Siren: Interface for Pattern Languages

ABSTRACT
This paper introduces Siren, a hybrid system for algorithmic
composition and live-coding performances. Its hierarchical
structure allows small modifications to propagate and aggregate on lower levels for dramatic changes in the musical
output. It uses functional programming language TidalCycles [13, 14] as the core pattern creation environment due
to its inherent ability to sustain uninterrupted audio output even with an incorrect syntax. Borrowing the best from
Tidal, Siren augments the pattern creation process by introducing various interface level features: a multi-channel
sequencer, local and global parameters, mathematical expressions, and pattern history. It presents new opportunities for recording, refining, and reusing the playback information with the pattern roll component. Subsequently, the
paper concludes with a preliminary evaluation of Siren in
the context of user interface design principles [18], which
originates from the cognitive dimensions framework for musical notation design [6, 20].
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1.

INTRODUCTION

For musicians who compose and/or perform with a personal
computer as their main instrument, a number of different
user interface paradigms are available. The digital audio
workstation (DAW) with a graphical user interface (GUI)
that is designed to be accessible and intuitive is arguably
the most popular among these paradigms. However, with
DAWs designed for accessibility, workflows for composing
music rely extensively on navigating graphical user interface elements, and live performances are often predicated
on extensive preparation. As such, computer musicians who
desire to emphasize aspects of liveness [22], flow [17], and
virtuosity in both composition and performance often turn
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to trackers and live-coding [7, 20, 19]. While trackers afford virtuosity, most are geared towards composition rather
than being effective tools for improvisation and performance
out-of-the-box, due to limited integration of synthesis capabilities. On the other hand, live-coding can be a powerful
paradigm for performances, but setting up the toolchains
required for live-coding and learning the intricacies of programming languages can be inconvenient for many musicians.
We introduce Siren, a performance and composition environment that marries a tracker-inspired user interface design with a hierarchical structuring of textual code blocks
for defining musical patterns (Fig. 1). As such, it represents
a hybrid approach to musical composition based on a fusion
of the tracker paradigm and a purely textual, programmingoriented notation. This approach lowers the barriers to entry for live-coding while enabling for a more intuitive visual
representation of compositions.
The design of the system is informed by previous works
in the fields of programming and music. In this paper, we
first review these strands of research that provide the background for our work and situate it in the context of research
on interfaces for musical expression. Thereafter we describe
the details of Siren’s design and implementation, and conclude with a discussion on how we have utilized Siren as a
powerful engine for live performance and composition.
Siren is available online as a free and open-source software1 published under the GNU General Public License
v3.02 , and accepts contributions .

2.

BACKGROUND RESEARCH

The underlying concepts and user interface design in Siren
have been influenced by previous works. This includes research in the psychology of interaction with notations from
the perspective of programming and music, and previously
developed musical creation software and practices surrounding their use.

2.1

Notation and User Interface Design

One approach in previous research that guides the design
of information artifacts—in particular, software for interacting with musical and algorithmic notation—is predicated on
breaking down different aspects of the user experience into
various cognitive dimensions. Based on notions introduced
by Green and Petre [9] for investigating the experience of
interacting with programming languages, researchers have
developed a framework of cognitive dimensions to evaluate
and guide the design of music notation systems and musical
user interfaces [5, 6, 18, 20]. This framework also serves
as the basis for design heuristics for supporting virtuosity
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