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Abstract
Digital Material explores fluctuant dynamics between artistic creation 
and digital systems by projecting a theoretical model to analyze variable 
methodologies implemented in creative processes. The proposed model 
is articulated through levels and layers of information representing 
abstraction barriers where the information changes and assumes 
particular identities. Through these strata creative thought is filtered 
informing the material, manipulating its information and becoming art.
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Digital Material and Creative Practice
This essay projects the model for a digital material 
used by creators when they implemen digital systems 
in their creative processes. The model is structured 
by a series of information layers and establishes the 
possible relations within the material and with the rest 
of the creative system. The configuration and relations 
between these layers can be used to analyze the creative 
strategies exercised on digital information as well as the 
resulting outcomes. Likewise, the strata are constituted 
as abstraction barriers that: on one hand signal changes 
in the identity of the information, and on the other 
may indicate the depth of manipulation on data the 
artist seeks. These indicators can be of great help and 
interest for the analysis of artistic methodologies and the 
particularities of specific practices.

The work with digital systems is usually performed 
on several levels of depth simultaneously or involves 
multiple strategies in parallel that define divergent 
identities for a singular digital entity. That is to say, within 
the same project the creator can adopt strategies that use 
a given block of material as a predefined element or use 
it as a dynamic process, in which case the informational 
dynamics changes at any given time. Therefore, it is 
presumed that the structure of digital material explored 

in the case study does not represent a fix entity but 
rather a particular example for implementing the model 
and can be multiplied by analyzing new sets of creative 
processes.

The basic framework for the concept defines four 
points of approach and a specific context. Thus, the 
problematic system is the artistic practice within digital 
production and is defined by the following guidelines:

A) The digital material only exists within digital 
systems. Once the information acquires body outside of 
the system it losses some of the features inherent to the 
concept. Such is the case of a printed image from a digital 
archive. When printed it loses its update variability and 
closes all the paths of communication with the system.

B)An artist works with compounds or blocks of 
digital material. A block can be a digital entity or can be 
composed by several nested or interconnected entities. 
An entity includes any digital file that contains in itself all 
the strata necessary for its own predefined actualization, 
for example a digital image. A second option is to use 
a database, in this case the compound includes the 
database as structure and its elements. Another possible 
format of compound can include an algorithm that meets 
a specific task required by a database or its elements. In 
short, a compound is defined by all digital elements to 
which the artist has access at a given time.

C)The artist works within a digital system. This 
system can have different levels of complexity and 
therefore the concept of digital material acts as 
an accordion that expands and contracts with the 
configuration of the system and the extension of the 
manipulation carried out by the creator. For example, 
if an artist works on a small scale system, such as an 
Arduino1, in which he programs all the control software, 
creative substance comprises the totality of that system. 

1 Arduino is a platform of open hardware designed to facilitate the use of 
electronic means in multidisciplinary projects.
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On the contrary, when the work is done on a complex 
system there is usually a computing framework which 
the creator does not transform, e.g. the operating system 
of a computer. It acts as the environment in which the 
manipulation of the material is performed, but it will not 
be considered part of the digital material because there 
is no creative force exercised on it.

D) The user interfaces are configured by the creative 
work and constitute communication channels that feed 
new data into the compound. Therefore, interfaces are 
constituting its outer layer.

These basic parameters define digital material as: 
the compound of entities on which a creator exerts a 
creative force within a digital system. In this general 
framework different methodologies may appear and 
the implementation of diverse strategies for separate 
instances of digital production are common. Even so, 
it is possible to identify the raw material in a given 
state of the process and establishing both: the layers 
of information in action and its internal and external 
relationships with the system. The strata configuration 
and the relationships may vary through the process 
given the dynamic nature of digitality, but in general 
the model is proposed over the most recognizable 
abstraction barriers.

Model [digital material]
The proposed model is formed by five layers of 
information and four separate levels. Each stratum 
represents a particular type of information or a specific 
manifestation of the identity of the information. Each 
level represents an access path and an observation scale 
in relation to information.

Table 1. Digital Material layers

First Level ( Sratum [ 1, 2, 3 ] ) // Data
The first stratum of digital material is the binary code. 
Namely, the moment in which information is binary, 
encoded in a numeric string of zeros and ones that can 
be transmitted quickly and effectively by means of an 
electrical signal. Given that a binary string of characters 
is not in itself structured it needs a second layer of 
information that defines the organizational parameters. 
This second layer defines the structure that organizes the 
binary information and projects the reading system for 
the binary data, consequently it is the first step towards 
information actualization. The third stratum defines a set 
of data useful to manage this information. That is to say, 
it consists of

Figure 1. Digital Material Model.Metadata associated with the package 
or data flow that informs the exterior layers. These three layers form the 
first level and can be treated as a unit. This level forms a packet referring 
to a set of data with intrinsic structure which the creator can access.

Data packets may have at least two states: predefined 
stored information or variable streams of data. The first 
one defines information stored in a specific location 
that can be accessed at any time (e.g. an image, a text 
or a sound stored on a hard disk). This packages are 
relatively stable and its actualization is replicable since 
the data does not change. The second state of information 
packages flow through a digital system without being 
stored and therefore are ephemeral (e.g. the information 
current from a microphone, data retrieved in real time 
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from the Internet, the video stream of a webcam, etc.). 
They are elastic, do not have dimensions nor default 
parameters since these will depend on the volume of 
data flowing. Finally, their sensual actualization is not 
replicable because of its variability.

Second Level (Stratum [4]) // Programming
The fourth layer of digital material is constituted by 
computer programs which determine when and how 
the information on the first level is used. They allow 
access to independent strata of the data package and set 
the mapping scales for information. Here are defined 
the algorithms used for handling the underlying strata 
and the processes used to format the resulting updates. 
This stratum also determines the interaction between 
masses, including the ways of human interaction. This 
programmatic text is structured in computer programs 
limited to the parameters of a particular programming 
language, which defines its structural information and 
metadata that allows communication with the system. 
The fourth layer of data provides the second level of 
access to information.

It is characterized by an attribute of opacity that 
determines the level of control for the artist. This opacity 
is proportionally direct to the degree of programmability 
that it possesses, i.e. the possibility of defining the 
program processes and the data identities. Opacity 
defines the manipulation potential over the digital 
mass, the higher the opacity less control, the greater 
the transparency more control. However, in general it 
is presumed that a higher opacity faster and stronger 
data processing. A common example of opacity is the 
difference between image manipulation with a graphic 
editor or by means of graphical programming. A 
graphical editor is opaque because the actions exercised 
over the image are preset and cannot be changed outside 
the programmed parameters. The creator usually does 
not understand the underlying processes because they 
are hidden under a graphic abstraction which aims to 
simplify use2. In compensation for the concealment 
of their processes these programs have a wide range 
of specialized procedures to be performed quickly 
and easily. On the other hand, through graphical 

2 The graphic menu of these applications is composed by symbols rep-
resenting actions to be performed: a brush, a pencil, a draft, etc. These 
symbols are used to represent the expected outcome of their use but not 
the algorithmic process performed on the digital data.

programming this layer acquires transparency. This 
is, the programmer defines and controls processes; 
determines and maps parameters; and establishes the 
paths of formalization for the information. In this way 
the creator gains greater control over the material.

In conclusion, this fourth layer structures the digital 
material by defining the general shape of its actualization. 
The programmatic text found in this stratum details the 
update path by which the information becomes sensitive 
to humans. In other words, the fourth layer generates the 
information that will be used and filtered by the software 
system and the hardware infrastructure to complete the 
visualization process.

Third Level ( ) // System
The computational system is the third level of 
information acting as the environment for the digital 
material. It includes the operating system, the device 
drivers and other predefined software. It is in direct 
contact with the hardware and it defines the possibilities 
and limitations of the system. Therefore, although 
theoretically digital data has an undefined potential for 
actualization, this potential is confined to the bounds of 
its computational system. It is through this environment 
that the basic structure molded with the material acquires 
details, resolution and other specific attributes.

Fourth Level (Stratum [5]) // User Interfaces and 
Sensual Actualizations
Finally, the data packets handled through the processes 
and filtered by the system is updated in sensitive forms 
for humans in the so-called user interfaces. This is the 
outermost layer of the system where the digital material 
is projected and accordingly its peripheral layer. Through 
the user interfaces the information enters the human 
sensory spectrum and simultaneously, through them, 
external information enters and nourishes the material. 
That being the case, the user interfaces are the last level 
of informational mutation where, for a moment, the 
dynamic exchange of forces update on the interfaces.

The proposed model is articulated through levels and 
layers of information representing abstraction barriers 
where the information changes and assumes particular 
identities. Each level is a point of access to digital 
materiality which favors certain methodologies and 
practices. The implementation of the model has shown 
that the creative work with digital systems changes 
according to the stratum manipulated. Through these 
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strata creative thought is filtered informing the material, 
manipulating its information and becoming art. This 
dynamic information flow is key in the constitution 
of the work of art and the aesthetic experience, as it is 
here where the informational entities absorb thought. 
Each stratum of information, which operates as an open 
variable in the model, receives new data generated in 
the creative process. Therefore, after digital material 
accumulates information in its multiple levels it acquires 
shape, volume and image. Digital information ceases to 
be a structured collection of data assuming the role of a 
specific creation entity. It becomes artistic material.

Actualization [Paisaje desmembrado]
The particular artistic practice of an artist and the way 
in which the digital systems are inserted in a project 
constitute the framework within which different 
configurations of digital material are projected. These 
formations are variations of the model, derived from 
the work of the artists, that express their qualities, 
characteristics, powers and possible appropriations.

The project Dismembered Landscape (Paisaje 
desmembrado, Vergara, 2009) allows to explore the way 
in which video as a practice and as a medium, acquires 
a very particular expressive potential when it leaves the 
traditional limits of audiovisual language and explores 
its digital characteristics. This case study is interesting 
because of Nelson Vergara’s practice and ideas have 
profound roots in traditional painting which emerge 
in his interest of using code to remodel and stretch the 
boundaries of videographic representation.

In this work the video emerges as a record, it has 
symbolic and discursive value as a trace of the human 
action over nature. However, the digital identity of this 
videos allows Vergara to extend the documentary nature 
of the register and reshape the information, redefine its 
structure and thus investigate the relationship between 
time and space in videographic representation. As 
digital files, the videos are just part of the configuration 
of a digital material through which the artist acquires 
data. Specifically packages of data in the first level 
of information containing the video’s own data: its 
metadata, the digital structure and the actual audiovisual 
data. They constitute the third, second and first data 
stratum adding the first level the proposed model.

Figure 2. Digital Material projected on Vergara’s Dismembered Lan-
scape

However, in Dismembered Landscape there are other 
first-level data packets with their respective strata. The 
data flow coming from the video camera that registers in 
real time the exhibition space, the projection and public 
interaction. This information package is dynamic, since its 
data is not stored in the system and is constantly emerging 
from the camera feed. The images from this video stream 
are analyzed in the fourth layer of information in order 
to detect motion in the space and define openings and 
modifications for the figurative planes in the screen. In 
this way a dynamic relationship between the data packets, 
the documental image and the motion feed, is defined and 
the visual update of the work arise.

On the one hand, the video file provides graphical 
information and spatiotemporal sequentially storing its 
representational potential. On the other hand, the video 
feed defines the location, duration and dimension of 
the dynamic plane apertures in these spatiotemporal 
sequentially updating and modifying that discursive 
power. It can be concluded from this interactive relation 
that the projected visual update on screen cannot be 
considered a conventional video, since it is constructed 
dynamically from multiple sources of asynchronous and 
delocalized information. On screen, local and global 
times collide, external data is nested on videographical 
information, and the formal elements of the image 
cannot be attributed exclusively to any of these sources, 
since their structure is defined by a programmatic 



Design, Art, Science and Technology: Papers

440

Proceedings of the 23rd International Symposium on Electronic Art ISEA2017 Manizales
16th International Image Festival

module outside the first information level, the video and 
camera files.

This programmatic module controlling the described 
relationship is a costume made program specifically 
designed for the piece. It occupies the fourth stratum 
- second level - of the material on which the data 
packets converge. It is also concerned with collecting, 
transforming and reshaping these packages into a new 
stream of dynamic visual information that is injected 
into the system for display.

Specifically, the program performs a series of 
transformations on the data to build the visual dynamic 
object on screen. The process can be described as 
follows: First, it abstracts the video frame information 
into vertical lines organized from left to right as a 
function of the video temporal space. This converts 
the time vector into a spatial vector - the horizontal - 
in the visual object. Second, the program analyzes the 
changes on the camera flow to identify the presence 
of bodies in the exhibition space. This is achieved by 
comparing a reference image with the image flow such 
that the difference is interpreted as values defining a 
transformational behavior related with the presence of 
people in the space. Behavior that defines apertures of 
the symbolic accordion constructed by the continuous 
lines. Third, it draws a visual construct made up of 
color lines and rectangular apertures, moving from 
right to left of the screen as the video file runs again 
and again inside each one. As a whole, the programmatic 
behaviors reintroduce the video-image into the dynamic 
visual object. Allowing the viewer to discover that the 
on-screen abstraction represents a visualization of the 
internal structure of the digital video file, which register 
the action of the artist’s gaze on the natural territory. 
Simultaneously, it activates the audience own look over 
the installation territory.

Figure 3. Dismembered Landscape. Up: Installation view. Down: Image 
processing interface

Following the information transmutation, the program 
generated data circulates through the computer system. 
On this third level it is updated according to the particular 
characteristics of the informational system. Finally, 
it is updated on screen, the communication interface 
and fifth layer of this artistic material. Both the screen 
and the camera act as a communication interfaces, 
giving access to external information thus allowing the 
interaction between public and work. Dismembered 
Landscape exemplifies a syncretic balance between data 
packets (first level), the designed application (second 
level) and the human communication interfaces (fourth 
level), instances of the creative material character of 
digital information.

To conclude, the particular configuration for the 
digital material on Vergara’s practice produces a highly 
variable work which expresses differently to each 
observer. Although it uses video files as resource it is 
much more because the visual construct does not follow 
a video logic, rather it expresses the informational 
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structure and the variability of data.
While its medial content is virtualized, its digital 

structure is visualized, remixed and reconstructed 
into an experience (Manovich, 2005, p. 203). The 
experiential and performative character of this work is 
a direct reflection of the artist ‘s actions over territory. 
The piece becomes a metaphor for the action of 
transforming the territory into landscape through the 
view. For the audience, when traversing the territory of 
the digital archive, their actions modify the installation 
territory thus becoming landscape and aesthetic 
experience.

The implementation of the model in the study of 
Dismembered Landscape shows that the creative work 
with the digital systems changes according to the 
stratum from which it is accessed. Even so, regardless 
of the methodology of work, through these strata the 
creative thought is filtered, the material is transformed, 
the information within is manipulated and it becomes 
art. This dynamic flow of information is decisive in the 
constitution of the work of art and in its experience, 
since it is in this stream of information that the digital 
material is formed and informed.

References
Abelson, H., Sussman, G. J., & Sussman, J. (1996).
Structure and interpretation of computer programs. 

Cambridge, Mass.: MIT.
Arns, I. (2004). Read_me, run_me, execute_me. Code 

as Executable Text: Software Art and its Focus on 
Program Code as Performative Text. http://www.
medienkunstnetz.de/themes/generativetools/read_me/1/

Arns, I. (2013). Feeding the Serpent Its Own Tail: 
Counterforces to Tactile Enclosure in the Age 
of Transparency. Throughout: Art and Culture 
Emerging with Ubiquitous Computing, 385.

Ascott, R. (1966). Behaviourist Art and the Cybernetic 
Vision. Cybernetic, 9(4), 247–264.

Brand, S. (1993). Creating creating. www.wired.com, 
(1.01). http://www.wired.com/wired/archive/1.01/
creating.html

Broeckmann, A., Cramer, F., Gabriel, U., Levin, G., 
Lozano-Hemmer, R., Nigten, A., … Stocker, G. 
(2003). Is software art a genuine artistic material? 
Artnodes, (2). http://www.uoc.edu/artnodes/espai/
eng/art/diskussion_s oftwareart0902/diskussion_
softwareart0902.pdf

Cramer, F. (2001). Digital Code and Literary Text. http://

cramer.pleintekst.nl/essays/digital_code_and_liter 
ary_text/digital_code_and_literary_text.html

Cramer, F. (2002). Concepts, notations, software, art. 
En Seminar for Allegmeine und Vergleischende 
Literaturwissenschaft. Berlin: Freie Universität 
Berlin. http://www.cramer.pleintekst.nl/all/concept_
notations_s oftware_art/concepts_notations_
software_art.pdf

Cramer, F. (2003). Exe.cut[up]able statements: The 
Insistence of Code. En Code the language of our 
time. New York: Distributed Art Pub Incorporated.

Cramer, F. (2005b). Words made flesh. Rotterdam: Piet 
Zwart Institute. http://www.pzwart.wdka.hro.nl 
Cramer, F. (2006). Language.

http://cramer.pleintekst.nl/essays/
Cramer, F., & Gabriel, U. (2001). Software art. http://

cramer.pleintekst.nl/essays/
Cramer, F., Gabriel, U., & Simon, J. (2001). Artistic 

software jury - Statement. Transmediale. http://
pastwebsites.transmediale.de/01/en/s_juryStateme 
nt.htm

Flusser, V. (1990). On Memory (Electronic or 
Otherwise). Leonardo, 23(4), 397–399. http://doi.
org/10.2307/1575342

Flusser, V. (2002). Writings. Minneapolis: University of 
Minnesota Press.

Hansen, M. B. N. (2006). New Philosophy for New 
Media.

Cambridge, Mass.: The MIT Press.
Jenkins, H. (2008). Convergence Culture / Convergence 

Culture: La cultura de la convergencia de los 
medios de comunicacion/ Where Old and New 
Media Collide. Barcelona: Paidos Iberica Ediciones 
S a.

Kay, A. (1984). Computer software. Scientific American, 
251(3). https://frameworker.files.wordpress.
com/2008/05/alankay-computer-software-sciam-
sept-84.pdf

Kay, A., & Goldberg, A. (1977). Personal Dynamic 
Media. Computer, 10(3), 31–41. http://doi.
org/10.1109/C-M.1977.217672

Knuth, D. E. (1974) . Computer Programming as an 
Art. Commun. ACM, 17(12), 667–673. http://doi.
org/10.1145/361604.361612

Lévy, P. (1999). ¿Qué es lo virtual? Barcelona; Buenos 
Aires; México: Paidós.

Lévy, P., Medina, M., Campillo, B., & Chacón, I. (2007).
Cibercultura: Informe al Consejo de Europa. Barcelona; 



Design, Art, Science and Technology: Papers

442

Proceedings of the 23rd International Symposium on Electronic Art ISEA2017 Manizales
16th International Image Festival

México, D.F.: Anthropos Editorial; Universidad 
Autónoma Metropolitana, Unidad Iztapalapa, 
División de Ciencias Sociales y Humanidades.

Lieser, W. (Ed.). (2010). Arte digital - nuevos caminos 
en el arte. China: H. F. Ullman.

Manovich, L. (1999). Avant-garde as software. http://
manovich.net/index.php/projects/tag:Article/displ 
ay:list

Manovich, L. (2002). The Language of New Media 
(Reprint edition). Cambridge, Mass.: The MIT 
Press.

Manovich, L. (2005). Understandig meta-media. 
CTheory. http://www.ctheory.net/articles.
aspx?id=493

Parikka, J. (2012). New Materialism of Dust. Artnodes, 
(12).

Paul, C. (2008). Digital Art (2nd edition). London; New 
York: Thames & Hudson.

Paul, C. (2010). MediaArtHistories. (O. Grau, Ed.). 
Cambridge, Mass.: The MIT Press.

Reas, C. (2003) . Programming media. En CODE - The 
language of our time. New York: Distributed Art 
Pub Incorporated.

Reichardt, J. (Ed.). (1969). Cybernetic serendipity: the 
computer and the arts. London: Praeger.

Stocker, G. (2003). Code: the language of our time. 
En CODE- The language of our time. New York: 
Distributed Art Pub Incorporated. http://90.146.8.18/
en/archives/festival_archive/festival_ catalogs/
festival_catalog.asp?iProjectID=12281

Stocker, G. (2007). The art of tomorrow. Minima. From 
http://newmediafix.net/daily/?p=1527 Stocker, G. 
(2014, nov 4). CODE - The Language of Our Time 
[Ars Electronica Blog]. From http://www.aec.at/
aeblog/en/2014/11/04/code-diesprache-unserer-zeit/

Tribe, M., & Jana, R. (2006). Arte y Nuevas Tecnologias. 
Köln: Taschen.

Turing, A. M. (1950). Computing machinery and 
intelligence. Mind, 433–460.

Vergara, N. (2013, abril 12). Entrevista a Nelson Vergara 
2013 [Audio].

Vergara, N. (2016, febrero 24). Entrevista a Nelson 
Vergara 2016 [Audio].




