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Silent Service BBS Logo by Eternal DarknesSiicon Dream Artists (SDA)Junel5, 1992

Objective
First Thoughts
From the perspective tiie present, the commoditizatiohcomputer and networking
technology has so profoundly affected the economic and social life of advanced industrial societies that
it is becoming difficult tamagine when this was not.s®riven by open networking standards on the

one hand and the effencies of pervasive access to computing and communications resources on the

'Eternal Dar kness, ASBliento®sebrve am ABBiS(Lokatay Ufk@BrSkcorAr t pack

Dream Artists 1992),http://artscene.textfiles.com/artpacks/1992/sdqaigessed May 4, 2009). To the best of my

knowl edge, the 1992 artpack was Silicon Dream Artistsd o
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other, the Internet has changed everything from the development of software to the ordering of pizza
and the organization of protests. Itis a unique, generative environmesg wbjortunities for
creative expression and the enhancement of productivity through the wedding of software to the mass
have provoked revolutions in all fields of human endeavour. The extent of its impact has been so great
that the rise of the Inteet has neatly divided the edd the information society from those that
preceded it. In the process it has obscured the two decades of online interaction during which many of
the schematic and technical mechanisms of current modes of user interactiorftwahesérom
usernames and passwords through to message boards, galleries and-praibteere developed.

For those whose formative years were during the transition period in which the barriers between
the online and offline worlds weakened and vagistihe emergence of the Internet age has had the
effect of nullifying or rendering irrelevant the memory of their interactions with the technologies,
systemsand communities that came before Though necessary to the purpose of repackaging the past
into conceptually digestible and distinguishable units, the use of periodization in academic history
represents an acknowledged interruption of the continuity of events. Historians recognize that
periodization is a conceptual lens that, like all lensesgptgeshe object of its focus in sharp detail
while blurring all that lies before or beyond its focal point. It does some violence to the true past, but
the purpose of its interference is meant to be therapeutic in that it is revelatory: used properly,
periodization reveals at least as mucand arguably more than it obscures.

Memory, best defined as the recollection of the past filtered through the mind of a population
mass, is not nearly so forgiviigunder the liberal aegis of contemporary acadehiitory engages in

the reconstruction of the past under the sole and immutable assumption that the past should be

Here | should like to draw a distinction between fipubl i
as f me mor ythare orgdfiiciinithat thbyaare fermentations of the mass, the former typically incorporates such sites
or objects of commemoration as monuments, buildings, or personal artefacts, possesses an arguably explicit discursive
purpose, and with the lastisfree nt | y t he object of official notice or pat
explicitly to the organic historical consciousness of the mass as it is developed and transmitted through informal
mechanisms within specific social units (individuakirtctions with culture, family or community mythology, etc.).

2



understood for its own sake: the quest for knowledge of what is lost is teleological in that the
accumulation of knowledge is held to beddmective good, an end in itself or by reference to the role it
plays in some other overarching purpose. Subject to the unavoidable pragmatism of life in the present,
itself a product of the elemental scarcity of time balanced against the infinite eppémsd&nowable,
memory works to retain what knowledge is useful in that it provides advantage, power or meaning
while discarding that which is not. Much as the relevance of the knowledge of how to drive a team of
horses is all but immaterial in an agardernal combustion, knowledge of the mechanisms, aesthetic
and interactive forms, and structures of thought and sentiment that defidedepnet online
communities are equally immaterial in an era of network persistence and pervasive Internetization.
Nostalgia has been des c-was haghdred®yssonieone e aheven gi n ¢
i s. : . a generalized envy for, and Inghisnogthlgiamor i z
represents a dual projection, specifically the rexfadin idealized version of the past for the purposes
of imposing upon it an idealized version of the self. Nostalgia works in one direction only, namely the
imagination of what came before as somehow better than what exists at present. It is considered
falli bl e, a fnev e Hintingaokrecdlectior. Batwlseee nasthlgia, rheenory ands e
identity intersect is when the knowledge and values embedded in identity become desynchronized with
the knowledge and values embedded in the historcaaousness of the mass. This produces a
deeply individualized anomie, a feeling not that norms have been gvedsd but that we have
realizedthat theconcurrence between what we know, believe and can make reference to through the
problematic of impted shared experience is less than it once was. Much as one feels choked when the
material artifacts of memory are suddenly and catastrophically destroyed, as is the case with a house
fire or the unintentional, unrecoverable deletion of sole copiegofrehic data, the action of memory

in discarding pasts that are no longer relevant evokes a species of nostalgia that is closer to loss.

!Mark Kingwelll, AFi ve Stops: H o me Qpiening Gaanhitd: E&¥aysdniAmhasnd i n t he
Philosophy(Toronto: Key Porter Books, 2008), 146.
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When a physical or virtual community is lost through catastrapleeshock of the event is
sufficient to make it theubject of both immediate interest and historical enquiry. When a physical
community is winnowed or eroded through the workings of mberel forces like changes in the
means of production or the mode of consumption, scholarly history eventuallyseaksure this past
as well. If a physically unbounded community dedicated to some particular purpose or notorious
because of its acts dissolves, the crease in the fabric of history leftdasging may well draw the eye
of a future chronicler. If a@nmunity does not exist in physical space, keeps no bureaucratic minutiae
and, by virtue of its status asab rosaentity does not cause events to noticeably bob in its wake, there
will be no reconstruction of its trajectory. Methodologically defined &sby its reliance on the
physical, be it in the form of documents or the detritus of events, meadestory has proved inapt to
the examination of selfrganizing online communities. Despite appearances to the contrary, history
and memory are unitein their adhesion to their own definition of the practical: memory forgets what it
believes it is not useful to know, and history rests on a platform of what it deems practically knowable.

This essay represents an attempt to resist the confining pragmsaif both memory and
history. In its desire to provide a published record of what memory has cast off, it will attempt to strike
against the lossy presemindedness of what is held to be relevant in the elusive now. In its bending of
the rules of dogmentary investigation and its goal of reconstructing a form of social interaction that
occuped no space and now exists primaiiljthe memory of its participants, it will seek to supersede
the discursive formula of what history believes can be knowmallf, in its attempt to produce a
memoir through the mode of analysifor |, its author, lived and breathed the phenomena that shall be
described here it will stand as both a product of and an antidote to the nostalgia not of an idealized

past, but ba past forgotten.

Art and the Digital Underground

Hackers, crackers, warez d00ds and couriers; users, systems opeodensand moderators;

4



lamers, phreakand digital artistsAll are archetypes of current online identities, and all draw their

origins from the same source: the digital underground of thénpeeet era. Riding the wave of the
microcomputer revolution, archipelagos of discrete;a@fftained online communés rose up in the

sea of the public telephone network. The voice channel of a phone circuit could carry data between
machines, and with that came all of the anonymizing and identgking effects of networked
communications that are familiar now. Thajority of these diain bulletin board (BBS) systems

operated legitimately, frequently requiring real names of their users and authentication through callback
verification. Beyond these, however, wasu@ rosabranch of systems that were qukegal orillegal

and whose users crafted online personae distinct from their public selves behind the facade of the
handle?

Both the legitimate and illegitimate branches of the ecology of systems that comprised the pre
Internet online world arose because of treakening or overcoming of identifiable economic,
technological and social constraints. Similarly, the variety of roles played by each in serving the
communities of users that patronized them was defined by either the modification of these constraints
or, as is especially the case with examples of social constraint, the influence wielded over patterns of
online behaviour by evolving archetypes of online identity and the establishment of idantity
communityderived norms unique to this operating environtmeMuch like any physical community,
users of bulletin board systems came to define standards of behaviour, codes of conduct and discursive
practises through their own interaction and the interplay between their community and the broader
structures thagustained it. Many of these practises found their way into software, as was the case with
the ways in which bulletin board operators sought to shape user behaviour through expedients like
anonymization and posb-call ratios. Within the permeable, eviolg realm of what software would

and would not allow, however, forms of expression peculiar to the medium, the constraints that

4 Also known, then as now, asusername, alias, or nick.
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governed it, and the identities of those who participated in it rose.

Many of those forms are familiar to the

present. Bulletin boards were compthesed Command—
conversation systems that typically provided thehhe Form of the Interface I: "Paragon” menu profrgm

Oblivion/ 2 BBS Software \

callers with private email between users |iIl,Ib refers to how much timt#he user has left on the bulletin
' board Because of the cost of their operation and thei

L . scarcity visa-vis the size of the population of users whc
messaging, e transfers andccess to thirgparty accessed them, usevsre given a daily allowance of time
to use the systeth.

programs (fHdoorgameso) . These are all functior

that persist now, and the forms of communication that flow through them are scarcely different. But if

one looks at the presentation of these functions, examinirae#ibetic of user interface over the

access it enabled, a new form of expression appears: that of the system itself. This is the way in which

software appeait® users, and it is a phenomeneferable to an identifiable set of historical

influences. Tk natural limits of the aesthetics of this form are defined by the computing paradigm

within which online interaction toglace and the broader forces that defitiat paradigm. Ten years

into the twentyfirst century, these natural limits are defingdabcluster of mature technologies,

notably graphical user interfaces, immersivaltimediaand megabyt@lus connectivity. In 1990,

these limits were defined by textode graphics, keyboantiven interfacesand connection spels

measured in tens of kibits. As a result, the online systems of this period had both a distinctly

di fferent visual aesthetic and interactive nNfeec
While the definition of what qualifies as art has expanded tremendously over tlcenasy,

computer interfaces still fall outside the realm of acceptable subjects of criticism or historical enquiry.

The study of interface design is driven by the corporations that are the largest users and marketers of

computer technology, and desigare evaluated in terms of their efficiency, comprehensibility, and

AiPermeabl ed because the |imitations inherent in any one
software in an attempt to overcome the limitations of the old.
*APar agon Me nQblivibr2d@BSSdftwage vérsion 2.1Q.ocation Unknown: Darkflame Enterprises, 1993),
http://cd.textfiles.com/somuch/smsharew3/MODEM/OBP0.ZIP(accessed March 14, 2009).
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branding. Academic literature that addresses computer interfaces as works of art is practically
nonexistent, a fact that is surprising given that the encouragement of sentiment theough th
arrangement agoftwareelementd art by any other nanieis explicitly referenced in interface design
through the nebul ous category of fAuser experier
decade | d art wor | d f e itkdasdtheboeans dfiinknhatdavebeenispiltendo w o
discussing the aesthetics and historical influences of noted industrial designers. The ties of sentiment
that spring up between users and the fictional characters of video games are the same as those that
appear amongst readers of literature. An implementation of an algorithm in software, specifically the
arrangement of the elements that comprise a given routine, may eraa@enotional response from
theprogrammer that implements or reviews the codeesrdJare often attracted or repulsed not merely

by the functionality of software, but the design elements employed in a given interface. The
relationship between the arrangement of formthedeeling it evokes makasterface a species of art,

but from te silence of scholarly literature one readily infers that the validity of this categorization

not shared by many commentators.

The Form of the Interface I|11: Stock Output from the
version 1.10, 1994,

History is the arrangement of selected facts into a narrative whose purpose is the exposition and

explanation of past events. The fundamental question history seeks to answer iwyadrad it

"MChari sma s 1 CHalsinaBBBS Software version 1(Hamilton, Ontario: Grip Microdesigns Inc., 1994),
ftp://archives.thebbs.org/bbs_programs/cbbs110faipessed March 10, 2009).
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answers it by placing events within a causal framewakrdiates them back to the forces that
inspired their occurrendeWorks of art are salubrious to the study of history not merely because the
meaning contained within their expression is specific to a given time period and set of circumstances,
but alsobecause the form in which they are expressed represatae@wvork through which broader
material social and economic constraints can be exposed. The impact of romanticism on modern
conceptions of art and tiienizationof therole of the artistreatorresulted in th@opularbelief that
the major limiting factor on artistic expression is the unbridled imagination of the artist himself, but
this is not strictly true. Instead, the fu@tder constraints that govern the creation of art and the form it
takes are the availability of materials and the ways in which these materials can be arranged to produce
meaning.

While it must be acknowledged that deterministic materialism is not the sum and total in the
explanation of specific forms of expressionnitist equally be recognized that material conditions play
a significant and definable role in the development of these forms. To cite an example, the rise of a
paradigm of painting through the use of siccative oil and mhiesed pigments would not have
occurred absent the discovery and economic viability of the technique. To cite another, the colourful,
highly stylized block images that appear in these pages could not have been created in the form they
were outside of a specific technological environmeghose parameters can be defined and explained.
To borrow from the language of mathematics and computer science, a function expresses a dependence
bet ween variables; some of these variables (dir
by the operation of a relationship or algorithm. Historians are intimately familiar with this concept
because it is the bread and butter of their work: by running derivations against the output of certain
events using the input of other events, they sedkfioe relationships whose operation is responsible

for the development of phenomena through time. In this they are the remgiseers of causality

8 E. H. CarrWhat is History?(London: Macmillan, 1961).



technicians of the past working on the algorithm of why.

Check Feedback Logoff

The Form of the Interface IIl: Matrix Logon®&n u by L o r,dhichl @pgeared(infiObldion)2 BBS
Software version 2.30995.1Is this art?

The images presented here represent just such a discrete series of outputs that can be related
back to equally discrete inputs through a caasgiment. This form of artwork developed during the
late 1980s, flourished during the 1990s, and disappeared by the turn of the century. It was the product
of a unique computing environment in that its form represented a response to the technological
corstraints of the IBM PC as it existed during this period. It was most often found on that class of
bulletin board systems that used a particular family of software and operated within what has been
referred to as the digital underground, the segment afriliee world dedicated to hacking, software
piracy and other illicit activities. Its creation was inspired by attempts by artists and systems operators
to gain access to definable social goods peculiar to the computinggraraidihe era and the pattern
of production, distribution and consumption permitted and aagad by the samed-inally, the
development of the aesthetics of the form was driven by technological advances within this paradigm,
and its disappearance can be traced tonttwketparadgm shift responsible for the risd# the Internet.
Beyond the palliation of nostalgia, the purpose of this work is#iolde First, it will capture

and expose examples of a form of expression that, subject to the forgetfulness of the pragmatism of the

°Lord Jazz, #AOblivion/ 2 Oblivian/2 BBS Shfmvare lersion 2.@Gucation UAKNGSvh:, 06 i n
Darkflame Enterprises, 1993)p://archives.thebbs.org/bbs_programs/obv2%2d23@atipessed March 8, 2009).
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present, are in danger of being lost forever. Second, it will relate this form back to a particular time
period and series of goveng conditions to explain why this fordeveloped when and in the way it
did. Finally, it will demonstrate the validity tiie explanation offered by charting the evolution and
death of both the aesthetics of the form and the form itself as these governing conditions changed and
were eventually bypassed. Sitting atop these are certain overarching objectives, notablyfthe use o
these artworks as a means of viewing the dense network of economic, technological and social factors
that existed during the period of their creation, the desire to demonstrate certain limitations of the rules
of contemporary historical scholarship byhdeng and adapting these rules to the demands of a novel
species of documents, and the need to prove that the study of history is still viable in an epoch in which
digitalization has introduced new problems in the authentication and use of source materials

All of this is made vastly easier by the fact that the period under study is one of both recent and
personal memory, with the latter serving to fill gaps in the record introduced by the twin forces of
deletion and obsolescence. While the argumentatisence of history is the interpretation of data
through the operation of causality, historical enquiry shares points of convergence with art not merely
by its expression through narrative, but because it demands that the historian engage in a work of
imagnation: that of conjuring the past from the perspective of the present. When the distance between
the two can be measured in terms of a few years to a few decades, the disconnect between what is
known now and what existed then is proportionately redws®tho is the imaginative burden. Bias
toward the sources emerges because of their proximity, tballed presenminded fallacy, but there

are also more sources availabland as shall be discussed, these sources are ndiledg

Categories of Aalysis
No good work of research may proceed without defining its terms of reference. The analysis
presented here will draw on three fundamental categories of analysis to explain the actions of historical

forces and the output of the operation of theesaithe artwork that is the subject of this paper

10



represents a frame through which the past can be viewed, but recourse to additional analytic elements is
required if events are to be meaningfully related to what caused them. The categories used here are
drawn from established scholarship in the fields of sociology, history and the history of technology. In
this it should be remembered that categories are a mere conceptual framework foisted on events of
greater complexity than can be described using amngchema; when the object of enquiry is the
operations of an entire subcultirer even those of a single individual, for the human mind is

presently the most complex mechanism in the known univeraee must be taken not to view the
categories empied as either exhatige or definitive. In essence, the categories used hefdtare
designed to sift data and render it comprehensible, and filters are inherently lossy in that tbe& purp

is to emphasize what is viewad important by discardingath deemed irrelevant. What will be

presented here thus cannoti®enot finalon the development of the species of computer artwork under

discussion, but instead one explanation amongst many.

Category I: Constraint

All human activity is subject to aaviety of forms of constrairt While freedom may exist in
the abstract, philosophical sense of the word, only a sophist would argue that theretis-anene
relationship between abstract freedom and practical or realistic freedom. What this ntesnshde
selfaware entitiesre arguably free to do as they wish, what they may actually do is constrained, as an
example, by their physical and mental capacity, their imagination, the level of socioeconomic
development of the society in which they oper@ncluding the availability of resources and goods),
and the influence of authoritative, normative structures that proscribe certain behaviours. This sum of
physical, macrohistorical and individual forces defines the upper limit of what is possibigvien

period; so doing, it describes what is probable within the same.

° Roger Garlock BarkeHabitats, Environments and Human Behayi®an Francisco: Joss®ass, 1978); Robert Gifford,
Environmental Psychology: Principles and Pract{@»ston:Allyn & Bacon, 1997).
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As a category of analysis, constraint is so intrinsic to the way human beings interact with the
world that it is often overlooked. From the assessment of bare physical threaei@ctution of
strategy, all choice that features an estimation of risk appeals to constraint when evaluating alternate
courses of action and hypothetical chains of causality. Constraint may be fixed, or elided by choice; it
may be structural and econamor it may operate individually; it may prescribe hard limits or merely
influence behaviour. Most significantly, it may frequently be bypassed or undone by conscious or
unconscious human activity. If one accepts that humans are advae&dgeg creates as a function
of their status as biological organisms and that they frequently seek advantage without active
knowledge of the object sought or the internal workings of mechanisms they interact with, two
conclusions present themselésThe first is ttat human beings will seek to overcome limitations that
affect their ability to survivand reproduce, whether theseitieaccessing the bare rudiments of
subsistence or high@rder manifestations of the same like wealth, prestige and power. The second i
that knowledge of the existence of a given constraint is not required for that constraint to exert
influence over behaviour.

Because constraint proceeds from matters as fixed as the law of conservation of energy to those
as flexible as the influence oforality on choice, a description of the relationship between constraint
and the development of events is always contentious. Furthermore, because many forms of constraint
can be influenced by human agency, causal reconstruction becomes especiallyafifftoel number
of subsidiary factors loosened or tightened by the modification of a constraint spirals out almost to
infinity. Historians cut their way through this thicket of relationships through the use of induction, the
black box of lived experienaghose premises allows a picture of what is believed plausible to be
assembled from otherwise undifferentiatable masses of data. That these assumptions are inexplicable

in that they cannot be unpacked by their bearer or separated from an individualsmess explains

" Friedrich von Hayeki.aw, Legislation and Liberty, Volume 1: Rules and Ox@ficago: The University of Chicago
Press, 1973).
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why the same evidence can produce quite different conclusions and why history is a technical
discipline instead of a science: its mechanisms of observation are not separated from its observers, and
their calibration cannot be known. Fuetmore, as the scale of the constraints considered is increased
so too must behe recourse to induction.htiswhile the use of inductive filters is what makes the
writing of history possible, such abstraction obscures the nature of what is studiggortipnato the
complexity of the system considered.

These factors are diminished when the object of enquiry was produced on a definable,
documented technological system. While computers arergtve technologies anlde influence of
certain hardwarernitations can be lessened through the use of software, the technical specifications of
a computer platform represent a fixed constraint within which all expression via that platform must
take place. This is only the case where a given form of expressemiholly within the system, iés
both produced and viewed on the same platform without recourse to intermediary actors or
technologies, but just such a case is presented in the artwork that will be discussed here. As will be
clear by the end of thiessay, the form of type of system that permitieline interaction during the
period under study and the gradual evolutiothefaesthetics of this form wesectly constrained by
the limitations of specific technologies used in that period. Thatxiilareation offered here is
defensible is demonstrated by the fact that no great inductive leaps are required to link these limitations

to the form that emerged.

Category Il: Paradigm Shifts
The concept of the paradigm shift is derived from a seminal work in intellectual history,
Thomas Kuhn'The Structure of Scientific RevolutidisTo Kuhn, a paradigm is a way of

conceptualizing the universe, one that bounds a specific set of phenonexanying them in terms

2Thomas S. KuhriThe Structure of Scientific Revolutiof@hicago: University of Chicago Press, 196R)hn Worrall,
ANor mal Science and Dogmati sm, Par adi gms Thomad KuRnedb gr e s s :
Thomas Nickles (Cambridge: Cambridge University Press, 2003).
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of the paradigm and renders them controllable by the application of its rules. As the accumulation of
experimental data gradually reveals the inability of old paradigms to explain physical interactions,
pressure builds around tdeficient elements of a given theory until it collapses and is replaced by
another novel theory that can explain them without logical inconsistency or exception. Kuhn described
this process as one that was fundamentally social and constructed insteiateai@ogically pure,

with the adherents to old paradigms defending them out of the desire to maintain prestige instead of the
purportedly nobler motive of the advancement of knowledge, but the adaptation of the concept
presented here will overlook thisgamentative thrust in favour of using it as a means to describe
fundamental changes to the operative landscape of technology.

Here the paradigm shift takes the form of successive consumer revolutions in technology.
These are revolutions of commoditizatj defined as the process by which economies of scale render
previously expensive, inaccessible and distinguishable goods inexpensive and indistinguishable in the
marketplace through thaimcreasedvailability to the consuming public. Classic historegsamples
aresugar and coffee, which began as luxury goods before the workings of European imperialism made
them a staple of nascent consumer societies. A contemporary example is computers, méeg/accura
described as access to microprocesson®se accessful commoditization was responsible for the
decline of the mainframe era that existed prior to 1980 and the rise of the personal computer in the
period that followed. Of more recent vintage is the commaoditization of network access, a hallmark of
theend of the age of the traditional telephone comggafiyMa B e 11990, ®.|.PL it
replacement by the Internet era. Yet more recent still is the commoditization of software and
computing platforms themselves through the development of the opere smftware movement and

cloud computing® What is of interest here is not the reconstitutibptyysical reality according ta

13 See Sidney Wilfred MintZSweetness and Power: The Place of Sugiadern History(New York: Viking, 1985); Jack

Manno,Privileged Goods: Commoditization and its Impact on Environment and S{Ba@tg Raton: Lewis Publishers,

1999); Johan &lerbergHacking Capitalism: The Free and Open Source Software Movdident York: Routledge,

2008); and Nicholas G. Caifhe Big Switch: Rewiring the World, from Edison to Godijlew York: W. W. Norton & Co.,
14



theoretical model, but instead the diminution or elimination of specific market constraints that affect
the price and availality of goods. These represent changes in the paradigm of the marketplace,
defined as what problems can be solved through the application of the limited capital available to
individual consumers and small businesses.

An economic or consumer paradigmfsis typically the direct descendant of a scientific
paradigm shift that allows for the emergence of new technology, but this is not always the case. When
evaluated from the perspective of the widespread market availability of technology, consumer
paradgm shifts may occur simply because of changes in the ancillary technologies that support the
production and distribution of goods. As an example of the lead time between a scientific paradigm
shift and its consumer equivalent, consider the case of trepnocessor revolution mentioned earlier:
while the discovery of the scientific predicates of this shift took place in the 1950s and 1960s, the
operation of economies of scale did not bring the application of these technologies within the reach of
consumes until the early 1980% The network access revolution of the late 1990s represents the
second case, that of a consumer paradigm shift that rested more on secondary or incremental
developments instead of a fundamental breakthrough. While both miceepons and fibre optics
were key ingredients in making broadband network access available to the consuming mass, the prime
mover in this development were reductions in the cost of acquiring and using these technologies such
that their widespread deploymérecame costiable.

In Kuhn's theory, what drives the replacement of a scientific paradigm is its inability to
satisfactorily explain certain physical phenomena. In the adaptation used in this paper, what drives
consumer paradigm shifts is the inabilifythe existing technological framework to produce marked
improvements in either efficiency or productivity. The personal computer revolution occurred because

corporations and consumers found greater efficiencies in adopdisgibuted,individualized on

2008).
14 Ernest BraunRevolution in Miniature: The History and Impact of Semiconductor Electr¢@ambridge: Cambridge
University Press, 1978).
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demand, useoriented approach to data processing than continuing with the centralized,
departmentalized, timghared, batclriented approach common to the mainframe era. Lying
underneath the commaoditization of the computer was the discovery amebsiut commoditization of
integrated circuits and, eventually, microprocessors, volatile memory and storage mekiavise,
the networkaccessevolution occurred because of the need to communicate across great distances at
costs lower than those chayby traditional telephone companies and because greater efficiencies
could be realized by both connecting users to each other and liberating purchasers frorapemfior
network implementations. These demands drove the developmentmilasgtfragructure solutions
and the adoption of the Internet Protocols (TCP/IP) as the standard means of network information
interchangée?

Economic paradigm shifts are macrohistorical events because they fundameetafigtédirns
of production, distribution andonsumption of goods. They do this because commaoditization brings
the cost of formerly emergent technologies down to the point where they can be acquired and used by
typical consumers and businesses. A sdiermgaradigm shift is always dfistorical nterest because of
the discoveries it produces and the way in which it shifts the conceptualization of reality, but of greater
relevance to the study of consumer sociatigbe operationalization ofreew concept in the form of

the adoption of the techlogies derived from it.

Category lll: Operating Environment
Operating environment is best defined as the complex ecology of hardware, software and
network technologies that are the product of an identifiable technological or consumer paradigm shift.

It can comprise everything from the availability of technology to its prevalence, the geographic and

15 Carlota PerezTechnological Revolutions and Financial Capital: The Dynamics of Bubbles and Golden Ages
(Cheltenham, U.K.: Edward Elgar, 2002).

YEdward J. Malecki, AThe Economi c EGeawngGeagaphy 78sst 4 (Odmoker, | nt er
2002): 399424.
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demographic features that govern its use and, as defined by the paradigm, the natural limitations of the
technologies in question. In the history of congpsitthe implementation of technology in the form of
a discrete, integrated package is best described as a platform. This is a combination of hardware and
software that defines the framework through which computing resources can be accessed and used.
While any mathematical function or repetitive operation can be implemented in software, the
specifications of the hardware that underlies the platform represent a fixed|ioppeonstraint that
defines the absolute range of software that may run oreyorl this, operating systefshe system
software that provides applications with an interface layer to the underlying haidvegresent a
constraint that determines the practical range of software that can exist on a given platform.

It is thus natual that the limitations of a given platform will define the forms of expression that
can be sustained on iConsumegrade digital video did not exist in the 1980s because the computing
platforms dominant in that era did not permit it: their hardwareimgasficient to the task, and because
of this insufficiency no software that might permit expression in this form was developed. Certain
elements of a given mode of expression are thus uniquely referable to the constraints of the platform on
which they bok place. At a higher layer of abstraction, these constraints also define the social aspect
of patterns of use: because they were centralized resources, mainframes encouraged the development o
communities bounded in physical space. The natural oppoghes are microcomputers, which tend
to produce communities bounded by the reach of the networks they are capable of accessing.

It would be a mistake, however, to think of platforms and operating environments as equivalent
concepts. The difference beten the two is one of scale: while a platform is bound to a single object
in the form of a computer, operating environment refers tovkeall technological context in which
computing takes place. As such it absorbs everything from the way in whigluttogresources are
packaged to the means through which computers can be connected to each other (networking

technology and topology), the ways in which software is produced and distributed (closed or open
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source, physical or virtual media) and, most intqatly, the range of social and other goods available
through the use of technology and the mechanisms that control access to these goods.

The best way to illustrate the effect of the constraint of operating environment is by referencing
an example of good desired across periods defined by a given paradigm. Software piracy exists in
both the period under study and the present because individuals desire commercial software products
but in many instances would prefer not to pay for them. When thédtgin of the majority of
commercial software (which is prisearce) takes place via physical media and in the absence of
digital access points through which software can be acquired, piracy assumes the form of the
i s n e a k-ehe phgsical passing disks or other media between individuals. Here there is
concurrence between the physical social network in which an individual operates and the social
network by which illicit software is acquired. When the same basic conditions of distribution persist
but the public (in this case telephone) networks allow for the creation of informal digital distribution
points, the result is the disruption of the link between the physical aral setworks that give acces
to these goods. As was the case in th€®48®d early 1990s, this encourages the rise of virtual
communities whose membership is bounded by what geographic and economic constraints are reflected
in the structure of the network (area codes and long distance charges). Finally, when the network no
longer carries forth these constraints as strongly, the result is the creation of user communities bounded
only by the broad limitations of network accessibility, language and interest. This is the case with post
millennial software piracy, which recogeg limitations of geography and jurisdiction only to the
extent that siting operations in certain countries reduces the risk of civil or criminal sanction.

What should be clear from the preceding is not just how operating environment affects the
development of the likely form of user interface, as is the case with hardware and software limitations,
but also how it is the product of paradigm shifts and how it influences the social aspects of computer

use. The production of the artworks that will be anadlyhere occurred in a definable operating
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environment that exerted two forms of pressure. The first, an unavoidable constraint, was inherent in
the medium through which they were created and viewed: the limitations of the platform used by their
authors vas directly responsible for specific aspects of the form of their expression, and identification
of these limitations gives a strictly technological explanation of why they appeared as they did. The
second, a persuasive or influential constraint, procedsthe features of the overall operating
environment of the period instead of those restricted to a given platform. By demonstrating how larger
economic factors affected patterns of computer use and thus the reasons why the online communities
that werethe galleries of these artworks developed, a more comprehensive explanation of the

motivation of the artists and the tropes they employed emerges.

Category 1V: Ethos

The finalconstraint that will be employed in this analysis is ethos, defined abdnacteristic
spirit of a people or community. Ethos consists of he values, whether known or unknown, of a group
unified by geographic propinquity, historical circumstance or voluntary association, and these define
the virtues and vices that are heldfapapprobation or reprobation by members of the gféugalues
may be completely organic to the entity which sustains them, but they are far more frequently defined
by interaction between the group and either economic constraint or other social\Attbesethos
traditionally describes the spirit or belief system of those living in an embedded community joined by
ties of kinship or nationhood (smal | ed hi st or i cal Apeoplesod), in
industrialized society it is more pppriate to describe not a single ethos but multiple cultural
constructs operating at the national, regional, cultural ocslibral level*®

It is the adoption or rejection of the values contained in ethos that defines the baseline for

A, L. Epstein,Ethos and Identity: Three Studies in Ethni¢Mew Brunswick, N.J.: Aldine Transaction, 2006).
8 For a good treatment of embedded communities, see Charles Mgttern Social Imaginarie@urham: Duke
University Press, 2004). Historical peoples are discussed in John Alexander Arnmidatiogs Before Nationalism
(Chapel Hill: University of North Carolina Press, 1982).
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membership in given community at least so long as such membership is construed beyond the
merely physical or geographic. The acceptance of values may occur through acts obsentabkls by
but more typical is the signalling of acceptance through the use of synil@se may range from
statement or braggadocio to the more complex examples of reputation and style. Within a group,
power and prestige flow to those individuals who control access to resources or whose conduct best
embodies the praiseworthy values af tiroup, and group values themselves are reinforced and
gradually modified through individual or collective acts of performdfidethos acts as a constraint on
behaviour by defining what should and should not be done by members of a given communéy in ord
to sustain membership in that community. Like paradigm shifts and operating environment, the
relationship between ethos and the actions of community members is not deterministic; much as the
first two are products of econoc and technological evolutigethos is the sum of a continuous
process of social evolution. As the products of human endeavour, they therefore influence free will as
much as they can be undone by it.

Certain factors distinguish the ethos of online communities from all otheveyea The first
is that online communities do not exist in physicac so the assessment of vadoaformity by
their membership must take place through symbolism or representation alone. Furthermore, the
community itself operates outside the bouatigaditional social surveillance and thus demands a
higher degree of trust in representation than that which can be directly observed. The second is that
participation in these communities is voluntary in a way that membership in physically bounded
communities is not. To join an online forum one must connect to it, and when the relationship between
Aireal o identity and represented identity is di
and the network, no force ofvoluntarypeer pressror equivalent social coercion exists. This is only
truly the case in completely anonymous online communities, but these were just those in which the

form of artwork discussed here achieved its fullest flowering.

9 Andrew Parker and Eve Kofosky Sedgwick, eB@erformativity and Pdormance(New York: Routledge, 1995).
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What is addressed here under the banhethos are the values of the fnéernet digital
underground. These trace what was important to members of the archipelago of systems that defined
this community and offers insights into why some messages and aesthetic choices were repeated and
reiterated by artists who adopted the form. As will be clear by the end of the analysis, the technological
paradigm of the era and the operating environment it produced were responsible for the framework in
which these values developed, with changes to badtmese constraints producing the permutation of
these values that persists into the present. The novelty of the medium, for neavaliiple online
communities existed prior to the 1980s, means that the period examined here represents the first
instan@ in which they emerged; as such, studies like this stand as the mooring stones of what will

hopefully become a new platform of historiography.

Problems of HistoricaResearchin the Reconstruction of Online Communities

History became a professiordicipline in the late nineteenth century, and many of the
assumptions of the operating environment of that period are carried forth in its current conceits.
Foremost amongst these is the privileging of the document within the general category of sources.
While the definition of what can qualify as a document has expanded tremendously over the past fifty
years, the key criterion that distinguishes a document from all other sources remains: as a
representation of information, it must take a bounded, paly&iom. The reasons for this are
straightforward and go to the heart of historical methodology. Elementary analysis of sources begins
with defining what they are and determining when, where and by whom they were produced, all core
components in the press of authentication and weighting that defines the relationship between
historian and evidence. These tasks are proportionately easier with physical documents for four
reasons: they are sigiverifiable;the location in which they are found providesdevice of authorship,
intent and athenticity;the constituent parts of the document (ink, paper) ean be studied

forensically;and the cost in effort to produce a physical forgery is high enough to make such
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occurrences unusual. Furthermore, thetiomaformats most commonly employed in the writing of
history are geared toward the documentary products of the nineteenth century and beyond, namely
books and articles with identifiable authors, publishers and publication dates.

None of these conditiorepply when the sources in question are created, stored and viewed
entirely in the digital domain. The identity of authors is frequently obscured by their use of
pseudonyms and the anonymous nature of networked communications. The physical identifiers tha
allow documents to be traced to a particular place and time are reduced to what limited and
untrustworthy date and time information is captured by the filesystem on which they reside. Perhaps
most importantly, the technological platforms that allowti@r display of sources like these as they
would have appeared when new are gradually degraded and eliminated through obsolescence. These
are not sources that can be held in the hand or which hold out the prospect of palimpsest, and they
cannottypically be stored in an archive in a way that preserves their original integrity. Paper,
parchment, animal skins, stone and wax tablets and all of the other traditional vehicles of information
interchange are incredibly lofiiyed when compared with their digitabunterparts. They can survive
fire, flood and physical decay; they may moulder unmolested in an attic or basement until a researcher
finds them and puts them to use. No medium of digital storage presently exists whose lifespan can be
counted in more thramere decades, and beyond medium lie the problems of file format, encoding and
compatibility.

Because of its inherent preference for the physical instead of the virtual, the reconstruction of
history through the use of primary sources inevitably favthe©peration of those groups and
individuals who were organized enough to keep physical records of their activities. It is for this reason
that entities constructed along formal lines of organization, be they government ministries, benevolent
societiespolitical pressure groups or any nhumber of equivalent analogues, have been the traditional

subjects of scholarly enquiry. Where historians have used digital sources they have typically done so as
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an adjunct to fAreal 0 hi singmarchives br diarieshoopacketssoh i p, n
correspondence. This is partially due to the origins of the current generation of practising historians,
manyof whom were reared in an era in which digitalization was not as pervasive as it is presently and
the centrality of the physical document had not yet been called into question, but it is also because
academic history as it currently exists issillited to an age of seamless connectivity and fioipbint
communication through machines.

Beyond the problemresented by the changing nature of the document in the tfnestty
century is the issue of boundedness, for until now historians have been able to view the authors of
documents through the lens of social formations that are in some way referable ¢al@paie, be
they in the form of nation, ats, ethnicity and so forthWhile these concepts still work even in a
period of intense globalization, as most economic and social activity still takes place primarily in the
physical world, they fail spectaaily when applied to communities that exist solely within the realm
of the network. How does one apply either traditional methods of documentary analysis or traditional
conceptual frameworks to an online message board or a chat room? How does ore evaluat
transnational entities that are bounded only by the electronic protocols that carry their
communications? The antecedents of this development lie in the telephone and telegraph, but neither
of these media presented an environment like that of the preserich an unavoidable bifurcation
between the real and virtual self has emerged. The denizens of a given time period often think that the
age in which they live is without precedent, but the changes that have been wrought by the rise of the
Internetand its precursor technologies have made the present different from the past in a manner that is
unusual.

The problenturrentlyfaced by history is but another facet of the probbementlyfaced by
newspapersral record labels, namely the commoditizatiof information. Privileged puishing

points no longer exisds the capital required for mass publication is within the reach of more people
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than ever before, but this cost is reduced because of the ephemeral nature of the medium in which it
takes place Similarly, the primacyf physical archives has been redubedause an archive can now
be anywhere computing, mass data stoeagknetworking technology convergé&he difference
between these archives and those that preceded them, however, gitdlad@tument repositories can
be destroyed by simple deletion instead of more cataclysmic acts of God and their contents can never
be said to be either authoritative or subject to standard methods of authentication. Sources must be
taken on their own nmigs like never before, and sources must be recognized as both more fragile and
difficult to access than those that exist on paper or other immedattedgsible physical media.

To meet these challenges, certain methodological assumptions carrietfadlitenal study of
history must be bent or suspended. Firstdit@imenauthor must be acknowledged as truly dead, or
at least the conception of the author as a physically discrete entity that can be known beyond his or her
voluntary, symbolic represgations of self. The artists who created the works studied here operated
anonymously and there is no ready or plausible means of discovering their personal histavigg as a
of understanding why they created what they did. Second, the notion of pthtma as features that
root a document in a specific milieu cannot be sustained when evaluating documéetsasrda
viewed wholly digitally:one cannot know where a document was created as the site where it is found
givesfew clues as tds origins, @ad one cannot rely on the date information carried within a document
for any reason other than sheer necessity as the relationship between date and document is anything bu
indelible. Third, none of these documents can be viewed in their original castt systems that
hosted them have all been destroyed by obsolescence. While the hardware on which such systems ran
can still be acquired, this will not be the case within approximately two decades, and while these
hardware platforms can be emulategaftware, such emulation only imperfectly captures the feel of
the original systems.

From these premises a set of broader assumptions are derived, and it is these assumptions that
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make the writing of this work feasible. Undergraduate students of hat®@marned to be mindful of
the presentninded fallacy, specifically the fact that the interpretation of events of recent vintage is
made more complicated by the lack of emotional distance between researcher and subject; the concern
is that the values ohe present or the conclusions that proceed from the same will be carried too
strongly into the interpretation of the available evidence. Because the window in which digital sources
of the type examined herethose of spontaneous, selfganizing communigsi can be found and
analyzed is compressed by the nature of the sources themselves, so too must be the length of time that
separates acceptable subjects of historical study from those that are considered too close to the present.

Next, becausethemenr y of the systems that sustained
created through the use of these systems and the ethos that this gave rise to exists most completely in
the minds of those who used therartain of the techniques personal memoimust be enlisted if a
comprehensive image of the period is to be assembled. Much must be taken through the recollection of
feyewitnesseso and, although memory is unquest:.
Finally, because these soas carry so few bibliographical details of their own, the rules of citation
must be weakened if they are to be incorporated into the work. They must frequently be given
approximatditles and estimated dates, and as there are no publishers of thess asuhe term is
commonly understood, this data must be dropped.

The considerations and assumptions advanced in this and prior sections provide a rough outline
of how this study will proceed. The overall scene will be set by discussing the paradigimeshif
permitted the rise of the microcomputer and describing the secondary technologies that developed in
the market churn created by competition between computer platforms. This will be complemented by a
treatment of the networking technologies and raacnstraints that encouraged the development of
the class of online systems that hosted these artworks. Next, the plspiecific technological

constraints that shaped the aesthetics of the form will be identified and the effect of gradual changes in
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these constraints will be identified. Finally, the ethos that inspired the form and was reinforced through
its tropes will be resurrected through the memory of the aatibthe examination of the few software
packages and primary documents that havéeeh destroyed by the rise of the Interniéiese areghe

digital documents of the periadANSI artworks themselves and the text files written by period users

that survive into the present. These are but a small percentage of what was availatii@et iboe

they exist in sufficient number to allow the work to proceed.
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Digital Ecology in Evolution: Paradigm, Operating
Environment and Platform

Cyberspace. A consensual hallucination experienced daily by

billions of legitimate operators, in every nation, by

children being taught mathematical concepts... A graphic
representation of data abstracted from banks of every

computer in the human system. Unthinkabl e complexity. Lines
of light ranged in the nonspace of the mind, clusters and
constellations of data. Like city lights, receding.

-~ William Gibson, Neuromancer 2°

The first link in the chain of events that explains the emergence of ANSI art, the prevalent mode
of artistic expression of the computer bulletin board systems of the 1980s and 1990s, is the consumer
paradigm shift referred to as the microprocessor refoolutThe development of microprocessor
technology, its commaoditization and its integration into the personal computer represented a
fundamental weakening of market barriers that inhibited consumer access to automated data processing
technology. It is natral, then, that the history presented here begins by providing an overview of the
origins of computing technology and an explanation of how hobbyisepreneurs created a mass
market forthis class of devices.

This paradigm shift was only the begingjiowever: once consumers began to adopt the
microprocessor in earnest, other adaptive changes took place within the technological operating
environment of the period. IBM entered the personal computer market in force and came to define the
dominant hardiare platform of the age; as this was the native environme&iisf art, the peculiar
reasons for its success will be briefly discusgddxt, & the mostwidely accessible public network in

the period was the public switched telephone network, a skattient of the history of the North

2 william Gibson,Neuromance(New York: Ace Books, 1984).
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American telecommunications network and the popularization of the analog modem, again a product of
the actions of hobbyistntrepreneurs, will be provided. Finally, as ANSI art achieved its highest form

on that classfdulletin board systems that specialized in software piracy, we shall address the ways in
which the microcomputer and the modem both created a market for personal computer software and
affected the ways in which it was distributdsly the end, a complefgcture of the broad technological
constraints that defined the technological operating environment will efinarggthrough it, an

exposition of the economic premises required to permit this mode of expression.

When considering the relationship betwegorecursor technological breakthrough and its
eventual transformation into a market paradigm shift, it is important to remember the role of
popularization and the dialectic relationship between independent technology popularizers and
established businesstities. While scientists are responsible for bridging the gaps in knowledge that
eventually lead to new consumer technologies, in the computer industry it was frequently the
technicians who, by virtue of their work in the big information technologynlesses of the day,
proved capable of removing privileged information from its corporate or scientific cloister and
applying it to the problems faced by consumers. Without hobbyists, whose activities proved that a
market for personal computers could beated, the industry would not have appearetatime that
it did; without corporations reaching down and exploiting the opportunities hobbyists made obvious,
the mass market for this class of devices would have been developed much moretsdllyists
were likewise responsible for the consumer adoption of the modem, the development of the bulletin
board system and, by virtue of the siting of these systems in privat@stibational hands, the origins
of masssoftware piracy and, through it, the diea of ANSI art.

What each of these developments represents is a response to market constraints in the form of
the price of technologyWhere these constraints weakened, as was the case with the microprocessor,

hobbyists found that their desire for cieatexpression through technology was no longer price
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inaccessible; where they remained strong, as was the case with telephedistEmge rates or the

price of softwaresimilar hobbyists albeit ones whose level of technical sophistication was typical
significantly less than their pioneering forebeafsund ways to use these new technologies to gain
access to sought goods at reduced doastly, endusers found ways to use technology to engage in
novel forms of expression, but what separateséindware hacker of the 1970s from the ANSI artist of
the 1990ss the scope of the constraints under which they operated: the former leveraged the overall
technological environment of the era to create new platforms out of nothing, while the latter worked
within the much more fingrained constraints of his chosen computing platform to conjure artwork out

of the ether.

The Microprocessor Revolution

Prior to the late 1970s, computing took place on mainframe comptit€lese were
expensive, physically imposing batphocessing behemoths produced by big names in American
business like Honeywell, Westinghouse, UNIVAC and the ubiquitous IBM. While mechanical quasi
computing devices have existed since time immemorialt disainguishes a modern computer from its
mechanical precursors is the fact that the former represents an unchangeable implementation of a
specific subset of functions while the lattescsa | | ed fAuni versal 0 comput er s
of implementing any algorithm in softwaré Computers have been conceptualized asihi
machines, but in reality or at least at presenttheyare littlemore than complex calculators producing
results according to determinate, hurtEsigned mathematical fuimns?® The productive strength

of computers lies in their ability to process data, specifically their ability to substitute electronic effort

Zpaul Cerwuzzi, fANothing New Since von Neuma®®85,A HinstPawuil
Rojas and Ulf Hashagen, ed8he First Compursi History and Architecture€Cambridge, MA: The MIT Press, 2000),

195217.

#2Martin Davis, The Universal Computer: The Road from Liebniz to Tu¢ew York: Norton, 2000).

BTechnology is already undercuttiing It BM&s aWemsiandordimes n Se e
Magazine OnlineJune 14, 201(ttp://www.nytimes.com/2010/06/20/magazine/20Comptiteml (accessed June 22,

2010).
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for its human equivalent in the execution of repetitious calculaffons.

The natural applications of computirechnology are in the automation of repetitive processes,
such as the performance of calculations that require speed, precision, the use of large data sets, or any
combination of the above. It is thus unsurpgsinat both the initial and, until recentlgrgest usersf
computerdhave been corporations and government entiégisonsible for tasks like the collection of
census data, the management of sophisticated supply dhaimsaintenance of accounts, the
integration and control of discrete systernsthe physical modelling of realify Modern computing
developed under the pressure of wartime, and its immediate applications were in trajectory calculation,
fire control, and cryptography and statistical anal§siStatelevel actors could afford éhpunitive
costs associated with deploying and developing new technologies and could command the labour of
cuttingedge researchers and finance research through the twin motivataxatain and conscription.
Although one might expect that the end o Becond World War would bring with it a reduction in
governmenbacked research expenditures, the onset of the Cold War and the creatiomatibiined
security state anpemanent defence research establishriteetjuired ensured continued capital
investment in this ared

Mainframe computing carried the imprint of the historical circumstances that encouraged its
development and the culture of its great patrons, namely government and the defence industry.

Mainframes were expensive, physically imposiogntralized installations of massively parallel data

4 Jo Marchant,Decoding the Heavens: A 200@arOld Computeii and the Centurt.ong Search to Discover its Secrets
(Cambridge, M.A.: Da Capo Press, 2009); Ettiore CarriMathematics and Logic in History and Contemporary Thought
(London: Faber and Faber, 1964).

* Michael R. Williams A History of Computing Technolo@lyos Alamitos, C.A.: IEEE Computer Society Press, 1997),
154-293; Los Alamos National Laboratofyolving from Calculators to Computefld.S. Department of Energy, Los
Alamos National Laboratory, 83), http://www.lanl.gov/history/atomicbomb/computers.sh{adcessed January 12, 2010).
% Jack B. Copeland,edcol ossus: The Secret of Bl e {Oxford:@xqordPriverkitfs Codeb
Press, 2006); James W. Cortaltdprmation Technology as Business History: Issues in the History and Management of
ComputergWestport, C.T.: Greenwood Press, 2006).

2" paul N. Edwards;The Closed World: Computers and the Politics ocBisse in Cold War AmericgCambridge, M.A.:
The MIT Press, 1996), 433; 282294.
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processing technolody. In terms of infrastructure, they required dedicated power, heating, ventilation
and airconditioning systems as well as consumables provided by their manufacturers ancaansynall
of dedicated technicians and administrative staff to keep the system réhi@pgrating continuously
for efficiency and executing programs in batch, they had no user interface beyond punch cards or tape
until the development of timgharing and ingpensive terminals in the 1970s. Their basic technologies
and systems architecture, however, were scarcely different from those of today: they used volatile
memory for program and variable storage, employed integrated circuits for in their processors and
input/output units, and allowed for the connection of a tsagéperipherals through buseghey ran
stored programs and conformed to the design of the von Neumann architédiliceocomputers
differ from mainframes only in their size, cost, availdpilcomplexity and degree of integration, for
what separates them from their forebears is no great technological leap beyond incremental
improvements in miniaturization, energy efficiency, scale, cost of production, and their degree of
architectural paradlization. Both stood on the ground broken by the development of the transistor and
the integrated circuignd both became commercially viable in their respective eras in the main because
of advancements in manufacturing technology.

Indeed, the only may difference between a microprocessor and the central processisn@f
mainframe computers is that the former plaaésf thebasicsubsystems required by a Ceba
single integrated circuit. is became possible because of advancenrettte numler oftransistors
that could be packeah a single die, with smadicale circuit integration (SSI, tens of transistors)
gradually being replaced by meditsnale integration (MSI, hundreds of transistors) in the late 1960s,

large scale integration (tens tfiousands of transistors) in the riii70s, and finally very largscale

% George Gray and Ronald Q. Smitlnisys Computers: An Introductory Histo§elf-published: Lulu.com, 2008),
http://www.lulu.com/product/hardcovertastory-of-unisyscomputers/462747{ccessed July 4, 2010).

'William Aspray and Martin CampbeKelly, Computer: A History of the Information Machi¢ew York: Basic Books,
1996), 131153.

¥ Davis, 177197.
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integration (VLSI, hundreds of thousands of transistors) in the 1980s and Béylategration on this

scale streamlined manufacturing and reduced the cost of processing capheitydmt where

computing tebnology became prieaccessibléo the consumer market. Although the history of the
computer industry tends to emphasize the role of business and hobbyists in the widespread adoption of
the microprocessor, it has recently bmeoclear that the first microprocessor was not the Intel 4004,

but instead the highly classifiggientral Air Data Computer of Garrett AiResearch, which was designed

as the core of the avionics package of the US Nav{§4 Fomcat fighter aircraff’

Fascinating though it may be, the role of the Cold War in the creation of the microprocessor
industry is less important than the alterations wrought in business and consumer life by the
commoditization of the samd&he first consumer applications of miprocessor technology were in
desktop calalators like the nowamous Bustiom 141PF, which in 1971 used the aforementioned Intel
4004 ag not unexpectedly a lowercost, lesscomplex alternative to the custom chipset originally
designed by the compar.The gap between the desktop calculator and the personal computer,
however, was bridged by the maturation of the early market for microprocessors and the application of
the growing expertise of smadtale systems designers to the problem of consgradecomputing.

Within the vibrant electronics hobbyist communities in the United States lay untapped repositories of

talent that would serve as both the first innovators and first marketplace for generalized computer

'F. M. Klassen, ALSI Bi pdargeScal htegration:DevicesdCirclits and Systivmslg y , 0 i n
Howes and D. V. Morgan, eds., (Chichester, U.K.: John Wiley & Sons, 198%)613 Lawr ence Al t:@an, A S
MOS Enl ar ges lLatgesScaedntegratioiiNewyYorki MéGrawHill Publications, 1976); Lynn Conway and
Carver Mead|ntroduction to VLSI SystenfReading, M.A.: AddisosWesley Publishing Company, 1980); Arjun N.
Saxena|nvention of Integated Circuits: Untold Important Faciglackensack, N.J.: World Scientific, 2009).
%2 The standard (and very short) history can be had in Aspray and Caiipbg|l236-7; compare this with Ray M. Holt,
Architecture of a Microprocessdgtocation Unknown: Séipublished, 1971),
http://firstmicroprocessor.com/documents/&Bt97.pdf(accessed February 3, 2009).
Bl ntel C o Prpdact Tarteling @ Intel fluseun{Santa Clara, C.A.: Int&orporation, n.d.),
http://download.intel.com/museum/research/arc_collect/timeline/TimelineDateSort7_@epedsed February 5, 2009);
Intel Corporation | it el 6s Fir st Mi cr,oplntedMMusesSanta ClafahGA.: InteltCerporatdol, 0 4
n.d.) http://www.intel.com/museum/archives/4004.Himecessed February 5, 2009); CRUseum c o m, -Bii2 [/ 4
Mi cr opr oc@E8Museumn.caniKarlstuhe, Germany: CRWMuseum.com, n.d.Jttp://www.cpu
museum.com/4004_e.ht(accessed February 5, 2009).
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implementations targeted at individuakusinstead of large corporations or research institutfons

The abundance amiversitylevel courses in the FORTRAN (and later BASIC) programming language
for students in engineering, mathematics and the physical sciences meant that the market problem o
personal computing was one of availability and cost instead of knowledge; likewise, popular interest
and aptitude in electronic engineering meant that this problem could be solved by individual users in a
way that met the needs of individual us€rs

60c W SEPT. 1973

The use of a keyboard or keyswitches and monitor :

input and output devices for controlling a computing platfol RadIO-EIBCtronlcs

FOR MEN WITH IDEAS IN ELECTRONICS

_ _ S BUILD ATV TYPEWRITER
has held sway since the their combination in the US Strate Put Your Message On The-Sereen._
Air Command's Ser\utomatic Ground Envrionment HI-FI SPEAKER RATINGS
What They Really Mean
- i MASTER ANTENNA SYSTEMS T s
(SAGE) system in the 1950s, but far more familiar to the  FHsiatmiuis Sl
contemporary user of technology is the form assumed by [ I!,%iﬂ%!‘;i’!!i‘ism., t

WNeagy,

Lancaster's TV Typewritéf At the time its circuit design

was released to the public ira8io-Electronics magazine in

Jack Darr's Service Clil

1973, keyboards and cathode ray tube (CRT) monitors we g%gﬁlgs Fo
ep-By-Step Troubleshooting

R-E's Replacement Transistor Directory

expensive, speciality devices that were either price
Lancaster 6s Radib Ty ¢

. . . Electroni mber, 1 .
inaccessible to consumers or available only to large ectronics September, 1975

manufacturers. This design, which was sold in a kit contapiimged circuit boards that were to be

assembled by hobbyists, represented but one instance in which specialized technology osmosed from

3 Asprey and CampbeKelly, 233-236.

% FORTRAN was certified by the American National Standards Institute in 1966: see American National Standards
Institute, USA Standard FortraNew York: ANSI Inc., 1966)http://www.fh-jena.de/~kleine/history/languages/ansi
x3dot91966Fortran66.pd{accessed February 6, 2009). ANSI produced a similar technological specificatiorcédieso
AMi ni mal Basic,0 a derivati ve ofASIDmterpretessudoitheBas@mt C, at abo
microcomputer world by storm: see American National Standards InstN&), X.3661978 For Minimal Basi¢New

York: ANSI Inc., 1978).

®¥Don Lancaster, Radlio/EleTtyomics 44ssi 9t(September, il9T3%3-52.

37 SemiAutomatic Ground Environment (SAGB)ashington, D.C.: Federation of American Scientists, 1999),
http://www.fas.org/nuke/quide/usa/airdef/sage.(@eressed February 6, 2008gmiAutomatic Ground Environment
(SAGE),(Bedford, M.A.: MITRE Corporation, 2005htp://www.mitre.org/about/sage.htifdccessed February 6, 2009);
Edwards, 75112.
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its institutional incubators at the time of its creation, Lancaster worked in developing displays for the
US militaryi into the consumer marketplace. Tgermeable membrane of people that separated the
initial designers of technology and those that sought to make it accessible to the mass consisted of
those expert enthusiasts that comprised the core readership ofmeadié&ePopular Electronics,
RadioElectronicsand the genrsettingByte.

The pattern of development of devices like the TV Typewriter illustrates certain key features of
the dawn of the microcomputer era. While military procurement drove the deelopfrspecific
technologies and the economies of scale generated by the same reduced prices to the point that these
technologies could be acquired by the public, their integration into wadelgssible platforms
proceeded through amateurs instead ofshgii® The Altair 8800, one of the first popular
minicomputer designs, was fassembled from what were still expensive but nonethelesisesdhelf
component$? Popularization of these underlying technologies took place more in the garage
laboratory irstead of the research and development facilities of established manufacturers, though the
latter (Xerox' Palo Alto Research Centre is but one example) exerted an undeniable influence over the
shape of the consumeriented industry to com®. The exceptioro this lovely narrative, one which
draws rather heavily on the uniquely American trope of the tinkerer whose mechanical expertise
eventually results in riches, is found in crossover companies that adapted bosedssl lines of
manufacture to emerginconsumer demand for automated data processing technology. Even these,
however, originated with single individuals: there could be no Commodore PET, a popular early
microcomputer design, had founder Jack Tramiel not realigned that corporation’'s basmefo®m

typewriters to desktop calculators and then from calculators to ggnepse computing devices that

38 John Markoff,What the Dormouse Saitlow the Sixties Counterculture Shaped the Personal Computer Indisiny
York: Penguin Group, 2005).
¥Oldcomputers. net , Ofidsmputsrs.AgOtarmyé Coundy,8COAQ Qlaconiputers.net, n.d.),
http://oldcomputers.net/altair.htrtdccessed February 6, 2009).
“0Douglas K. Smith and Robert C. Alexandeambling the Future: How Xerox Invented, Then Ignored, the First Personal
Computef New Yor k: Penguin Group, 29069 ;t BiepdtltdEColingwood,The Rea
Australia: Sitepoint.com, 2001)ttp://articles.sitepoint.com/article/relistory-qui (accessed February 6, 2009).
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used substantially the same technol&g¥he microcomputer revolution was thus one of technological
popularization instead of breakthroughttwincremental advancement and @wrend increases in
demand driving adoption.

Just such a technological faitgle exists in the example of Apple Computer., established in
Cupertino, California in 1976. The company began by selling the Appleticamputer assembled by
hand by acknowledged engineering genius Steve Wozniak in the garage of his business partner, Steve
Jobs. They sold prized personal chattels to finance the development of their computer, built the system
around the MOS 6502, tleheapest available microprocessor at the time, employed an open,
documented architecture in deference to the hobbyist community that represented the foremost market
for the device, relied on the expertise of their users to add necessary componerggsieth¢a
display and keyboard were not included), and were hardly sanguine about the prospeetasfriong
success or profitabilit}# Subsequent models released in the late 1970s introduced expansion slots,
long a feature of other designs originally &tel at hobbyists, floppy disks, higésolution graphics,
and an operating system that consisted of a BASIC interpreter running-onmgademory (ROM)*
Sales of the platform trailed behind the offerings of Tandy and Commodore, both of whom emtered th
personal computer market at approximately the same time, until an elemental feature of the
microcomputer paradigm catapulted the company to rapid success. This waasigeed software,
specifically VisiCalc, the world's first spreadsheet application.

Visi Calc represents the first and best examg
thoroughly meets an emergent technological need or is so desirable that it drives the mass adoption of

the subsidiary technologies required to use it, specifidtalycomputer platform for which it was

“1 Brian BagnallOn TheEdge: The Spectacular Rise and Fall of Commo@@fimnipeg: Variant Press, 2006).
2 Michael Moritz, The Little Kingdom: The Private Story of Apple Comp(ii&w York: W. Morrow & Company, 1984);
Gl en Sanf or dApplefligtgyromgAlaineda, C.A.Apple-history.com, n.d.)http://www.apple
history.con/model=a{ accessed February 6, 2 0rBedApple MAseulyntethain, Gheraray ., AApp
The Apple Museum, n.d.http://applemuseum.bott.org/sections/computers/al (acckessed February 6, 2009).
“3 Steve WozniakiWozi Computer Geek to Cult Icon: How | Invented the Personal Computefo@nded App, and
Had Fun Doing It{(New York: W.W. Norton & Company, 2006).
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designed” Between its creation in 1979 and its replacement in 1985 by seemmdation spreadsheet
software (notably Lotus-2-3), VisiCorp sold somewhere in the neighbourhood of 600,000 copies of
VisiCalc, madets founders millionaires several times over, and catapulted Apple Computer from a
garageworkshop company to a major national enterprise. In the process, it created a new market for
productivity software that was rapidly entered by both upstart corposdtle Lotus and established
players like IBM*

For the purposes of historical study, s e e e e g
ST

however, the significance of the example of

microprocessor revolution changed the way i

which individuals accessed computing _ _ _ i
By now, this type of interface should be quite familiar:

. . VisiCalc, 1981.
technology, solving previous market problems

while introducing a new set of constraints. In the integration all of the components of a CPU on a single
chip, microprocessors reduced the size of computer implementations and thus slashed manufacturing
costs while increasing the number of potential @pgibns of computer technology, from cruise

missiles to desktop calculators to personal computers. So doing, they removed computers from the
closed, capitaheavy environment of the defence industry, major corporations and academia and placed
them withinreach othe mass, eliminating their formstatus as privileged, inaccessible goods. From
here, private innovators assemblib@ technology into consumeriented platforms that could be

purchased in integrated form and used without the high levetlohitmal or engineering expertise that

had formerly been required. This resulted in the rise of the personal computer as the premier

4 A complete history is found in the following excellent PBS documentary: Michael Crifiglemph of the Nerds: The
Rise and Fall of Accidental Empir€arlington, V.A.: Public Broadcastin§ervice, 1996),
http://www.pbs.org/nerds/transcript.ht(alccessed February 6, 2010).
“5 Dan Bricklin and Bob Frankston founded Software Arts and developed VisiCalc together. They have produisi histor
of their time with the company: Dan BrickliBpftware Arts and VisiCal@®Newton Highlands, M.A.: Bricklin.com, n.d.),
http://www.bricklin.com/history/sai.htrtaccessed February 6, 2010); Bob Framkdmplementing VisiCal¢Newton,
M.A.: Frankston.com, 2003http://www.frankston.com/public/?name=implementingVisiqalccessed February 6, 2010).
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generative technological environment of this era and the present, as end users could now leverage the
open hardware architeures of these systems to develop peripherals and the open software
environment of the same to author programs that automated what had formerly been manual tasks. It
was no longer necessary to go to Honeywell or UNIVAC or any of the other big, unwitddyated
solutions providers to process data; similarly, it was no longer necessary to attach oneself to a
university or research facility, navigate their bureaucracy, compete for idle CPU cycles or use punch
cards to design an algorithm.

The effect of # of this was to break apart certain of the castes of computer operators that had
arisen & a result of the economonstraints of the mainframe environment while producing a
feedback loop between emder innovation and systems availability that geoicadty increased the
size of the personal computer marketplace. The user community of the mainframe era consisted of the
major industry players that provided systems, the institutional technical staff that supported them, the
innovators who used these &ss to design new technologies (predominantly software), and the end
users who put the processed data to*fiSehe early microcomputer pedsaw the amalgamatiaf
the first three classes of users, more often than not people who had worked in thenmeainf
environment, in the form of inventors who ugkdir technical expertise to develop and use kit
computers. The typical microcomputer operator in the 18id0s needed to know how to solder
components, build keyboards, interconnect devices and thgraprdoth the system and applications
software that made these computers usable. By the late 1970s they had formed companies that sold
computers as integrated devices, thus lowering one of the key barriers to use of the technology: one no
longer had to aemble &eyboard or a computer by han®nce these companies gained a foothold in
the market, end users themselves could design applications software for a given platform without

hardware expertise, and as this software became more useful and avadiabteiraged thadoption

“ Franklin M. Fisher, James. Wickie and Richard B. ManckéBM and the US Data Processing Industry: An Economic
History (New York: Praeger, 1983).
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of personal computers. Wider adoption led to the emergence of the puexpestuser of
technologya class of consumer who used systems pragmatically, without assimilating the
technological errata of a given platform. En@med by the money that could be made in selling
hardware or applications software to this last group, a segemneration set of designers sprung up to
cater to this emerging marketplace.

By 1980 the basic form of thgersonal computer had largely takéase. It consisted of a
motherboard built around a microprocessor from Zilog, Intel or MOS, contained a chipset that provided
subsidiary input/output functionality for video, primitive sound (fully digitized audio, wavetable
synthesis and the like weraellsh ways off) and disk access, stored a basic operating system in ROM
and included a keyboard and either expansion slots, expansion ports or both for the connection of
manufacturer and third party peripherdlsComputer clock speeds, the rate at whighazessor
evaluates a cycle of instructions, were measured in single megahertz instead of the gigahertz of the
present; randoraccess memory (RAM), the scratch pad used for storing program instructions and
variables, wasounted in kilobytes instead ofetlyigabytes of 2010Software and data files were
stored magnetically on floppy disks or cassette tapes whose total capacity was a few hundred kilobytes.
The mouse and higresolution colour graphics had been invented long before, but the limitations of
the platforms that arose during this period were such that neither achieved significant adoption until
much later in the decade. The preferred mode for the presentation of data was text projected onto
monochrome, phosphaoated monitors, the ghostly greor orange and black familiar those who
remember the er&.

During the same period the overall outline and composition of the marketrional

“" See the list of earlperiod computer platforms available at-@lomputers.com: Thierry Schembri and others, eds.,
iSystems R®8 8 e @lde@ohputens.confCarignan de Bordeaux, France: @lomputers.com: n.d.),
http://www.old-computers.com/museum/year.asp?st=1&y=1@8@essed February 10, 2009).

“*8The timelire provided by the Computer History Museum can be of great assistance in understanding the rapid pace of
development within the industry, especially after 1980: Computer History Mu&ednibits: Timeline of Computer History
(Mountain View, C.A.: Computer idtory Museum, 2006 http://www.computerhistory.org/timeline?category=cmptr
(accessed February 10, 2009).
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computers took shape. During the early 1980s, dozens of small, medidriargesized enterprises
introduced their own unique computing platforms, but by 1983 market shdakdérad reduced these to
three major offerings: Apple Computero6s Appl e |
I nternational 6s wildly sAmgagspfalfCommCdade | 8 M
Each of these platforms appealed to different classes of users based on their price points, the market
positions of their manufacturers and the technologies they offered. Apple computers sold most readily
to home and edational users who sought a combination of games and productivity software;
Commodore, whose platform was relatively inexpensive and offered better graphics and sound
capabilities, took the home gaming market by storm; and IBM used its established nes&eterin
the corporate sector to monopolize most of the
of the IBM PC in 1981 that drove market consolidation by making it more difficult for bit players to
establish atoeholdi ndeed, le\Mpushedeplattonmy designedrblatively established
competitors like Atari and Tandy Corporation out. Later attempts by Apple to unseat IBM from its
dominance in the corporate sphere met with resounding failure, as was the case with the inyal qual
control problems that scuttled the Apple Il in the eyes of consumers and the exorpiteetti/Apple
Lisa, which sold for $9,995 in 1983 By the middle of the decade, IBM and Commodore held a
combined total of 66% of the marketplace, with the ieder mainly held by Apple; by the end of the
decade80% of all personal computers were either sold by IBM or implemented its archit®cture.
Regardless of market share or the technical details of specific plattberexplosive growth
of the personalamputer industry demonstraté® ultimate viability of the microprocessor as the key
technology around which systems could be builpofentialmass market for personal computing

technology existed independently of its substrate technologies; it nhewetkp be discovered,

“Ol dcomput er s . n eQld ConipatergOtarge CourgyaG.Ad: Oldcorgers.net, n.d.),
http://oldcomputers.net/altair.htrtdccessed February 6, 2009).
®Jeremy Reimer, fATotal Share: 30 XreBechsicaNéw Yok BomdetNast Mar ke
Digital, December 14, 2005hitp://arstechnica.com/old/content/2005/12/tatadre.ars{accessed February 10, 2009).
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developed and exploited. This was not a matter of breakthroughs in technology, but instead of
incremental improvements in manufacturing, marketing, design andgwaskability such that the
operations of the ass could successfultpmmoditizethe technology in question. As this took place,

the level of expertise required to use the devices dropped; computers became devices that could be
bought off the shelf and used without significant training instead of knowiei\gkeged goods one

had tostudy in order to employ. This tendency became-strenger as personal computers began to
appear in homes, small businesses and large corporations: as the market expanuldui] geeto

pressure on manufacturers to grow this market by reducing anating technological barriers to

entry. The rise of the microprocessor paradigm is thus best explained as the market bypassing a series
of constraints, notably the price of data processing and the physical space and capital requirements of
the same, antheir replacement by a new set of constraints. This allowed certain formerly insoluble
problems to be solved and new efficiencies to be exploited while introduoeg aet of problems

that replaced the old.

IBM PC Dominance: The Rise of the Clones

IBM entered the personal computer market because of fears that its traditional business, which
was the design, manufacture and sale of mainframe and minicomputers to corporations, would be
outflanked by the rise of personal computers built around the nesopricessors® This threat was
made clear by the meteoric success of Apple between 1978 andAl98(ate entrantIBM sought to
diminish the time required to develop its platform by usingludfshelf components and contracting
out the design of opating system software to other comparifedhe IBM PC used théntel 8088

microprocessor, a 1Bit design that could address one megabyte of raratm®ass memory, then an

L Robert S. Sobel|BM vs. Japan: The Struggle for the FutRriarcliff Manor, N.Y.: Stein and Day, 1986), 1-194.
I nternational Busi ness Ma c BMArhives(Aarionke N.\B n.d.)http:/vovi- t he | BM
03.ibm.com/ibm/history/exhibits/pc25/pc25_birth.htfatcessed February 10, 2009); International Business Machines,
Al BM Per s on allBMArhvpsAtamank, N.Y.:inxl.)http://www
03.ibm.com/ibm/history/exhibits/pc/pc_1.ht(alccessed February 10, 2009).
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unheardof amount in an environment dominated bigiB
machines that could only adis 64 kilobytes of RAM®
IBM's initial choice of opering systemwas CP/M, which had
been designed by Digital Research Inc., of California and we "~ '

™

typically used orcomputers produced by companies othan

. _ The IBM Model 5150 Personal
Commodore or Apple, wharote their own opetang systems Computer, released in 1981.

for use with their hardwaré. When licensing negotiations with Digital Research for the use of CP/M
proceeded more slowly than desired, however, IBM struck an agreement with Bill Gates' Microsoft to
license MSDOS (the Microsoft Disk OperatinSystem) for use on the platfarth This itself was a re
branded version of Tim Paterson'sB6S, then owned and marketed by Seattle Computer Products.
Microsoft purchased the complete rights to the software in 1981 and subjected it to slight internal
modifications prior to relesing it with the IBM PC?

While using offthe-shelf components andtlaird-party operating system allowed IBM to get its
system out the door that much faster, it als@gted antitrust investigators. In 1969, the Department of
Justice fileda lawsuitagainst the company over its allegedly monopolistic business practices. The
litigation of this suit ran continuously between when process was initiated and when is@hasdeia

mandamusn the mid1980s>® By using norlBM-manufactured hardware and software components,

*3|n reality, the 8088 was a variant of the Intel 8086 that usedhine&ternal bus. Memory addressing was unchanged.
See Gennaidy Shvet g&ssdlnf €hutVd@gdn(Fiiag, VA fCpudVorld.com: n.d.),
http://www.cpuworld.com/CPUs/8088/accessed February 10, 2009).

**Herbert R. JohnsoiG;P/M and Digital Research Inc., (DRI) Histoyew Jersey: Retrotechnology.com, 2010,
http://www.retrotechnology.com/dri/d_dri_history.htfalccessed February 10, 2009).

®Leven Anatoy, fPDOSr, Bkrawsesrt\adispn, W.f.: SKbBse.org, 1996),
http://www.skrause.org/computers/dos_history.si{atessed February 10, 2009).

*Tim Paterson, i AD G & o Byte{Jureé, $98httpy/wvonfpattdtsdntech.com/Dos/Byte/History.html
(accessed February 10, 2009).

I'nternational Busi ness Ma Beforethe Beginnifid: Ahbkstétseof tiskedBMaPersofab mp ut er
C o mp u in BM Arohives(Aramonk, N.Y.: n.d.) http://www-03.ibm.com/ibm/history/exhibits/pc/pc_1.htfalccessed
February 10, 2009). The eyeatering price tags carried by IBM equipment in fdite 1970s- $9,340 to $23,990 for the
IBM 51207 underline the threat posed by Apple and company.

8RachelKonradii| BM and Microsoft: CNetNewsJuna g 20000t Enewsaet.com/RIDAv, o
1001-241565.htmlaccessed February 12, 2009)nited States v. International Business Machines Cé&® Civ. 200
(S.D.N.Y,, filed January 17, 1969).
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IBM was able to claim that it was not seeking to stifle competition in the PC marketplace through
vertical integration” IBM also published the technical specifications of much of the system in an
attempt to encourage the development of a ma&okehird-party peripherals and software applications
This demonstrated a keen under s tomputdrioffegngsof wha't
successful, namely permitting end users to define the set of problems that could be solved by the
systemand esi gn the means to do so. | BMO-excllisivet e nsi n
meaning that Microsoft could sell itperating system with systems other than the IBM PC, but IBM
executives held that this concession was insignificant as they believed they could control their segment
of the PC market through hardware sales and the force of their brand%alone.

In the end, his proved shortsightédfor IBM, that is. The market penetration figures provided
above are misleading because of the reasons for the success of the IBM PC platform, namely the fact
rival manufacturers began producing 100% IBM-&&npatible clone compaitr s at | ess t ha
asking price. Il niti al adoption of the I BM PC \
in the form of L @8gwpreadsheefappicatiore liuscreditdor thessvedtual
dominance of the platform must gotte clones$! The use of ofthe-shelf components, neexclusive
operating system licensing agreements and wide publication of the technical specifications of the
system made it possible for firms to engineer computer systems that replicated the IBMitbsigt
duplicating it to the point of copyright infringement. The market for PC clones exploded once the only
true piece of proprietary hardware in the system, the IBM BIOS (basic input/output system, a traffic
cop for hardware) was duplicated througganroom reversengineering? The first companies to

accomplish this feat were Columbia Data Products and Compag Computers for use in their own PC

“Gerald Boerner, fANetwork ProfPRrlcef .ofEEapbratiossfalog, Malch®, | BM PC
2010, http://www.boerner.net/jboerner/?p=9758 J . Dedrick and K. L. Kramer, fiBehin
Global Business 199http://www.crito.uci.edu/papers/1996/global_bus_article(pd€essed 17 July 2010).
€0 James WallaceHard Drive: Bill Gates and the Making of the Microsoft EmgiXew York: Wiley, 1992).
1 Martin CampbelKelly, interviewer,An Interview with Johnathan Sacfidinneapolis, M.N.: Charles Babbage Institute
Collections: 2004)http://www.cbi.umn.edu/oh/pdf.phtml?id=348ccessed February 20, 20092@&
%2 paul D. Cook, Alan McCoy and othe’s,P C  Hii B & 0 e mb e rMacinfouc(Maynard, M.A.: Macintouch.com,
2004),http://www.macintouch.com/pchistory.html#decHecessed February 20, 200
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compatible systems, but shortly thereafter Phoenix Technologies of Boston began produeing a PC
compatibleBIOS that could be bought and used by any manufactii@s effectively commoditized
the IBM PC platformleading to a sizeable increaseéhe number otlone manufacturers and
aftermarket hardware vendoré/hat came to dominate the market was thughmebrandediBM PC
as such, but instead the platform defined by the specifications of the original system.

But why did clone manufacturers seégbu,th® cop)
status of IBM as the major purveyor of busineshhologyits deep pockets and its advertising
prowesgnade it a markemaker. The corporate world trusted staid, stable IBM and proved willing to
adopt its platform; makers of clones could thus ride to profitability on theadeatf the giant and,
once IBM branding had become conceptually disaggregated from the concept of ttenip@e on
price or technical prowess. This became true far more quickly than anyone could have anticipated: in
1982, Compag introduced the first portable &npatible; inl986, the same company brought the
first PGcompatible built around the cuttiregige Intel 80386 processor to market; and by 1987, the
Afgang of nined major PC cl| one nrdenconheatstandardsfors h a c
use with PGcompatibé system$® The PC standard was thus gradually superseded by the x86 (so
named after Intelds 8086/ 80286/ 80386/ 80486 | i nece
most microcomputers even offerings from Applé to this day.

I n t he dossdfcontrddvér the PC market proved far less of a defeatt thegmed
at the time. Certain system componentsens@vered by patents, and clone manufacturers wound up
paying rich royalties to Big Blue to duplicate those aspects of the systenmdikeA bus, which every
clone system had to use. With respect to IBM branded hardware, the company returned to doing what
it did best in this market segment: manufacturing and marketing personal computerbasistio#
their excellent build qualityarslo | i d cust omer support. The wul tir

efforts in the personal computer marketplace is twofold. First, through the force of its reputation and

“The figangd consisted of AST, Compaq, Epson, HP, NEC, Ol
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its corporate clout, | BMOGs ent r yonbyhighusindsee mar Kk e
while demonstrating that microcomputers were no mere flash in the technological pan. It was the
personal computer that made automated data processing ubiquitous, and in the main it was IBM that
Aimadeo t he per s on aitena loyagployingtechnology fadically aifierent foom

that of the other market players, but merely by making it accessible to the mass. Second and more
importantly to the subject of this paper, the mass adoption of the IBM PC platform permittedsits use
to devise new forms of expressibtike ANSI, the art form that arose in the comingling of

microcomputer and networking technoladdpat came to be known as the digital underground.

Ma Bell and Modems: Network History through tine 1980s and Early 195

Throughout the period under syidhe only consumeaiccessibleommunications network was
the public switched telephone network (PSTN). Leaving aside recent developments like mobile phones
and voiceoverIP (VOIP), the technological and businesswvantions of this network have only
marginally changed since the middle of the twentieth century, when electromechanical switching, the
North American Numbering Plan and Direct Distance Dialling came into Vi§g8endard analog
telephones were connectedphone company central offices by copper wires, with two wires (ring and
tip) comprising a circuit. Area codes sliced larger market areas into manageable, geographically
bounded chunks of ten million customers or fewer, Local Exchange Carriers (LE@@dcfa both
basic telephone service and long distance, frequently metering both by the minute, and the market
remained dominated by monopoly players until government antitrust divestiture initiatives broke up the

national colossi into smaller regionabpers®® These monopolies originally developed through patent

6 About the North American Numbering PleSterling, V.A: Neustar Inc., 2010),

http://www.nanpa.com/about_us/abt nanp.finrd c cessed July 14, 2010)Dial AT&T Labs,
Transconti nent aAT&T eabseTechnologg Tin@la(Eldrhard ParknN.J.: AT&T Labs, 2010),
http://www.corp.att.com/attlabs/reputation/timeline/51trans.fgotessed June 10, 2010); G. E. Schindler Sydtching
Technology, 1928975(New York: Bell Telephone Laboratories, 1982).

% Richard R. Johri\etwork Naion: Inventing American Telecommunicatiqg@mbridge, M.A.: Harvard University Press,

2010).
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exclusion, but once the basic Bell patents expired AT&T sought sanctioned monopoly status as its route
to longterm viability. To government, this was an eminently sensible arrangement:Héee ot
businesses that require infrastructure investment on the scale and model of public utilities, it made little
sense to encourage competitors to wire the same area twice; ruinous competition could disrupt the
potential for universal service, a mantraided by AT&T and eagerly adopted by regulators; and
stability was more important than choice when the infrastructure in question was so vital to both
economic productivity and national secufity.

Telecommunications is nothing more than the sendimgfofmation over distances greater
than the line of sight! The form of the information sent, be it voice or data, is a function of
marketplace demand and the limitations of the avaltdthnology of a given peripthese define the
information densityf the transmission medium and thus its relative efficiency. In the beginning, the
North American telecommunications network was designed to carry data: this was the era of the
telegraph, with operators at each end of the connection taking writtereteding it down the wire in
the form of keyed pulses and then converting the pulses back into text at the renfbt@indvas
adequatdor short, unidirectional messages, but the information deokttye telegraph was low, the
speed of transmission fanction of the intermediaries required to transmit and decode a message) was
slow, the overall market penetration of telegraph devices was similarly low, concentrated as it was not
in the homes of individual users but within the corporate offices of #mu#ees that operated the
networks, and the price per unit of data was comparatively high when viewed against subsequent

technologie$?

®RobertW.GarneThe Tel ephone Enterprise: The Evol ut-l9% of the
(Baltimore, M.D.: The Johns Hopkins UniversityeBs, 1985); Peter Teminhe Fall of the Bell System: A Study in Prices
and Politics(Cambridge: Cambridge University Press, 198709
" Horizonto-horizon signal fires have existed since time immemorial, but until the discovery of electricityetbédight
semaphore tower was kingM Dilhac, The Telegraph of Claude Chappén Optical Telecommunication Network for the
XVIIth Century(Toulouse: Institute National des Sciences Appiag) n.d.),
http://www.ieeeghn.com/wiki/images/1/17/Dilhac.f{dtcessed May 15, 2010).
% R. N. Renton.Telegraphy(London: Pittman, 1976).
%9 Robert Luther ThompsoNyiring a Continent: The Telegraph Industry in the United States,-1888(Princeton:
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Chief amongst these was the telephone, the first technology that placed networked
communications within the immediatguotidian grasp of typical consumers. In terms of their-back
and frontoffice operations, telephone networks initially operated much like the telegraph networks
they would eventually supgde: the placing of calls demanded communication with a human
intermediary in the form of an operator that would ring remote stations and establish the
communications channél. What differed was that the capital required for this communication, at least
from the perspective of the end user, was concentrated witliateobusinesses and households.
Access to the network was limited not by the availability of centralized telegraph offices from which
cables could be sent, but instead the installation of iddaliphone handsets in the home and the
connection of theskandsets to a central exchan@ibject to the capital requirements of laying cable
and erecting switching officdsin thisthecoss havi ng exampl e of the rur al
connection comes to miridthe deployment of telephone technologywaid local carriers to enhance
revenues by accessing a masskagiin the process commoditizitige technology”

When compared to the telegraph, whose reeenlg tickers existed only in the private
residences of a minority of stockbrokers, finantyabons and captains of industry, #dvantages of
the telephone welienmediately obviousThe rate of transmission wasuch faster, as it was limited
by speech instead of how quickly an operator could key in Morse; the data density was naturally much
higher, as it captured both verbatim speech and all of the subtle cues contained in cadence, tone and
choice of language; the privacy of communications was enhanced, subject only to the eavesdropping of
telephone operators (the development of modern crygpbgrowes much to the publiatare of
telegraph offices and, as stated previously, the initiation and reception of the communications

themselves became a matter of private, ptirgoint control. On the back of generous government

Princeton University Press, 1947).

" Herbert N. Cassorfhe History of the Telephoigliddlesex, U.K.: The Echo Library, 2007); Far more interesting is

Claude S. FischeAmerica Calling: A Social History of the Telephone to 1@érkeley: University of Clffornia Press,

1992).

L Alvin Von Auw, Heritage and Destiny: Reflections on the Bell System in TrangNew York: Praeger, 1983), 383.
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subsidies in the fon of tax and market monopoly concessions andiéwelopment of cheap carbon
microphones, the telephone quickly became the dominant medium of local private information
interchange in major urban centres across North Amé&fica.

The first significant overla between the dedopment of the telephone and computer industries
took the form of automated electroah@nical switching systems. k&y limiter on the widespread
deployment of telephone technology (and not coincidentally, its profitability) was the luampised
required toconnect circuits. This was addressed by the development of theysségp (SxS) and
rotary telephone switching systems in the 1920s and 30s and the crossbar (1XB) system in the 1950s,
which used electrical dialling pulses to guisdtsh contacts to the correct circlit.These were not
true computing devices in the Turbegmplete sense of the word, but they allowed for the replacement
of manual circuit board operators with electronic devices that could serve requests tirelessly and
connect calls without errointernational and intraational longdistance calls still required some
operator intervention until the advent of International Direct Distance Dialling (IDDD) in the 1970s.
During the same period, dutne multifrequency DT MF, At oneo) di alling ca
with Centrex services, telephone company line features that successfully emulated the function of
customersited private branch exchange (PBX) switching systems. These last innovations depended o
the succed$al commoditizationof microprocessor technology, as they demanded the flexibility of
control functions running in softwareessentially the Stored Prograontrol Exchange that was the
foundation of contemporary Electronic Switching Systems (ESS), patabBbESS of AT&T.*

Computing technology was not simply used to connect caNgeWwer. A perennial problem

that acted as one of the most fertile developrheds of autorated data processing technology lay in

2 Milton L. Mueller Jr.,Universal Service: Competition, Interconnection, and Monopoly in the Making &htleeican
Telephone Syste(@ambridge, M.A.: The MIT Press, 1997); Gerald R. Faulhdl@ecommunications in Turmoil:
Technology and Public PolidCambridge, M.A.: Ballinger Publishing Company, 1987),71

BAT&T, AHi st ory of Ne tHistoy &f thSAT&T NetivarkDajlas,or. Xi: AT&T, n.d.),
http://www.corp.att.com/history/nethistory/switching.htifdccessed June 10, 201Rjchard A. Thompsorilelephone
Switching Sytem@oston: Artech House, 2000).

" J. E. Flood, ed Telecommunication Network8econd Edition (London: The Institute of Electrical Engineers, 1997), 135
56.
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the coordination of telephorackoffice operations, from line subscription to feature installation to
accounting and billing. SERVORD, the SERvice ORDering system commonly used in the United
States and Canada on telephone switches manufactured by Bell/Lucent and NorTel, alltveed for
automatic provisioning of Directory Numbers (DNs). Protocols still in widespread use on the Internet
and in intranet authentication schemes, notably the Lightweigattory Access Protocol (LDAP)
used to do white pagesyle lookups of subscriberformation, had their origins in the wedding of
back office functions and computérsThe UNIX family of operating systems, of which Linux is the
most prominent conteporary member, was initiallgeveloped by AT&T through contracts with
academic partners pprovide a modern, mainfrareapable multitasking operating system for use in
both general purpose and telecommunicatipecific applicationé® Eventually all telecom functits
were controlled by computers and the role of human operators in the syaseminimized almost to
the point of invisibilitya devel opment that began | mheBafcnest w
Service Position System (TSPS) in 1969.

The effect of the application of computing technolddiyst mechanical, then later digiti
stands aget another example afrevolution of commaoditizatiotihat changed theonsumer
marketplace. From thearigins aselite, expensive, differentiated gatelephony and
computerzation transformed distancemmunicatios into an inexpensi& commaodity that could be
accessed by the ma&%.The distinction between mass adoption of the microcomputer and mass

adoption of telecommunications, however, is defingdhe fact that users of the latter access a

> Lee DryburghSignalling System No. 7 (SS7/CC7): Protocol, Architecture, and Seindésnapols, I.N.: Cisco, 2005);

John C. McDonald, edundamentals of Digital Switchinglew York: Plenum Press, 1990).

"AUNI X: Past Hi st ohe @pemCGralfReadingeU.K.: The Ogen Group, January 29, 2003),

http://www.unix.org/what_is_unix/history_timeline.htif@dccessedccessed March 4, 2010); Peter H. Salu@uarter

Century of UNIX(New York: AddisonWesley, 1994).

"Tom Fanl ey, f POBRSLinE(WesttSacragntodC.A.: Privateline.com, n.d.),

http://www.privateline.com/circuits/TSPS _history.hfatcessed March 4, 2010).

8 David A. Mindell, Between Human and Machine: Feedback, Control and CémpBefore Cyberneticaltimore,

M.D.: The Johns Hopkins University Press, 2002),-1057; John R. Pierce, fAThe Tel ephor

Years, inThe Social Impact of the Telephoed,, Ithiel de Sola Pool (Cambridge, M.A.: The MIT Prd$5,7), 159199;

also Colin Cherry, AThe Telephone System: €CXeator of Mob
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network (henceervicg provided by anther party rather than directly owning the technology
themselvesThat said, hobbyist interest in the telephone system equivalent to both microcomputer
adopters and earlier radio andfihenthusiasts developestelecoms technology reached an ever
large market, the electronic components required to assemble-boithéelephone devices
(transistors, capacitors, relays and the like) dropped in price, and certain regulatory constraints
governing private use of the network weaken€&de popularization athe integrated circuit meant that
there was more than one way to access the netwogkpattern identical to the diffusion of
microprocessor and computer technology from its privileged sanctuaries in academia, the defence
industry and big business, phdmabbyists working within the industry acted as conduits through
which phonebased digital networking technologyaduallybecame available to private individuals.
The technology required to send digital data down telephone lines had existed at ledisé since
SAGE system described earlier and was a natural extensioetyptebystems that seekt messages
down dedicated circuits in Baudot codeWhat distinguished modern modems from their predecessors
was the fact that they used modulated sound semttbe voice circuit instead of requiring dedicated
data lines of their own. This meant that networking technology besammmally circuitindependent
the same telephone line could carry both vaieé data, though not simultaneously, and did not requi
a complex custom installation to support subscriber equipfiéFtie use of the acoustic channel thus
held open the possibility of private, poiatpoint digital commuitations, adoth the network and the
technology existed at a sufficient level oftomaty to support a mass market. What was missing was
sufficient consumer adoptiasf computing devices such that users had something to cdorsett a

network of hobbyisenthusiasts that could both serve as a market for consumer modem teglamolog

R. A. Nelson and K. M. Lovitt, edsHistory of Teletypewriter Developme®kokie, IL: Teletype Corporation, 1968).;
Robert N. RentoriThe International Telex Servi¢eondon: Pittman, 1974).
8p, R. D. ScottModems in Data Communicatiofianchester: NCC Publications, 1980); given its year of publication,
this source is as significant as a primary document as ges@ndary source. For a more comprehensive, recent, and
mathematicallyoriented guide, see Richard E. Blahdgdem Theory: An Introduction to Telecommunicati@ambridge:
Cambridge University Press, 2010).
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as developers of the same. The microcomputer revolution supplied both, tlomegbf this vould

have been possible hA@&T maintained its regulatory monopoly on the kindslef/ices that could be
connected to its networkRithout the landmark court cas ofHush-a-Phone v. United Statesd

Carterfonev. AT&T,in which Ma Bell was ordered to allow the direct connection of compatible
telephone devices to AT&T phone lines provided they met certain technical requirements, the meteroric
rise of the modem rght not have happened at #il.

AT&T had little interest in selling modems to a consumer market that did not yet exist, so it is
unsurprising that the first consurrgnade models to hit the scene cloned the Bell 103 desighdtat
originally designed ir19621 andwere implementety hobbyists. The modem did not truly hit the
mai nstream until t he rasdlotben Gaseries mod&hmitha late W6 s App |
which asthe name of the firstugigests, was designed exclusively for the Appteeseof personal
computers. printeey aphlication evas anttrénsferring files from user to user via its
proprietary Catsend and Catfur protocols, but consumer adoption of the device was lintgdddby
price andhe fact that it had to be gjged directly into the motherboanfla compatible Apple
computer to automatically answer c&ftsConnection to an internal bus perform this function was
required as most modems used acoustic couplers to connect to the phone network and no manufacturer
had devised a standardized way to signal to a modem that it should pick up the phone, dial, or
disconnect a call. The call setup procedure typically involved the computer user manually dialling a
telephone number before placing the handset of anedrlgy feh one i n t hidardlyad e mo s
ideal proces$ and modems themselves consisted of cheapeocilimodels and more expensive
hostside boxes that could answer calls on their own. The need for hardwiring also made modem

implementations platforadependent, with different manufacturers marketing models for each family

8 Husha-Phone v. United Stat¢$956), 99 US. App. D.C. 190, 238 F 2d 266 (D.C. CiBarterfone v. AT&T1968), 13
F.C.C. 3d 420, 13 Rad. Reg 2d (P & F) 597.
¥For a thorough treatment of the capabilities of the Nov
Novation AppleCai [ , amens W. Abends @drtamddER.: daanmed.cdma rgde),
http://www.jammed.com/~jwa/Machines/céatcessed June 5, 2010).
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of microcomputers.

The natural answer to this sort of platform
dependence was the SmartModem, originally designed by
Dennis Hayes in hikitchen and later marketed lytitan
of the 1980s computer industry, his eponymous Hayes

Communications By sitingmodem hardware in an

external deviceonnected via thetandard R&232 port

provided by most microcomputessd developing a series

Industry:maker: the HayesrSartmodem 3067 of standard commands (Abmmands) that allowed a

computer to tell the modem what to do, Hayesle the modem a platforimdependent deee,

eliminated the distinction between callly and calanswering modems, turned euaser saip into a

matter of connecting standard cables rather than hardwiring, and dropped the high cost associated with
running a diaiin system.So doing, he&lrove most early modem manufacturers out of the market,

devised a control sequence standard for sere@lem communications that exists to this day, and

created a mass market for the devices.

By this point, the reader should be able to
working academia, specifically the Georgia Institute of Technolbgfgre jumping to National Data
Corporation, a privatsector company that specialized in deploying payment processing solutions for
busines$* Hayes leveraged the information he gathered performing modem installations at customer

sites to design the pradts he eventually sold through his company, in the process bridging the gap

between the institutional, commercial and consumer markets and the spheres of knawle ggiee

8James Grahme, fAGetting OnrRetotking: Vintage Gatlgeys arsd TeBhmael¢Oslgary, d e m, O |
Alberta: Retrothing.com, March 27, 2008}tp://www.retrothing.com/2009/03/haysmartmodem.htmlaccessed
December 10, 2009).
8 To my knowledge, the history of the Hayes Corporation has not been the subject of a proper academic history. See
AfHayes CorhAmswerndn .ndom:n The Wo(eltusalem: Ahseaasccorn gd.) Q& A Si t e
http://www.answers.com/topic/hayesrporation(accessed April 4, 2010).
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accessibility that separated these segments of the ecomtanyas successfuklbause he operated

within a market environment in which the commaoditization of technology had reached a point where
endusers could combine their technical expertise with their perception of emergent problems generated
by the limitations of this market, e process creating new industnésose target was consumers

instead of industry or governmenh other words, he was the kind of hobbyist mag@pularizer of

technology very much in the mould of the microcomputer pioneers that preceded him.

The Bulletin Board System

With the hardware needed to connect two g

R PTTTLL Tt LA LA LEALE
S 2 ETTLLR R RAALAARAAALALA)
. ;"\ e

computers over the telephone network available,
simple questionggsented itself: whatould one
connectto? Given the constraints inherent in the
design of microcomputer systeiingheir relatively

slow processors and lineil memory and storage

DEC VT-52 Terminal, 1974°

capacityi theinitial application of theeonsumeigrademodem lay in providing a means whereby
microcomputer users otd connect to larger minicomputer and mainframe sysf@nsdeed, the

serial line protocols used by microcomputer modem applications had originally been developed to
permit the installation of remote terminals linked to these same mainfrarfaes that explains why

early dialling programs sougttd replicatehe screercontrol and input routines used by terminals like

®Wayne Carlson, fASection 3: The A@istonpoliGomputerGraphichant s | ndust
Animation(Columbus, O.H.: Ohio State University, 2008{tp://design.osu.edu/carlson/history/lesson3.lfarotessed
June 4, 2010).
®¥see, as an example, the t ec hnilmaiiframepaeddts dventoshgackagimginsided DE C
theVTIF1 00 t er mi nal :-1 EdFacished Swies AbduPADtRue (lonesome) Comp(feesnont, C.A.: Ed
Thelen.org, SeptembéB, 2004) http://edthelen.org/comshist/pdp11.html(accessed June 6, 2010). Alink to the DEC
PDP11 systems manual is available on the site. For the IBM side of things, notably {imeust#|3270 terminal standard,
see Klaus Brandst aet t elOB Tecitdliblod), Sepiemierl?, a00Btdiveviholxr v, 0 i n
techtalk.com/2008/09/12/3278brief-history (accessed June 6, 2010).
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Digital Equipmen  Co r p o r-B2tand & FLBOshrodgM terminal emulatio?l. The doit-yourself

culture of microcomputer hdlyists would not long permit enthusiasts to be satisfied with dialling up to

mainframes or maintaining their dependency on the indulgence of big business, big government or big

academia, howevethey desired their own systems, mainly to act as an exteasibe dozens of

computer users groups that had sprung up in the market churn of the microprocessor revolution.
Beginning on Tuesday, January 24, 191@ Chicago area experienced a period of the lowest

atmospheric pressure ever recorded in the mainland United States, the beginning of a massive blizzard

that dumped nearly five feet of snow on the city by the end of the week. The effects of thish&torm,

so-called Great Blizzard of 1978, were felt as far norte@aghwesternOntarioi Sarnia, London and

Toronto reportEd eCIUivalent reCdD(baking lows in TERMINAL NEED NULLS? TYPE CTL-N WHILE THIS TYPES:

bebed WELCOME TO CBBS/CHICAGO il
**% WARD AND RANDY'S COMPUTERIZED BULLETIN BOARD SYSTEM ww=

atmospheric pressure coupled with equivalent recor:

----- > CONTROL CHARACTERS ACCEPTED BY THIS SYSTEM:

DEL/RUBOUT ERASES LAST CHAR. TYPED (AND ECHOS IT)

breaking snowfall. Commerce was paralyzetiple Eriok FKILLS" ‘CURRENT FUNCTION, RETURNS T MENU
CTL-N SEND 5 NULLS AFTER CR/LF
" : : _ crics STOP/START OUTPUT (FOR VIDEO TERMINAL)
cities ground to a halt; in Ohio and Michigan, over 7! cTL-v ERASE CURRENT INPUT LINE

---------------------- BULLETIN  m===eme=-c—eeceecaoa
PROBLEMS WITH THE SYSTEM??
HARDWARE: RANDY (SUESS), (312) 935-3356

people died as a result of the extreme wedth@ut — Sormate: ikko. ceimisreisen. 12> sis-s279

---------------------- BULLETIN ==  =eeeececcceecoaa-n
overlookedn the carnage caused by innumerable R AR R "‘“':':"T“"” HESRAGRS Be Y
----- > AS OF 4/8/78, MESSAGES P:CKED AND RENUMBERED (=====
) . . L G BULLETIN  =-==-emeemeccmcceaaaon
traffic accidents, turnpike closures and shovelling CBBS in action: screen printout from Seuss and

Chri st i an sBye Magazné®t i c |
induced heart attacks is the fact thatrtMahristensen

and Randy Seuss, two membersdie Chi cago Area Computer Hobbyi ¢
themuchneeded downtime to cobble together CBBS, t1l

system® Christensen had previously developed MODEM, riakéne file transfer protocol that

¥Paul Williams, #Mdisoty(Ctawley, UKa vtlio0.net, 2006Mttm//vt100.net/vt_historjaccessed

June 6, 2010).

8Ward Christiansen and Ramidzye & eBiwslsl BytEdHssuemb(Aosembel bInd) u t

http://vintagecomputer.net/cisc367/byte%20nov%201978%20computerized%20BBS202Mrd%20christensen.pdf

(accessed June 20, 2010).

8 Thomas W. Schmidlin and Jeanne Applehans Schmititinnder in the Heartland: A Chronicle of Oustanding Weather

Events in OhidKent, O.H.: Kent State University Press, 1996). lllinois seems toédwnaped their notice.

“Ward Christiansen and RandghingteRublis AcceSsBSine 19ahicagd) I.Lof t he BB

Chinet.com, 1989http://www.chinet.com/html/cbbs.htfflac cessed July 5, 2008) ; Chri s
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permitted the exchange of binary information between two hostsected to the telephone network.
The storm allowed Christiansém start writing the CBBS software and Seuss to assemblE0& S
based computer (recdhat this data bus made its first appearance with the popular Altair 8800
microcomputer) upon which the software would r@8y. February 16, the system was live, and in
November of the same year the two designers trumpeted their innovation in arpatickeed inByte
Magazine.

What exactly is a BBS? Christensen and Seuss were enamoured ebtbé ath automated,
computefto-computertelephone answering service that would allow them to publicize upcoming
CACHE meetings and serve as a site of digi@rmation irterchange for hobbyistevelopers. The
name itself drew its inspiration from thHeetrubiquitous message boargitted or corkboard wail
installed ingrocery stores to allow customerspimst index or business cards advertising Isealices
and events. The format is one intimately familiar to any user of tieem Internet: welbbased boards
all ow users, identified by nicknames, tlmaterpost
BBSes began to offer file librariesnline gaming, and their own peculiar implementation of networked
mail and messaging. As they became increasingly pressured by Internet Service Providers in the mid
to late nineties, they provided email, Usenet newsgroups, and eventually full Integssvecthe
modembacked Serial Line Internérotocoland Pointd Point Protoco{SLIP / PPP).

Contemporary computer systems sport-fallour, highresolution displays and take the
graphical user interface (GUI) as thiee qua normf user interactiomvith running software.

Bitmapped and vectdyased graphics and pointing devitesicei allow users to perform operations
by clicking on visible buttons or other user interface widgets. This was not the dominant mode of user

system interaction until &ast the early 1990s, though antkats could be seen in the Xei®tar

February 16, 1978: Bul |IWredi(New ¥k &ond NaGtd-ebruanfEle,@0)r oni ¢, 0 i n
http://www.wired.com/thisdayintech/2010/02/021 6ctiipst-bbsbulletinrboard(accessed June 19, 2010).
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system, released in 1984nd in theirst Apple Macintosh computét.Given the constraints on both
the hardware of early microcomputer systems and the speed at which data ceulddosva the line,
bulletin board systems operated in text mode, typically with a resolution of 80 by 2&eptain
characters displayed on a monochrome monitor. Interaction with these systems took place using a
keyboard al one, oméewadpmesws fikFFot Keysdi( es, as an
different parts of the system. Because bulletin board systems relied on thesgwtzhed telephone
network as their means of communication, only one user could access the system at a time. Thei
popularity meant that system operators implementedigar daily time limits, typically ofisty
minutes or lessLater, as the BBS world came to comprise commercial systems as well as those run by
hobbyists and the cost of communications came dowhi-made systems and systems which were
funded in part or in whole by user subscription fees began to appearkets big enough to support
them?? These were many, as before the rise of the Internet (and leaving aside the exception-of nation
wide netwok services like CompuServe and Genie, which were quite expensive), bulletin board
systems were the sole means by witichhputerusers in a locareacould interact with each other
electronically and share files.

Part of the historical uniqueness of thelétin board system rests with its status as the first

widely-available, organically organized, anonymous electronic community. While the advent of digital

"Eric S. Raymond, ThaArhokUnik Usabdlit{Cha&pel Hif, N.€.: Gatb.org, 2004),
http://www.catb.org/~esr/writings/taouu/htnt@ccessed June 20, 2010). A collection of primary documents pertaining to
the Star system has been assembl ed by [DgBare CofputebMuseum A Xer o
(Santa @uz, C.A.: Digibarn.com, 2004http://www.digibarn.com/friends/curbow/star/index.htipple Computer,
Macintosh Selling GuidéCupertino, C.A.: Apple Computer, 1984),
http://archive.computerhistory.org/resources/text/Apple/Apple.Macintosh.1984.102646 [(@8qetsed June 20, 2010).
9“2 ExecPC, as an example, had over 250 nodes ptéisa k :  Mat t Ri t c Wied 6.08Ne York: (ohéay er s, 0
Nast, August, 1998http://www.wired.com/wired/archive/6.08/es_access.html?fgetessed December 8, 2009); Bob
Met cal fe, AFrom the Ether: Sysops ar e Re mnfopWordl6,ssh3®, Benef i t
September 5, 1994ttp://books.google.ca/books?id=XDgEAAMBAJ&Ipg=PA52&0ts=EQr2cTkKUM (accessed July 6,
2010): 52.
% ronically, the hobbyist invention of the BBS preceded corporate online offerings to the general public by a few years:
David Carlson, fAThe OnlDawi d i G&rdl wodd(Gabesvilie, B.ls:dniversity of i n
Florida College of Journalism, 2009)tp://iml.jou.ufl.edu/carlson/history/compuserve.h@cessed July 6, 2010);
William Loudemy WiRlelmaam Louden, Gener al Manager, GEnieo
1988),http://cgi.gjhost.com/~cgi/mt/netweaverarchive/000236.tfaotessed July 6, 2010).
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telephone switch servicésCallerID foremost amongst theineventually made it possible to litke
online personae of callebsck to their
physical person, throughout the 1980s and
early 1990s it was impossible to know
who users were outside of either voluntary
disclosure on thir part, secondary
validationin the form of calback

verification prgrams or an active

investigation by law enforcementhis

Standard |l ogin screen of a Cu
running All American BBS software. It is still in operation. The meant that users could represent
phosphorescent gre@m-black display and reliance on text mode as
means of presenting an interface is typicahnofrocomputer BBSes of

the early 1980s. In this case, the terminal used is an Appfg lle. themselves as whatever they chose to,

often from behind a pithy handle that was the outward emanation of their identity and the means by
which they were known orntloer systems within an area codgtripped of the typical physical indicia

of affiliation, social status, race and the like, users were judged solely on the basis of the messages they
left on the system, the files they uploaded, and their status inribesaingleuser orline games
(Adoorgameso) t hat g urbrenkny yithima a fawraevkward dmBpbtergdeksp | e .
amongst them, BBSes represented social salvation: they were a forum in which users were freed from
quotidian social constrainend judged on the basis of intellect or persona atbfikey could speak of

matters that they migturdinarily be reluctant to address from behind a virtually untraceable alias and

build areputaton ndependent fromiinmheallfe. hey were fl RLO

A defining featurehat differentiates BBSes from the types of compaértric communities

“sabbyfi| Mi s s BEBeByBing2(BastiLansing, M.l.: Everything2.com, March 22, 2001),
http://everything2.com/title/l+misstBB§saccessed September 10, 2009); John Rap
D a y s TravellingiDown the Information Backrodtlog), January 23, 2008ttp://johnrappold.org/blog/?p=395
(accessed June 4Comn2o6Boik0Sprdid TRlesbrona@BBS Jur@8elfpublished Lulu.com, 2006),
http://books.google.ca/books?id=5RV9iiDalQoC&lpg=RBdcessed June 4, 2010).
®“Quag7, fiUsing an Apple |1 as BataSwmp.natMarafaeA.ZmDataawampinetf h  Ge n
July 4, 2007)http://www.dataswamp.net/apple2eserialt¢arcessed June 4, 2010).
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that preceded and succeeded them is their degree to which they wededdy geography, albeit
geography filtered through the economic constraint of the telephone company areAscode.

demonstrated previously, prior to the microprocessor revolusencommunities existed purely in

physical space; the capital requirenseot mainframe computers meant that they were owned only by
universities and big businesses, so one had to gain entry to a traditional, physical community in order to
use the machines. Interrsta online communities possess no geographic boundarieoenats

beyond how far a fibreptic cable can be pulled or a microwave transmitted, a fact that has proven to

be a pernicious problem for legislators, authoritarian governments and copyright enfoheeBBS

was the middle ground between the old worldhef purely physical and the new world of the physical
network, enabling electronic interaction but constraining it through the cost eflistagice calling.

This combination of anonymity through the dissociation of the terminal and idergayion
through the use of aliase@athin an identifiable, local context had no real precedent in the mainframe
computer era and is only partially replicated in current, locateriric online forums like Craigslist.

It is not strictly accurate, however, to charaezie BBSes as purely local. After 1984, when Tom
Jennings linked together a number of Bay Area BBSes that used his Fido software into FidoNet,
messages and files could be syndicated viaugiab other subscribing systeffisUsing a hierarchical
numberirg system that split tefevel zones into regions, networks and individual BBS nodes, users
could participate in public forunthat were distributed nationwide via what was called Echomail and
send private, usdéo-user emails via Netmail. Messages wereoh sent in real time, but were instead
compressed into bundles exchanged between systems outside of prime rate calling hours.

While FidoNetand its companion protocol suite faced some competition from iibans of

networkingBBSes, like he QWKmail stadard used by systems that ran the WWIV BBS software,

% Randy BushFidoNet: Technology, Use, Tools and Hist@ifomewood, I.L: FidoNet Technic&tandards Committee,
1993),http://www.fidonet.org/inet92 Randy Bush.{aiccessed March 30, 2009).

" FidoNet Technical Standards Committe@S001: A Basic FidoNet Technical StandaRgvision 1§Homewood, I.L.:
FidoNet Technical Standards Committee, September 30, 188%)/www.ftsc.org/docs/ft9001.016accessed March 30,
20009).
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Fidonet Technology Network&{Ns) remained the dominant standard for message sharing until the
Internet displaced the BBS in its entirétyFidoNet counted some B0 systems in its nodelist at the
peak of its popularity in 199%. Regardless of the existence of ledigtance BBS networks, though,
access to entities like FidoNet and the numerous smaller, independent networks that used its technology
always proceed through dialling in to a local system

Anonymity is often a mask for illegal sub rosabehaviour, and BBSes were not exempt from
this; in fact, many systems existed purely for the purpose of facilitating criminal activity, be it in the
form of trading commercial software, disseminatigjen calling card information (the better to
escape long distance charges withgxchanging tips on how to hack computer systeime
weakening of the physicahd institutional constraints that had formerly governed communities of
computer users metnot only that less social swailance and control over user activities was
possible, but also that the diversity of purposes for which these communities came to exist increased.
This tendency was compounded not only by the redefinition of comput@otegly as a commodity
instead of a class of privileged goods, a fact that increased the total number of computer users and thus
the potential for bad behaviour, but also the anonymity that BBSes offEheddisparate, shadowy
group of bulletin board sysins dedicated to illegal activities comprised the digital underground, with
software piracy acting as a driver of other forms of criminality. As it was under the evolutionary
constraints that defined this hidden environment that the BBS art form kndAiNSaschieved its

fullest expressiont is to software piracy that we now must turn.

Software Distribution and Software Piracy

When the first microcomputers were released for sale to the public, there was no established

% patrick Y. Lee QWK Mail Packet File Layoulersion 1.3(Location Unknown: July 6, 1992),
http://www.textfiles.com/programming/gwk.tkaccessed March 30, 2009). Note that Lee indicates that the QWK format
originated with Clark DevelopmentGoro r at i onés PCBoard BBS software. The fo
of providing network mail.
% FidoNet Network 282 Groufhe FidoNet Nodelist: A Historical Analygislinneapolis, M.N.: February 2, 2005),
http://www.rxn.com/~net282/nodelig@ccessed March 30, 2009).
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personatomputer softwarandustry'®® During the initial phases of the transformation of computers

from elite to commoditized goods, when bathnufacturers and the markemnsisted of

technologically adeptobbyigs, computers were owned puréty theproblemsolvingpleasure of
assembling and then programming themdeed, the process of establishing a market for commercial
software was beset with both technological and economic difficulties. The ecology of the
microcomputer market was so diverse and was evolving so rapitiynzeke devising a standard
format for iformation interchange difficult, anab one platform had attracted users in quantities
sufficient to justify attempting to develop and market commercial softwaregiti¢éal mass of users
gathered around a platfordefined by fixed standardgas a condition precedent of the emergesfce
software industry, but platform adoption was most frequently driven by the development of killer
applicationg a catch22.

Until then, fAsoft war e ochaddge sfprogramsdurceccode loetwees i s t ¢
attendees at hobbyist meetings or through publication8likeor D r . Dobb&sThelour nal
centrality of programming to the market purpose of early microcomputers is underscored by the fact
thatearly microcomputerdopters were obsessed with creating software compilers and later, more
established microcomputer designs from Apple, IBM, Commodore and Tandy all shipped with BASIC

interpreters as part of their standard bdifdAs an uncomplicated, widelynderstood pragmming

1% Histories of the software industry are, in my experience, few and far between. A good treatment is found in Martin
CampbeliKelly, From Airline Reservations to Sonic the Hedgehdddistory of the Software Indust(€ambridge, M.A.:
MIT Press, 2003).
1 Michael Swaynefi Dr . Do bb 6s JDorur nDeolb b@asualyda2eosms |
http://www.drdobbs.com/arcteictureand-design/18440637@accessed June 14,2010 m Hal f hi I I , A Tomébs
ByteFAQ: The Death oByteMa g a z i Hadfhill@comi(Burlingame, C.A.: Halfhill.com, April 18, 2007),
http://www. halfhill.com/bytefaqg.htm{accessed June 14, 2010).
“Mi chael Steil, 1200 Baud Archaeol ogy: megetablesdaniblagti ng A
July 22, 2008http://www.pagéable.com/?p=32accessed June 14, 201Qpmp.sys.apple2.programmer Frequently Asked
Questiongev. 130.0615.163@ ocation Unknown: June, 201M)ttp://home.swbell.net/rubywand/csa2pfag.hfattessed
June 14, 2010) ; I nternational TBusidnoes$ s FHBMAEsAgmonik,The | B
N.Y.: n.d.), http://Amww-03.ibm.com/ibm/history/exhitsfpc25/pc25_fact.htnfaccessed June 14, 2010); lan Matthews,
AThe Amazi ng Co Gononddore.efChesteimerg, Albanta: Up & Running Technologies Incorporated,
February 22, 2003ttp://www.commodore.ca/products/pet/commodore_pet(atwessed June 14, 2010);
Ol dcomputers. net80 fA(RvMad @ldcShpaecsindiOraRdge County, C.A.: Oldcomputers.net, n.d.).
http://oldcomputers.net/trs80i.htrfdccessed June 14, 2010).
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language thatould work within the limitationef early consumegrade microprocessors, BASIC
matched the constraints of the early industry w&his did not go unnoticed by Bill Gates and Paul
Allen, who got their professional programming start975 by writing a basic interpreter for the Altair
88001 Shortly thereafter, Gates ignitedhat was probably he wor | dés first soft
controversy when he accused members of the Homebrew Computer Celt 61t copyingt.***
Programming ws.not merelya function of the early microcomputer; it weee function. What else
were computers for?

As broadly described in preceding sections ntlaeket for personal computer hardweré not
properly emergentil it had shaken off those hobbyistgpengs that representeéelchnological barriers
to mass adoptionConsumers needed computers that were packaged as discrete, complete systems
ratherthan kits that required engser assembly or tinkering. Once this took place, and here the
example of VisCalc stands as a useful marker of the beginning of the period, the market for software
worked synergistically with the market for computers to enhangeasigon and penetration of
both!®® Software drove sales of computers, and increases in the stze u$ér base of a platform
drove software developmenEloppy disks had become standardized on both an indwgley
(physical dimensions) and pplatform (formatting/encoding) basis, a development that permitted the
massdistribution of software alongaditional commeaegial lines like mail order and brickendmortar
stores. More significant, however, was the fact that computers came to be regarded as tools rather than
the speciality playthings of experts or aficionados.

What distinguishes software froother species of goods is thpaecise duplicates of it can be

created in seconds by end users who possess no great technical acumen or expertise, that these

1%3\wallace treats this iRlard Drive,c i t ed above. S e eltaiaBASIG fo\ttie 680@ie $outhivest | ey, @A
Technical Products CorporatiofScottsdale, A.Z.: Southwest Technical Products Corporation, 2006),
http://www.swtpc.com/mholley/Altair/Altair_Basic.htfaccessed June 14, 2010).
Bji|11 Gates, fAn OpdéeHimdbrew ComputertCub Newdetieysd, & (February 3, 1976),
http://www.digibarn.com/collections/newsletters/homebrew/V2_01/gateslettef(ddtndssed e 14, 2010).
1951BM made sure that a PC port of VisiCalc was available by the time it began shipping units to customers.
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duplicates can be transmitted automatically over long distances, atigeticapying process de@aot
produce degradation in either the source or the original. With other physical goods bought from their
content, ike records or books, duplication was either timecapitatprohibitive, and each duplicate
consumed physical resourcess the cost bthe storage or transmission of software copies was
typically orders of magnitude less than the price commanded by legitimate copies in the marketplace
and these copies were 100% functionally equivalent to genuine guddspread access to copying
techrology in the form of the microcomputer magieacy all but inevitablé®® In other words, the

market forces that encouraged the depelent of computers and the soétve industry, namely
commoditization, mass marketing and the use of computers as geurg@de calculating machines,

were responsible for the emergence of the miworld of illegal software trading.

The market was not all, howeverhe centrality of programming within the microcomputer
paradigm and the degree of plasticity afforded by so#wade computers dynamic, generative
consumer devices rather than fixed, receptive prodfic€ompare, as an example the differences
between a book, a telelos set and a personal computdreTirst is a fixed receptacle of externally
generatedtatic informationthe second is a fixed receptacle for the display of extergalherated
dynamicinformation disseminated through broadcast, essentially a reaeiyéerminal. Even in he
pre-Internet era, a microcomputer was alwaysutable netwidx node capable of both receiving and
displaying externallhgenerated content as well as creating and disseminating content of it& dvam.
books or televisions, the equivalent would bepfiating press were included with every copy of
Tacitus or if a studio andbroadcasting towewere included with the sale of every screen.

This broke the microcomputer software markand eventually the market for all computer

1% The introduction of the cassette tape produced the same phenomenon within the record industry with one key difference:
a tapedubbingmachine could only produce copies, while personal computers permitted their users to botndeziy
software.
197Eric S. RaymondThe Cathedral and the Bazaar: Musings on Linux and Open Source from an Accidental Revolutionary
(Sebastopolly199). A.: OO6Rei
I'n this context, the meaning of fnetwork noded must be
term is to apply.

61



softwarei into three segments: purely commercial applications developed and soldldiglesth

businesses; tipeforeyoub uy fAshar ewared software created by
via disks in Ziploc bags, compilaton GROM v ol umes, or BBSes; and unrtr
hewed to the original spirit of the hobbyist movermeThis last category encompasses the antecedents

to the modern open source movement epitomized by the Free Software Foundation, though in the
microcomputer era binary distribution was more common than

the transfer of source code. As has been incrdgsibgious

to the consuming public since the r1i890s, the widespread

adoption of computing technology and the piracy it encouraged

has been of staggering, macrohistorical significance to the

business models of traditional content distributors, but that

subject lies beyond the scope of the exercise undertaken here.

Old school: 510 flo
high density: total capacity 1.2 megabytes
less depending on formatting. Earlier disks _ )
had a total capacity of 360 kilobytes or lesspiracy occurred solely in the physical world through
The adoptin of a standard size and format
for removable storage led to both the  expedients like the sneaketii the physical transportation of
consumer software industry and widesprea
piracy. '

Before the BBS, software distribution and software

data between computers by uséfsPhysical transportation
mechanisms are still in use today for the transfer of very largeseistaypically in the tensf

terabytes, as while the latency of this method is very Bighoo is its throughput: it is often faster to

send a largeapacity hard drive through the mail than it is to transfer the data contained on it through a
net wor k. Once the BBS arrived, however, tshe bl
disseminated through the telephone network vialtilein systems connected to it. Commercial

software continued to be distributedretail boxes until the late 1990s, when convergence between

9Qr ren, A M268HD|5l25 Mit2h F | o p WikiMeDia GoknmangSanrrancisco, C.A.: Wikimeali April

10, 2006) http://commons.wikimedia.org/wiki/File:5.2ch_floppy disk.jpgaccessed June 2, 2010).

MOEQOLDOC, The Free Othine Dictionary of Computings . $ne@kernet , 0 accessed June 2,
http://foldoc.org/sneakernet
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high-speed consumer network access and electronic traorspobcessing made digital distribution
feasible, but between 1980 and the turn of the century the BBS was3hiageware was amenable to
BBS-based distribution as it separated the transport of software and payment according to the method
that was mossecureand efficient for each function. Distribution of trial versions of software took
place informally, with systems receiving copies uploaded by users or transferred through-BtgleNet
fif il ebon ' Registratinrocodessor keys needed to cilie full functionality of the
software or eliminate irritating reminder mess:
mail upon receipt of physical payment.

Everysoftware developer that made money in the industry depended on the-makkeg
popularity of the personal computer while fearing the erosion of profits through the distribution of
perfect copies. For software titans like IBM, WordPerfect, Asfiate (makers of the ongepular
dBase database software) and Lotus, the threatddfiser piracy was never felt as keenly as it was for
those who developed software for the home market, like gdfhésirge, established businesses
feared the threat of legal liability associated with the use of unlicensed commercial software and held
assets that could be converted to meet an award of danBeggdes, aslassicphysicallybounded
communities, businegswere capable of subjecting users of computing resources to physical and
electronic surveillance, thus enforcing normative standards of good behialilainot stealing
intellectual property. In the chaotic enviroantof the home PC user, strongeofection measures
were needed to clamp down on illegal copying. These took the form of increasingly elabpyate
protectionsce me s, f r om t hdroutinesehatoefjuirdd khe presehie ®fkkhe original media
before the program wound run, keysd schemes that forced users to type in a word or phrase from the

softwarebs manual bef or e m@rdevenwallghandvgaredanglesthat 1 nt c

Mjanet KBriafdistory of FidoNet File Distributiom, FideNews(Mortsel, Belgium: Fidonet.org, n.d.),
http://www.z1.fidonet.org/filehist.htm#fdhighccessed June 2, 2010).

"2 Dpespite this, the Business Software Alliance, an industry group dedicated to the eradication of piracy in the corporate
sphere, was formed in 1987: de&p://www.bsa.org
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attached to a spare port on the system and validated ownership through cryptographigechalle
responsé’?

As an anonymousglectronic community hidden within the telephone network, the BBS was an
ideal enabler of the trading of pirated softwam@nd any other illegal activity better realized behind the

mask of the terminalFear of prosecution

|
led to the development of aflacation IN N 111l
N N N

(I N
N1zl
>CraCked t<==\/==
SYNDiIiCATE SALES RELEASE MULTILANGUAGE
(English, French, Italian) by BullFrog
> [1/5]1 <=[-DJ-1=>

ASCII art at its finest: FILE_ID.DIZ release descriptor for
o AiSyndicate, d a game publish
in pirated software. BBSebat formed part  and released by warez group Razor 1911 not long afterward
Razor began in Norway in 1985 as a Commodorerédking
of the first set, k group. The address for their demo division, which specializgs g ¢
creating fAloaders, 0 adverti s
pirated software, is available lattp://www.razor1911.cori

PN 7

between those systems that offered only

shareware or freeware applications and the

network ofsub rosasystems that specializec

APDO boar ds,publioyr e t
accessible, advertised systems whaoserators demanded some real or verifiable information from

their users during the account signup process pathted strictly within the letter of the law. The
second, smaller sethfswodie®istbodr afs .pivatd teede@nlywfer @ m
systems that were advertised by word of mouth and used mechkéikespassworeprotected new user

signup procedures and upload ratios to vet the quality of new members and maintain the flow of sought
goods. While there was some overlap between thesectagses of systemthe maturation of the

personal computer software industry, attention from law enforcement and theaeasing size of

software increased this cleavage by encouragjiegialization within both the PD and warez worlds.

13DT, Copy Protection: A History and Outlopi_ocation Unknown: n.d.http://www.textfiles.com/100/copyprot.pro
(accessed June 12, 2010).
14 Razor eventually attracted the attention of the U.S. Department of Justice: Paul J. Medimigt Leader of Razor
1911, the Oldest Game Software Pir&ing on the Internet, Senteno@dexandria, V.A.: U.S. Department of Jic#,
Uni ted States Attorneyo6s Of fi c ehttp://Benscybercrime.gbv/pgnianSerd.htm o f Vi r
(accessed June 12, 2010). Razor 18¥hdicate FILE_ID.DIZ Artwork{Locaion Unknown: Razor 1911, June 17, 1993),
http://thepiratebay.org/torrent/4147426/SYNDICARAZOR (accessed March 3, 2009).
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No copy protection scheme has ever proved invulnerable to dedicated attempts to defeat it, a
fact that has remained true ever since the first efbyrsoftware houses to clamp down on

N R S A S A L EYxd] unauthorized copying. The same

\ EE—— I developmenand debugging toolchains that
VR ~ \ RED SECTOR!

R TN XN EEEaEiscir . .
/RtX? - make it possible to creaseftware on

FILE ID.DIZ ASCII art for nmicrocomputers made itequally possible to

role-playing game released by Strategic Simulations Incorpore
in 1995. This release was packaged by TRISTAR (the above defeat copyprotection schemes through the
sayRIBTo in ASCII). FI LE
archives uploaded to BBSes as they provided an automatlc f
description, thus obviating the need for the uploading user t
describe the transferred file. As demonstrated by this and tt
preceding exaple, they also served as a vehicle to advertise cnowever, mean nothing without the
brand the warez group that put a release togéther.

disassembly of comm@tl software.The tools,

willingness to use them; in this,
microcomputer pirates adapted the hacker counterculture of innovation and resistance to externally
imposed limits to the intellectual challenge of breaking copyegtion. Crackers, always anonymous
and forgotten with the rise of each successive platform, warez group or spate of software releases, took
it upon themselves to circumvent the routines publishers used to attempt to protect their product. They
enjoyedthe exercise of technical expertise and discipline this demanded, but so too did they seek the
enhancement of status disseminating a successful crack confermelwfararez watghe currency of
the undergroundAs the BBS and warez scenes matured, the twackei pertaps best epitomized by
AAppl e B asemdnikepapears m dozers cracked releases for the Applé Wasreplaced
by the warez groupln a manner that would make Adam Smith proud but for its blithe disregard for the
property righs of others, as these groups increased in complexity they subdivided themselves into
functional units that served as an assembly line for software piracy, with ashétieg roster of
personnel dedicated to supplying new releases, cracking them ricautieem to distribution sites, and
acquiring the fake calling cards and toll cores needed to distribute releases without incurring long

distance charges.

USTRISTAR, Eye of the Beholder Trilogy FILE_ID.DIZl,ocation Unknown: TRISTAR, 1995).
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A curious aspect of the pirate scene that persists to this day is that while a warez group might
flout copyright laws, commit any number of subsidiary criminal offences (mainly fraud) in furtherance
of their goal and organize itself in much the same way as any other gang devoted to a criminal
enterprise, their members only rarely profiteain their illegal acts.As the current ubiquity of
BitTorrentbased piracy adpplications, games, movies, music and all other forms of digital media
demonstrateghere is little real money to be made through the illegal distribution of licensed content.
Instead, thenotive force that animates the top players in the warez scene, both during the era of the
BBS and the Internet,h TJithe reputatton carciedbytrosewithmthe of f el
community who have access to the newest releases, the fastesttcans, the most secretive and
exclusive distribution sitesTo stake it all, including the stigma of a criminal conviction, for the sake of
cultivating an online reputation entirely divorced from the physical self and community to which one
belongswould be incomprehensible but for the fact that such occurrences have become commonplace
in the information society knitted together by the Intervghen the BBS and warez scenes first
emerged in the 1980s, however, these were truly novel phendmetzal, secret societies whose
members, when masked as their online alter egos, recognized no cultural norms beyond those their
subculture enforced these through constraints embedded in softaradejedicatethemselves to
excellence as they peculiarly dedahit.

Earlier, the visual aesthetic of bulletin bc
combination of trope, image and software constraint that defined this type of online interaction. All
BBSes presented a variation of this form to theers through their interface, but it was under the
evolutionary influence of the pirate scene that BBS artwork achieved its highest expression. Pirate
BBS operators sought quality artwork to give ¢t
staus within this community; BBS artists produced ANSI art to enhance their own reputation within

the scene and gain access to elite systems and the sought goods they offered, namely pirated software
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and access to this same community. Now that the broaklenrh@vel operating environment of the
microcomputer era has been treated in detail, we must examine the specific computer platform whose

technological limitations defined the ultimate limits of the form.
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Mosaic in Text - Mode Miniature: Technological Constraint and
the Development of Form
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Detail fromfiHumad by Lord Jazz of Ansi Creators In Demand (ACiDgtober,1994°

% or d Jazz ACiB:Hhemeyyisitionj Qctober, 1994ocation UnknownACiD ProductionsQctober, 1994),
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~vIiLPALALE

op : The Devil

ops : Alexis Machine
King Arthur
The Beholder

PE United States H.Q.
eaturing USR Daul Standard >
408-867-5139

Chips Ahoy A A
fiThe Evil PalaceBBS loga by Chips Ahoy of Aces of ANSI Art, the precursor to ACIiD Productiobate unknown;
probably 1990 or 199%

Take a moment to examine timagepictured aboveAs i ndi cated by the ar
the | ower right cohirperAhoyowak AcawnobyANMEl Art
is unknown, thougit likely hails from 1990 or 1991Note the simptity of both the logo fontwhich
features only the most rudi mentary shading, anc
thatpresumably represents the BBf&s artwork was intended to adtise. The colours are garish, the
level of detail is lowi the slightly bizarre bluandbrown doughnut surrounding the towers is
supposed to be a mdaand there is lots of blank, unused space in the composifiaxil of the

hallmarks of BBS artworkadvertising a pirate system are there, however, from the reference to the

speed of the systembds mode,a0d0 aad nodéd Randfactared bpWSa n d &

http://www.textfiles.com/ascene/acid/ARTPACKS/1994/acdul094.@gcessed June 2, 2010).
YChips Ahoy. HAEvViI | AcPsaiAASI At RRBeBnbrancegPadkdrationiunknown: n.d.),
http://www.acid.org/ftp/aa8991.zip (accessed May 30, 2010).
18The smileyface symbols on the flags are also somewhat incongruous with the type of standard one might expect to see
fluttering above an evil palace.
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Robotics), the slightly adolescent handles of its systems operators anebpsratorsand the fact

that it was U.S. headquarters of APE, 0 presumal

in the 408 area code, which coveenfa Clara County and Cupertino, California.

nicotine

fiNicotine BBS Logad drawnby Sensefor the 50" ACID Acquisition artpackNovember, 1996 This is one of the last

pieces of ANSI BBS artwork produced by ACiD before their switch to the production of ASCII and bitmappes, image

which were forms more compatible with the burgeoning Inteffiet.

Now considet he AEvi | Pal ace BBS | og o ownisaarcelyisixyy h t

years later and is an example of the form at its-ingter mark.While the colours & still garish, this
logo features both shading within the font itself, which is subistgninore complex and stylized, as
well as background shading that flows from {dw hightintensity blue and back agaiAccents on the
points of the letters are present, notablytheesohbsaped cyan star on the
dots () abor e t dhTehe téixt of the logo is spelled out beneatlaitonvention that became
necessary as logos increased in complexity (and thus illegibility), and the camoaflaged st 0 s
blends into the background at the lower righs this was adgo for use within a bulletin board rather

than an advertisement for the system, no phone number or other breaggtegnformation about the

195enseii Ni c ot i ne inBABIB: Thed\gquisition #50, November, 19@®cation Unknown: November, 1996),
http://www.textfiles.com/artscene/acid/ARTPACKS/1996/dsfth. zip(accessed March 27, 2010).
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speed of the system, its storage capacity or its group affiliations is pr&geiit. both artworkdrave

been onverted into higlresolution images that can be embedded in this document, in their original

form both were decidedly lowesolution piecesi Ev i | s draavenehe therstandard text

mode screen resolution of B®6vensmall& & 80cbi B charadtess.r s ,

As historical documents, these two artworks give rise to certain obvious questions. First, why
do these works appear in the form that they do, drawn as they are with a limitedddrashprites and
available feeground and background colours, and why is their resolution so low? How would these
works have been viewed by the user of a bulletin board system at the time they were created? What
accounts for the evolution in drawing styles in such a short periddylay was this form of digital art
bypassed and superseded by othekow is it possible that these artworks are still available for
viewing and analysis given that the technological substrate that spawned them has beerfabsolete
approximately fifteeryears, no official archivist hasver organized or curated them into a collegtion
and they are volatile, easitleleted digital documentsPinally, beyond the seemingly innate human
desire to create art using whatever means are available, a tendenmd#rgirds everything from
cave paintings to the Campbell s soup cans of
place?

These questions can only be answered by exposing the technological and social constraints that
prescribed the limits of thform and the reasons why individual artists, nearly all anonymous and
unknown to posterity, chose to express themselves within it. As shall be demonstrated in this and the
subsequent chapter, the latter focusing on the ethos of the underground atheseneorks appear as
they do because of the microcomputer platform on which they were creatadethgoverning
humanmachine interaction in the era in which they were prevalent, and the economic or market
conditions that determined both the naturéhe IBM PC computer platform and the ecology of

sydems known as bulletin boards.
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The IBM PC and Periodization

Much of the history presented in the preceding chapters has focused on the evolution of the
personal computer marketring the 1980s, withttention paid to both the paradigm shift represented
by the advent of the microprocessor and the role of hobbyist development in the creation of the
industry. This treatment was necessary not only to illustrate changing market conditions during that
seninal decade, but also to explain why the commoditization of computers led to the breakdown o
normativestructures surrounding their use and how this encouraged the development of the kind of
virtual, private, sulsosa communities epitomized by bulletinaod systemsin this it was notedhat
while the early 1980s saw manufacturers ({l@ammodoreand Apple gain limited traction in the
marketplaceby the end of the decade they had been displaced by the wide range of manufacturers who
adopted the systemscaitecture originally advanced by industry latecom@BM in the form of the
IBM PC.

For most of the 1980s, | BMO0s design was sigr
two principal competitors. Three factors explain why its platfoame to outsell all others. First, IBM
initially targeted its traditional clientele in the corporate markbgre customers were willing to pay a
price premium for the stability of the IBM brand. Adoption of the IBM PC in the home market was
driveneiter by corporate userso desire for compatib
price cuts occasioned by vwiedesnmr e ddtdl Ampipd e afn
systems used custom chipsets and mainboards, typicallgioggmro@ssor families between platform
generations in a way that broke true backwards compatibBiyyselling adiscrete, seltontained
i p ac k a g than asyaténmhtleatr conformed to a broad stanttegde manufacturersade
themselves responsible not mgr®r designing and marketing systems, but alsgyt@ranteeing
operating system and application software supgertally, widespread cloning led to platform inertia:

all manufacturers had to conform to the system standard lest they fragment thelmaadettained
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them. This ensured basic compatibility across genesatibprocessors and advances disgtyage
and othetechnologes. The platform is exceptionally lotiged because of this basic compatibility, a
fact that explains why modernmoputers built around Intel x86ompatible microprocessors can still
run software released for the IBM PC in the 1980s.

All of the ANSI artworks that will appear in these pages were created between 1990 and the
turn of the century. No earlier or lagxamples will be employed; indeed, few earlier examples exist.
This is because this class of artwork is uniquely referable to the plathodmmarkespecific
technological constraints that defined the operating environment of this branch of the personal
computer market during this perio@hese weréhe dominance of the IBM PC platform, the evolution
of technological capabilities within it that encouraged this type of expression, and the broad limits
prescribed by the type and quality of network actiesswas available to the majority of computer
users. Here it is important to point out that BBSes ran on all computing platforms, not just {BM PC
compatibles, and that during the 1980s some of the most vibrant examples of BBS culture and digital
artworkwere created on Commodore or Apple computers. Because of the design choices of their
manufacturers, however, these platforms carried with them vastly different technological strengths,
variationsin capability that strongly influenced the types and madexpression that would become
prevalent on each platform. Exposingdbeariationstands at the centef the explanation of why
ANSI artwork developed when and in the way that it did.

To illustrate the point, which demonstrates the centrality ofgotatin the development of
form, consider the case of the Commodore 64 (C64). As a computing platform, its raw processing
capabilities were significantly worse than those of the IBM PC, bugasingplatform they were
much better: it had dedicated, higesolution graphics capability delivered by the MOS WIC
graphics processor (320x200, 16 colours) and could produce dp@dity synthesized sound through

its included MOS SIB6581 ceprocessor.Equivalent features were not featured in IBM-PC
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compdible systems with
any consistency until at
least 1992, and even then

were provided by third

LAdE HONE OF TE REfL (RAGCKERS

party hardware installed by
PRESENTS :

T

P i TR B R R Y LTy

the user. As was the case

later with the IBM PC, the
TW0 OFdew 6on OF TIPL) , KGiaGdn,

C64 developed a vibrant
INTRO BY WO0ODO

BBS and software piracy

community dominated by

Commodore 64 fAicracktrodo | oader for
warez grops, but the Software Creations in 1988. As the intro indicates, Ham of the warez group Fairli
cracked t herotgchomend-sbruary26,88, and Fairlight member
Woodo wrote the higiesolution, scrolling intro screen that gives credit to the grou
A still image does not do justice to the loader, which featured animated graphics a

accompanying music scot®.

development of computer
art on this platform took
advantage of its enhanced graphics and sound ¢t
latter were added to the beginning of warez releases to give credit to the releasing gtoug)eth

colourful, animated, soundtrackored examples of programming prowess. C64 BBSes never

developed true BBS artwork like that of the IBM PC because other, better opportunities for expression
existed on the platform and because therede of thesame was botlow resolution (40 x 25
charactersanddid not natively support the changing of background colour attrib@ghermore, te

limited amount of randoraccess memory available on the C64 (64 kilobytes) ceded the development

of complex BBS aftware to more capable platforms, and while some btivelving characters were

available in the form of Cégroprietary PETSCII (a derivative of the standard ASCII character set),

the speed of modems available during its heyday made the extensivearderuide BBSgraphics

painfully slow.

74



What this meas) then,is that while microcomputers presented their users with an unparalleled
degee of creative potential through the plasticity of software and the promise of programming, the
capabilities of a given platform placed limits on what coulddee with it Artistic expression using
microcomputers thus pitted human ingenuity against the restrictions defined by hardware and operating
systens. Above this lay the larger economic constraints that determineavthkability and
affordability of specific microcomputegiatforms, with factors like cost aride degree of consumer
adoption of a given systeimfluencing the prevalence of specific art forms by placing limits on the size
of the pool of users that might become artists or admirers of the w@&i®d on theasne. These
conditions were further influenced by the availability of consugnade networking technologies and
the amount of data that could reasonably be transported over the wire, for without the aalsijyto
distribute and share artp audiencéor the works could exist. Digital expression was thus a matter of
matching means to ends, with technological constraint determining the limits of the possible as well as
the sought social and other goods that might accrue to talented artists on tbhé thagiseputation

and what they mightade in exchange fahe fruits of their creativity.

The Scale of the System

A discussion of the technological constraints that defined the IBM PC during the period under
study and a | ay pteertesnonoldgy usedxopléseribealtese gspecificafions is
necessary if the full breadthor lack thereof of what this fanly of systems were capable isfto be
meaningfully understood. The assumptions of the computing present, regardless of ka factent
platforms use substantially the same underlying technology in use during the 1980s and 1990s, must be
cast off or significantly scaled back: in 1990, only the barest analogues to currespéegh graphies

intensive multimediacapable and neork-aware systems existed. To demonstrate the outlines of the

YWoodo, MBI ack L a mpBlacklianp(kairlighi Releasa)d(lecation Unknown: Fairlight, February 26,
1988), http://www.thegamearchives.com/files/b/black _lamp_firebird + faid@f#-various.zip(accessed March 29,
2010).
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platform as well as the egpential evolution in capacityhich it underwent between its appearance in

1980 and the decline of the form in the late 1990s, the following table has been edsembl

PC-Compatible Platform Capability, 1980-1996'*

Specification

Period | (1981:6)

Period Il (1986-90)

Period 11l (1990-1996)

CPU (family / clock speed
MIPS estimate)

Intel 808688 series
4.77 Mhz/ ~0.33MIPS

Intel 80286 series
6,8 or 12.5 MhZ ~0.9 to

Intel 80386/486/586 Series
16, 25, 33, 66, 90, 13366

2.6 MIPS or 200Mhz / ~5to 541
MIPS
Random-Access Memory | 1671 256kb (640kb with full 384kbi 1mb 640kb to 64mb (4mb

(RAM) Complement

expansion)

16/32mb standard on
80386/486/586 systesh

Graphics

Monochrome or Color
Graphics Adapter (CGA);
80x25 16color text mode,
maximum 640x200 4olor

graphics mode

Monochrome or
CGA/Enhanced Graphics
Adapter (EGA); 80x25 or
80x50 16color text mode,
320x200 or 640x200, 16
colorgraphics mode from

64-colour paette

Video Graphics Array
(VGA) or Super Video
Graphics Array(SVGA);
80x25 or 80x50 1&olor
text mode 640x480 orspec.
maximum 800x60@56-
color graphics mode

Storage (media/density)

360kb doubled e n's i t
floppy disk drive

360kb or 720kb double
density 3i0o
drive, later 1.44mb high
density 3i0o
drive; hard drives between
and 40mb

All floppy drives identified
earlier, but
40mb- ~1GB hard drives;
CD-ROM (640mb optical

media)

Modem Speed

300 baud (bits/sed) 1200
baud acoustic coupled
Equivalent to between 37
and 150charactersper
second

1200 or 2400 baud (1989)
direct connection to phone
line (max 300 characters pg

second)

2400, 9600, 14400, 288 or
33000 baud (56k technolog
wasasynchronous and only

applied to Internet Service
Providers) some Integrated

Systems Digital Network
(ISDN) modems at 64k.

28.8k standard by 1993,
~3.5 kilobytes/second
theoretical maximum.

Processor cycles are synchronized by clock crystalositdtate at a given rate per second.
Even in the simplest of cases, a processor will not complete one complete instruction per clock cycle

and different processor families require different numbers of operations to process an instuction.

121 As the IBM PC defines a technical specification that gave rise to a platform instead of consisting of a family of systems
that were relesed over time by a single manufacturer, the task of attempting to determine average system specifications
during a given period is significantly more difficult than reconstructing, say, the gradual increase in capability sesn betwe
the Apple I, Apple 1l Apple Macintosh and subsequent systems. As we proceed through describing the subsystem
technologies that were responsible for overall improvements in the capabilities of the platform, references to technical
specifications will be provided.

2 eePenrodi Under standing CPU Speeds: A

System Memory and Lay
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This makes @dck speed a valid comparator of processor performance only within the same processor
generation and family, with MIPS (millions of instructions per secstat)ding as the preferred, semi
stable measure of crefamily processor performancé& The 1981 IBMPC used an Intel 8086

processor clocked at 4.77 megahertz (millions ofes/per second) and roughly 0lG8PS; the
secondgeneration 80286 from the mith late1980s ran at a maximum of 12.5 Mhz and 2.6 MIPS; the
third, fourth and fifthgeneration 8086,80486a nd 80586 (APenti umo) seri e:
speeds of between 16 and 2002vimd MIPS measures between 5 (80386SXMiB) and 541 (80586
iPenti um Pr'dn@01@ GCRUs dnchraudinely clocked at tgigahertzor above, contain
multiple processor cores, and are rated at tens of thousands of fMIB$ contemporary standards,

the processing power of IBlMdompatible PCsgluring the earlyto mid-1990s is miniscule: the

processors now found in cell phones are capable of up to 1,000'fIPS.

Randomaccess memory (RAM) is the virtual scratch pad in which a computer system stores
running software and the variables a program uses to perform calculations. Absent paging or
swapping, which writes areas of RAM out to nanlatile storage for lateetrieval and thus allows the
loading of programs or data larger than availablgsicalmemory, the total amount of RAM in a

system defines the maximum size of agyam or data set it can load. Storage capacity, whether in

Directron.org (Houston, TX: Directron.org, September 21, 200@}tp://www.directron.com/fsbguide.htrtdacessed May
4, 2009).
Roy Longbottom, fAComputer RXpye eLdo nQlbaoitmso, modls9 POIUnBed n T hInG,r &k
Kingdom: n.d.) http://www.roylongbottom.org.uk/mips.ht(accessed Ma#, 2009).
124Intel Corporation8086 16Bit HMOS Microprocessor Datashe@anta Clara, C.A.: Intel Corporation, September,
1990),http://datasheets.chipdb.org/Intel/x868x/datashts/8086/23148®5.pdf(accessed May 5, 2009); Intel
Corporation, 80286 Microprocessor with Memory Management and Protection Datagbaeta Clara, C.A.: Intel
Corporation, September, 1998jtp://datasheets.chipdb.org/Intel/x86/286/datashts/210263pdf(accessed May 5, 2009);
Intel Corporation,Intel386 DX Microprocessdir 32-Bit CHMOS Microprocessor with Integrated Memory Management
Datashee{Santa ClaraC.A.: Intel Corporation, December, 1995),
http://datasheets.chipdb.org/Intel/x86/386/datashts/2316301{gudkessed May 5, 2009); Intel Corporati@0486
Microprocessor Dashee{Santa Clara, C.A.: Intel Corporation, November, 1993),
http://datasheets.chipdb.org/Intel/x86/486/datashts/24088(0df(accessed May 5, 2009); Intel Corporatidtentium
Processor Famil y(SahaClara, €.5.elmedSorpMatiolPos))
http://datasheets.chipdb.org/Intel/x86/Pentium/24143004 @béessed May 5, 2009).
1% ntel Corporation|ntel Core 2 Duo Processor E8000 and E7000 Series DatagBesta Clara, C.A.: Intel Corporation,
June, 2009) http://download.intel.com/design/processor/data/318732.pdfaccessed July 4, 2009).
126 Matthieu WeberMobile Hardware (Jyvaskyla Finland: University oflyvéaskyla March 18, 2009),
http://users.jyu.fil~mwebegaching/TIEA323/lectures/@Rardware.pdf{accessed May 5, 2009).
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http://datasheets.chipdb.org/Intel/x86/386/datashts/23163011.pdf
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RAM or on disk, is measured bytes, the basic addressable unit in most computing architectures;
depending on system architecture, a byte is an array of six to nine (usually eight) bits, or base two
numbers (0 or 1). A standard eigdit byte can hold one of 256%2values, usuallyhe number of bits
required to represent a single character within a given typographic encddhisgs the equivalent of
two base 16 or hexadecimal digits {16

Early microcomputers typically contained between sixteen and 256 kilobytes (kb) of RAM,
with a kilobyte holding 1024 {2) bytes; on IBM PCs, the limit of neextended RAM was always
640kb, though during the period under study most systems contained between foftinaeghbytes,
with one megabyte holding 1024 kilobytes or 1,048,579 tes'?’ To provide a reference as per
scale, the characters that make up this sentence amount to 98 bytes. Current personal computers
usually carryseveral gigabytes of RAMvith 1024 megabytes in each gigabyte; the operating system
in useon IBM PC compatil@sduring theheyday of BBS artMicrosoft MSDOS 4.0 or 5.0, only
required approximately 384kb of memdfy.By compari son, Microsoftoés ¢
demands a minimum of one gigabyte of RANM.

Physical storage capacity is also measurddabytes, megabytes or gigabytes, but what
differentiates it from RAM is the fact that it is external to the dRlUsing motherboard of a
microcomputer system, connected as it is by a data bus, and itv®ladife in that its contents are
retained whem system is powered off. Even today, disk storage is predominantly electromagnetic,

with optical media like CEROMsand DVDs and soligtate devices like flash disks standing as

27David Culler,EECS252Graduate Computer Architecture, Memory Trends/SpéBelkeley, C.A.: University of
California, July 14, 1998http://www.eecs.berkeley.edu/~culler/courses/cs@B/lectures/cs252s08c0l-intro.ppt
(accessed May 5, 2009; most recent update is October 17, 2010).
12 EMS Professional Softwardjicrosoft DOS Version Feares(Deerwood, M.D.: EMS Professional Software, n.d.),
http://www.emsps.com/oldtools/msdosv.hfra c cessed May 6, 2009) ; Operating Sys
(Disk Operating System), i@perding System Documentation Projékiarlsruhe, Germany: April 14, 2003),
http://www.operatinesystem.org/betriebssystem/ englishtisdos.htn{accessed May 6, 2009); MicadsCorporation,
fiTechNet: System Requirements for IBMPOS 5.0 Upgrade 0 Micresoft Support(Redmond, W.A.: Microsoft
Corporation, November 16, 200&)itp://support.microsoft.com/kb/75148cces ed May 6, 2009); Harry
Moment ous Moment s PCWorl@{&8 Frahcissd, ©.A..yPCWorld Gommunications Inc., April 1, 2008),
http://www.xs4all.nl/~hwiegman/msdos/75148.hifaccessed May 6, 2009).
129Microsoft CorporationWindows 7 System Requiremeiedmond, W.A.: Microsoft Corporation, 2009),
http://windows.micrgoft.com/systemrequiremer{tccessed May 6, 2009).
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exceptions to the rule. Floppy disks and hard drives store data in thevaginteey are named
differently because the platter on which data is written is made of either flexible plastic or inflexible
glass ometal. Data is stored on disk on a{my-bit basis, with the disk head writing a nerér south
polarized segment regsenting the 0 or 1 in every bit.oflections of bits are encoded intoteégwhich

are allocated inttheclusters that are the basinits of disk sectors and disk tracks.

Originally, the storage capacity of all microcomputers was quite modest, with 5% inch, 180
kilobyte singlesided floppy disks
the norm; these were later
expanéd to 360kb doublsided
disks, 720kb doublsided
doubledensity 3z inch disks,
and eventually 1.2 megabyte 5Y4
inch or 1.44 megabyte 3% inch

disks. These were eventually

complemented by hard disk drives

Period advertisement for the | BM
wasreleased in March of 1983. Aimed squarely at the corporate market, in capacities ranging from five
adverti sement -rildon-dharactehfieed sk [& ardiddve]
that gives you the power to pump
mentions backwardsompatibilty with the original IBM PC as a selling point
Total cost: $5,000, the equivalent of $10,629 in 288fisted dollars. IBM .
licensed the Charlie Chaplin tramp figure for use in its ad campaigns in t1980s to one gigabyte by 1996,
1980s, believing that aidimage and teduces
public fear of computers that might inhibit its entry into the PC maRet though the standard hard drive

megabytes at the bmning of the

size during the early 1990s ranged from 40 to 540 megabytefard drives were initially

)1 6m afraid | couldndt determine what magazine this orig
Daveobds Ol dCatpoOntariotDenfiedd Development Services Inc., 2004),
http://www.classiccmp.org/dunfield/pc/h/pc5160ad.{pgcessed May 6, 2009). For a period television ad, see
http://www.youtube.com/watck2bQMXIlh_7LGQ All of this is roughly authent:i
Tr a mpJurmp Cu3b (April, 1990): 6672, http://www.ejumpcut.org/archive/onlinessaysaflder/IBMtramp.html
Bllvan Smith, fHistorical Not esNoabao uStc otthi ea 6G ¢CathirgrNtS:H acr d5 1 2
NS1758.CA, November, 199@)ttp://ns1758.ca/winch/winchestthl ( accessed May 6, 2009); Patr
of Hard Drive History: Capmds tH@EmsdcedBas@wiraedia NRetvork, Navembhen 27 , 0 |
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