Music 253/CS 275A 
Topic 1A
What is musical information?

What is the basic essence of music?

Discussions of the meta-realities of music have preoccupied philosophers since antiquity. Music exists only in sound, but sound is inherent unstable. How can music be captured, studied, understood?

Sound is the substance in which music has its being, but not all sound is music. Music requires mental organization of some kind. It also requires performance for sound to become manifest. Different performers are unlikely to render the same work in precisely the same way. They may vary its tempo, dynamics, instrumentation, and ornamentation. 

The communication of music from one person to another often depends on rote learning, but in Western culture it usually involves the use of a highly prescriptive musical score. In improvised repertories (e.g., jazz and numerous Eastern repertories), it may depend on a written schema to be realized by the performer. Both kinds of practices are buttressed by oral tradition. Both allow for latitude in individual interpretation.

Quite apart from the direct experience of composing and performing music, the indirect experiences of listening, comprehending, and recalling music involve the perceptual and cognitive skills of the hearer. Many “ideas” about music emanate from the cognitive faculties divorced from the physical phenomena of sound. Individual differences are broad. 

What is music representation?

Ancient discussions about the essence of music find a modern counterpart in discussions about music representation. The problem of representing music in computer code has been approached from a host of directions. A specific notion of what music is underlies each one of them. Frequency representations suit sound engineers. Key-number representations suit the MIDI Manufacturers Association. Symbolic code suits developers of notation software. Schematic representations of music structure suit some composers and music theorists. 

No representation is “complete” in the sense that it can support every conceivable kind of application. Developers and users who give some forethought to their needs and acknowledge the limitations of the scheme they choose generally fare better than those who assume that any representation will do for every purpose.

One of the purposes of Music 253 is to educate users about the choices available and the tradeoffs that come with them. Since these choices continue to change, the software content of this course is modified from year to year.

Software domains for musical-information management

In a typical year we work with one or more notation programs. The web-based Guido system offers an entry point for those who have no experience with notation software. Finale is useful for its versatility and broad user-base. Score is a top-of-the-line typesetting program offering maximum control of details and unequalled aesthetic results. 

We treat MIDI separately and in considerable technical detail. We usually use Cakewalk as a high-level interface, but some exercises involve working directly with MIDI data.

With basic skills in notation and sound rendering at hand, we move to applications in music analysis, data conversion, and data query. Most of these are considered in the spring quarter (Music 254/CS 275B), but we try to touch on them in the winter quarter to round out the view of music representation.

Frontiers of musical information

The development of musical information for machine applications is a field in its infancy. Serious attention has been given to it in the context of computer applications for almost 40 years, but early limitations of storage space and processing time crippled applications, however sophisticated the intellectual underpinnings may have been. It is undoubtedly the case that those working 40 years from now will see current efforts as primitive, but some broad uses of musical data have been made over the past 20 years.  We will explore several of these.
Applications of musical information

While there are hundreds of applications of musical information, we often work with resources based here. The chief ones are a full-text data archive of classical music scores (MuseData) and an extensive, searchable database of incipits (the opening or defining themes) of musical works (Themefinder).  MuseData concentrates on European classical music; Themefinder represents not only this repertory but also several folk-music and early music repertories. These resources are available via the Internet from any location. 

Selective understandings of music

The design of applications often presupposes a selective understanding of music. Some users (e.g., of notation software) want absolute pitch-names, for example, while others (e.g., music psychologists) want relative information such as intervallic data. Some users may wish to concentrate exclusively on data from one domain (sound or notation). Others may prefer a reduced set of data from several domains (e.g., meter without specific details of rhythmic realization).
Many issues in computer applications concern the order in which processes occur and the specific nature of the data on which they are run. Should the data be evaluated when still raw or should it be preprocessed? If so, how? When? Must all the data attributes be evaluated or can they be considered only when required? Will the application produce data in a new format? How can it be used? Who might find it useful?

Data quality is an important issue for many applications, because poor or incomplete data will give different application results from rich data. But rich data may carry overheads in encoding, storage, and processing time which provide little benefit for the immediately intended application. Thus the question of whether the data used in one application may be valuable for another is one well worth asking. 

Towards the objective of pooling data which originated for different purposes, we give some attention to data interchange formats. 
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