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Figure 1: Frontal view of the Comdasuar. The instrument integrates a frontal control panel populated with numerous rotary
knobs, switches, and patch points for real-time manipulation of synthesis parameters, alongside a keyboard interface for
symbolic input. A black and white TV was used as a visual display for the device.

Abstract
This paper contributes a detailed reverse-engineered account of
the COMDASUAR (Asuar’s Digital–Analog Musical Computer),
a hybrid musical computer developed in Chile between the late
1970s and 1980s. Built around an Intel 8080 microprocessor and
integrated with analog synthesis modules and a frontal control
panel for real-time parameter manipulation, the COMDASUAR
combined hardware circuitry with an extensive software environ-
ment written in assembly language. Drawing on archival access
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to the original instrument and to José Vicente Asuar’s hand-
written notebooks, we document the system’s modular software
organization and analyze a previously unpublished retrograda-
tion subroutine that reverses a musical voice in memory under
strict resource constraints. Through this case study we extend
ongoing NIME and computer-music discussions of software as a
constitutive element of digital musical instruments [17–19, 21],
showing how compositional operations such as retrogradation
are encoded directly as executable instrument functions, and how
a corrective pass over musically meaningful control symbols (e.g.,
glissando and voice-end markers) makes the transformation both
computational and musically informed. The COMDASUAR thus
provides a historically grounded, Latin-American example of
how instrumentality emerges from the co-design of code and
hardware, complementing existing accounts that have largely
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centered on institutional computer-music environments in the
United States and Europe.

Keywords
COMDASUAR, instrument design, software architecture, embed-
dedmusical systems, hybrid digital–analog instruments, computer-
music history, Latin America

1 Introduction
The design of new musical electronic instruments routinely in-
volves the co-development of hardware and software. Within the
NIME community and adjacent computer-music scholarship, an
extensive body of work has long argued that software is not a neu-
tral implementation layer but a site where instrumental identity,
idiomatic affordances, and musical thought are formed: Magnus-
son’s account of digital instruments as “epistemic tools” [17], his
later treatment of code and notation as forms of sonic writing
[18], McPherson and Tahıroğlu’s analysis of how computer-music
languages shape aesthetic decisions through idiomatic patterns
[19], and earlier formulations by Wessel and Wright on intimate
computer-based control [21] all converge on the view that soft-
ware co-constitutes what an instrument is and what it makes
easy to play, compose, or imagine. Our paper does not contest
this view but contributes to it, by offering a historically grounded,
non-Anglo-European case in which the entanglement of code
and circuitry is unusually legible.

That case is the COMDASUAR (Computador Musical Digital-
Analógico Asuar), a microprocessor-based hybrid musical system
designed and built by the Chilean composer and engineer José
Vicente Asuar between 1975 and the early 1980s [13]. Within
the COMDASUAR, structural operations such as retrogradation,
canon, interpolation, and probabilistic manipulation are not ap-
plied after the fact but embedded as executable procedures within
the instrument’s architecture. Composition becomes inseparable
from procedural logic: musical form is articulated through code,
control structures, and symbolic transformations, and software
operates as a structural language for musical narration that deter-
mines how musical ideas are generated, organized, and enacted
in time.

Within the Latin American context of the 1970s and 1980s,
marked by technological scarcity and distance from major cen-
ters of computer music, this approach is particularly significant.
Asuar did not simply adopt existing technologies; he appropri-
ated them as compositional media, intertwining musical and
computational syntax. The result is a practice in which program-
ming becomes a compositional act, and the design of executable
structures becomes a way of articulating musical thought.

Asuar’s interest in the use of computation in music emerged
in the late 1960s. In 1971, he presented Formas 1, a work for
orchestral ensemble composed using an IBM 360 computer. For
this purpose, he developed a set of instructions in Fortran IV
aimed at “develop[ing] a musical composition system that would
be especially suitable to be solved by a computer” [2, 51]. This
was his first attempt to employ computation in music from a
compositional standpoint.

In 1972, he began developing the project El Computador Vir-
tuoso, in which a PDP-8 computer, through voltage control, oper-
ated a series of MOOG synthesis modules (902, 911, 904A, 904B,
904C, 6402, and 901) aswell as anARP 2600 synthesizer. This work
was primarily focused on demonstrating the possibilities of using
computation in music through the recreation of selected works

from the Western classical repertoire (Bach, Debussy, Ravel) us-
ing synthesized sounds. However, Asuar himself argued that the
most significant step in the use of these new technologies was not
the re-instrumentation of preexisting works, but rather that “the
most interesting and important thing that can be done with this
system is to create music” [4, 19]. This, then, became the main
objective of COMDASUAR: to participate in musical creation as
an active agent.

It is precisely in this shift, from technology as instrument to
technology as compositional language for creating music, that
COMDASUAR becomes especially relevant. Historically, this de-
vice has been studied and praised primarily for its hardware
capabilities; the present paper contributes a complementary view
by documenting the software side of the system in detail. Read
alongside the existing software-as-instrument discourse cited
above, COMDASUAR offers a concrete, archivally grounded ex-
ample of how a musical instrument can be defined not only by
oscillators, filters, and I/O circuits, but also by a modular software
environment, symbolic command structures, and transformation
routines that shape musical behavior in performance. This idea
is central to Asuar’s own understanding of what a musical com-
puter should do and be [3].

The authors of this article have recently obtained access to the
interior of the COMDASUAR, and have mapped most of its hard-
ware components to date, something not previously reported
in the literature until a recent publication by three of the au-
thors of this work [20]. One of the many interesting discoveries
upon opening the COMDASUAR, was the presence, among many
clearly self-made arrays and circuits, of multiple instances of a
mass-produced PCB, as shown in figure 2. Preliminary examina-
tion confirmed that these PCBs were the EPS 9724-1, fabricated
for and sold and distributed by the DIY electronics Magazine
“Elektor”. This particular PCB was the Voltage Control Filter
(VCF) component of a larger synthesizer project known as the
“Elektor Formant”. “EPS” (Elektor Printed Circuits/Project Sys-
tem) was a series of kits designed for the Elektor Formant, which
also included the VCO (9723-1) and ADSR (9725). The 9724-1 is
described as a 24dB/octave (4-pole) low-pass filter, a key com-
ponent of the Formant synthesizer’s sound. The design is often
associated with the classic Moog-style transistor ladder filters,
common in 24dB/octave circuits of that era [1].

At this moment, we cannot confirm that any (of all) of the
EPS circuits are used in the COMDASUAR as part of the audio
manipulation signal path, which would be its most traditional
application. Given the multiple PCBs found on the inside of the
device, we are inclined to believe that Asuar used these filters to
tame the audio output, in order to get a cleaner output from each
of its channels. In order to conduct tests to clarify this fundamen-
tal issue, we are currently in the process of acquiring modern
replicas of the filter PCB, both in 5u and Eurorack formats, by
makers Harald Antes1 and Jos van Ras2, respectively. We have
also conducted sound tests with an original Elektor formant unit,
and produced some test recordings of the VCF, for future refer-
ence and comparison, in case the intended use of (some of) the
circuits was effectively to process audio signals.

Apart from these hardware discoveries, we have also had ac-
cess to numerous hand-written notes by Asuar himself, in several
paper notebooks stored in Asuar’s family house in Calera de
Tango in the Metropolitan Region of Chile. This has allowed us

1http://haraldswerk.de
2http://www.josvanras.com
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