Music 253/CS 275A

Musical Data Domains
Dozens of parameters of musical information exist. Sound has volume and timbre; notation has staves, systems, beams, and braces; the “logical work” has accent, modality or tonality, and perhaps an architectural structure that operates on a different plane from such details as notes.

Many people, when approaching a new musical application, state that they only want to encode “what is essential”. The question is, What is essential? The answer often depends on the question. Even on the question of “core data”, there is no unanimous agreement on what that is. From a topological perspective, it could be what is in the innermost section of the Venn diagram in Slide 2. For practical purposes, it often means pitch and duration values. 

Here are some topics for investigation that raise questions about which data-domains are most relevant: timbral change, ornamentation, and syncopation. Timbre is a quality of sound, but it can be approached in a general way through score data provided that instrumentation is clearly indicated. Ornamentation is usually associated with score data, since ornaments are clearly marked. In sound data, ornamentation is harder to differentiate from the sound matrix, though differences from one performance to another can be quite marked. Syncopation is not usually marked in scores, although it is evident in recordings. The perception of syncopation requires a human listener and human interpretation; clues may need to be gathered from several areas: a metrical benchmark is available from score data, but accentual information (and contradictions of it) must be assessed.

Musical Informatics vs. Music Theory

Music theory has existed for much longer than musical informatics. Music theory is usually broken down into three categories—harmony, melody, and rhythm.  Musical informatics is often broken down into three principal domains—sound, graphics, and the “logical work”.

The mapping shown in Side 3 demonstrates that all three branches of music theory relate in some way to each of the branches of musical informatics. There is no simple 1:1 mapping.

Input methods for musical data

The domain with which the user’s interests are most closely allied is usually the most suitable one for input. Problems arise if at a later date the user wants to use the same data for an application in a different domain. Domain translation is much more complicated than translation between different data formats within a single domain.

Core data for notation

The core elements of information required for notation are precise pitch (letter name, octave number, and inflection) and relative features of duration (meter, measure indicators, relative note-to-note duration).

Core data retrievable from MIDI

The way in which MIDI treats these elements of information explains many of the most common errors in MIDI-based transcription systems. The MIDI hardware protocol captures a key number. Numbers do not repeat from octave to octave, so there is no ambiguity in that parameter. The problems comes with pitch inflection. The black note above Middle C is Key 61. Key 61 is not inherently sharp, flat, or natural. It is simply an on-off switch on a list of switches. Software procedures can be useful in interpreting pitch inflection. Their success rate is higher for major keys than for minor keys or modes, because music in major keys behaves in more predictable ways.

Meter can be more problematical, because MIDI marks only electronic clock ticks. This keeps relative values under control, but it does not establish where the beat falls. The meter can usually be selected from a menu. Allowing the user to specify where the first beat falls relative to the meter is important, because MIDI does not (under most circumstances) capture accentual information.

MuseData and its satellites

Just as music theory categories do not map cleanly to categories of musical information, so existing application-oriented formats for musical data do not map cleanly to data domains. Every application includes some enhancements to further its own purposes, while ignoring the representation of some features required only for applications outside the developer’s sphere of interest.

In this class we make use of two formats intended to be independent of specific operating systems and specific applications. These are MuseData and kern. MuseData attempts to represent all the features required for basic applications in notation and sound, as well as many useful for analysis. If you go to the website http://www.musedata.org/, you will see that classical scores encoded in MuseData  had been translated into several formats—MIDI, kern, and sometimes others. In this sense, it is regarded as occupying the hub of a wheel.

MusicXMl and its satellites

The XML format called MusicXML operates as a hub in the world of commercial applications. The arrows (indicating read/write capabilities) should be noted. At the present time “round trip” translations exist between MusicXML and MuseData as well as Finale. The scanning program SharpEye exports MusicXML data; Sibelius imports it (export routines appear to be incomplete). There is no direct translation between XML and Score, but MuseData can export SCORE and Finale can import SCORE data.

