing are abolishing the time-dimension in many of social and historical discourses. Changing and 'mobile' oral world (i.e., becoming) have been replaced by stable and constant 'text' (i.e., being) which derives from writing. 

      As inscription devices, the computer and related new technologies promote 'mental operations' such as memorization, regulation, and calculation. Relating to these roles, the computer has impacted another way in social life, which is transformation and communication through time and space. In the computer, the digitalized data can be synthesized in any time and any places. These are 'rendered independent of the place and time of their "initial" reception, realizable at a spatial and temporal distance' (Lyotard, 1991: 50). By Lyotard, it is called 'telegraphable' which points out 'noteworthy facts' concerning memory breaching features of tele-writing. For instance, by means of specific mode of tele-graphy (e.g., networking computer programs), writing at a distance (i.e., information communication technologies) removes the social contexts and social formation of hierarchies in communication (see the previous section of this paper). These social memories (i.e., social context and class) are diminished by tele-writing.

     The computer and inscription-at-a-distance can break the traditional relations of time and space in terms of memory and remembrance. Since conventional thinking views time and space as stable and unitary dimensions as if these are based on material foundations, strong facet of programming may support stable and unilateral features of time/space. But the weak facet of programming of tele-writing can break the rule of unchangeability and stability in time/space dimension. Thus weak meaning of programming is sensitive to the precarious time/space dimensions.
In conclusion, we have tried to show that programming can be deconstructed through poststructuralist thinking. Writing as viewed through Derrida's concept of différance provides the key to the deconstruction of programming.
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