
























THE SPINE 

has to be compiled, it is necessary to find a correspondence between rhythm and virtual 
units (VUs). Two approaches can be used: 

I . Assign to a rhythmic value a number that can be divided by many divisors, in order 
to represent virtually any other rhythmic subvalue. For instance, a power of 2 (say 
1024 VU s) could be assigned to quarter notes, so that an eighth note takes 512 
VUs, a sixteenth note takes 256 VUs, and so on. This approach recalls the one 
of MIDI ticks. Please note that irregular groups, such as triplets, would require 
rounded values. 

2. Find algorithmically the right granularity in order to represent any rhythmic value 
exactly. For instance, in a piece with quarters, eighth notes, and quintuplets of 
sixteenth notes, the value assigned to quarters should give integer results when 
divided both by 2 and by 5: it could be I 0 VUs-of course, in this trivial example, 
no rhythmic value in score would conespond to I VU. 

2.7.3 How to Build the Spine 

As explained above, the spine is the main data structure for an IEEE 1599 document. 
Figure 2.2 clearly shows that all layers, even the general, present references to the spine 
in order to define and synchronize music events. Hence, at a high level of abstraction, the 
spine can be defined as a linearly sorted list of music events. 

However, in a Common Western Notation score, symbols are not placed following a 
linear layout. Even if one considers a virtual staff system with no line breaks (i.e. , a group 
of staves running on a single line from the beginning to the end of the piece), music 
symbols have both a horizontal position and a vertical one-the former refers to the 
melodic and rhythmic dimension of music, whereas the latter is related to harmony and 
instrumental parts. So, even narrowing the field to Common Western Notation, it is neces
sary to map a two-dimensional structure to an XML hierarchical tree. 

Since in general there is no father-child relationship, rather a brother relationship, 
among music events, the problem consists of flattening a two-dimensional structure into 
a one-dimensional list. The solution adopted in the IEEE 1599 format consists of referring 
each spine event to the previous one, using a path that covers music score as follows: 

• First, a linear abstraction of the score is employed, hence no line breaks. 

• Over this score, a vertical scan is performed, from upper to lower symbols in the 
staff, and from upper to lower staves. 

• When all simultaneous (vertically aligned) events have been considered, the process 
moves to the next event on the right. Note that such an event does not necessarily 
belong to the first staff. 

In a certain sense, events are linearly sorted by meandering through the score, from 
top to bottom and from left to right. In respect to space, vertical alignments are expressed 
by 0 values for the hpos attribute. Similarly, a simultaneous occunence of notes in time 
(i .e., a chord) is represented through 0 values for the timing attribute. Of course, as each 
event in the spine refers to the previous one, in a chord Os are used for all notes except 
the fi rst one. Also, null values are supported by IEEE 1599 for those cases when a value 
cannot be determined: for instance, the first symbol of a score follows no other, so its 
timing and hpos could be conventionally set to 0 or null. 

Figure 2.5, Figure 2.6, and Figure 2.7 are some examples to clarify these concepts. 
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Figure 2.5. From one-part score to the spine. 
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Figure 2.7. From orchestral score to the spine. 
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Figure 2.6. From two-part score to the spine. 
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