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| Introduction

Oliver Grau, Janina Hoth and Eveline WandI-Vogt

Digital Art & Digital Humanities

Compared to traditional art forms—such as painting or sculpture—digital
art has a diverse potential for imaging and visualizing digital cultures;
being as it consists of and discusses various (digital) technologies and
tools. With digitisation influencing our everyday lives through
telecommunication, social media and mobile applications, digital
technologies document, organise and shape contemporary societies. By
creating with the same technologies, artists investigate our digitised
cultures and circumvent the black-boxing thereof. They investigate and
mediate the technological influence on socio-cultural development and
transformation.

Through transdisciplinary methods at the intersection of art, science
and technology, digital art combines artistic creation with innovative
research and technological development and thereby bridges art history to
digital methods and contemporary socio-cultural phenomena. As such,
digital art’s development often goes in accordance with the academic field
of digital humanities. Digital artists have contributed to the development
of computational analysis through the aesthetic and experimental art-
science-technology dispositions of their art form. Their artistic creations
are developed in parallel with digital methods and tools in the humanities
and sciences, which have been applied in art and academia for over half a
century now.

While technology is becoming increasingly important in research, the
connections between digital art, digital humanities and (digital) art
history are often neglected, or only marginally recognized and digital
artworks are rarely investigated as research subject. Media and digital art
theory was developed as an independent research field and, in
consequence, these connections are often not reflected within a
transdisciplinary approach (Paul 2013).
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In digital humanities (DH), with the TEI initiative, data mining and
visualisation tools, most analytical methods so far have emphasized text
encryption and digitisation efforts in fields such as archaeology, art
history, linguistics, history and numismatics. Visual born digital objects
often remain on the margin of research even though they mark a vast
amount of online data. Additionally, they are still not incorporated into
the art historical canon or exist only as a niche phenomenon rather than a
main contemporary art movement.

From text encoding to virtualisation methods to interactive story-
telling—digital artists contribute to digital culture with arts-based
research and novel approaches to digital technologies through artistic
processes. In 2009, Tamiko Thiel began her series of augmented reality
installations, bringing her virtual reality compositions from web
interfaces into reality through the lens of portable devices (smart phones,
tablets) (Fig. 1).! Using a Layar augmented reality app, she portrayed
“hidden” historic and thematic layers of public spaces—a tool now applied
in museums for interactive explorations by seemingly “bringing objects to
life.” This technology became widely popular through the Pokémon GO
gaming app in 2016. Yet, this connection between art-science-technology
projects, digital technologies and the commercialisation thereof is rarely
reflected in research, which could support computational analysis of this
contemporary art form and, in a broader sense, digital cultures.

With regard to their influence on the Digital Age and its technologies,
we may regard digital art as “the art of our time” in terms of socio-
political and cultural relevance (Grau 2013a): thematising complex
challenges for our life and societies, such as genetic engineering, the rise
of post human bodies, climate, the image and media revolution (Hauser
2008; Borries 2011); and with it the explosion of communication, the
change towards virtual financial economies, the processes of globalization
and surveillance (Vesna 2007; Mitchell 2011). In Pic-me (2014)2, Marc
Lee wrote an Instagram app, which users can install on Google earth, to
locate randomly chosen Instagram posts via GPS data. By connecting
social media accounts with the real-life identities through the location,
Lee highlighted surveillance through user data on social media accounts.

1 https://www.digitalartarchive.at/database/artists/general/artist/thiel.html.
2 http://marclee.io/en/pic-me-fly-to-the-locations-where-users-send-posts.
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Figure 1. Tamiko Thiel,
Transformation, 2012. © Tamiko
Thiel

As response to the rising industrial waste generation and resulting
environmental issues, Gilberto Esparza created robots, or Plantas
Autofotosintéticas (2016),2 which are powered with toxic waste. As hybrid
work between art, scientific innovation and anthropocene research, his
work challenges common methods of managing air and water pollution.

In 1997, 1/0/D’s Web Stalker foreshadowed domain crawling and co-
link analysis through the artistic and technological development of an
alternative web browser (Fig. 2).4 At that time, Microsoft's Internet
Explorer and Netscape's Navigator were the two most commonly used
browsers and 1/0/D aesthetically explored alternative ways of browsing
through the web. Their method of highlighting connections between
webpages and hypertexts are now common in computational analysis.

Digital artists today are shaping highly disparate and complex areas,
like time-based installation art, telepresence art, genetic and bio art,
robotics, net art and space art. They are experimenting with
nanotechnology, artificial or A-life art; creating virtual agents and avatars,
mixed realities, and database-supported art. Digital art often addresses
many senses—visual, aural and beyond. It thereby technically explores
and transforms creative process within and outside of art. In a humanist
tradition, digital art frequently addresses controversial contemporary
discussions, challenges and dangers, and proposes socio-cultural
transformations. Thus, it is an art form with a deeply comprehensive
potential in the reflection of our information societies regarding the
digital revolution. Because it utilizes new technologies, a large number of

3 http://plantasnomadas.com.
4  http://bak.spc.org/iod.
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Figure 2.1/0/D, Web stalker,
1997. ©1/0/D

innovative visual expressions have been developed and artists
increasingly operate transculturally as well as transdisciplinary.

As a research subject, however, digital artworks are still rarely
investigated (with digital methods) despite the fact that they are most
often born-digital works, generate digital data or document user
interaction. Unlike digitized artworks, from illuminated books to ancient
architecture to modern paintings, they are rarely collected and analysed in
digital humanities projects.

Compared to other born-digital cultural heritage, e.g. websites that can
be crawled and documented or online events that are screen recorded,
digital artworks are even more elusive in their object hood. With digital
technologies as intrinsic part of their medium and subject, they require
constant updating. Their collection and preservation is a much discussed
topic involving several stakeholders from artists to technicians at
collecting institutions. In their modularity, one cannot only document the
website of an artwork; in their processuality, one cannot fixate the work,
or artefactualize it, in one state of being. Additionally, digital artworks
often remediate data generated live from social media and other online
sources. In other words, these artworks challenge traditional archive,
collection and preservation methods and, consequently, museums and
other memory institutions both online and offline still struggle with
archiving this “art of our time” for future generations.

The aim of this collection is to focus on how we need to redefine
preservation methods for digital art by creating a transdisciplinary
dialogue between all the involved stakeholders and how we can archive
digital artworks by acknowledging their authenticity and mediality. The
discussion goes beyond preservation as such and questions how digital
artworks can be further re-used for curatorial and dissemination projects,
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and as research data. How can we utilize digital art databases and
collections for research purposes and which infrastructures do we need
for these purposes? Authors discuss ideas of collecting in- and outside of
traditional memory institutions, within online databases and for purposes
of exhibiting, researching and disseminating digital art presently and for
long-term preservation. Archiving in theory and in practice-based
approaches are juxtaposed to bring together experts from all academic
disciplines and memory institutions involved in preserving digital art as
digital cultural heritage. We retrace the discourses and disciplines
intrinsic for digital art preservation towards a transdisciplinary theory
which combines art history, media art theory, conservation, computer
studies, media studies and collection studies.

Digital Art & Preservation

To preserve a digital artwork for future generations—or even beyond
software updates and changing system requirements—, many factors
theoretically, technically and institutionally need to be considered and
combined. As interconnected, “living” entities, digital artworks have
surpassed the concept of object-oriented art and necessitate a rethinking
of preservation strategies. Through their various technological and co-
creative components, documenting and disseminating these artworks
exceeds the concept of artefactualisation and restoration towards an
archival strategy as continuing process. So far, most museum projects and
other initiatives have developed intransitive preservation forms, e.g.
emulation and web archiving. They successfully document an artwork’s
iteration—usually at a stage when it was originally published or exhibited,
but negate digital art's mediality in its intrinsically intertwined
technology, design and methodology. For example, while web archiving
can document the interface design of an artwork’s homepage and enable
users to continue to access and interact with it, this does not
automatically archive the entire artwork, let alone its creative process and
technology. Preservation material, then, has to adopt more fluid forms
with alternations and (re)iterations and update procedures while still
being based upon concepts of artistic intention and authenticity. New
strategies on archiving, collecting and preserving require a deeper
understanding of the mediality of digital art and its components, adaption
to its co-creative process and be re-usable as archival data to create
multiple narratives about the histories and futures of digital art.
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The discourse on preserving digital art indicates how archival
procedures imply underlying questions of authenticity, artistic
intentionality and archive theory, to name only a few concepts (Dekker
2018; Rinehart/Ippolito 2014; Fauconnier 2003), and highlights how
digital art has put these concepts into question. Simultaneously,
technicians need to solve the issue of technical obsolescence in regard to
long term archiving. Digital art preservation necessitates a network of
collaborations: between the artists and technicians that developed and
constructed the work, the institutional staff responsible for collection and
preservation, scholars and conservationists. A theory of digital art
preservation is therefore transdisciplinary not only due to the
collaborative nature of this art’s production, but in the necessity of
combining theoretical writing with practice-based research by all of the
professions involved.

The Roundtable—a DARIAH event at the 2017 Re:Trace Conference,
held at the Academy of Sciences, Vienna’>—introduces the current issues
in digital art preservation with special regard to how museums have thus
far responded to the challenge and how new infrastructures both off- and
online can be established for the future. Renowned scholars pinpointed
the main research questions today in regard to digital art theory and
preservation strategies in museums and other memory institutions.

Both the histories and futures of digital art in museums are debated
with a presentation on curatorial strategies by Francesca Franco, who
describes the concept for exhibiting computer art from the 1970s.
Alcal&/Escribano demonstrate the institutional history of the MIDE
collection with a case study on an artwork’s versioning. They argue for the
integral relationship between the general, industrial development of
digital technologies and early “primitive” media art projects both in terms
of their production and preservation. These research-based projects are
juxtaposed with practice-based preservation methods from Diego Mellado
and Patricia Falcdo. From a technician’s point of view, Mellado proposes a
new documentation method as demo artwork descriptions, which can be
reinterpreted without relying on specific software or hardware.
Combining documentation and preservation strategies, Mellado co-
developed a method which aims at documenting an artwork’s
functionality and aesthetics to enable the preservation and exhibition of
an artwork after the technology has become outdated. Having supported

5 https://vimeo.com/253584186.



https://vimeo.com/253584186

Introduction 15

many artists on the creation and re-installment of their works, Mellado
writes from a practice-based research perspective to conserve media art in
its originality as aesthetic while allowing for technological changes.
Patricia Falcdo introduces strategies in the time-based media preservation
projects at Tate. As conservator in a well-established institution for
contemporary art, she describes main challenges and best practices for
collecting and preserving artworks in this infrastructure.

Digital Art & Archive Theory

Online storage methods enable us to gather more data than ever before.
By 2020, our digital universe will grow by a factor of 300, from 130
exabytes in 2005 to 40,000 exabytes and will double every two years,
driven largely by the increase in machine-generated digital images and
their metadata.® The internet is often described as an archive, or archival
in the metaphorical definition of the term, due to the (seemingly) easy
access for every user to data—from images and videos, sound and music
to articles, journals and books.

This has also caused a renewed interest in archive theory and archival
practices online and offline. With digital technologies and online data
storage, a new archival dynamic has emerged due to the processuality of
these technologies in combination with their seeming “archive-ability.” In
media studies and media archaeology, the necessity for more dynamic
archive infrastructures which question the search for origin inherent in
traditional archives have been addressed for digital data (Ernst 2003;
Zielinski 2014). At the same time, theorists analysed the essential memory
functionality in computer hardware (Chun 2008). With input from other
disciplines, e.g. gender and queer studies, the debate on the archive as
power dynamic was debated for digital data, where the inherent
categorization in databases and the appearing objectivity of data analysis
is investigated (Wyatt 2008).

In the early 2000s, many scholars celebrated the ability to not only
store large amounts of data/knowledge, but to distribute them globally
and democratically to anyone interested and with Web access (Galloway
2011). In digital humanities, databases are one of the most important
research tools for collecting and re-using data. However, the largest

6 IDC Digital Universe:
http://www.emc.com/leadership/digitaluniverse/iview/index.htm
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servers today belong to governments and the industry, e.g. social media
platforms, online distributors, and are therefore “dark archives” largely
inaccessible.” While web technologies function by storing hypertexts and
interconnected data, this function is always temporary or cannot be
accessed by users without sufficient knowledge and tools. Therefore, the
internet as archive relates to the metaphorical meaning rather than the
functionality (and usability) of an archive.

For digital art, its accessibility and preservation for future generations
remain to be an open guestion. Do we embrace the ephemerality of digital
technologies or do we acknowledge the mediality of Web technology as
based on memory techniques, when debating its documentation and
archiving? While conservation in museums and other institutions affects
financing, technological expertise and collaborations, online archiving
was established as an open, easily usable and accessible method to
document artworks within a database environment, similar to other
digital cultural heritage projects.

Artists engage contemporary digital technologies, leading to the
production of artworks that are necessarily processual, ephemeral,
interactive, multimedia-based, and context-dependent (Paul 2016).
Following academic standards, the preservation of a digital artwork
demands the ‘recording’ of these various aspects, including specific
appearances, production processes, exhibitions, distribution, institutional
contexts, observer response, publications, and research (Grau 2003a).
Since the beginning of the Third Millennium, there has certainly been
evident promotion of digital art conferences, lexicons, and platforms for
the purpose of documenting MediaArtHistories. But even with such
progress, as a post-industrial information society in the digital sphere, we
continue to be threatened with a significant loss of this critical art form,
both in art archives and databases, and for the accessibility of future
scholarship and the general public. As recently expressed in an
international declarationg, signed as of 2019 by more than 500 scholars
and leading artists from over 40 countries, there is an urgent need to
create a stable international platform of interoperable archives.

7 See the Digital Preservation Glossary for a technical definition of the term “dark
archive®: https://www.lib.umich.edu/preservation-and-conservation/digital-
preservation/digital-preservation-glossary.

8 International Liverpool Declaration “Media Art needs global networked organisation
and support”: http://www.mediaarthistory.org/declaration.
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Therefore, for digital art, database projects have been developed that
went beyond traditional art historical archival methods, e.g. scientific-
based (Archive of Digital Art, the Variable Media Questionnaire),
collaborative (Artelectronicmedia.com), institutional (V2, Rhizome
Artbase, Media Art Festival Archives) and commercial (Sedition, Niio).
Most archives document textual and visual data: biographical,
bibliographical, indexical, descriptive and often develop tools for
recording and re-using archive material. First and foremost, artists self-
archive their work on their own homepages. The methods on how to
collect and organize vary depending on what to collect (by specific genre,
geographic area, technology etc.), conservation type (emulation,
rewriting) and documentation (metadata system, data sheets). Many
databases today are co-creatively designed and shared, but they can also
be (semi-)curated by an editorial team. However, databases are rarely
interoperational and often a lack a long-term preservation and
sustainability plan. The goal of archiving this contemporary art form for
more than a few years is still an open question which needs to be debated
between artists, scholars and conservators.

In this book, the transdisciplinary investigation includes an
epistemological inquiry on the questions of what we can know and what
we want to know about and from digital artworks. Since one major aspect
of archiving is the historicization of digital art, we must question how we
can narrate artistic, technological and institutional histories for
contemporary art in a relation to specific archival methodologies. Once
artworks are preserved and thereby embedded into an archival system,
they become knowledge carriers for events and experiences in the past as
much as individual collection objects. As such archival objects and
historical sources, they are central for writing MediaArtHistories.

In this collection, we therefore begin by introducing central works of
“historical media art” and the methods of collecting and archiving. Frieder
Nake and George Legrady introduce their own pioneering work along with
other examples from early media art and its technologies. By comparing
the works of artist Harold Cohen and programmer Georg Nees, both
pioneers for Computer, or Algorithmic Art, Nake questions the correlation
between artistic and technological knowledge. Legrady describes the
continuous influence of technical developments in photography and
digital imaging for his artworks. Escribano/Alcéala retrace the copy
machine as a tool for early media art production in the United States and
Europe, discussing how MediaArtHistories can be written by following
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technical procedures as origins of artistic inspiration and progress. The
diversity and complexity of these histories challenged new archival
projects to document the new art forms as early as the 1980s.

Anne-Marie Duguet chaired one of the very first preservation projects
focused on digital art in the mid-1990s—before the publication of Jacques
Derrida’s “Archive Fever.” The research results preceded his archival
definitions by investigating the complex question of how to archive an
artwork made up of not only many entities, software and hardware, but
that incorporates—as a network of ideas—imagery, texts as well as human
and technical input. She and her team worked very closely together with
the artists to find singular preservation strategies that were approved by
the artists. As a consequence, each project was developed and discussed
over a long period of time (around six years) and she analyzes central
themes of work ethics in regard to archiving non-object art.

The artistic perspective is often still underestimated or negated in this
discourse, both due to omission or lack of knowledge by the artist and/or
by the host institution. With digital artworks, and digital technologies in
general, the need for a continued update is often not considered in a long-
term preservation strategy. Artist Rafael Lozano-Hemmer describes from
his own experience how memory institutions such as art museums as well
as artists can avoid technological issues and discusses how a reiteration of
an artwork is in line with artistic intention and authenticity. Since the
impossibility of archiving digital art has been proclaimed by artists in the
past as a characteristic of its ephemerality—following a radical
interpretation of Derrida’s archive theory—, artists very often did not take
action in the documentation and conservation of their work. However,
one must differentiate between the concept of archival power as a method
of control, the idea of art as originality and the modularity of digital art
entities are essential disparate characteristics.

With net.artworks as case studies, Giselle Beiguelman highlights the
difficulty for archival strategies to document the artwork, or a version of
the artwork, in a way that can be considered adequate, replicating and
functional. Beiguelman discusses the interconnection of frontend/
backend and user interaction, how these are essential elements of an
artwork and whether they can be documented. She thereby expands
archival strategies by separating the outer appearance and frontend
functionality from an artwork’s origin and concept. The question is
reformulated as: Which elements should be considered as essential for an
artwork?
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Digital artworks redefine traditional art historical concepts of
authenticity, object-hood and originality, and as a consequence, also
interrupt the archival system towards renewed ideas for documenting and
disseminating data for the future. In fact, many digital artists debate
archive theory within the framework of digital technologies in their works.
Annet Dekker discusses these artworks as counter-practices of the
industrialised archiving system online, with companies like Google,
Amazon and Facebook as some of the largest archives for digital data. Her
article goes beyond the boundaries of light and dark archiving by
examining how artists develop alternative ways of online archiving as a
collective, networked method. Janina Hoth deliberates the opportunity of
online archives for a co-creative knowledge generating system for digital
art. By examining the production process of digital art in juxtaposition to
the archival infrastructure of online databases, she argues for a
restructured archival system, which accommodates the new and
innovative creative process inherent to digital art. She further suggests
that, by stepping away from the concept of an artefact, archival
documents become not only original sources, but also an open process
themselves.

As we progress with the question of what needs to be archived in
regards to digital art preservation, and which methods are available to us,
the question also shifts towards re-usability of (open) data. The
documents become not only a source for seeing and experiencing older
artworks, but a source of inspiration, research and education as well.

Laura Leuzzi demonstrates how archival methods can also be an
artistic experiment for a continued development of media art
performances. In addition to a documentation of the “original” works,
artists such as Marina Abramovi¢ would re-enact their performances with
new technologies, often acknowledging the former versions by
incorporating them into the new performance. The continued works
become embodied and interactive knowledge carriers, where not only the
technology changes, but the artist's body is also parallel in their
artwork(s).

Finally, the projects MediaArtResearch Thesaurus and the Narrative
Book Collection present methods of dissemination for both research and
education. Examining the works as digital data which can be processed,
compared and analysed, archiving goes beyond saving documents for
collection and exhibition purposes towards their continuing reusability
online. The MediaArtResearch Thesaurus project focused on visual
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comparisons to bridge media art with its art historic predecessors. For the
Narrative Book Collection, Miyakita/Okawa examined the online
education platform “FutureLearn” for an interactive knowledge exchange.

Digital Art & Collection Strategies

On the Archive of Digital Art (ADA, digitalartarchive.at), over 1,500
institutions are documented as digital art event venues with conferences
and summits, exhibitions and performances as well as higher education
organizations with graduate programs and teaching platforms. Only a
small amount of these institutions have an official program or strategy for
collecting digital art. With museums, archives and libraries continuing as
the core collecting memory institutions of our societies, as they are
publicly funded, they can with certainty claim that digital art has not fully
arrived as a main contemporary art form in the main art collecting
institutions. Due to the lack of institutional support and rapid changes in
storage and presentation media, works that originated ten years ago can
often no longer be recovered technically for exhibition or preservation
purposes. As debated since the 1990s, museums rarely include digital art
in their collections in an encompassing strategy, which can preserve
digital art as part of media art histories in regards to both content and
technology. Those that do struggle to sustain financial backing, expertise,
and technology for the preservation of artworks through strategies such as
migration, emulation, and reinterpretation (MacDonald 2009;
Ippolito/Rinehart 2014). Hence, in the 2010s, we are facing the loss of an
art form in all of its varieties and as part of digital heritage from the early
times of our post-industrial digital societies.

Digital art has also changed the venues and media for exhibition and
dissemination. Rather than museums and galleries, around 200 festivals
and biennials worldwide can be considered as the most important venues
for digital art. They have shaped the histories of digital art insofar as their
foci on future-oriented technology, and its main discourses and issues
supported digital art’s position at the intersection of art, science and
technology (Waelder 2010). As temporary events, they collect their own
histories—Transmediale, Microwave and ISEA all having their own online
archives—, but are rarely involved with the collection of digital art. At the
same time, digital art has not significantly entered the walls of museums.
Which infrastructures online and offline are necessary to collect digital art



Introduction 21

within public funding methods? Today there are more than 50,000
museums worldwide. Japan and Germany, for example, have more than
5,000 each, among them hundreds dedicated to art only. At the same
time, in many other countries, a museum infrastructure is still developing
and this challenges established research strategies within museums. With
all the diversity and history of the museum in its role as preserving and
disseminating cultural heritage, the responsibility of collecting born-
digital objects is still an open question.®

Digital technologies and cultures have made their own impact in these
debates with digitisation methods and their position in “saving”
endangered cultural heritage objects as well as enabling new research
methods for collection items. In the digital age, new tools to present, to
explore, collect and access cultural artefacts; to connect, research, manage
and visualize data were established. Which status should be given in
museums worldwide to digital-born arts and cultures? Which have their
own history of more than five decades?

Howard Besser re-narrates the historic development of museums in
the US towards digitisation and using digital tools. Looking at several key
technological developments inside and outside of museums from the
1970s onwards, the difficult relationship between museums as traditional
knowledge institutions and the progressive new technologies is retraced.
Sabine Himmelsbach introduces the collection methods at the Haus der
elektronischen Kinste in Basel—one of the few government supported
institutions in Europe with an active collection strategy for digital art.
She describes central issues in applied preservation methods at museums
and other institutions and thereby offers a comparative view.

Together, the texts in this collection provide a survey of key
perspectives and debates in digital art preservation and the histories/
futures of archive and conservation methods. Bridging theory and
practice, Digital Art through the Looking Glass points to new
perspectives on how to un/sustain digital art online and offline, and how
to analyse it with DH methods. Within Digital Humanities, digital art
becomes palpable in its transdisciplinary position in creative tool
development, as a critical medium for digital culture and as a research
subject. In order to acknowledge these potentials, we need to apply

9 European Charter for Access to Research Infrastructures:
https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf.
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preservation methods, find best practices for documentation and
conservation and be able to re-use them for future scholarship.

This book results from the 2017 Re:Trace conference, the seventh edition
of the conference series On the Histories of Media Art, Science and
Technology and a cooperation with DARIAH-ERIC. The third day of the
conference focused on “Digital Arts, Archives and Museums.” As one main
outcome, we discussed the need to bring together all of the involved
stakeholders and, hence, it became the main theme of this book. The
editors would like to thank all the conference participants and panel
members who gave vital input for our research and, of course, the authors
for sharing their insights and expertise.
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One day in 1964, Georg Nees, son of the city of Nuremberg, and as a
mathematician working for the Siemens Company in Erlangen (Germa-
ny), watched the new Zuse Graphomat Z64 automatic drawing machine as
it generated a first short straight line segment and, after a change of direc-
tion, continued to do the next, and again, and more of them. Though
somewhat fast in its movements, the machine was still slow enough so
that Nees could closely observe how it switched direction and continued it
for some distance, before it again altered direction for another seemingly
straight line segment. And so it went, repeating the same simple operation
eight times before closing the funny little figure that meanwhile had
emerged. The line segments appeared on paper in black ink as graphic en-
tities, building groups and neighbourhoods forming shapes. An entire ar-
ray of such creatures (Fig. 5).

Decades later, recalling for the visitor from his memory the scene with
the Graphomat, Nees says: “l was standing in awe, overwhelmed by what
the machine made me become a witness of. Here was something,” he add-
ed, “that would not disappear again.”

Some other day four years later, in 1968, Harold Cohen, young and al-
ready a successful British artist, just arrived as a visiting professor to the
Fine Arts Department at the University of California at San Diego
(UCSD), felt a bit frustrated by Jef Raskin's attempts to teach him pro-
gramming. Raskin (1943-2005), then a graduate student of music at
UCSD, holding several previous degrees, and up to later becoming an im-
portant figure in the design of the Apple Macintosh, was concentrating on
the fundamentals of programming as he was introducing the forty-year-
old artist into the art of computer programming.!

Raskin was fifteen years younger than the British artist, but obviously
understood very well what his job should be: He required from Cohen
some degree of patience when he chose flow-charts as the basic objects to
make his student become familiar with. In flow-charts, we may describe a
program independent of the intricacies of a concrete programming lan-
guage. This helps the novice to better understand principles of program-
ming. But Cohen, after a while of growing impatience, said, enough of
this, I finally want to get my hands on code. In reaction, Raskin left him
and, after a while, returned with a fat handbook for the FORTRAN pro-
gramming language, dumped it on the table, “here it is”, and left Cohen

1 It is a beautiful co-incidence that the first volume of Donald Knuth's century-project,
"The Art of Computer Programming" (Knuth 1968), appeared in the same year.
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behind, now alone with the handbook. The artist started reading and ex-
ercising, and did not stop doing this before the middle of the night.

Decades later, recalling the scene with Raskin for his visitor, he says: “I
was baffled but overwhelmed by the code elements that opened up in
front of my eyes.”

Nobody will ever know precisely how the two situations happened in
actual fact. But who would care to know them better, perhaps from cam-
eras installed at the Erlangen and San Diego locations, including micro-
phones to record what the two actors did, what happened to them and
how they reacted. Both stories are nice stories that Nees and Cohen tried
to remember when they told them to the author. He did not change much
of what he was told, or even nothing. But who knows, and several media
transmissions are responsible for what you, dear reader, are now reading
about two incidents that have happened in 1964 and 1968, in Germany
and in the USA.

So much for a first meeting of our two heroes. Before 1 am going to say
more about each one of the two, | want to inject a short note about digital
media. It is intended as a kind of bracket for what the mathematician and
the artist are doing in their very different manners at the two poles of a
contradictory spectrum, far apart geographically as well as intellectually.
The two men are contributing to, and pushing forward, a field in the his-
tory of fine art that is often, unfortunately, called "computer art." Much
better, and more precisely, it should be called by names like "algorithmic
art" or "generative art."?2

Both these terms reveal the important fact that the artist in generative
or algorithmic art is working from a radically novel perspective. He or she
are thinking their work, they build it in their head before they describe, in
an appropriate way, to the machine what they want it to do. “Think the
work, don't make it!” is their revolutionary approach. It entails a dramatic
consequence: When you think the work, you never think a single work.
You immediately realize that the thinking of works is a thinking of possi-
ble realizations, of schemata, methods and techniques to generate works,
much more than a thinking of generating an individual work. The creation
of an individual work is materials to be combined, melted, attached,

2 When on the 5th of February, 1965, philosopher Max Bense opened Georg Nees' first
exhibtion in Stuttgart, he read a short text of his (in German) under the title "Projekte
generativer Aesthetik" (Bense 1965). Bense took the term "generative" from Noam Chom-
sky's "generative grammar" (Chomsky 1956). Much later, it became an attribute of many
artistic approaches using self-constructed software to distiguish this from the use of appli-
cation software.
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mixed, piled up, connected, applied, etc. The generation of an entire fami-
ly of works, however, amounts to transforming signs into materials that
the signs stand for. Therefore, it is a thinking of infinities, of literally infi-
nite sets of works. The individual work becomes an instance only of an
infinite class of works. The class is described by certain (visual) features
that are parameterized. The set of parameters and their ranges of varia-
tion determine the variation and changes from one instance to the next.

As a corollary to this, the work of algorithmic art is constituted as a
class of works. Each single realization is an indicator only of the class it
belongs to. The work of algorithmic art, when viewed in a more traditional
way, is reduced to a state of "standing-for.” The masterpiece disappears.
The permanently changing appearance of the works transforms them into
dynamic processes more than into fixed, static works.

Such statements in their style of factuality may not yet convince the
reader, or they may appear trivial to her or him. Both reactions are okay.
For they depend on how much or how little we have accepted that our
time's fabric is determined more by the dynamics of change than the stat-
ics of permanence. Peter Lunenfeld has written about similar observa-
tions as the aesthetics of unfinish3.

Georg Nees is the mathematician who moves into fine art; Harold Co-
hen is the artist who moves into computing. Both gain their exceptional
creative capacities and their historic positions by emigration into un-
known lands. They gain by giving up, and they re-gain what they give up.
As individuals, they stand for new sorts of media. They stand for media
that require two capacities melting into one in the same person: algorith-
mics and aesthetics.

Media, digital

Both our stories are about computers. But computers appear in opposing
roles. Nees is an expert in program development; Cohen is an expert in
painting. When Nees approaches the computer, he knows perfectly well
how to do this; but he may be hesitant about what he should ask from the
computer. When Cohen approaches the computer, he knows perfectly well
what he wants it to do; but he may still be uncertain about how to get it to
do just that.

3 "In fact, »unfinish« defines the aesthetic of digital media." (Lunenfeld 2001: 7).
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Figure 3. Figure 4.

View of Cybernetic Serendipity, Catalogue Cybernetic Serendipity,
ICA London, 1968. special issue studio international, 1968.

Nees is observing a drawing automaton. He has before instructed a
computer to output a punched paper tape such that the automaton, when
controlled by the paper tape's codes, generates a drawing of ink on paper
that is the result of Nees' thinking. This last sentence, | assume, may read
a bit complex. It means that Nees has developed a program that, in the
end, draws. He is concerned with computer output that he is going to
evaluate from an aesthetic perspective.

Cohen, on the other hand, is eager to learn how to write a program, us-
ing a particular programming language for a particular computer. His
teacher, however, with the best of intentions, introduces him to general
principles. That makes him, the artist, become nervous. For, as an artist,
he is accustomed to the particular and single specimen, as opposed to the
general and all members of a specification. Cohen's concern is: when do |
finally get down to writing code so that | can force that machine, the com-
puter, to do precisely what | want it to do?

Computer input is what his thinking is focussed on and he feels intuitively
that it may still take quite a while before he gets to where four years earli-
er Georg Nees already was.4

4 As an aside, to the best of my knowledge, Nees and Cohen have never met. They knew
of each other, nothing more.
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Georg Nees knows well what one can do with a computer. He plays
with it, forcing it to do what he wants it to do and nothing else. He does
not know much about how to do art. Harold Cohen knows well what one
can do with brushes and paints. He plays with them, forcing them to gen-
erate forms and colourings that look the way he wants them to look. He
doesn't know much about how to deal with computers.

The first exhibition of drawings claimed to be of artistic interest was
displaying works by Georg Nees (in February, 1965, in Stuttgart®). A few
weeks only, before Cohen left London for San Diego, the large and com-
prehensive international exhibition Cybernetic Serendipity. The comput-
er and the arts® had opened at London's Institute of Contemporary Arts
(ICA; the opening on 2 August, 1968, Figs. 3 and 4). Of course, Cohen had
visited the show. He was impressed, and when he, shortly after, arrived in
California, his mind was full of fresh new possibilities opening up to his
artistic thinking. At the ICA, he may have seen Nees' work but it may well
be that the kinetic creatures of the show attracted his attention more than
the computer-generated drawings on the walls.” The spectacle® of a flower
bending over towards the visitor as he or she makes certain noises does
not only attract kids much more than a static drawing—adults do not react
very differently.

The computer during the 1960s and well into the early 1980s is consid-
ered to be a machine and this interpretation can hardly be different. Itis a
machine of the automaton type of machinery. Like the telephone or the
conveyor belt, and many more: machinery that functions automatically.
To a large extent, the automaton can operate without much of explicit
control by humans. Only in the early 1980s, with the appearance of the
Apple Macintosh in 1984, the tool metaphor takes on prominent status.
The machine computer is transformed from an investment good into a
consumer good. Without tremendous changes in the way of using the ma-
chine, the transformation would not have been possible. The computer
now becomes a good to be picked up from an ordinary store or supermar-

5 Putting Nees' show in the rank of an "exhibition" may be contested by the strict criteria
of art history. The Studio-Galerie was not officially involved. They gave the rooms. Howev-
er, people came for an opening; the works were on display for two weeks; Bense and Nees
spoke; there was reaction in the press. For those who were there, it was an important
event.

6 See Reichardt 1968

7 Cohen may also have come aware of Nake's work also on display, and chances are that
the two almost met on their different ways from Europe to North America.

8 Should I mention the fact that Guy Debord's Society of the spectacle had appeared only
recently? (Debord 1967)
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ket. With the breakthrough of the Internet (1994), the "tool" computer,
already widespread, but now—by taking on the function of an end-device
to access an enormous and rapidly growing mega-machine, the Internet—
the computer is gradually seen as a medium.® With the additional global
storm of the smartphone, the people of the world are now almost slavishly
and in permanence engaged in trivial forms of communication that pre-
tend to be greatly liberating and providing access to the knowledge of the
world. Part of this is, of course, not really wrong. But the medium’s impact
is of the kind that air plays for land-based, and water plays for sea-based
animals: The medium to sustain their lives.

Georg Nees

As he told us his story, when he first observed the machine drawing lines
he had thought before and described algorithmically, Georg Nees stood in
awe, overwhelmed by what he saw happening. Was he observing how his
own thoughts were taking on material form? A short while before, he had
picked up from the computer a punched tape that his own program had
generated as output. He had taken the tape to the automatic drawing ma-
chine, had inserted its front end into the paper tape reader, had pressed
the start button and was now watching the machine doing its jerky job. A
cold vibration was running down his spine: "This will never disappear
again."

At around the same time, late in 1963, | had been in the same situation
of observing the machine as it was materializing my own thinking. Ex-
citement shook me. But the moment I saw the calculating machine mutate
into a drawing machine, did not affect me as deeply, as | now feel, my
friend experienced it. Independent of each other we saw moments of his-
tory when a new medium was born.

9 Heidi Schelhowe's doctoral thesis (Schelhowe 1997) is about the inherent metamor-
phoses of the computer from machine and automaton to medium.



Figure 5. Georg Nees, Achtecke,
1965. ©Georg Nees

Closed polygons of 8 vertices placed
into a regular grid. The random vari-
ation of placing the vertices inside a
small drawing area demonstrates a
wild variety of simple shapes. The
white areas are a later additional
effect in this rendition. The original
drawing only shows the black lines
of the polygons on white ground.

Of course, history does not happen in the form of isolated moments.

History is much more floating than jumping from one state to the next.
Separate moments may make great memories for individuals involved in
the happening. But we can safely assume that there have always been oth-
er persons who have lived through similar kinds of awesome events, a
moment or two before, somewhere in the world. Their action, their reac-
tion, all of them collected together as a joint experience, make up the his-
toric moment, collapsing into the very date that may one later day be
identified as the beginning of something new.
There were others in the United States who were lucky enough to do their
work in environments where the first drawing machines were put to use
(in the USA, they are called "plotters”).’° In Germany, the author started
developing a basic graphics package for the Graphomat Z64 in 1963.

10 The idea of graphic output devices originates in the mid-1950s. In Germany, Konrad
Zuse is reported to have begun such work in 1956. In the USA, such devices or usually
called plotters or flatbed plotters, resp. (Hewlett Packard, CalComp, Texas Instruments,
and others were manufacturers.) Flatbed plotters can use any kind of (high-quality) paper.
Plotters were always slow because of their mechanical operation. They could use profes-
sional drawing pens and inks. Plotter drawing is based on vectors. They almost disap-
peared when large-size raster printers (and, thus, the digital principle) became available.
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Our point here is the subtle shift from routine engineering work to ar-
tistic creation. None of the early drawing devices was intended and con-
structed with anything else in mind but outputting results of engineering,
or business-type, calculations not only in numerical form, but also (and
more appealingly) as drawings of statistical analyses or constructions of
machine parts, electric circuits, architectural plans or other engineering
designs. The visual-iconic output (instead of the numeric-symbolic out-
put) was almost a side-product only of common engineering work than a
drawing whose purpose was the visual appearance of drawing itself and
nothing else. To some degree in contrast to engineering, the visual ap-
pearance is to the heart of artistic thinking.

Georg Nees' fantastic ur-experience must be understood against such a
background. The early existence of computer-aided drawings does not de-
valuate the shiver and foresight caused in Georg Nees' mind by the ap-
pearance of a first artistic drawing here, in the Computing Centre of the
Siemens Company, some day in 1964. What he, the mathematician, had
been experiencing would soon shake the world of art. To be more modest:
a small part of that world. But eventually, it came to deeply influence cul-
ture, to revolutionize the world of image production and much of our daily
perception and, thus, of aesthetics.

In order to make all that happen, Nees had to write software that gen-
erates punched paper-tapes that were to control the movements of the
Graphomat's ink pens mounted into a container controlled by the xy-
movements of the drawing machine. In a way, Nees was watching his
"ideas becoming a machine that makes the art." Nees' action was three
years before conceptual artist Sol LeWitt (in 1967) would formulate as one
of his famous Paragraphs on Conceptual Art exactly this insight about
the relation between idea, machine and work: "The idea becomes a ma-
chine that makes the art." (LeWitt 1967). But here, at the Siemens Com-
puting Centre in 1964, exactly this happened: the drawing machine gener-
ated an image that had before existed in form of a human idea. A mathe-
matician had done in his actual practice what an artist would describe in
form of words three years hence. The two persons, Georg Nees and Sol
LeWitt, did not know anything of each other.

Harold Cohen

Las Vegas was famous, and perhaps still is, for gambling, nudity and other
ways of getting rid of your money. Oddly enough, such places also attract
scientific conferences. There may be hidden relations and similarities be-
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tween such diverse activities of culture. Why not think of science and erot-
ics as two kinds of exhibitionism? In either case, you must be willing to
freely present something of yourself: your body, your money, your work.

The 1965 Fall Joint Computer Conference (FJCC, 30 November — 1 De-
cember) took place in Las Vegas. As was frequent practice at that time,
industry displayed their most recent developments and relevant books
were announced. But this year, an extra show presented earliest works of
computer art by A. Michael Noll from Bell Laboratories (drawings of digi-
tal origin) and Maughan S. Mason (analog origin). In April of the same
year, Noll's drawings had been exhibited at the avant-garde Howard Wise
Gallery in New York City!.

The New York and Las Vegas events built a remarkable manifestation
of newly emerging experiments in using computers and programs for
generating aesthetic objects (to avoid the term "art"). At Howard Wise in
New York: the art scene gets a chance to take notice. At the FJCC in Las
Vegas: technology and science are becoming aware of this. Two different
sites, two different audiences, but the same kind of objects: drawings of
artistic quality but constructed by technological processes. The bridge be-
tween art and science takes on real form, when just one person is applying
mathematical and engineering skills intending to generate aesthetic sen-
sation (cf. Schmidgen 2017: 7).

Hardly anybody was taking much notice of the seemingly sudden break
by high technology into the world of art. But the fact that Noll presented
his works to an art-oriented audience of high rank at the avant-garde gal-
lery, and a bit later again to the international audience of a large scientific
and engineering conference, may be interpreted as a new kind of double
event. Do those works constitute a new kind of aesthetic reality? In all
likelihood, such questions were probably not discussed at the two events.
However, the fact that engineers and mathematicians were making public
artistic statements was discussed (at times with arrogant undertones by
artists or art critics).

We will see later that, in fact, the works on display in New York City
and Las Vegas constituted a new kind of aesthetic reality, a reality that is
meanwhile dominating large parts of artistic manifestations.’?2 At the

11 Howard Wise ran his New York Gallery from 1960 to 1971. He mainly specialized in
kinetic, light, and video art. His gallery was considered leading avant-garde. Noll's works
appeared together with studies on perception by Bela Julesz.

12 Another double presentation was happening in West Germany. Frieder Nake and Nees
exhibited their algorithmic art from 5 to 26 November 1965 at Galerie Wendelin Niedlich
in Stuttgart; shortly after, Nake was responsible for the visual works of a show at the
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times of the actual events, they were puzzling, creating a weird kind of
discussion and attention, but no real understanding of what was actually
happening. Some time had to go by before the public was ready to realize
the enormous impact that algorithmic techniques could bring to image
generation.

Six years later, the 1971 FJCC returned to Las Vegas. With it came a
show entitled "A computer-controlled drawing machine". That's what you
may find on records of some of the galleries that have later exhibited Har-
old Cohen's work. At least one of them claimed, Cohen had a solo show in
Las Vegas. Others may have copied this.

Experience has told us that what a commercial gallery writes is not of-
ten altogether trustworthy. It is true that the FIJCC in 1971 took place in
Las Vegas from 16 to 18 November. It is also a fact that the industry there
showed their products (AFIPS 1971). The name "Harold Cohen" is not
mentioned in the proceedings. However, the computer company Tektro-
nix is listed among the exhibitors. Cohen's first drawing machine was con-
trolled by a Tektronix computer. He presented the hardware as part of his
1972 exhibition at the Los Angeles County Museum of Art (LACMA). In a
lecture given on 23 September 1980 (Cohen 1980), he shows slides of the
1972 event. There we see the arrangement of the Tektronix plus drawing
machine and he explicitly refers to it. It is not impossible that Cohen had
been given a chance, at the 1971 FICC already, to show and, perhaps, even
demonstrate his drawing machine.'3

In fact, it would be marvellous if this were the case. For, if it were, we
would have a second case of one person turning himself into the bridge
between science/technology and art. This case would be different, more
advanced and more convincing than the first experiments in the mid-
1960s.

For now it would be an established artist of international renown, who
built the drawing machine himself and who would soon start into a long-
lasting process of software development that is unparalleled up to this
day. | am referring to Cohen's system AARON that he started to construct
in 1973 and continued in ever new steps until the end of his life (2016). A
unique career of an artist who occasionally turned himself into an engi-
neer without ever lowering his artistic goals and intentions.

Deutsches Rechenzentrum in Darmstadt from 15 Jan to 15 Feb 1966, also presenting com-
puter-generated poems and music, the first of its kind, and again, an explicit approach to
the two cultures, the artistic-literary and the scientific-engineering cultures (Snow 1959).
13 Tom Machnik suspects a Data General NOVA 1200 drove Cohen's first drawing ma-
chine and a PDP-8 drove the Tektronix Graphic Terminal.
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Figure 6. Harold Cohen, Early work by AARON, 1974, hand coloured by
H. Cohen . ©Harold Cohen

In Fig. 6, we see a very early drawing done by the system AARON. AA-
RON is based on rules of the type if <condition> then <action>. Here,
<condition> stands for a logical expression that can be "true" or "false". If
it is true, then the <action> is executed. Otherwise, nothing is done. The
early version of AARON contained rules that would allow finding some
empty area on the "canvas", and would put the outline of some closed
form into such a space. As we can see, such closed forms may be connect-
ed to another one, even several of them. Cohen did the colouring himself,
after the plotter had done its job in drawing the shapes. Cohen's interest
has always been colour. He took the liberty of adding this decisive com-
ponent to the image (Fig. 6), which then owes its appearance to a collabo-
ration of human and machine.

Harold Cohen had moved to San Diego, CA, from London, UK, in 1968.
Under the Californian sun, first hesitatingly, he became interested in
computing. As for anybody else in the early times of algorithmic art, this
meant to him to learn how to program. Nobody—and certainly not Harold
Cohen—wanted to pass on to some programmer the activity of describing
to the machine what it was supposed to do. If there are exceptions to this
unwritten rule or mode of conduct, the resulting images would most likely
suffer in aesthetic quality or some other feature.
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Why would this be so? The answer is quite simple. The act of creation
was transformed and the final steps of materialization were moved away
from the acting artist in quite a dramatic manner. He or she found herself
in the programming lab rather than the painting studio. In the program-
ming lab, the emerging work was first to be transformed into its own de-
scription. Before any visual aspect of the work became visible, it was nec-
essary to describe in symbolic terms how the machine should generate the
work. In a way, we may accept the description as a different form of the
work itself. The "program" is, of course, the instrument to generate the
work. But in some (perhaps twisted) way it is the work itself.

The program without which nothing was going to happen was to be the
precise description of the work. However, it was not the description of the
one and only work. The artist was not thinking of the single and unique
work she had been sketching and painting and constructing and designing
and correcting and changing or, finally, throwing away in half-despair—all
those struggles with the canvas and the paints and the lines and the other
materials had vanished. These struggles were fights of the artist against
the canvas and all the other materials that played a role in expressing
whatever the artist wanted to show and, thereby, tell. The canvas disap-
peared almost, stepping back behind the description of the generative
procedure. A transition took place away from focussing on material to
concentrating on semiotic processes.

Canvas and other materials, as material, always have the power of re-
sistance. Material does not want to be forced into certain forms pleasing
the artist's will. Materials have their own strong will, a will of resistance,
of keeping the form they had before the artist starts playing god in follow-
ing her or his incessant formative will.

With the advent of the computer—i.e. with the program that is needed
to force the computer into doing what the human wants it to do—the indi-
vidual painting or graphic work started to disappear. The individual im-
age can no longer claim the focus of all interest. To write a program or to
design an algorithm, in other words: to accurately describe in unforgiving
rigor to the machine what it is supposed to do under all circumstances—
such a task makes sense only if, what you describe, is an entire class (or
set) of images.

As an artist, who decides to develop software to control the operations
of a computer, you think the image, you don't make it. For, the making
has now become the computer's task in this relation. Such thinking al-
most immediately takes you to not think one image only, but many. Your
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thinking leads you to think infinitely many images. Step by step, you put
into abstract form more of the concrete individual decisions you would
have to take when you force your materials into the form you want to
achieve. In other words, everything that can be different in the resulting
image becomes a parameter. Parameters are allowed to vary and take on
concrete values from their associated and given sets of permitted values.
The list of parameters defines the degree of arbitrariness, the potentiali-
ties the program allows for. This parameter list represents the cardinality
of the new type of work. The individual work takes on the status of an in-
stance only of the class it belongs to.

Always already infinities! That's the new ontology of the work of art in
times of the generative principle. Only series of works, no individual piec-
es anymore!!4 In particular, no more masterpieces! These are the horizons
against which the algorithmic artist develops his or her skills and capabili-
ties: Precision of utmost degree in order to allow the machine to freely fill
in the gaps. Accidental surprise within great precision, this seems to be
the new aesthetics. It's a jazzy aesthetics: Improvisation framed by com-
putability! Imaging finally reaches the level where music has been for,
perhaps, a century already. Thinking the image corresponds to improvis-
ing the jazz tune. The latter happens as performance in the dimension of
time. Thinking the image aims at the dimension of space. But the image
now wants to move. Therefore, thinking the image amounts to thinking
the dynamic image. Describing it (the creative act) becomes an act of cho-
reography.

These considerations have taken us far away from Harold Cohen in Las
Vegas at the 1971 FJCC. So let us return!

Nees, Cohen, media

The subtitle of this essay promised | would “re:trace the origins of digital
media.” However, | have given my versions of a few stories and develop-
ments of the early history of algorithmic art, by the time mainly called
"computer art." Between the lines, the reader may have discovered indica-
tions of what would, at some later time, be called “digital media.” It seems

14 Even though, we still want to have and see the individual piece. We can perceive only
the concrete piece, the representative of its class. The class, we can never perceive. Art in
algorithmic times seems to lose its major attraction. It gets reduced to concept, away from
percept. This observation may be irritating to some of us. But we don't lose the joy of sen-
sual perception; we gain the joy of algorithmic thinking. It is about abstract concept where
perception is about concrete percept.
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about time that we get to the announced topic. What are origins of “digital
media?”

Computers are machines. They are in line with, and continue, the de-
velopment of machines that govern the era of industrialization: machines
of great variety that transform matter and energy into new forms of mat-
ter. The societal purpose of the industrial machine is essentially to en-
hance and expand productivity of manual labour. During the epoch of big
industry, mental labour still remains with the workers. But by the end of
the 19th century, Taylor's Scientific Management starts to rigorously in-
vestigate the organization of work itself (Taylor 1911). Mental components
of work are gradually identified and treated in separation in order to fur-
ther increase productivity of human labour and of machinic! production
under the regime of capital.

From this process, mental labour emerged as a special occupation of
industrialized labour, and even if the actual action of an individual worker
appeared mainly to be of manual character, he could—seen from the pur-
pose of his work—be an element of the totality of mental labour in a given
industrial enterprise. It is obvious that a separation of manual from men-
tal labour does not exist in practice. But the organization of labour can,
under certain conditions, enforce such separation. Historically, it is an
aspect of the alienation of the worker from his work under capitalist
economy.

From then on (and this state is reached early in the 20th century with
the conveyor belt and the organization of labour that it stands for), mental
work itself becomes subject matter of rationalization. The machinization?6
of all labour does not stop before mental labour. A bit before the middle of
the 20th century, the computer appears as the fantastic machinery to ra-
tionalize mental labour, and control all aspects of society that can be de-
scribed by use of data. The computer's original and fundamental raison
d'étre is, very simply, the machinization of mental labour.

But then the most peculiar character of the computer not just as a ma-
chine in general (that it is and remains) but as the semiotic machine in
particular, leads to unexpected qualifications and determinations of that

15 The term "machinic" — even though not very common — stands for "done by a ma-
chine" or "like a machine".

16 We here use the unusual expression "machinization” (and not, e.g., "mechanization")
because the computer (as the instrument of the transformation of mental labor into ma-
chinic operation), is not a mechanic machine. It is correctly to be called the "semiotic ma-
chine". (Nadin 2007)
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machine. The machine computer turns out to be viewed as if it were a
tool, first, and soon later also as if it were a medium.'” How come?

The view of the computer as a tool becomes necessary when it takes the
gigantic jump from being an investment good to becoming a commodity
for everybody. This happens around 1980 and a bit before. The PC ap-
pears, the “Personal Computer.” Its name already announces that it is
owned and used by individual persons. In this transition, the appearance
of the Apple Macintosh in 1984 plays an important role in many ways. It
was prepared by Alan Kay and his Learning Research Group at Xerox Palo
Alto Research Center (PARC) during the 1970s.

This tremendously innovative group invented all the technological
components and the metaphorical rhetoric that have led to the ubiquitous
human-computer interface and to interaction design that we all became
familiar with in daily practice. We all like it, use it and have inhaled it so
that, with certain modifications, everyone can now use any computer for a
lot of everyday operations. The surface of a computer has become a graph-
ical interface which is a rich and growing collection of small images
(“icons” as they are often wrongly called) that grant access to enormously
powerful software. It, in turn, uses icons to get at the plethora of opera-
tions (“tools,” again) made available by the software.

As with all other (hardware) tools there is a bit of expertise that must
be acquired if we want to use the tools. But in relation to the horrendously
complex functions available for us, the learning effort is modest.

Only ten years after the first Macintosh, the World Wide Web and, with
it, the Internet, had its breakthrough (in 1994). It occurred when the first
graphical browsers appeared (Mosaic was one of them and the most suc-
cessful). Now it became possible that the growing number of users of PCs
could easily access all the greatly heralded goodies of the Internet. The
powerful machine on everybody's desk at home and, often, also at work,
now was to be used as if it were a tool and as the access device to the
mega-machine of the Internet. It gained media-character in many ways.

Air is the natural medium that makes possible life of those animals and
plants occupying the crust of the earth and the space above it; water is the

17 1t is an interesting coincidence that A. Michael Noll, one of the earliest pioneers of
"computer art”, in an article of 1967, calls the computer at the same time a "medium" and
a "tool" (Noll 1967). Here are two quotes from the beginning of his paper: "This article
explores the possibilities of the computer as an artistic medium ...". And: "In the comput-
er, man has created not just an inanimate tool but also an intellectual and active creative
partner ..." (my emphasis). Even the "partner" appears here that has since been dropped
but seems to be re-emerging just now as Artificial Intelligence is tooted again.
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natural medium of those living in it. Natural media are ubiquitous, and
noticed only when missing. Technical media are never unnoticed to the
same degree. But they may get close to it. Current digital media are ap-
proaching such a state of supporting life. The digital medium was born as
an offspring of the semiotic machine when humans as individual beings
discovered its tool-like character, and, as social beings, they also discov-
ered its media qualities.

I needed this summarizing view of the semiotic machine as tool and me-
dium in order to now get back to our two heroes, Georg Nees and Harold
Cohen. Our visual perception and visual senses (and, to a lesser degree,
the auditory senses also) played a decisive role in the creation of the tool-
perspective of the computer. Visual perception (combined with symbolic
understanding) also played the decisive role when the computer as a cal-
culating machine was transformed into the access device to a ubiquitous
medium. Because that medium is based on algorithmic operation and dig-
ital storage, it has become the medium of all media. All the media we
know keep their specific aesthetic qualities. But transposed into digital
code they seem to become accessible without break of medium. We pay
for this with a loss of sensuality. But we seem to accept this loss for the
sake of a homogenizing convenience in availability, accessibility and per-
ceivability.

All that was in the most innocent way prepared when specialists like
Georg Nees and Harold Cohen started to program the computer to gener-
ate images that they put up on the walls of galleries, thereby claiming, it
was art. The innocent experiments by the mathematician turning to aes-
thetics, and by the artist turning to algorithmics turned out to prepare for
a cultural revolution of such enormous impact that we even nowadays
struggle to fathom the floods that were created.

It is purely a coincidence, but it is true that, in hindsight, these two
sorts of experts had to move at almost the same time: the mathematician
and the artist. Both had to leave their professional homelands and intrude
the other's land: It is between, and in, both algorithmics and aesthetics
that digital media appear.



Figure 7. Three levels of computer
development.

Mainframe computer: machine
(late 1940s); Personal computer:
tool(mid 1980s); Hidden computer:
media device.

The medium was the message

Marshall McLuhan's famous, then forgotten and only recently revived
publication Understanding media (1964) may be read as a book to propa-
gate one short slogan: "The medium is the message.” The book's main title
announces that reading it may help the reader understand what media
are. If we additionally observe the subtitle, we learn what media are: "Ex-
tensions of man." And the heading of chapter one then offers the slogan,
"The medium is the message.” More you don't need to read.

Even though the work thus appears as a hard to top masterpiece in
brevity of its content, let us still read the first sentence!

In a culture like ours, long accustomed to splitting and dividing all
things as a means of control, it is sometimes a bit of a shock to be
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reminded that, in operational and practical fact, the medium is the
message. (McLuhan 1964: 23)

Each extension of ourselves—which amounts to "any new technology"—
results in a "new scale that is introduced into our affairs" (ibid.: 23). Other
authors (e.g. German anthropologist and sociologist Arnold Gehlen) de-
rive from their observations that the human being lacks many precondi-
tions necessary for survival and, therefore, the necessity for technology
exists.

But McLuhan's interest is simpler. He studies technology as medium at
a time in human history when the media of radio and television and the
light bulb exist, among many more. The light bulb is the first example of a
medium he studies: "The electric light is pure information. It is a medium
without a message ...” (ibid.). So the example serves him well for the slo-
gan that the medium is itself the message. More traditional authors might
claim that a medium is used to transport a message from one location or
actor to another location or actor. McLuhan's claim, however, is that "the
‘content’ of any medium is always another medium."” As if media where a
never ending self-perpetuating medium.

An old medium as content of a new one, according to McLuhan, is so
for any medium irrespective of time and space: The content of the medi-
um of writing is the older medium of speech, and the written word be-
comes the content of a new medium, print. The development of media fol-
lows a path from the naturally given to more and more refined technical
media. But as this happens (and in our times, it happens at an accelerat-
ing pace), the new medium itself takes on the role of the content. The con-
tent gradually seems to evaporate, lose interest, become unimportant.
Communication for the sake of communication. That's our time, isn't it?

Where ever you go, you must hold in your hand a smartphone in order
to be ready immediately to answer any incoming signal. But more: You
hold the physical gadget in your hand to signal that there is that gadget
and it is yours. You are, perhaps, on your way to meet some friends of
yours, and when you meet, you all stand in a circle or row demonstrating
to the others that you are online. Is this then the message, the one and on-
ly message, permanently sent around?

Georg Nees and Harold Cohen had to describe in algorithmic form the
schema that would be capable of generating a drawing. They then had to
trigger a computer that was supposed to execute the algorithmic descrip-
tion. The execution resulted in a drawing that before did not exist. How-
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ever, it was in some way contained in the space of possibilities the algo-
rithmic description stood for.

That very description, as a description, was a medium. A medium of a
high level of technological existence. It had to be sent to the computer
which, thereby, was used as a simple storage medium. The act of "start-
ing" the computer (triggering it) was interesting: The storage medium was
turned into an operating machine. The machine was taking the stored de-
scription (insofar as an object), read it and interpret it. The act of inter-
preting the description meant that the computer (under the control of its
operating system) would turn itself into a special-purpose computer gen-
erating a drawing which was, of course, another medium whose content
were lines and marks on paper.

The human looking at the lines and marks that were generated in this
intricate way by a process of several levels of media becoming their own
content which again became a medium etc., this human visitor would save
her disturbed mind from insanity by saying: Okay, an abstract drawing,
geometric at best; | see squares and circles and also fancy lines.

Harold Cohen, however, developed AARON to a point where it could
generate foliage and human figures stepping out of the jungle. Having
reached this level of expertise, AARON was made to draw men and wom-
en in their homes with flowers on the table. They did not look photorealis-
tic, as did the images by some other artists at the same time in the 1990s.
But Cohen's images were clearly representing something we all would
immediately recognize as woman and man and vase with flowers. So now,
under Cohen's mind and hands, the medium re-gained content. Georg
Nees did not follow this line.’® What happened?

Harold Cohen had manoeuvred himself into a dead end. He wanted
visitors to recognize what the black lines and coloured marks stood for.
This had been his goal when he started his fantastic tour of developing
AARON. His goal was to answer the question: What does it take as mini-
mal conditions for an arrangement of graphic marks to be recognized as a
figure? This was his problem of representation.

In the forty years of his unique journey, he had solved the problem. He
had solved it in a fantastic way with many extra results along the tour.%®
But now he realized that the audience was more interested in watching
the machine paint then in the image it painted. The medium had become

18 A bit later, Nees did turn to the figurative, islands, and landscapes, and persons. He
was then doing image processing.

19 As his constructions of drawing and painting machines, solutions to algorithmic issues
of shape and, to some extent, also of color.
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the message even though the audience had no problem recognizing the
contents of the images.

We might be inclined to judge as tragedy this recognition of Harold
Cohen's at the end of the 2000s. But Cohen would not be Cohen if this
would be his conclusion. He pushed to the side the large set of rules he
had come up with and started anew all over! He quite easily found an al-
gorithmic solution to the problem of lines he wanted to see and continue
to work with. He also recognized that the colouring problem was algo-
rithmically hard, if not untraceable because of its subjective implications.
He now let the computer generate arrangements of lines in fantastic
forms. They were projected onto a huge touch-screen. He himself interac-
tively selected colours from a smaller display unit which then almost mi-
raculously became the paint at his finger's tip to do finger-painting digi-
tally, in the 21st century! The black lines became his inspiration for the
choice of colours and the way of placing them onto the "canvas". Conver-
sations with my other self, Cohen called his last exhibition. The medium
no longer was the message.
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Abstract

This paper traces the author’s early digital media projects from the
mid-1980s to the present that are based on computer processing and
the integration of noise as an aesthetic element in the author’s evolv-
ing digital photographic projects. Building on his background in
photography, the projects explore the relationship of noise-to-signal
and the influence of Claude Shannon’s Information theory in the
author’s work.
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From analog to digital

The Langlois Foundation for the Arts, Science, and Technology
published online in 2006 a CD-ROM realized by the author as the
catalogue for his solo exhibition at the National Gallery of Canada
in 1997. Titled George Legrady: From Analogue to Digital (Fig. 1),
the exhibition and CD-ROM traced the transition, over a twenty-
year period, of the author’s work from analog to digital processes in
photographic representation and practice to interactive media.
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Figure 1. George Legrady, From Analogue to Digital: Photography and Interactive
Media, 1997, CD-ROM. ©George Legrady

The first digital works created in the mid to late 1980s focused on
the deconstruction of the pixel-based photograph through the explo-
ration of noise as an aesthetic element in the creation of still im-
ages. The subject of noise became a means to understand the power
of image processing and the critical issues of how computation may
impact on representation and belief, given that the digital photo-
graph became so easily manipulable at the pixel level in comparison
to the chemical-based image. The digital still images | produced at
that time required the acquisition of computational programming
skills, a new form of artistic practice, exciting in its capabilities to
precisely define procedures, to layer sequence of processes and to
undo as needed without damage to the original. Creating images
through computer code was a major discovery as it seemed a natural
next step to someone coming out of a photographic background,
where the exploration shifted from recording images through an
optical-mechanical device to constructing images through staging in
front of the camera, and then the manipulation through post-
production assembly. A bonus procedural component consisted of the
world-transforming “undo” button which allowed for correction, and
infinite reconstructing through the re-compiling of code.

I became aware that aesthetic decision-making procedures could
be formulated in terms of a sequence of logical conditional statements
not unlike rules of language.
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Figure 2. George Legrady, Studio with Targa System, Los Angeles, 1988.
©George Legrady

The process had a familiarity that | immediately connected to
precedents in the sequential and modular artworks of Sol LeWitt
and the syllogistic propositions of Lawrence Weiner, Doug Huebler,
Joseph Kosuth and others associated with conceptual art. My en-
gagement with image processing by which to transform the digital
image through mathematical procedures defined in computer code
seemed to me an esoteric practice until I came across two resources
from the engineering field that created contextual framework. Claude
Shannon’s Theory of Information (1949) provided the conceptual
framework by which to make sense of signal in relation to noise,
opening the way to powerful metaphors and aesthetic visual narra-
tives. An ingenious publication titled Beyond Photography
(Holzmann 1988) published at Bell Labs by Gerard Holzmann and
some of the Unix team, offered numerous examples with mathemati-
cal formulas to transform images that pushed my skillsets up an ex-
tra notch.! Resource and references were limited but I discovered ar-
ticles in Byte Magazine, Clifford Pickover’s articles such as “From
Noise comes Beauty” (1988) and other earlier Bell Labs works such as
Bela Julesz and Leon Harmon's “Recognition of Faces” (Harmon
1973) published in Scientific American.

1 http://spinroot.com/pico/front.pdf.
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Figure 3. George Legrady, Syringe, 64% Value Free, 1988, digital media, cus-
tom software. ©George Legrady

Transitioning to digital: Truevision Targa System
(1986)

In contrast to the field of electronic music composition the explora-
tion and use of noise in the visual field had a late start, to a great
degree constrained by the limited development of display screens
and image capture boards which only entered the market in the
mid-1980s. Prior to that, standard computer displays could only de-
liver up to 16 colours and without tonal variations.

Having learned programming in the studio of the painter Harold
Cohen in 1981,2 I had to wait until 1986 to gain access to hardware
technology that allowed for capturing, digitizing and transforming of
multiple tone-scaled digital images. A University of Southern Cali-
fornia Innovative Research Grant and an IBM Project Socrates
grant in 1986 provided the funding for an early, affordable digital
imaging system, the Truevision Targa 16 graphics system (Fig. 2) by
which images could be digitized and reworked through computer
code.3

2 www.aaronshome.com/aaron/index.html.
3 https://en.wikipedia.org/wiki/Truevision_TGA.
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Figures 4 & 5. George
Legrady, Beneath the Sur-
face, Scratching the Surface,
1988, digital media, custom
software. ©George Legrady

Early projects (1987-1991)

The still-image experiments that | first engaged in on the Targa sys-
tem, explored the processing of images from the perspective of re-
moving information, or augmenting visual noise. These were fea-
tured in a number of ground breaking venues. They include a solo
show From Noise to Signal at the USC Atelier Gallery at the Santa
Monica Mall in 1987,4 and inclusion in a number of influential ex-

4 http://articles.latimes.com/1987-07-05/entertainment/ca-2234 1 george-legrady.
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hibitions such as The Photography of Invention at the National
Museum of American Art (1987) (Smith 1989), Digital Photography:
Captured Images, Volatile Memory, New Montage (Gillett and
/Pomeroy 1988: 19) at SF Camerawork (1988), and an exhibition cu-
rated by artist Jim Pomeroy, considered to be the first exhibition
addressing the intersection of digital photography in relation to
cultural critique. In 1988, my artwork News Beirut received an hon-
ourable mention at Ars Electronica (Weibel/Hattinger 1988).

The challenges and conceptual questions discovered through the
process of investigating the potential of digital transformation in re-
lation to the social impact at both the production and reception
level were brought into focus in a paper “Image, Language, and Be-
lief in Synthesis” presented at the College Art Association and later
published in the CAA Art Journal (Legrady 2014) and in Critical Is-
sues in Electronic Media edited by Simon Penny (Penny 1995).

Digital noise, algorithms & interactivity

The introduction of hardware and software in 1992 such as QuickTime
and Macromedia Director’s lingo’s scripting language, by which to in-
troduce time-based interactivity for broad multimedia resources from
image to text, documents, movies and sound, pushed my projects
toward cultural narrative and interactive digital media installations.
Nonetheless, the topic of visualization and noise has re-occurred on
a regular basis.

Equivalents 11 (1992, Figs. 6-7) exhibited in the Iterations exhibi-
tion curated by Tim Druckrey at the International Centre of Photog-
raphy (1994) eventually followed to travel in multiple venues in the
Siemens-sponsored Photography After Photography exhibition cu-
rated by photography historian Hubertus von Amelunxen. The in-
stallation consisted of a computer into which the public would type a
phrase and the software generated a cloud image using a two-
dimensional fractal algorithm. At the end of the image creation, the
program would bring up all other phrases that had similar words in
them. The title referred to the Twentieth-century photographer’s
Alfred Stieglitz’'s work realized in the 1920s of creating intentionally
abstract photographs of clouds which he described as forms not of
the world but of the photographer’s state of mind. Transitional Spac-
es commissioned for the opening of the new Siemens Headquarters
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in Munich in 1999 consisted of three motion-tracking projections.
Garden Entrance was positioned at the transit security gates sep-
arating the public exhibition space from private offices. A blurred
image of a garden began to oscillate when an individual approached
the gate. As the individual continued their movement towards the
gate, the image became more focused becoming recognizable as the

entrance to a garden (Figs. 8-10).

s “Nothing Essential Hoppens in the Absence of |
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Figures 6 &, 7. George
Legrady, Equivalents 11, 1992,
George Legrady, digital media,
custom software, works on
- - paper., Installation at the In-
S o latest QRIS il ternational Center for Photog-
raphy, NYC. ©George Legrady

When an individual would stop, the image would be covered
with visual noise reminiscent of film dust, rapidly building up to
completely obliterate the image with the film dust noise. Any move-
ment would erase the dust. Whenever an individual would walk
through the turnstile from public to private or vice versa, the projec-
tion would then be replaced by the circular light beam of a night
guardsman’s flashlight.
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Figures 8, 9 & 10. George
Legrady, Garden Entrance, 1999,
digital media, custom software,
works on paper. ©George Legrady
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Voice of Sisyphus (2011) realized in collaboration with spatial
sound engineer Ryan McGee and composer Joshua Dickinson is an
installation that is a time-based study of a single photograph, real-
ized as a continuous performing audio-visual composition (Fig. 11).
It is presented as a multimedia installation with a large cinematic
projection and four-channel audio, specializing sounds by speakers
positioned in each of the four corners of the exhibition room. The
photographic image taken at a formal ball sometime in the past has
been chosen for its emblematic quality of the theatricality of the im-
age.

The composition unfolds as regions of the image are selected,
filtered and transformed into audio waves which are then shaped
through software. The artwork’s distinctive feature is that the sound
composition is created in real-time out of the analysis of visual re-
gions in the photograph through the sampling of pixel clusters. The
installation artwork began as an experiment to explore the potential
of engineering processes such as image processing and frequency
filtering to create visual noise implemented in real-time through cus-
tom software to result in a combined visual and sonic multimedia
experience. This was then translated into an artwork which could op-
erate on its own over time, continuously transforming the texture of
a single black and white photograph (Figs. 12-14).

=
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Figure 11. George Legrady, Voice of Sisyphus, 2011, digital media. Installation at
Edward Cella Gallery, Los Angeles. ©George Legrady
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Figure 12, 13 & 14. George
Legrady, Voice of Sisyphus,
2011. Animation screen shots,
digital media, custom soft-
ware. ©George Legrady
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The translation of sampled data from an image to sound in the
Voice of Sisyphus, and the transition from text to image in the
Equivalents Il both propose the potential of an aesthetic equivalence
from one medium to another but such simulated synaesthetic model-
ing is significantly challenging as the perceptual experience of an
image, sound and text cannot fully be transferred, either at the lit-
eral or metaphorical levels, through the movement of a set of digital
data from one domain to the other.

The repetitive nature of the composition and sequences provided
the title for this work, bringing to mind the Greek myth of king
Sisyphus’ dilemma, who was compelled to ceaselessly roll an im-
mense boulder up a hill, only to watch it roll back down repeatedly.

Conclusion

In his clearly formulated book Composing Electronic Music: A New
Aesthetic (2015), composer Curtis Roads draws on a rich history of
contemporary electronic composition to highlight noise as one of
the most vital compositional tools in the field of electronic music.
He quotes the 19t™ nineteenth-century acoustic pioneer Hermann
Helmholtz (1885) to define noise as “the sensation of noise due to
non-periodic motions” (Roads 2015: 97.) In the digital image, noise
may be assumed to be extraneous, unwanted, out of context, disrup-
tive, positioning it as something to be purged to purify the quality
of the image. The noisy image came to be discovered in parallel with
the evolution of the age of the machine in the late nineteenth century,
an integral component of the process by which technical devices
functioned. Scratches on a film, dust on a negative, chemical stains
and all such things that were in the way of the perfect image have
been reconsidered for their aesthetic value, extending the complexity
of how we decipher images.
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Abstract

Nowadays, it is almost a fact that electronic art and, therefore, media art
was not born without inheritance. This research presents a return to the
past through media archaeology as a methodological approach in order to
study the role of artistic electrographic practices of (re)production,
transmission and printing out of images as underground movements.

Our research assesses artistic practices such as Copy Art or Fax Art.
The study analyses their historical development as essential part of (his-
torical) media art. By suggesting a new analytical perspective, we aim at
discussing and understanding phenomena, art paradigms or art forms
that became visible in the analog and digital materiality of the photocopy
and fax artworks.

For this purpose, the research is based on the original artistic docu-
mentary and bibliographic materials, as well as artistic collections held by
the International Museum of Electrography (MIDE) in Cuenca (Spain)
since its opening in 1990.
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Introduction

The 1960s is a unique period, not only in its political, social or economic
significance, but as the decade when Media Art emerged. It was the year
1968 when social protests began to spread out at US universities’ campus-
es through youth and feminist movements with liberating, anti-
consumerist and independent ideas and demands. Those same move-
ments spread throughout Europe and ended in the May 1968 events in
France, among universities’ students and staff, and the general popula-
tion.

In that period and in that historical context, two automatic technolo-
gies of the image reached the market: the Personal Computer and
Portapack video camera. In light of the 1960s countercultural movements,
a group of pioneering and experimental artists began to investigate in a
technology they found mostly by chance, as “found media” (McCray
1979:6), usually in universities, offices or copy shops. This technology was
the photocopy machine, which became widespread with the commercial
purpose of making copies in a more agile, fast, cheap and instantaneous
way with the Xerox 914 model in 1959. This technology involved a genu-
ine revolution at the artistic level, especially because of its instantaneous
nature and multiplicity, both in functional process and in the materializa-
tion of the artworks (Fig. 1).

In the United States, pioneering artist Sonia Landy Sheridan got in-
volved in the creation of posters for the democratic convention together
with her students and discovered the photocopy machine as the perfect
tool for the creation and distribution of this type of works as well as a cre-
ative tool. But she was not the only artist who found in the photocopy ma-
chine the potential to be an artistic medium,

[...] In the early sixties, artists began to work with copy machines,
whether located in offices or installed in public places. For these art-
ists, copiers were truly ‘found media’, personal discoveries uncov-
ered in setting not previously recognized as associated with art-
making activities. (Shanken 2009: 206)

N'ima Leveton, an engraver from San Francisco, produced her first series
of prints on a coin machine she found in a neighbourhood supermarket.
In 1964, Barbara Smith rented a Xerox 914 photocopy machine that was
installed in her dining room; it was usual for her family to eat while she
was working with the machine. Artist Esta Nesbitt discovered the photo-



| 63 Escribano/Alcald

Figure 1. Lieve Prins creating one of her art-  Figure 2. Jurgen O. Olbrich simulating the
works with a model on the Canon Color NP pho-  handkerchief registration process with the
tocopy machine. ©Artist”s personal collection,  photocopy machine and surrounded by part
Amsterdam.  of his works. ©Artist”s personal collection,
Kassel.

copier at the Parsons School of Design, where she was a member of the
faculty and, later, she continued the work within the machines at the
company Xerox in Manhattan, organizing her schedule in relation to the
sales demonstrations that the company made. In the Seventies, German
artist Jurgen O. Olbrich discovered this machine in the office where he
worked and made his first records of the used handkerchiefs that he kept
in his pocket (Fig. 2). Similarly, Klaus Urbons and Amal Abdenour dis-
covered the photocopier at their workplace, where they began to use it
covertly. These are some examples among many others.

Although digital technologies were established in the 1980s, these ana-
logue and electronic tools answered to new creative needs which reflected
some of the changes that were taking place in economic, social and politi-
cal fields and predicted many of Media Art’s features. These three tech-
nologies and their artistic practices have been described as “underground
experimental avant-gardes” or “alternatives” (Alcala 2015: s/n), specifying
their extremely experimental character and developed in parallel to the
general art movements of the time. Moreover, in 1981, French artist
Christian Rigal considered these three technologies, along with the Polar-
oid, as guilty of the great change in the artistic creation (Rigal 1981) and
this idea was also defended by Frank Popper and Marie-Odile Briot at the
large Electra. L'électricité et I'électronique dans I'art au XXe siécle exhibi-
tion in 1983. Two years after the publication by Rigal and also in France,
this officially manifested the significance of these three technologies in
the field of art and new technologies since the exhibition was divided into
three central areas: electrography, computer and video.
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Forget facts, figures?
Figure 3. G.Weissmann, Forget facts, fig-
ures?, 1984, monochromatic xerography, 42 x
29,5 cm. ©MIDE Collection

Of these experimental techniques, especially those practices relating to
the computer and the photocopy machine have been kept in different
places, establishing their own spaces for exhibitions, workshops and even
archives or collections. Following the words of Professor Kate Eichhorn,

Although most researchers have spent a substantial amount of time
using and fixing copy machines at some point in their career, few
have considered the machine”s epistemological, aesthetic, political,
and social impacts in their research. (2016: 8)

In the case of the photocopy machine as an originally electric and later
digital technology, it had a number of technical and functional features as
well as restrictions that made it unique for creative use by becoming its
graphic language. But one of its significant art historical contributions,
which at the same time made theorists not consider it as Historical Media
Art, was the establishment of new parameters in art-making through a
material production which would become the conceptual, aesthetic and
discursive foundations of contemporary art.

When the photocopy machine made art

Historically, it was the US-American inventor Chester Floyd Carlson who
patented the electrophotographic reproduction process after making his
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a photocopy machine’s Interface Pro-
cessor Unit. ©MIDE documentary
archive

.r_ q‘_ Figure 4. MIDE team is assembling
\

first electrographic copy in Astoria on 22 October 1938. That copy con-
sisted of a text written with graphite pencil in which the date and place of
the event was indicated: “10.-22.-38 Astoria.” The result of his process
was denominated Xerography, that is to say “dry writing”, because it used
dry electrostatic for copying documents. The first electrographic machine
came on the market in 1950, but its process was manual until the Xerox 14
appeared in 1959.

As a technology linked to the market, it was marketed as a Xerox com-
pany product and distributed worldwide, where it came to be used artisti-
cally. The first artists who adopted this technology were mainly North
Americans, who started a trend to create with this machine that led artists
to explore all its possibilities. Since then, this technology was used by
many artistic avant-gardes movements, such as Mail Art, Pop Art or Con-
ceptual Art.

The machine became a “centre” which gathered many artists using it to
go beyond the use of a simple artistic technique and turning it into an ar-
tistic movement. Known as Copy Art, it possessed a recognizable style
with graphic characteristics influenced by the diverse countries where it
was developed; and evolving with the progress of the technology itself.

Copy Art is a term that produces distortion in its artistic practices and
a representation of a time period when artists, obsessed with highlighting
the pioneering use of technology, decided to define their art by its new
tool in order to emphasize that technological quality. The same happened
with Polaroid (Polaroid Art), video (Video Art), or computer (Computer
Art), as quoted by the Italian theorist Domenico Quaranta alluding to a
commentary by the writer and curator Francesco Bonami, which summa-
rizes the problem this way:
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Figure 5. Marik Boudreau, Untitled, 1984, Mono-
chromatic xerography, 33 x 20 cm. ©MIDE Collection

[...] those who talk about computer art haven’t a clue what they're
talking about, and confuse the medium with the content, the idea,
the result, mistaking the tool for the work of art. Art is not like For-
mula One, where the car counts more than the driver. (Quaranta
2013: 31-34)

Beginning in the 1960s, this fruitful artistic production lasted for more
than 30 years and was extended through different geographic areas with
the idea of exchange. All of these artistic-technical works established crea-
tive parameters that due to the mediality imposed by all electrographic
production connect with the general parameters of contemporary Media
Art: the relevance of the artistic process itself; the interest in the error
which is directed to the current digital culture of Glitch Art, and its search
as a form of originality; or the artist closer to a researcher who collabo-
rates with scientists and technicians. In addition, the procedural interface
appeared, which in the case of the photocopier is the glass where the light
sweep took place in order to trap the objects and translate them into ma-
chine language. In this way, creative development ceases to be an undeni-
able path towards a final object, passing from the traditional “image-
object” to the “image-process.”

One of the most important potentialities and the radical change that
Copy Art provoked deals with concepts of the original and the copy,
uniqueness and multiplicity. This is where the greatest subversive power
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resides, which caused rejection by the market, critics and art historians.
Although the photocopier was introduced to the market for copying doc-
uments, the artists used it to generate original artworks, where the act of
photocopying deformed the academic approach of artistic creation. Many
artists were attracted to use the degenerative technique that can be con-
sidered as a logic of reproduction which reproduces itself and ends up be-
ing a different reproduction. Artists created works with infinite self-
generation which represents their own mechanism of reproduction. This
can be observed in the artworks by Miguel Egafia, Marik Boudreau or
Giorgio Nelva.

It should be clarified that the machine has an attribute as producer of
multiples that transgresses the idea of uniqueness. This does not devalue
the original, but transforms the market value of a work into a value of ex-
hibition and dissemination. The latter produced a change in the dissemi-
nation mode of the electrographic work, since normally it did not —and
still does not—occupy the space of a museum that maintains its tradition-
al cult to the original and to the classic parameters of art. For this reason,
this art form is located directly in private archives managed by independ-
ent collectors or the artists themselves.

Historical milestones in the context of media art

Artists linked to electrography have been relegated outside the general
history of contemporary art, even though it spread internationally and the
contributions influenced the main artistic contexts of what is considered
as historical Media Art (Escribano 2017: 1039). For example, this tech-
nology was presented at the XX. Biennale di Venezia in 1970 by Italian
artist and designer Bruno Munari. The Biennial changed its traditional
curatorial strategy and set out to show an experimental approach to art,
inviting artists who worked with new materials and technologies. In this
Biennial, an Italian pavilion of Ricerca e Progettazione. Proposte per una
Esposizione Sperimental was established, where a selection was included
which showed the first experiments with computers, and which over-
lapped with the contributions of Bruno Munari. He installed the Rank
Xerox in one of the rooms, called Laboratorio per la Produzione Manuale
e Meccanica, so that the public could experiment with it. During this
event, the Italian artist took the opportunity to present his publication
Xerografia. Documentazione sull’'uso creativo delle macchine Rank Xer-
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Figure 6. General view of the exhibition Interconnexions copigraphiques, with the
work F.1.N. by Alcalacanales, 1993. ©José R. Alcald”s personal collection, Valencia

ox, which was a kind of catalogue that worked as a recipe book on the po-
tential applications of this technology.

The same happened at the Software Information Technology: Its New
Meaning for Art exhibition (1970) curated by Jack Burnham at the Jew-
ish Museum in London which explored the ‘epistemological break’
through a series of experiments carried out by various research teams and
scientists outside the field of art. It was an exhibition where innovative
technology was used by focusing on the relationship between people and
their electronic and electromechanical surroundings, encouraging the use
of electronic means in unconventional ways. Among those participating
artists was Sonia Landy Sheridan, one of the pioneers in the use of the
photocopier since the photocopier was an electronic domestic medium
transgressed for artistic purpose. Sheridan, one of only two female artists
invited to participate in such an exhibition, asked a 3M Colour-in-Colour
photocopier to be installed and available to the public during the exhibi-
tion. Sheridan named the result “Interactive Paper Systems” (AA.VV.
1970: 8) and visitors had the opportunity to interact in different degrees
and levels with the various technologies.

Professor Kate Eichhorn stressed that aspect in Sheridan's involvement
with the public, saying that the “interactivity of photocopy machines”
(Eichhorn 2016: 48) or the potential to engage an active participant in the
process was something Sheridan explored as a pedagogical tool in exhibi-
tions and in the Generative Systems Programme at the School of Art Insti-
tute in Chicago.
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It is important to also highlight the Ars + Machina I: Infographismes,
Photographismes, Reprographismes exhibition in 1980 and Electra.
L'électricité et I'électronique dans I'Art au XXe siécle in 1983, both in
France and divided into main thematic blocks: computer graphics, video
art and artworks made with photocopy machine. The aim of these exhibi-
tions was to make a compilation of the new directions that artists had tak-
en thanks to the use of new technologies.

In 1989, the Brazilian artist Luiz Guimaraes commissioned a large ex-
hibition dedicated to Copy Art for the XX. Biennial of Sao Paulo, bringing
together a wide range of works from some of the most renowned interna-
tional artists of the time. In 1992, at the prestigious and significant Media
Art Festival Ars Electronica in Linz, the Austrian artist Peter Huemer or-
ganized the exhibition Copy Bites in the Galerie MAERZ. Huemer pre-
pared the exhibition with artists from the 1970s, 1980s and 1990s who
used the photocopier as an artistic medium, including works by the Ger-
man artists Georg Mihleck and Albrecht/d. And one year later, Monique
Brunet-Weinmann curated the exhibition Copigraphic Interconnections
(1993; Fig. 6), within Montage'93. Festival International d’'Image, which
took place in Rochester. Since 1987 this festival tried to take a step for-
ward by becoming an annual event for new media. The exhibition was in-
tended to show the relationships and cultural crosses between artists from
different countries whose artistic practices used the photocopy machine
for creation. To that end, she invited artists from all around the world.
This exhibition, which was specifically focused on artistic creations that
used the photocopier, was part of a large festival that contained 16 differ-
ent exhibitions with such diverse media as photography, video, computer
graphics, painting, sculpture and installation.

Two years later, Monique Brunet-Weinmann and Jacques Charbon-
neau co-curated the exhibition Photocopy Art—Who were the Pioneers?
(Que sont les Pionniéres devenues?, 1995), in the Gallery Motivation
V/Centre Copie-Art in Montreal as part of the well-known Media Art
symposium ISEA—International Symposium of Electronic Artl. The cura-
tors wanted this exhibition to show what had happened to the pioneering
artists of Copy Art, exhibiting works from their initial period together with
other works they were doing in that period. In this way, the photocopy
machine and the different artistic creations that were formalized as a re-
sult of its artistic use were part of two of the annual events that are con-
sidered cardinal in Media Art: Ars Electronica in Linz and ISEA (Interna-

1 http://www.isea-archives.org/symposia/isea95/.
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tional Symposium of Electronic Arts), which every year takes place in a
different city. The fact that these artistic practices were part of these two
prestigious festivals, placed them within the recognized field of historical
Media Art.

Furthermore, these artistic practices have been mentioned in publica-
tions which are considered to be milestones in the history of electronic art
such as the book Art of the Electronic Age (1993) written by Frank Pop-
per, who was a very important figure for the recognition of xerography in
France. This French theoretician, who participated as an artist in the ex-
hibition Copy Art-Electrographie-Electroradiographie-Telecopie held in
Dijon in 1984 considered Copy Art as part of the art of communication.
Another landmark publication is Postmodern Currents. Art and Artists in
the Age of Electric Media (1996) by Margot Lovejoy, who was an artist of
the First Generation of Copy Art; or the publication Sintopia(s). De la rel-
acién entre Arte, Ciencia y Tecnologia (2007), in which Spanish artist
Marisa Gonzalez wrote one of the chapters dedicated to Electrography-
Copy Art. Also, Edward Shanken quoted in his book Art and Electronic
Media (2009) the pioneers Bruno Munari and Sonia Sheridan, and the
contributions of German Timm Ulrichs.

Sheridan also published her texts and reflections in places within the
field of art and new technologies, such as the magazine Leonardo, as the
article “Generative Systems versus Copy Art: A clarification of terms and
ideas”? in 1983, which sought to clarify the confusion that was emerging
between the terms “Copy Art” and “Generative Systems”, since the latter
referred to her teaching and research program dedicated to art made with
tools that lead the human being to ruptures in art and democratization.

Conclusion

The relevance of this research is to demonstrate that our considerations of
these practices in the context of Historical Media Art are not based on
evasive connections, but demonstrate how Copy Art and Electrographic
Art were an integral part of its history. Artworks were exhibited and dis-
cussed in the most relevant places and festivals which are now references
of Media Art and its Histories. Our aim is to make art historians, curators,
theorists, critics and other experts aware of this fact, especially when

2 http://arteca.mit.edu/journal/10.1162/1eon.1983.16.2.103.
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tendencies which relate to the materiality and the new materialism of the
digital are on the rise.

It is precisely now important to do media archaeology to give light to
the origin and development of our most recent art history. To that end,
critical reviews of the unpublished documentary materials, which MIDE
and other public and private museums, archives and collections have pre-
served for years, are needed to safeguard the works created with these
new technologies. We produce in-depth analyses to recover all these ex-
perimental practices and to reclaim the place that all these processes truly
deserve within the well-known official art history.

Finally, thanks to collections such as those owned by MIDE in Cuenca
(Spain) or the Museum fiir Fotokopie in Milheim an der Ruhr (Germany)
or to documentation owned by art and research centres such as the Daniel
Langlois Foundation in Montreal (Canada), interested researchers will be
able to demonstrate the quality and interest that all these forgotten prac-
tices have had, allowing the establishment of the theoretical and critical
bases that allow to review the history of these artistic practices at the tran-
sition from the XX. to the XXI. century, from analogue to digital art.
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