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Abstract  

This article aims to consider the analysis of an artwork as a system -from 
the system engineer point of view- in order to address its restoration 
through re-creation. The final result is a general guideline for the full re -
creation of the artwork.  
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Introduction  

New media artworks—and especially digital artworks—cause unique con-
servation problems due to their mediality . How to address these problems 
usually depends on each single artwork and may vary from one to anoth-
er. Nevertheless, some general paradigms, i.e. storage, emulation, migr a-
tion, and reinterpretation , commonly described in textbooks have been 
adopted widely.2  

                                                        
1  This article has been developed after the poster presentation of “Artwork as a System” 
at the Re:Trace conference (Krems, Vienna, Nov 2017) and is a re-worked version of “Caso 
de Estudio: n – Cha(n) – t  (David Rokeby, 2001). Una aproximación sistemática a la con-
servación/restauración de obras digitales” presented at 19ª Jornadas de Conservación de 
Arte Contemporáneo at Museo Nacional Centro de Arte Contemporáneo Reina Sofía” 
(Feb. 2018, Madrid, Spain) to be published in 2019. 
2  See R. Rinehart y J. Ippolito, Re-Collection: Art, New Media and Social Memory , 
Cambridge, Massachusetts, The MIT Press, 2014. 

mailto:diego@helpmeimfamous.com
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This article tries to validate a new paradigm—re-creation  3—for a future 
debate on preservation practices in media art .  

This technical paradigm is based on several System Engineering con-
cepts such as the idea of the system itself, the idea of “black box” and flow 
diagrams. It is proposed not only for conservation and restoration but a l-
so for production of new media artworks to gather valuable information 
for future conservation. The goal is to provide a norm, which functions as 
a continuing evolvement for the artwork , or, in the words of Prof. Dr. Lino 
García Morales, “to change so nothing changes.” (2010: n/p). The main 
idea behind re-creation is to obtain the main characteristic of the artwork 
at different levels to ensure that future implementations of th is character-
istic do not alter the symbolic value of the artwork, preserving its aesthetic 
experience opposite to some other paradigms—such as migration, emula-
tion or reinterpretation —and technical performance.  

This paper aims at showing two different results: first,  the extraction of 
those characteristics and, second, the collection of useful documentation 
for fut ure actions. A collection can also be further utilized for the produ c-
tion of new digital artworks.  Since the approach is strongly technical, 
some of the decisions made could be understood as incorrect from a more 
traditional conservation point of view. An additional goal for this paper 
would be to create a debate around the adequacy of this approach. Never-
theless, this proposed paradigm—as any of those presented in the intro-
duction  (Wijers 2005) —is not to be considered as a definitive solution for 
conservation, but a tool or additional approach  that could help to con-
serve some digital artworks. 

For a proper use of this paradigm, a full description of the elements of 
the artwork and the process followed to develop it would be needed, 
which is not always possible. Using this paradigm together with other, for 
example emulation and migration would be interesting in order to achieve 
the best possible conservation of the artwork. But since each of them im-
ply their own problems; having a hybrid approach will most pr obably in-
crease the level of complexity regarding the problems of each one. 

                                                        
3  The term was firstly introduced in L. García, Conservación y Restauración de Arte 
Digital, Tesis Doctoral, Programa de Doctorado en Prácticas Artísticas y Teoría del Arte en 
la Contemporaneidad, Madrid, Facultad de Artes y Comunicación de la Universidad 
Europea de Madrid, Pilar Montero (dir.), Madrid,  2010. 
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This case study was developed without the help of any public or private 
institution, collection or program, as part of the personal research of the 
author in the technical conservation of digital artworks. The artist David 
Rokeby, who kindly helped during  the whole process, approved the pro-
cedure and validated the results at the end of it. 
 

Description of the artwork  

The work n–Cha(n)–t by Canadian artist David Rokeby  was presented 
for the first time in the year 2001. Based on The Giver of Names4, a previ-
ous work from the same artist presented ten years before, n–Cha(n)–t 
won Ars Electronica’s Golden Nica Award in the year 20025 and it has 
been a common reference in books regarding new media for the last 15 
years (Fig. 1).6 

Extensive documentation of the artwork is available at the artist web 
page.7 Briefly, it can be described as a set of seven elements or individu-
als, as Rokeby phrased them. Each of these individuals generates its oral 

                                                        
4  Rokeby, David. 2010. The Giver of Names. www.davidrokeby.com/gon.html  [Last 
check: Sept. 2018]. 
5  Ars Electronica Archive Prix. archive.aec.at/prix/showmode/38545/  [Last check: Sept. 
2018]. 
6  See Paul, Christiane. 2015. Digital Art. Thames & Hudson: NY; Shanken, Edward. 
2009. Art and Electronic Media. Phaidon: NY; Broeckmann, Andreas. 2016. Machine Art 
in the 20th Century . MIT Press: Cambridge, MA.  
7  Rokeby, David. n-Cha(n)- t, www.davidrokeby.com/nchant.html  [Last check: Sept. 
2018]. 

Figure   1. David Rokeby, “n-Cha(n)-t", artist  webpage, 2001. ©David Rokeby  

http://www.davidrokeby.com/gon.html
http://archive.aec.at/prix/showmode/38545/
http://www.davidrokeby.com/nchant.html
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speech, each with a different computer-generated voice. In a stationary 
state, all individuals “say” the same speech—so to say agreed to it —, simi-
lar to a chant. If a spectator speaks to one of the individuals, it will at-
tempt to recognize what the spectator says and extract some keywords for 
her or his speech. With  those keywords and using some syntactic rules, 
the individual will generate a new speech, disagreeing with the rest of the 
set. The individual in disagreement will start to transmit keywords of its 
new speech to the rest of the set, causing them to generate new, different 
speeches too. After several iterations of speech generation and keyword 
transmission, all elements will reach a stationary state, chanting again. 

Each individual is composed of different sub-elements or components. 
These components are arranged in a display to showcase their  state: a mi-
crophone for voice recognition, a pair of speakers for speech emission and 
a computer that performs the speech recognition, voice generation and 
communicates all the elements among themselves.  

The descriptive methods of preservation (re)present this artwork in 
two very different ways: The first  method is to describe the artwork based 
on how it is perceived, which focuses on the symbolic value. This is the 
usual description done by the artist and curator that can be found in e.g. 
text books, catalogues. The second one describes the artwork in its parts, 
structure and the relation among these elements. This second description 
of the elements can be considered the description of  the artwork’s medi-
um or support for its  symbolic value, which connects the methodology to 
Brandi ’s  theory of conservation (2008 [1963]) . 

The paragraph describing the parts of the artwork presents not only 
physical parts –hardware- but also logical parts—software—, which also 
(co)constitute the medium of the artwork. Similar to the description of the 
hardware, the software can be expressed in terms of its parts and the rela-
tions among them. The medium of media artworks is not limited to  physi-
cal but also logical elements. The performance of these logical elements 
contribute s to the symbolic value of the artwork. 

If a representation of all the elements which signify  the artwork’s m e-
dium could be described abstractly , by considering what characterizes 
them, what their intrinsic va lue and functionality  are, then an abstract 
representation of the artwork c an be obtained, which renders its restora-
tion  possible. Additionally,  if the idea of the artist can be represented with 
this method , the production of the artwork and its preservati on challenges 
are addressed systematically. This paper shows an example of how to 
make a system description, from the system engineer point of view of the 
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artwork. This description will work as an abstract representation of the 
artwork , independent from th e current implementation in both hardware 
and software means. This abstraction represents the artwork as a process 
that is executed in order to synthetize the artwork. 
 

Methodology   

Taking into account its  state of preservation, Rokeby’s artwork could not 
be exhibited anymore. The coding for the software was developed on a 
computing platform  which is no longer available8 and the compiled ver-
sion of that code–the actual software running on the computer —cannot 
be executed in current machines due to backward incompatibility. Storing 
spares of the hardware used at the time of the artwork’s development rep-
resents just a short-term solution: there will be no more devices at some 
point, and the working conditions of those available may be inadequate–
not to talk about the storage problem itself. 

Emulation 9 may be a valid solution, but it will include  an additional 
layer of complexity to the artwork and will also require new hardware. B e-
sides, emulation presents its own problems regarding obsolescence. Be-
cause of these issues regarding preservation and alteration of an artwork 
and/or parts thereof , a re-creation of the artwork is proposed. It allow s 
for future updates and less expensive production.  

At the beginning of the re-creation process, the source code of n-
Chan(n)-t could not be used since it was developed using an IDE (Inte-
grated Developer Environment) not available for modern operative sys-
tems. The working material available to us was the IDE manual and the 
extensive documentation of the artwork,  together with the source code of 
“The Giver of Name”, the artwork used as starting point for n-Cha(n)-t. 
Additionally , the artist had updated The Giver of Name recently and 
wanted to integrate some of its improvements into n -Cha(n)-t. Thus, alt-
hough working with the code of The Giver of Name was the only source 
code available, it became very convenient considering the artist’s inten-
tion . 

The high complexity of the code developed by the artist should be con-
sidered. Several tens of thousands of lines of code, which are a result—as 

                                                        
8  Mac OS 10.1. 
9  Rechert, Falçao, Ensom: “Introduction to an emulation -based preservation strategy for 
software-based artworks” https://www.tate.org.uk/download/file/fid/105887  [Last check: 
Sept. 2018] 

https://www.tate.org.uk/download/file/fid/105887
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Rokeby himself pointed out 10—of more than 10 years of changes and addi-
tions, written in such a way that it could be compiled ( i.e., transform the 
code into machine-language which a computer could run) on different, 
modern systems. This compilation process, though not easy, demon-
strates the artist ’s will to conserve his artwork for the future . 

Using this theoretical approach and the materials at hand, the re-
creation of the main element of the artwork —the individual —was ad-
dressed as description. To do so, both the artwork and the element were 
to be described as “system” and “sub-system”, this being, as stated before, 
“the set of elements and the relations among themselves that fulfill a giv-
en task” (Wasson 2015). Those elements and relations represent the sup-
port or medium of the artwork. By executing descriptions which focus on 
the task to be fulfilled, th e artwork’s symbolic value can also be preserved. 

System Description  

To perform this analysis, several levels of depth should be defined, from 
highest (more general) to lowest (more detailed). The highest level (L0) 
describes the whole behavior of the artwork and its individuals as a set. 

                                                        
10  Several Skype and e-mail conversations with the artist took place during the develop-
ment of this project.  

Figure  2.  Abstract representation 
of the artwork as a system. 

Figure   3.  Representation of 
one individual.  
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An abstraction of the artwork can be seen in figure 2: seven inter-
connected elements which generate its speech in or out of agreement. 

Individuals can be described in the following level ( L1). Since all indi-
viduals are identical, the description of one works for the other six.  Sub-
elements of the individual will be the computer, display, microphone, and 
speakers as shown in figure 3. S L0, L1 describes how each element is in-
tended to behave, the characteristics of each of its components and how 
these are connected (Fig. 4).  

This description—characteristics, behavior, inputs, and outputs—lead 
to a new concept: the black box. According to System Engineering, a black 
box is an abstraction of an element in a system whose behavior is defined 
and could be substituted by another element behaving the same. It is 
therefore a key document for the proper analysis of the artwork as a sys-
tem to explain that behavior correctly. This behavior description should 
be done by the artist during the production of the artwork. Considering 
the ever changing nature of this kind of artworks, artists  should also doc-
ument the “life” of the piece, keeping records of all it s evolution and 
changes. If not done by the artists, an expert technician could manage the 
task. But having this job done by someone not familiar with the artwork 
could lead to misinterpretations and wrong assumptions about the art-
work.   

If n ot, in-depth research on her practice should be considered to re-
spect her original intention. In this particular case, these details were di s-
cussed with Rokeby through several conversations and e-mail corr e-

Figure 4 .  Element description.  
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spondence. When working on the development of new artworks these def-
initions should be delivered as part of th e documentation of the artwork —
e.g. in its manual—in order to state the artist’s  intention for future co n-
servation.  

After L1, another step can be taken in L2. On this level, the sub-sub-
elements are documented in how they compose the elements described as 
black boxes in L1 as well as how those sub-sub-elements communicate. 
For the sake of simplicity and to focus on the most valuable details for our 
preservation purposes, this article will cover only the computer. The rest 
of the elements do not have any specification out of the common nor have 
been modified or “hacked” to achieve a particular behavior. 

The case of the computer is particularly interesting. A computer, 
whether used in an artwork or on an office desk, is always a multi-purpose 
device, waiting to be programmed to fulfill a task. Thus, the computer i t-
self acts like a vehicle or media for the software, or, in other words, exem-
plifies  the means for the software to be executed or performed. Again, 
there are two levels: (1) the physical hardware of the computer and (2) the 
logical software running  on it. Unless the hardware of that computer 
works at a symbolic level, it is just a device for the software that has been 
programmed to happen.  The physical hardware can be considered trans-
parent if the logical software performs as intended. Therefore, it can be 
substituted as long as the proper behavior of the software can be achieved. 

Figure   5.  Systematic Analysis of the Computer as Sub-
Element. 
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A modern computer can easily overcome computers from just five or sev-
en years ago at much lower prices and is sufficient as a preservation tool. 
In this particular case, the computer had no intended impact on the aes-
thetics of the artwork  and therefore its specifications could be just defined 
as those that allow f or the software to run properly . 

After examining the computer as physical hardware, the software must 
be analyzed using the same systematic approach. In this case, four mod-
ules could be observed: 1) voice recognition, 2) semantic generator, 3) 
visual generator and 4) audio generator. Each one communicates to the 
other elements at a software level and generates an output delivered to 
the rest of the elements at L1 through the computer hardware outputs, as 
shown in figure 5. 

An additional step can be taken for all the modules described in L2. 
This new level (L3) can explain the behavior of the four modules stated in 
the previous paragraph. In f igure 6, the behavior of the voice recognition 
module using a flow diagram  is described. This representation, also taken 
from System Engineering, describes how the module should behave ab-
stractly and independently from its implementation way. It c an be under-
stood as pseudo-code: this diagram represents the steps that the program 
will go t hrough without considering its final implementation. Any pr o-
grammer with enough knowledge could read it and implement it in a cho-
sen language. 

If an additional step is taken, it will lead to the implementation of that 
logical process. Once the expected behavior is defined, the implement a-
tion can change as long as it fulfills its definition. Here, the black box par-
adigm becomes highly useful. In the case of the implementation of the 
code, it is not necessary to analyze and understand every line on the 
source code if its functionality can be reproduced. For example, getting 
the code to compile and perform on a different system will respect all of 
its functionality. In that case, the contribution of the element to the sy m-
bolic value of the artwork would be kept, which allows the re-creation of 
the artwork without symbolic loss.  The rest of the modules can be de-
scribed similarly and int egrated into the general system (Fig. 7).  
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Focusing on computer description at L2, the following characteristics 
could be observed at the logical level: 

VOICE RECOGNITION 
No aesthetic impact on the artwork. 
On the original artwork, a commercial solution was used.  
There are new commercial alternatives that perform at a similar level. 

AUDIO GENERATION 
It has some impact on the aesthetics of the artwork (audio representa-
tion of the artwork) –the tone of the voice- but can be modified as long 
as different voices can be provided. 
On the original artwork, a commercial solution was used.  
There are new commercial alternatives that perform at least at a simi-
lar level. 

VISUAL GENERATOR 
It has a high aesthetic impact (visual representation of the artwork)  
Original images are available and can be used. 

SEMANTIC GENERATOR 
 It has a high aesthetic impact (this is the tool that creates the speech) 
 Original source code is available and can be re-compiled. 

RE-CREATION PROCESS 
Once the system is properly described, next step would be to imple-
ment that description on a new support, both physical and logical.  

Figure  6.  Flow Diagram 
of Speech Recognition. 
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Regarding the physical level, following elements were used: 

�� Speaker: Self-amplified. 6W speaker, USB powered, miniJack con-
nection 

�� Microphone: passive, directive microphone, USB connection 
�� Display: 800x400 pixels, 7 -inch screen, SDI connection 
�� Computer: ARM based computer (Rapsberry Pi 3B11) 
�� Regarding the logical level, following implementation was chosen: 
�� Voice Recognition: Google API 
�� Audio Generator: Google API 
�� Visual Generator: From original images, developed and compiled 

for ARM processor 
�� Semantic Generator: From original source code, compile for ARM 

processor 

Each software module works as an independent unit, with its own inputs 
and outputs. An additional piece of code was developed to “glue” all those 
modules together and allow them to communicate. All programming was 
done under C++ language. 

11  Wikipedia, Raspberry Pi 3 B, https://en.wikipedia.org/wiki/Raspberry_Pi#Model_B 
[Last check: Sept. 2018].  

Figure   7.  Flow Diagram of the artwork.  
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Compiling the semantic generator on a new platform allows the use of 
the very same original code that the artist used for the artwork but on a 
different OS without losing any of the symbolic value. Since the code has 
not been altered—only small changes applied by the compiler to identify 
under which platform the program will be executed with no i mpact on the 
performance of the generator—the process cannot be considered as mi-
gration or re -interpretation , but as a re-creation. 
 

Results  

The overall result of the re-creation of the artwork was satisfactory for the 
artist. It was functional at all leve ls, and the integration of the hardware 
and software elements composition the individual worked as defined. The 
behavior of the whole artwork, especially when it came to the convergence 
of the agreement did not work as expected and required a finer tune. It 
was considered that for future adjustments and tuning, a set of “test pat-
terns” or “reference values” for the artwork would be of great help. 

According to Rokeby’s opinion, a significant amount of the artistic pr o-
cess when developing the artwork  original ly is lost or hidden while re -
creating the artwork this way.  The artistic research process cannot be de-
scribed in the same terms used for describing the parts and elements of 
the artwork ; hence the preservation material is fundamentally different 
from the sketches and work-in-progress documents used to create an art-
work. In this case, the re-creation aimed at obtain ing a working version of 
an existing artwork,  which was already defined. This justifies and even 
necessitates work ing over specifications in ord er to preserve the artwork 
as close to the original in its appearance and functionality as possible. 

The only criteria we considered to evaluate the re-creation of the art-
work was the satisfaction of the artist as the creator. But, what happens 
when the artist is not available? From the technical point of view, there is 
no chance to accomplish a correct re-creation of the artwork in the a b-
sence of specifications. Ideally, the necessary information should be gat h-
ered during the production of the artwork. Tec hnical and aesthetical 
(support and symbolic) documentation on the choices would provide the 
needed information to construct  the re-creation. This paper would like to 
suggest the system approach shown to be used not only for the re-creation 
but also for the production of the artwork. As an additional tool for doc u-
menting the art process, it would help to obtain valuable information for 
future conservation and restoration of the artworks. It is evident that art-
ists may not always have access to the resources but collections and insti-
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tutions could provide good engineers and technicians that may help to 
obtain this information when acquiring artworks or working on exhib i-
tions. If the artists do not provide that information or she/he  is not reach-
able anymore, then it should be a qualified conservator who provides that 
information in direct exchange with engineers or technicians. Both roles 
could hardly be undertaken by the same person, which lead to the necessi-
ty of interdisciplinary teams for conservation.  
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