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Computer-assisted analysis in music goes back about 40 years, so I like to think of my work as participating in an established tradition.
  My aim in this paper is in general to show that pattern-matching can contribute to music analysis.  More specifically, I want to use an example of musical pattern-matching software – MelodicMatch – to throw into relief aspects of a piece that might otherwise escape detection.  The article on “analysis” in Grove’s Dictionary makes the point that the activity of comparison is implicit in many analytical endeavours. 
  This paper will use the graphical summaries of a score produced by MelodicMatch to illustrate comparisons in ways that might otherwise be difficult or unwieldy.

In discussing the techniques used in vocal polyphony throughout the sixteenth century, my analytical aims are twofold. I want to demonstrate that the use of pattern matching can delineate a composer’s deployment of cadences in polyphonic writing, and that this delineation affords a basis for stylistic comparison between works. I also want to discuss the thematic content of a particular motet and to show that phrases in the text are set to imitative themes whose identity is maintained throughout the texture. In both of these endeavours, I will use MelodicMatch’s ability to model musical relationships between the patterns in a search, and will show that these relationships can contribute substantially to the analytical endeavour.

The composer Nicholas Gombert studied under Josquin and worked in the service of Emperor Charles V of Spain as Master of the Choirboys and was regarded as one of the leading composers of his day.
  Ten settings by him of the Mass Ordinary have survived, most of which are parody masses.  In some cases Gombert used his own motets as the model, and in other cases he used the music of his contemporaries.  For the model of his mass Beati Omnes, Gombert used his own motet of the same name, previously published in Lyon in 1532 by Jacques Moderne. 
  This discussion will explore the use of cadential placement and thematic development in this motet, which sets the text of Psalm 128, translated in the handout.

Without wishing to delve indiscriminately into the more contentious questions of modal theory, I want to examine the use of cadences in Beati Omnes.  For the purposes of this discussion I will refer to Bernard Meier’s work of 1974, The Modes of Classical Vocal Polyphony. Meier discusses the role of the cadence at length and its contribution to the overall modal identity of a piece.
 His work has engendered considerable scholarly discussion and my comments on the use of cadences in Beati Omnes and other motets of the period draw on his analytical approach.
  

Regardless of the number of parts in the texture, the essential elements of cadences in sixteenth century vocal music consisted most commonly of a sixth moving outwards to an octave, given in its simplest form as the first example in the handout.  Although other parts were frequently present, including, potentially, a V-I style motion in the bass part similar to that found in more recent music, these other parts were not the defining component of the cadence.  While MelodicMatch cannot search for cadences, it can search for ascending and descending seconds, and can show results where these patterns appear in the same bar.  In constructing the patterns of a search, my intention is to show how a search can be developed in stages, and to demonstrate the relationship between a set of patterns and the results that MelodicMatch displays.

The constituent notes within each mode took their place within a hierarchy, of which the final was the most important and which shares some functional similarities with the tonic in tonal music. In particular, the tonic in a tonal piece can be used to establish a point of departure and a sense of return, and I want to look at Gombert’s use of cadences to explore whether he might have had a similar aim in his modal writing in Beati Omnes.  Before dealing with the music in detail, I should mention that the original music was notated without bar lines. 
 In using bar numbers as an analytical aid, my discussion refers to electronic encodings of the motet and mass prepared from the collected edition of Gombert’s work published in Corpus Mensurabilis Musicae, edited by Joseph Schmidt-Georg in 1951 in which bar lines have been added.

Beati Omnes is in two sections.  [show the last few bars of the score]   Looking at the score of the first section - the prima pars - a preliminary indication of the mode of the section can be gained from the last note of the tenor part, which in this case ends on G. MelodicMatch can search for the elements of cadences on G, starting with the A descending to the G, seen here in the tenor voice. [construct an A → G pattern and run the search].  

These results show every instance of a descending tone and are not significant in themselves, but they constitute only the first step in this search.  By default, MelodicMatch searches for patterns at any transposition, so restricting the pattern to search only at the unison and octave limits the number of results substantially. [configure and run].  

We can add a second pattern to model the ascending semitone, F-sharp → G, that in conjunction with a descending tone to G comprises the basis of a cadence in this style. [configure and run].  

The final stage in this part of the search is to link the two patterns so that MelodicMatch shows results only where instances of both patterns appear in the same bar, and in different staves. [configure and run, naming the compound “Cadences on G”].  This linkage between the two patterns constitues a compound pattern, the first of the two types of musical relationship supported by MelodicMatch.  Compound patterns are shown where results from two or more patterns appear in the same bar.

These results are sufficiently coherent to allow us to look at the score and confirm that cadences on G are present where these patterns appear.

Meier discusses a second form of the cadence in which the lower part moves up by a second, instead of down. 
  This is the second example shown in your handout.  For completeness, we can add a pair of patterns that identify cadences on G in this form in the prima pars, showing an instance at bar 67. [create a pattern A:2 and a new compound called “Cadences on G – both parts ascending” with shading; run the search].

These results show an instance of the second form of the cadence on the modal final at bar 67.  The instances at bar 90 onwards in which all three patterns appear together show where the ascending second merely reinforces the movement from the sixth out to the octave.

It should be apparent from these results that Gombert has concentrated his use of cadences on the modal final to appearances near the beginning and end of the prima pars, thereby establishing a pitch centre at the beginning of the work and allowing a sense of return to it at the end.  In order to evaluate the prevalence of this practice, this discussion shall look at the deployment of cadences in other motets of the period.  However, I first want to examine whether these cadences on the modal final have any relationship to the structure of the text of the psalm on which the motet is based.

In working with vocal music, MelodicMatch is able to search for patterns in the text of the lyrics.  Purely by way of an example, the score shows that the first cadence appears on the word “Dominum” [show in score] and MelodicMatch can be configured to show where this word appears throughout the texture, overlaying its results against those from melodic patterns. [configure and run].  This technique allows us to investigate whether Gombert’s choice of cadence notes reflects the structure of the text of the psalm, in which each sentence concludes with a full stop.  [replace the text of the “Dominum” pattern with a full stop and run] Configuring MelodicMatch to search for full stops in the lyrics of the piece shows cadences on the modal final appearing throughout the music that sets the first and last sentences of the text, but not the second and third sentences.  Thus the deployment of cadences constitutes a device that reinforces the structural implications of the text. 

Having established the links between cadences on the modal final and the structure of the text, the search can be configured to identify cadences on other notes in the mode, among the more prominent of which after the final is the repercussion, or reciting note.  In a piece whose tenor part ends on G, the repercussion is likely to be on D, and thus creates a worthwhile point of exploration.  Having created patterns to identify the cadences on G, we can copy and adapt these patterns to search for patterns relating to cadences on D. [Open and run search Beati Omnes Cadences.mms] In this search, the cadences on the final appear in dark blue, and those on the repercussion appear in light blue. These results suggest that cadences on D appear throughout the course of the piece. While Gombert clearly wanted to restrict his use of cadences on the final to music supporting the first and last sections of the text, the emphasis in these sections on the final was not exclusive.  

In looking at cadences as a means of supporting the structure of the text, I have raised the possibility that in Beati Omnes Gombert anticipated the concept of a tonal centre acting as an opening to a work and as a point of return.  Broadening the investigation to include other motets, however, shows that this practice was by no means universal.  [Open the Motet Cadences search group and run.] The names of these motets and their composers are listed in the handout; the only link between them is that they were used by prominent composers as the basis of at least one parody setting of the mass ordinary.  These searches were constructed to identify cadences on the modal finals of other motets and, unlike in Beati Omnes, show cadences on the final appearing throughout the texture in every case.  

This sample set of motets includes Media Vita, another motet of Gombert’s first published in 1539, seven years later than the publication of Beati Omnes.  This is admittedly a small sample of music, but the point that I wish to make here is that MelodicMatch makes available a means of comparison that facilitates such an endeavour, which might not be as accessible when looking at a collection of scores.

The second aim of this paper is to investigate the thematic content of Beati Omnes and to illustrate Gombert’s practice as an example of pervading imitation.
  This style featured an increasingly dense and complex use of motivic imitation, and was used as a generative compositional technique by Gombert and other composers.  As with my remarks on Gombert’s use of cadences in Beati Omnes, this discussion is also based on pattern-matching, even though the analytical aim is quite separate.

In reviewing the opening of Beati Omnes [show score] the texture begins with a gesture whose intervals are sufficiently distinct as to suggest a pattern in their own right.  Searching for the opening four notes as a series of semitones [2 -4 7] shows that they appear in each voice in the texture and reappear from bar 37 onwards. [configure the pattern and run the search].  

To account for the return of the opening motive at this point, one can look at the text that Gombert sets, provided in the handout.  The meaning of the opening phrase beati omnes (“blessed are all those”) is mirrored in the phrase set from bar 37, et bene tibi erit (“and it will be well with you”).  This is an instance of Gombert's use of thematic links to reinforce similarities within the meaning of the text.

In addition to the entries of the motive at bar 37, the results show an isolated entry at bar 64 in the bass; the intervallic outline appears without contributing to the texture overall.[show bar 64 and highlight the cell] Examining the score reveals that this instance of the pattern is unlikely to be structurally significant.  It appears across a word break in the middle of a phrase of text, rather than as the accompaniment to a new phrase.  And yet, the intervals appear at the original pitch, starting on D rather than on a transposition, and their outline is sufficiently distinct for Gombert to have avoided using them in a haphazard manner. MelodicMatch charts reveal “stray” instances of patterns such as this in a way that invites further investigation, without necessarily providing an answer.  For the purposes of this discussion, I am content to note the rareness of isolated appearances of Gombert’s themes; having established the identity of a cell, he is in general careful to preserve that identity by using the cell throughout the texture rather than in isolation.  Many of the motives in Beati Omnes consist of only four or five notes, often comprising intervals smaller than a major third.  Given these constraints, it is unsurprising that there will be occasional instances of a pattern that appear not to contribute either to the musical texture or to the setting of the text.  That these instances may appear from time to time does not necessarily limit the value of pattern-matching as an analytical tool.  Rather, they encourage an analyst to account for them and to consider if the pattern accurately captures the identity of the musical motive.

The discussion of cadences explored Gombert’s choice of cadential notes (on the modal final and repercussion) as a means of delineating the sections of text from the psalm. These sections are further delineated by the conscious deployment of specific motives throughout the piece. The opening motive returns throughout the texture at bar 37 and introduces the last phrase of the second sentence of the text, which concludes with a cadence on the repercussion at bar 46.  The last section of the prima pars begins with a new motive starting in bar 67 [add 0 -3 5 and run the search together with a lyric pattern of a full-stop] and introduced in each voice in the texture, set off with silence in the other parts.  

Taken together, these results help to quantify the extent to which Gombert unites the dimensions of texture, choice of motive, and choice of cadence notes in support of the structure implied by the text of the psalm.

In addition to the motives that underpin the structure of the motet, one can go further and develop a search that accounts for the motives used to accompany each line of text.  One possible approach is given here [open and run Beati Omnes text patterns.mms] although I emphasise that another analyst faced with the same goal might choose different patterns.  

The approach taken in this example has been to allocate the patterns to display groups based on the phrase of text with which they are associated.  One can then limit the display of results on a phrase-by-phrase basis [invoke pattern groups 1, 2, 3 and so on, showing the patterns that recur, and those that do not].  This allows one to see which patterns have been subject to reuse and which appear only once.  Display Groups consistute the second form of musical relationship supported by MelodicMatch; unlike compound patterns, the results from patterns in display groups can appear anywhere.  They are designed to allow an analyst to model a musical relationship based on something other than proximity; in this case, the patterns in the relationship are linked based on their role in setting the text of the psalm.  In taking Beati Omnes  as the example for this discussion, in which the motet is used as the model of a parody mass– the pattern groups allow one to isolate the appearance of the themes in the movements of the mass. [select group 1 and briefly select the mass movements showing where the opening motive appears.] 

The graphical display resulting from this search gives an impression of the proportion of the music that can be traced back to motives that introduce a phrase of the text, as opposed to “free” material intended purely to link these motives or to fill out the texture.  MelodicMatch offers a means of quantifying this proportion through its Search Totals [show the Search Total dialog] which show the number of times each pattern appears in a part, together with the proportion of time that the instances of the pattern occupy within the part as a whole.  

This data can support more intuitive comparisons, such as those that arise when looking at the motives of Beati Omnes against those of comparable music such as Palestrina’s motet Sicut lilium.  [open and run the “Motet Text Patterns” Search Group.]  These charts imply that Palestrina took a perceptibly different approach to polyphonic composition in this motet from that which we have seen in Beati Omnes: there are fewer lines of poetry, set over a similar amount of music, but using a smaller number of distinct motivic cells.  Palestrina too preserves the relationship between a motivic cell and the text that he is setting, but in comparison with Gombert’s approach allows each motivic idea more space in which to work itself out.

In conclusion, it should be apparent that pattern-matching in general, and the ability to model musical relationships between the patterns in particular, can provide a revealing insight into more than one dimension of a piece’s construction.  In using display groups to examine motivic development and compound patterns to look at cadential placement, I have tried to show that this analytical approach allows an analyst to isolate and examine a particular feature of a piece such that comparisons may be made that might not otherwise be feasible.  In setting a psalm, Gombert’s writing in Beati Omnes reinforced the structure of the text in ways that anticipated some of the trends in tonal music, yet preserved the unique identity of his compositional voice.
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