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1 IEEE 1599, a New Standard for Music
Our proposal is based on the pre-existence of a centralized set of symbolic
descriptions of music pieces, whose data and metadata are available for the user
through a Web interface. The goal is not only allowing the access to such contents,
but also providing the possibility to add further information, thus enriching the
original corpus in a collaborative way. A particular XML format is proposed in order
to encode the central database of music pieces, namely the new IEEE 1599 standard.
This project aims at representing music in a comprehensive way, thus opening up
new ways to make both music and music-related information available to
musicologists and performers on one hand, and to non-practitioners on the other. Its
ultimate goal is to provide a highly integrated representation of music, where score,
audio, video, and graphical contents can be appreciated together. In fact, in a single
file, music symbols, printed scores, audio tracks, computer-driven performances,
catalogue metadata, text and graphic contents related to a single music piece are
linked and mutually synchronised within the same document. Heterogeneous contents
are organised in a multilayered structure that supports different encoding formats and
a number of digital objects for each layer [1].
Not all layers must, or can, be present for a given music piece. Of course, the
higher their number, the richer the musical description. Richness has been mentioned
in regard to the number of heterogeneous types of media description, namely
symbolic, logic, audio, graphic, etc. But the philosophy of the proposed format allows
one extra step, namely that each layer can contain many digital instances. For
example, the Audio layer could link to several audio tracks, and the Structural layer
could provide many different analyses for the same piece. The concept of
multilayered description – as many different types of descriptions as possible, all
correlated and synchronised – together with the concept of multi-instance support –
as many different media objects as possible for each layer – provide rich and flexible
means for encoding music in all its aspects.
In this architecture, the central repository of music pieces is not a standard
relational database, rather it is a collection of IEEE 1599 files. Relationships among
different music entities can be retrieved by parsing XML files. In particular, the
relationships which are internal to a single music piece can be discovered by
analyzing a specific layer of the file. For instance, the description of all the available
analyses associated to a composition can be found inside the Structural layer of the
corresponding file. Other relationships, which typically relate many pieces, can be

retrieved by parsing the same element inside the whole music repository. For
example, in order to extract all the pieces written for the same ensemble and
belonging to the same historical period, it is sufficient to query properly the Logic and
the General layers. For further details about IEEE 1599 format and clarifying
examples, please refer to [1] [2].

2 Framework Architecture
The framework we propose is based on a central repository constituted by a set of
IEEE1599 files, whose information contents include both descriptions of scores and
media objects. In this approach, all the data and metadata related to a single music
piece are embedded into one XML document, that is, in a certain sense, a database
itself, with its entities and internal relationships. We propose to consider a large
repository of interacting IEEE1599 files, in order to provide a very rich environment
for Music Information Retrieval.
In our proposed architecture one of the central ideas is the double role of users, that
could be either passive users, accessing the repository only to view its contents, or
active users, who interact with repository contents in a collaborative way.
Typically, a passive user queries the system to retrieve data and which someone
else has entered. Even if passive users do not add contents to the repository, their
experience has not to be limited to a mere exploration of metadata, but they can also
download a complete package that connects to the system and contains some of the
IEEE1599 applications we proposed in past works (see [3], [4], [5]).
The active user, after logging into the system, interacts with a number of Web
applications, entering new data and metadata automatically incorporated to the
IEEE1599 file that describes a music piece already present in the repository.
In this manner the concept of social tagging is expanded, not only including the
tagging of objects and concepts, but extending the field of application to new data
association in a cooperative environment.

3 Social Tagging
The concept of social tagging, a part of the Web 2.0 generation of cyberspace,
permits users to play a big part in data and metadata creation.
As described, in our framework there is a number of already created MX files that
represents music pieces, with a set of information necessarily fixed but also with
other data and metadata that can be integrated by so-called active users.
As an example, let us consider the IEEE1599 file that describes a jazz piece named
“Jean Pierre”, by Miles Davis: while this file must contain the title, the author and a
logic representation of the piece itself in terms of notes and pauses, it can be also
catalogued in terms of genre as jazz, or fusion, or jazz-rock. Since this information
depends on the users’ perspective, it has to be modifiable. This is a typical example
where social tagging can provide a flexible and effective way to support analysisoriented applications.

4 Music Analysis and Social Tagging
MX Analysis element, within structural layer, is devoted to the storage of
analytical interpretation of music. This element and its sub-elements follow a formal
model [9] based on the existing different analytical approaches. The model sketched
in this section is composed of a basic structure, which is a sort of skeleton of an
analysis, and of an extensible part devoted to contain the aspects of a specific
analytical approach.
The basic structure of an analysis, common to almost all analytical approaches
(e.g. set-theory [6], Paradigmatic analysis [8], automated computational analyses like
in [7], etc.) is the segmentation of a piece. In each school of music analysis,
segmentation has its own specificities in term of when and how it is conducted, but if
we define “segmentation” the result of the process, we can say that it is simply a
collection of segments, a segment being a set of music events in the music piece.
The exhibition of a network of relationships between segments is the second aspect
to model. This is done, during an analysis, accordingly the specific methodology in
action, but at a first step we can simply notice the presence of relations between
segments. Segmentation, segments and relations between segments are the very basic
structure contained in MX format to represent music analyses. We will intend this
structure as the formal shadow of an analysis of a piece of music.
To analyze music, a particular musical sensibility is needed. One has to
concentrate on particular music features. First of all it is necessary to decide which
musical feature we are interested in. To this purpose, many approaches associate
feature vectors to segments (like in [10]). We think that the more general concept of
object could offer a more powerful possibility: in an object oriented perspective, one
can define his own feature object class in order to model his own music attitude. In a
limit case a feature object could be just a textual description (not so naturally
formalizable within a vector). If we have a segmentation Σ we can imagine an arrow
into an abstract feature object class Ω :

f : Σ→Ω
σ aω

Depending on the particular decisions for a concrete derived class of objects, let’s
call it S (Space of objects), a part of an analysis will be based on a new association:

f my : Σ → S

σ as
Now we can predicate something on the segments

σ ∈ Σ in our particular point of

view by means of the featureObjects s ∈ S . In this perspective it is possible to relate
segments by means of relating objects associated to them.
Definition. Given a binary relation > between objects of class S , we can define a

f my

Σ:
σ 1 < σ 2 ⇔ f my (σ 1 ) > f my (σ 2 )

binary relation < induced by

on the segments of

In certain cases there will be formal rules to establish such relations. In certain
cases there will be methods to say if a segment is related to another and in which way
it is.
Within Analysis element, many interpretations of the same music piece can be
separately stored.
The implementation of the extensible aspects of the formal model lets an analyst to
represent the methodological specificities of his approach, and to share them by
means of the object classes that can be re-used by himself or other theorists for future
works. At the same time the model structures all the analyses in a homogeneous way,
which is a clear advantage for the comparison of different works. The benefits for a
work of comparative analysis are quite clear.
From an educational and popularizing perspective, the inclusion of analyses in MX
gives rise to new possibilities for users interested in music analysis. Thanks to
synchronization of MX layers, it will be possible to follow an analysis (or to compare
more than one) of a music piece looking at the segments and their relationships
annotated on the score, and at the same time hearing their sounds in some audio
versions of the piece.
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